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SUMMARY: AN EPIDEMIOLOGICAL STUDY OF CORONARY HEART DISEASE 

AND ITS RISK FACTORS IN SCOTLAND - THE SCOTTISH HEART HEALTH STUDY 

The Scottish Heart Health Study was conducted in response to 
a report by a Working Group of the Chief Scientist 
Organisation and followed an initial review by the Director 
of the Cardiovascular Epidemiology Unit. The aims of the 
study were to establish the levels of coronary risk factors 
in Scotland, to determine the extent to which these risks 
factors explained the geographical variation in coronary 
heart disease, and their relative contribution to the 
prediction of coronary heart disease in a cohort of men and 
women. 

The Scottish Heart Health Study is a study of lifestyle and 
coronary heart disease risk factors in 10 359 men and women 
aged 40-59 years, in 22 districts of Scotland. The study was 
conducted in 1984-86, when Scotland had the highest national 
coronary mortality reported by the World Health Organisation. 
The study employed standardised methods emphasing quality e4 
control based on a World Health Organisation protocol to 
allow comparisons in place and time. and therefore to provide 
a definitive baseline against which interventions can be 
assessed. The cross sectional aspect of the study has been 
analysed and addresses the first two study objectives. The 
third objective will only be achieved when sufficient 
prospective coronary events have occurred. 

Current cigarette smokers constitute 39% of men and 38% of 
women, higher levels than those reported in England but lower 
than previous Scottish reports. Considerable variation in smoking 
was noted across the study districts from 29% to 52% in men. 
Mean blood pressure levels were 134/84 mmHg for men and 131/81 mmHg in women, these levels are lower than previous 
studies in Britain and there was a narrow range of levels 
across the districts. Mean levels of blood cholesterol were 6.4 mmol/l in men and 6.6 mmol/l in women - as high as other 
British studies and high by international standards. There 
was little geographical variation in blood cholesterol noted. 

High levels of blood cholesterol and cigarette smoking 
provide a classical explanation for the excess coronary 
deaths in Scotland, justifying action, but other factors, 
such as dietary deficiencies, also merit further 
investigation. The geographical variation in coronary 
mortality can best be explained by a group of risk factors 
which all show a social gradient and these include cigarette 
smoking, physical activity, blood pressure, and the 
consumption of alcohol, fruit and green vegetables. 

WCS SMITH, SEPTEMBER 1989 
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CHAPTER I INTRODUCTION 

1.1 BACKGROUND 

Mortality rates from coronary heart disease (CHD) in 

Scotland. have for many years, been among the highest in the 

world for both men and women (1-3). The mortality rate in 

women has been the highest in the world for most of the last 

decade. The downward trends in CHD mortality in countries 

such as Finland, United States of America and Australia have 

left Scotland and Northern Ireland isolated at the top of the 

world league table for CHD mortality. In recent years there 

has been evidence of a decline in CHD mortality in Scotland, 

particularly in the younger age groups but this has been 

small and has not affected Scotland's position in the world lea- 

There is also a considerable geographical variation in CHD 

mortality within Scotland (4). This is seen for both male and 

female CUD mortality rates and follows a general north-east 

(low) to south-west (high) pattern with some exceptions. This 

pattern contrasts with a general south (low) to north (high) 

pattern observed for Britain as a whole. There have been 

studies of CHD risk factors in some Scottish populations (5- 

7) but these have not been standardised with each other so 

that comparative information has not been available for more 

than three populations at a time with a limited geographical 
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spread throughout Scotland. 

In 1979, a Working Group on Ischaemic Heart Disease set up by 

the Chief Scientist of the Scottish Home and Health 

Department, recommended that an epidemiological research 

unit be established in Scotland (8). The Working Group 

recommended that this unit should initiate and collaborate in 

a wide range of epidemiological studies and, in particular, 

studies should be made of CHD rates, diet and CHD risk 

factors in different geographical areas of Scotland, 

particularly in relation to socio-economic groupings, using 

internationally standardised methods. The Working Group 

confined its considerations to ischaemic heart disease. 

In response to these recommendations a unit was set up and a 

programme of research was initiated which included two major 

epidemiological studies. These were the Scottish MONICA 

project (a multinational collaborative study of trends and 

determinants in cardiovascular disease sponsored by the World 

Health Organisation) and the Scottish Heart Health Study (a 

cross-sectional study of CHD risk factors in men and women 

forming the basis of a cohort study). The Scottish MONICA 

project and the Scottish Heart Health Study overlapped in 

that risk factor data from Edinburgh and North Glasgow 

population surveys which formed part of the WHO MONICA study 

(9,10) were used to augment the Scottish Heart Health Study. 

This thesis is primarily concerned with the Scottish Heart 
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Health Study and describes the background to the study as 

well as its aims, design, methods and results, and discusses 

the implications of the results to the problem of CHD in 

Scotland. 

The major issues leading to the Scottish Heart Health Study 

were identified by the Working Group of the Chief Scientist 

as the burden of cardiovascular disease in Scotland, and its 

variation both geographical and between socio-economic 

groupings. The Scottish Heart Health Study had three specific 

objectives, the first two being directly in response to the 

problems identified by the Working Group. The third objective 

was to use the cross sectional aspect of the 
/ 

study 

designed to address the first two objectives as the basis of 

a cohort study following up participants examined as part of 

the study. The study was confined to coronary heart disease 

as this formed the major part of the burden of cardiovascular 

diseases and was the recommendation of the Chief Scientist's 

group. 
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1.2 STUDY OBJECTIVES 

The Scottish Heart Health Study was therefore undertaken with 

the following objectives: 

(a) to establish the levels of CHD risk factors in a cross- 

sectional sample of Scottish men and women aged 40-59 years 

drawn from different localities 

(b) to determine the extent to which the geographical 

variation in CHD can be explained in terms of the 

geographical variation in risk factor levelsI 

(c) to assess the relative contribution of the established 

risk factors and some more recently described ones to the 

prediction of CHD within a cohort of men and women in 

Scotland. 

This thesis describes the background to the CHD problem in 

Scotland, the study designed to answer these three specific 

objectives, and the cross-sectional results which address the 

first two objectives only. The third objective can only be 

met once a number of years have passed in order to obtain 

sufficient coronary events to allow prospective analysis. 
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CHAPTER 2 CORONARY HEART DISEASE IN SCOTLAND 

2.1 HISTORICAL BACKGROUND 

William Heberden described angina pectoris at a meeting of 

the College of Physicians in 1768, a description which was 

later published in 1772. However, John Fothergill, another 

prominent physician and Edinburgh graduate first observed 

angina before 1756, at least 12 years before Heberden's 

presentation although his account was not published until 

1776. It was another Edinburgh graduate, Dr Samuel Black, who 

was amongst the first to publish on the concept that disease 

of the coronary arteries was the primary cause of angina. 

Eventually it was a Glasgow pathologist, Allan Burns, who was 

able to put the pieces together and to write a comprehensive 

description of the pathogenesis of ischaemic heart disease 

(11). 

It was also in Scotland that Sir James MacKenzie, who is said 

to have been the first to apply the term epidemiology to non 

infectious diseases including heart disease, set up his 

Institute for Clinical Research in 1918 (12). It is therefore 

ironic that the country which figured so prominently in the 

unravelling of the concept of coronary heart disease and its 

pathogenesis, epidemiology, and prevention should still be 

the country with one of the worst, if not the worst, record 

of coronary heart disease. 
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2.2 INTERNATIONAL VARIATION IN CORONARY HEART DISEASE 

The current World Health Organisation definition of coronary 

heart disease, or ischaemic heart disease, (the terms being 

used interchangeably) is as follows: 

'the cardiac disability, acute or chronic, arising from 

reduction or arrest of the blood supply to the myocardium in 

association with disease processes in the coronary arterial 

system 

This definition is important when considering trends in 

coronary heart disease as the definition has changed over the 

years. These changes have affected the ICD (International 

Classification of Diseases) and thus mortality statistics. 

The most important change in definition and coding occurred 

at the change from the 7th to the 8th revision of the ICD in 

1968 so that interpretation of trends in coronary heart 

disease before this time must be interpreted with caution. 

There were only minor changes in definition at the change 

from the 8th to the 9th revision of the ICD. The United 

States of America was the only country in which these minor 

changes had any observed effect and this effect was small, no 

apparent effect of this change was noted elsewhere and in 

Scotland a bridging coding exercise failed to detect a 

significant effect (13)79 th revision of the ICD has not yet 

been adopted in a number of other countries including 

Finland. The ICD rubrics for coronary heart disease are 410- 
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414 and it is these which are use in all the following 

mortality statistics. 

The world ranking of age standardised mortality rates from 

coronary heart disease for the year 1985 is shown in Table 

2.1. The age standardisation used is by a direct method 

weighting each age group by a standard age composition based 

upon the population of Europe (14). Northern Ireland has the 

highest mortality rate for men followed by Scotland while the 

rankings are reversed for women. The USSR has high mortality 

rates in both men and women while Finland has a high rate for 

men but the rate in Finnish women is lower than expected. The 

rates of mortality from coronary heart disease in Scotland 

should also be compared with the very low rates in Spain, 

Portugal, France and Japan. The rates of all causes and all 

cardiovascular mortality in Scotland are high by European 

standards, not just those for coronary heart disease (2). 

The world rankings give the picture at one point in time but 

not the trends over time. These secular trends show that the 

rankings are not static. The coronary mortality rates in some 

countries are increasing while in others the rates are 

falling quickly (Table 2.2). This table shows that while 

rates in men in most countries were increasing in the period 

1952-1967, some countries have shown a substantial fall since 

1970 such as USA (48.6%) and Australia (46.1%). There have 

been rapid increases in coronary mortality rates in Eastern 

European countries since 1970, such as Poland (72.0%) and 
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Romania (89.6%). The trends in mortality in women tend to 

follow the trends in men in the same country. The decrease in 

coronary mortality in men in Scotland since 1970 is 11.2% and 

that for women, 5.2%; these trends are similar to those in 

the rest of the United Kingdom but relatively small in 

comparison to some countries. The trends in men in Scotland 

since 1968 are shown in Figure 2.1 along with the trends in 

the rest of the United Kingdom, USA, Poland, Finland and 

France. Here the pattern in Scotland can be compared to the 

large decline in the USA and the increase in Poland. The 

trends in women (Figure 2.2) in the same countries show 

similar trends but the absolute rates of coronary mortality 

are much less than for men. 

2.3 VARIATION IN CORONARY HEART DISEASE IN SCOTLAND 

The trends in coronary mortality rates in Scotland in the age 

specific groups from 40 years to 69 years are shown in Figure 

2.3. The decrease in coronary mortality rates in Scotland, 

from a peak in the early 1970's, has been proportionally 

greater in the younger age groups. The decrease from 1974 to 

1988 in the age group 40-44 years was 38.6% compared with 

11.7% in the age group 65-69 years (Table 2.3). 

The age specific trends in coronary heart disease mortality 

in Scotland for women are shown in Figure 2.4. The overall 

decrease in mortality in women since 1968 has not been so 

marked as that for men but the rates appeared to have peaked 

at about the same time. Again the decline has been 
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proportionalygreater in the younger age groups with a 55.3% 
A 

decrease in the 40-44 year group since 1974 compared to only 

4.2% in the 65-69 year age group, this difference between the 

age groups is greater than that in men (Table 2.4). 

There is also considerable social and geographical variation 

in coronary heart disease in Scotland. The variation in 

coronary mortality by social class (15) is shown in Table 2.5. 

This shows that the coronary mortality rates are very much 

higher in the lower social classes and this represents a 

major variation in coronary heart disease within Scotland. 

There is also an important geographical variation in coronary 

heart disease in Scotland (4) and this is displayed by local 

government district for men in Figure 2.5 and for women in 

Figure 2.6. These figures are based on standardised mortality 

ratios with Scotland as the standard, and are based on the 

years 1979-1983 and the age groups 35-64 years. The 

geographical pattern of coronary mortality is broadly similar 

for men and for women and follows a North East (low) to South 

West (High) trend. However the picture is somewhat more 

complex than this in that some districts with very low 

mortality are also situated in the West although none of the 

Eastern districts have a relatively high mortality. The 

district with the lowest mortality (Eastwood) lies near 

to the district with the highest mortality (Monklands). 

Despite this geographical variation, none of the Scottish 

districts can be classed as having a low coronary mortality 
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experience by international comparisons. The geographical 

differences in Britain are significant and follow a south 

(low) to north (high) pattern (16). The geographical pattern 

of standardised mortality ratios for all causes of mortality 

is shown for men (Figure 2.7) and for women (figure 2.8). The 

pattern is very similar to that for coronary mortality. 

The geographical pattern of water hardness in Scotland has 

been investigated using routine water quality analysis data 

from the Regional Authorities (17). The relationship between 

coronary heart disease and water hardness is shown in Figure 

2.9; the correlation is only weakly negative. This finding 

contrasts with the findings in the United Kingdom as a whole 

where a strong negative correlation is observed (18). The 

range of water hardness in Scottish districts is very narrow 

although it is within the range over which an effect might be 

observed. 

The relationship between the geographical pattern of coronary 

heart disease and socio-economic factors derived from the 

1981 census has been investigated (19). Strong correlations 

have been seen with a number of measures of social 

disadvantage, the greatest being with male unemployment rates 

(Figure 2.10). A multiple regression model found independent 

effects for two socio-economic factors (percentage male 

unemployed and percentage social class III-V) and one 

climatic factor (rainfall), these explained 73% of the 

geographical variation in coronary heart disease mortality in 

Scotland. A similar study (18) involving 253 towns throughout 
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Britain identified five principal factors which substantially 

explained the geographical variation in their cardiovascular 

mortality; these were water hardness, rainfall, temperature 

and two social factors (percentage manual workers and car 

ownership). 

2.4 CORONARY HEART DISEASE EPIDEMIOLOGY RESEARCH IN SCOTLAND 

Prior to the establishment of the Cardiovascular Epidemiology 

Unit in Dundee in the early 1980s the main coronary heart 

disease epidemiological research in Scotland had been that 

conducted by the Cardiovascular Research Unit in Edinburgh 

University, the Midspan Study, the Scottish component of the 

British Regional Heart Study (Dunfermline, Falkirk and Ayr), 

and a number of smaller studies. There had been no national, 

comprehensive survey of coronary heart disease risk factors 

undertaken. 

Studies investigating the natural history and incidence of 

coronary heart disease were conducted in Edinburgh in the 

late 1960s and the early 1970s. These studies were amongst 

the first of their kind looking in the community at the 

natural history of acute coronary heart attacks (20) and 

unstable angina (21). Studies elsewhere in Scotland have 

examined the prevalence of electrocardiographic abnormalities 

in the elderly (22) and their significance (23), and at the 

detailed pathological changes in sudden coronary deaths (24). 

A study of migrants to Australia showed that men and women 

from Scotland had higher mortality from cardiovascular 
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disease than migrants from other countries (25). 

The British Regional Heart Study included 3 Scottish towns in 

the group of 24 and provided risk factor data by which 

comparisons could be made with towns in England and Wales 

(7,26). The Scottish towns tended to have higher proportions 

of smokers and higher mean blood pressure levels than the 

other towns but were no different in terms of blood 

cholesterol levels and obesity. An interesting comparison in 

risk factors was conducted between 40 year old men in 

Edinburgh and Stockholm (27). The coronary mortality was 

three times higher in Edinburgh and this difference in 

coronary disease was confirmed by the higher prevalence of 

electrocardiographic abnormalities. The Edinburgh men were 

found t fatter, shorter, to have higher blood pressure 

levels, to smoke more, to drink more alcohol, and to have 

higher levels of serum triglycerides. The levels of total 

cholesterol and low density lipoprotein cholesterol were 

similar in both cities but differences were found in glucose 

tolerance and in the relative content of linoleic acid in 

plasma and adipose tissue. This latter finding led to 

further studies (28,25) of the role of linoleic acid in 

coronary heart disease which confirmed its importance but 

found the effect to be confounded by cigarette smoking in a 

case control study. 

The Midspan study based in Paisley and Renfrew has providing 

a great deal of information on coronary heart disease and its 
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risk factors in Scotland (30). This study identified the 

importance of cigarette smoking to both total mortality and 

to cardiorespiratory disease in West Central Scotland (5) 

and provided information on body weight (31), lipoproteins 

(32) and blood pressure levels (33). 

Studies in Scotland have not been confined to the major 

coronary risk factors and a number of areas have been 

investigated. These studies include work on platelet function 

comparing Scottish farmers with French farmers (34,35). The 

role of haemorheology in coronary disease, particularly 

that of blood viscosity, has also been investigated in 

Glasgow (36) and work has been conducted looking at potential 

genetic markers in the Scottish population (37). 

Thus before the commencement of the Scottish Heart Health 

Study there had been considerable activity in the 

investigation of the causes and determinants of coronary 

heart disease in Scotland. Most of the work had been 

undertaken in localised areas and no comprehensive and 

standardised study had been conducted of the level and 

geographical variations in risk factors throughout Scotland. 

The magnitude of the problem of coronary heart disease 

mortality in men and women in Scotland by international 

standards, and the considerable geographical variation 

made such a study a high priority. 
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TABLE 2.1 AGE STANDARDISED MORTALITY FROM CORONARY HEART 
DISEASE IN 1985. (SOURCE REFERENCE 14) 

Rates per 100 000 population aged 30-69 

Country M F Country 

NIR 406 142 SCO 
SCO 398 130 NIR 
FIN 390 125 SSR (1986) 
SSR (1986) 349 105 HUN 
CZE 346 104 IRE 

IRE 339 101 CZE 
HUN 326 94 NEZ 
E&W 318 94 E&W 
NEZ 296 80 USA 
NOR 266 79 FIN 

DEN 251 76 AUS 
ICE 247 74 ROM (19841 
AUS 247 73 ISR 
SWE 243 72 8UL 
USA 235 69 DEN 

POL 230 66 CAN 
CAN 230 62 ICE 
NET 214 56 LUX 
LUX 209 56 SWE 
BUL 208 55 NET 
MAT 205 55 NOR 
DEU 204 54 POL 
AUT 203 52 YUG (1984) 
ISR 183 52 AUT 
DDR 179 52 DEU 
ROM (1984) 176 51 DDR 
BEL (1984) 166 46 MAT 
YUG (19841 154 46 BEL (1984) 
SWI 140 33 ITA (1984) 
ITA (1984) 136 33 GRE 
GRE 135 32 POR 
SPA (1983) 104 30 SWI 
POR 104 24 SPA (1983) 
FRA 94 20 FRA 
JPN 38 13 JPN 
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TABLE 2.2 PERCENTAGE CHANGE IN AGE STANDARDISED MORTALITY 
RATES FROM CORONARY HEA[ DISEASE. 
(SOURCE REFERENCE 14) 

MF 

Country 
1952.1967 

x 
1970-1985 

x 
1952.1967 

x 
1970.1985 

x 

Northern America 

CAN ................ 7.0 -40.9 -12.4 -43.0 
USA 

............. ... 
4.1 -48.6 -9.3 -48.1 

Asia 

ISR ................. -45.0 -62.4 
JPN ................. -0.7 -38.8 -30.3 -52.7 

Eastern Europe 

BUL ................. ... 
42.3 ... -3.7 

CZE ................. 9.6 10.2 -40.9 2.3 
DDR .... ............ ... 

21.1 ... 19.9 
HUN ................ G3.9 38.6 17.1 15.2 
POL ................. ... 

72.0 ... 59.1 
ROM ... 

89.6 ... 72.6 

Northern Europe 

DEN ......... ........ 
60.8 -8.0 16.4 -20.9 

FIN ................. 23.8 -23.0 -7.5 -31.1 
ICE ................. ... -23.6 ... -19.8 
IRE ................. 16.9 -0.8 -22.1 -15.6 
NOR ........ ... ..... 

98.6 -13.6 27.2 -23.3 
SWE 

... ........ ..... 
32.0 -2.5 -9.9 -25.3 

UNK: E&W ............. 23.7 -10.9 -6.3 -2.1 
NIR .............. 23.7 -9.4 -8.9 -15.7 
SCO ..... ........ 16.7 -11.2 -11.0 -5.2 

Southern Europe 
GRE . .............. ... 41.4 ... 20.1 
ITA .... ..... ........ 24.2 -12.6 -36.1 -33.9 
MAT . ..... ......... . ... -7.8 ... -37.0 
POR ........... ...... 91.4 -14.2 44.1 -31.9 
SPA 

... ..... ..... ... -10.7 49.2 -49.4 24.9 
YUG ..... .......... ... 

64.8 ... 36.3 

Western Europe 
AUT . .... ........ ... 

26.2 -9.8 -14.9 -17.9 BEL ... ... ..... ... . 77.1 -36.6 6.9 -40.8 
DEU 54.8 -9.3 -6.3 -10.7 FRA 

... 60.3 -8.5 21.0 -28.4 
LUX 

............... ... -27.8 ... -4.7 
NET 70.6 -23.4 -9.1 -19.4 
SWI 

.......... 
5. S -10.8 -36.9 -20.3 

Oceania 

AUS ..... ..... . .., 19.3 -46.1 9.8 -50.5 
NEZ . .... ...... ... 39.0 -31.8 14.6 -312 
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TABLE 2.3 AGE SPECIFIC CORONARY MORTALITY IN MEN IN SCOTLAND 

AGE IN YEARS 

YEAR 40- 45- 50- 55- 60- 65- 

1968 115 257 416 662 1064 1646 

1969 117 235 434 729 1088 1635 

1970 114 245 444 705 1110 1659 

1971 119 289 437 705 1075 1659 

1972 147 241 483 750 1177 1744 

1973 131 264 482 794 1138 1717 

1974 130 273 453 781 1113 1676 

1975 120 267 426 730 1074 1676 

1976 108 239 438 716 1148 1664 

1977 108 229 460 692 1130 1600 

1978 107 246 461 720 1136 1729 

1979 111 257 472 717 1172 1653 

1980 105 236 43B 722 1088 1525 

1981 97 262 450 679 1070 1523 

1982 88 225 390 683 1069 1553 

1983 94 231 420 705 1098 1553 

1984 84 213 382 681 990 1635 

1985 93 190 349 613 1056 1552 

1986 83 195 366 662 1006 1505 

1987 81 176 364 582 1034 1458 

1988 72 173 325 582 952 1504 

Source: World Health Organisation 
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TABLE 2.4 AGE SPECIFIC CORONARY MORTALITY IN WOMEN IN SCOTLAND 

ACE IN YEARS 

YEAR 40- 45- 50- 55- 60- 65- 

1968 22 47 106 212 406 666 

1969 19 53 108 210 406 731 

1970 26 52 111 222 403 677 

1971 28 54 116 227 386 686 

1972 27 62 114 230 424 732 

1973 24 53 129 245 412 711 

1974 26 54 112 250 459 697 

1975 27 57 110 228 391 645 

1976 28 57 114 236 440 699 

1977 32 47 98 211 381 699 

1978 30 53 106 220 424 787 

1979 17 56 126 218 423 743 

1980 24 53 114 211 428 691 

1981 20 43 97 194 414 706 

1982 15 45 113 211 397 762 

1983 16 41 81 211 365 743 

1984 20 40 104 215 382 697 

1985 23 34 95 217 402 669 

1986 10 33 86 199 352 650 

1987 15 43 89 181 375 688 

1988 14 41 84 166 379 654 

Source: World Health Organisation 
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TABLE 2.5 STANDARDISED MORTALITY RATIOS FOR CORONARY HEART 
DISEASE BY SOCIAL CLASS IN SCOTLAND 

SOCIAL CLASS STANDARDISED MORTALITY RATIO* 

I, non-manual professional 81 

II , non-manual intermediate 95 

IIIN, non-manual skilled 128 

IIIM, manual skilled 142 

IV , manual partly skilled 128 

V, manual unskilled 201 

overall 124 

* using the male population of Great Britain as the standard population 

(-100) 
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FIGURE 2.1 STANDARDISED CORONARY MORTALITY RATES IN MEN 
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FIGURE 2.2 STANDARDISED CORONARY MORTALITY RATES IN WOMEN 
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FIGURE 2.3 TRENDS IN AGE SPECIFIC CORONARY MORTALITY IN MEN 

IN SCOTLAND 
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FIGURE 2.4 TRENDS IN AGE SPECIFIC CORONARY MORTALITY IN WOMEN 
IN SCOTLAND 
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FIGURE 2.5 STANDARDISED MORTALITY RATIOS FOR CORONARY HEART 
DISEASE BY GOVERNMENT DISTRICT FOR MEN. 
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FIGURE 2.6 STANDARDISED MORTALITY RATIOS FOR CORONARY HEART 
DISEASE BY GOVERNMENT DISTRICT FOR WOMEN. 
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FIGURE 2.7 STANDARDISED MORTALITY RATIOS FOR ALL CAUSES 
MORTALITY BY GOVERNMENT DISTRICT FOR MEN. 
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FIGURE 2.8 STANDARDISED MORTALITY RATIOS FOR ALL CAUSES 
MORTALITY BY GOVERNMENT DISTRICT FOR WOMEN. 
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FIGURE 2.9 CORONARY HEART DISEASE AND WATER HARDNESS BY 
GOVERNMENT DISTRICT IN SCOTLAND. 
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FIGURE 2.10 CORONARY HEART DISEASE AND MALE UNEMPLOYMENT IN 
GOVERNMENT DISTRICTS IN SCOTLAND. 
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CHAPTER 3 STUDY METHODS 

3.1 STUDY AIMS AND OBJECTIVES 

The Scottish Heart Health Study had three principle aims: to 

establish the levels of coronary heart disease risk factors 

in a cross-sectional sample of Scottish men and women aged 

40-59 years drawn from different localities; to determine the 

extent to which the geographical variation in coronary heart 

disease can be explained in terms of the geographical 

variation in risk factors levels; and to assess the relative 

contribution of the established risk factors and some more 

recently described ones to the prediction of coronary 

heart disease within a cohort of men and women in Scotland. 

This thesis is concerned primarily with the first two aims 

although the study design had to take account of the third 

aspect. 

The methods section describes the design of the study which 

was required to address each of the three aims and be conducted 

within the resource constraints. The three aims although 

overlapping to a certain extent, required different design 

features. The design required to measure coronary risk 

factors in the Scottish population demands a sampling method 

which would produce a sample representative of the Scottish 

population, the variance in the measurements specified 

determines the sample size. The design required to 
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investigate the geographical variation in risk factors 

demands the identification of geographical units and that the 

samples representative of these geographical units be drawn. 

The third aim of the study, the cohort aspect, required that 

sufficient numbers are included in the sample to generate 

sufficient numbers of events in a reasonable length of follow 

up to allow analysis. 

The design of the Scottish Heart Health Study therefore, to 

some extent, represented a compromise between these 

conflicting design requirements in order fulfil the aims of 

the study. Description of the study methods therefore 

requires to cover the selection of geographical units, the 

assessment of coronary mortality within these units, the 

sampling methods, the study sample size, the measurement of 

coronary risk factors, the study procedures and organisation, 

and the planned methods of data analysis. 

3.2 CHOICE OF GEOGRAPHICAL UNITS 

Scotland can be divided up into geographical units of varying 

sizes and in many different ways. A number of possibilities 

were explored from postcode units to regions. For this 

study, local government districts were selected since 

they divide Scotland into a convenient number (fifty six) of 

suitably sized and relatively homogeneous units for which 

routine census, population and mortality statistics are 

currently available and should continue to be available for 
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the next 10 years. These districts were formed under the 

Local Government (Scotland) Act in 1974 (Figure 3.1) and 

therefore cannot readily be used to study trends or 

determinants prior to this date. 

3.3 ASSESSMENT OF DISTRICT CORONARY HEART DISEASE MORTALITY 

Standardised mortality ratios (SMR) for coronary heart 

disease, ICD 410-414 were calculated for men and women aged 

35-64. The restricted age range was used as death 

certification is less accurate in the elderly (38). Deaths 

for the years 1979-83 were pooled because of the small number 

of deaths in any one year in the less populous districts, and 

the SMRs were calculated using the central census year, 1981 

population estimates published by the Registrar General. 

Despite this pooling the SMRs in some of the less populous 

districts were based on small observed numbers of deaths and 

had wide confidence intervals. The SMRs for the fifty six 

districts calculated in this way with their 95% confidence 

limits in Table 3.1. 

The geographical pattern of CHD mortality in Scotland was 

found to be complex and has been described elsewhere (4). 

There is a concentration of high mortality districts in the 

West of Scotland, but within that area there are two 

districts with very low mortality rates. The SMRs for CHD 

for men and women in each of the 56 Scottish districts is 
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shown in Figures 2.5 and 2.6. 

3.4 SAMPLING METHODS AND SAMPLE SIZE 

The sampling methods were developed to satisfy four 

requirements which arose from the three aims of the study: 

(a) Sufficient numbers of local government districts had to 

be sampled to explore the geographic variation in coronary 

heart disease mortality in Scotland. The number of districts 

selected was limited to a maximum of fifty six however the 

major contraint to including a large number of districts was 

feasibility and economy since travel and setting up 

examination points at many locations would be time consuming 

and expensive. The analysis planned for this geographical 

part of the study was correlation and regression analysis and 

for a correlation coefficient of 0.4 to achieve statistical 

significance a sample size of at least 20 was required. 

(b) Sufficient numbers of persons-was needed within each 

district to characterise risk factor levels in that district. 

The sample size estimates were based on those used in the 

WIIO'MONICA study (10) for smoking, blood pressure and blood 

cholesterol (Figure 3.2). The minimum requirement in the 

WHO study was at least 200 subjects in each age-sex group. 

(c) The total numbers recruited should provide as large a 

cohort as possible for the prospective element of the study. 
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The cohort size was based on coronary deaths although other 

end points including all coronary events could also be 

investigated. The number required depended largely on the 

nature of the analysis, the hypothesis to be tested, and the 

number of categories used in the analysis. The number of 

deaths expected after 5 years follow up for men and women 

aged 40-59 years was calculated for a number of different 

sample sizes based on the age-sex specific death rates in 

Scotland in 1981 using person years at risk (Table 3.2). A 

decision was made early on by the Unit Director that the 

study should have equal numbers of men and women since few 

studies had included women although the number of events 

in women are much less than for men. 

(d) the whole should be achieved at a reasonable cost and 

within a realistic time period. 

As a compromise between these aims it was decided to survey 

22 out of the 56 districts, screening a total of 450 men and 

women in each district. Glasgow city was partitioned in two 

parts (North and South of the Clyde) and these were 

treated as separate districts for this study. This division 

of Glasgow was mainly for the purposes of the MONICA study 

population but could be justified on the ground of size in 

comparison to the other Scottish districts. The resultant 

sample size was 9 900, but with the addition of the larger 

sample sizes in Edinburgh and North Glasgow for the Scottish 

MONICA population surveys the total cohort size would be 
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increased to 10 600 persons aged 40-59 years and with the 

extended age range (25-64 years) to 12 200 for follow-up. 

The 22 districts were selected to ensure good geographical 

spread and a range of urban/rural composition throughout 

Scotland and also good coverage of the range of mortality 

rates for coronary heart disease (Figure 3.3 and Table 3.3) 

The criteria used for selecting districts are shown in Figure 

3.4. The selection of study districts was not a random 

process. To obtain districts with stable mortality rates a 

minimum population of 6 000 men in the target age range was 

set. It was also required that at least one and where 

possible two districts were taken from each mainland Health 

Board. If no district within a Health Board met the 

population requirement then the largest district from that 

Health Board was chosen. 

A number of possible sampling frames for each district was 

considered but general practitioner (GP) lists were selected 

as unlike many other sources they provide the subject's age, 

general practitioner and the NHS number which was requirement 

for flagging purposes in the follow up. In each district the 

subjects to be examined were selected by two stage sampling. 

At the first stage 10 GPs were randomly selected from among 

all GPs with practices located in the district and recruited. 

Cluster sampling in this way was used to restrict the number 

of locations per district where examinations would be 

required, and general practitioners provided useful 
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clusters. Ten clusters per district were considered to be the 

maximum which could be managed by travelling teams. The men 

and women in the 10 year age groups 40-49 and 50-59 

registered with these GPs were then enumerated. For each of 

the four age/sex groups a fixed fraction of the patients of 

each GP was randomly selected, the fractions being calculated 

to yield 113 patients in each of the four groups. This 

design ensured an equal probability of selection for all 

patients registered. The two stage sampling method is 

summarised in Figure 3.5. 

3.5 RISK FACTOR MEASUREMENT 

A large number of factors have been nominated as possible 

predictors of coronary heart disease (39) but of these only 

serum cholesterol, blood pressure and cigarette smoking can 

be considered as major, established and consistent predictors 

of CHD over many years. The other risk factors are 

inconsistent, less powerful or more recently investigated 

predictors, although some may have important theoretical 

interest. Epidemiological techniques for the measurement of 

some factors are poorly developed (40). 

The choice of risk factors was subject to a number of 

important limitations; demands of time for each subject had 

to be limited, the equipment had to be transportable, clinic 

space throughout Scotland was restricted and specimens 
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involving sophisticated handling and which deteriorated 

unpredictably in transit could not be included. The use of 

highly standardised measurements of the major factors was 

essential to both the Scottish Heart Health Study and the 

MONICA study. The methodology for some of the newer factors 

required development and piloting before inclusion in the 

study protocol-one of which has been published (41). 

The basic risk factor assessment methods developed drew on 

experience from the UK Heart Disease Prevention Project (42), 

WHO manual on Cardiovascular Survey Methods (43), the British 

Regional Heart Study (7) the Minnesota Heart Health Program 

(44) and the WHO MONICA protocol (10). Subjects were sent an 

invitation, jointly signed by the subjects general 

practitioner and the study leader. This approach through the 

practitioner had been shown in pilot work to improve the 

response rate (45). The invitation included a clinic 

appointment, and a questionnaire to be completed before 

attending the clinic. Subjects attended in the non-fasting 

state to undergo an examination and the collection of various 

samples. 

The questionnaire, which was completed before attending the 

clinic, was checked for completeness on arrival at the 

clinic. The questionnaire covered basic demographic details 

using questions derived from the 1981 census. The self- 

administered version of the Rose Angina questionnaire (46) 

was included to give information on CUD prevalence; the MRC 
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respiratory questionnaire was also used (47). Standardised 

questions on smoking were used and a food frequency method of 

diet assessment developed by the MRC Cardiff unit (48). The 

questionnaire also contained the standard Bortner 

questionnaire on Type A personality (49) and questions on 

social support and health knowledge. The content of the 

Personal Health Record is summarised in Figure 3.6 and a copy 

of the study questionnaire is shown in Appendix 1. 

Signed, informed consent was obtained before proceeding with 

the physical examination. The measurements were height 

(using a Holtain stadiometer), weight (Seca 708 digital 

scales), two blood pressure recordings (Hawksley random zero 

sphygmomanometer), expiratory carbon monoxide and a 12 lead 

electrocardiogram. The expiratory carbon monoxide was used 

to validate smoking history because of problems of deception 

in self reported cigarette smoking (50) and to obtain a 

measure of smoke inhalation. The electrocardiogram was read 

using the Minnesota coding method (51). A copy of the 

examination form developed and used in the study is shown as 

Appendix 2. The examination was conducted by three nurses 

working at three separate stations and the process is 

outlined in Figure 3.7. 

Specimens obtained from subjects were serum, citrate plasma, 

an adipose tissue biopsy and a 24 hour urine collection. A 

COBAS Bio centrifugal fast analyser was used to estimate 

total cholesterol, IHDL-cholesterol, triglycerides, glucose, 
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uric acid, creatinine, gamma glutamyl transferase, ethanol 

and thiocyanate in serum, and urinary creatinine. Plasma 

fibrinogen was measured using a thrombin clot method in the 

Department of Medicine at the Glasgow Royal Infirmary. Serum 

cotinine and the fatty acid composition of the adipose tissue 

specimen were estimated by gas liquid chromatography. A 

Beckman E2A electrolyte analyser was used to estimate the 

concentration of sodium and potassium in the 24 hour urine 

specimen. The thiocyanate and cotinine analyses were 

included as further measures of tobacco smoking. Adipose 

tissue fatty acid composition was used as it reflects long- 

term patterns of eating of fats better than do other tissues. 

The laboratory participated in two external quality control 

schemes. These are the WHO (Prague) for lipids and 

thiocyanate, and the Wellcome clinical chemistry quality 

assurance programme. The biochemical analysis performed in 

the study as shown in Figure 3.8. 

3.6 STUDY PROCEDURES 

The procedures carried out in each of the 22 districts 

followed the same pattern. The first step was an approach to 

the relevant Health Board's officials to obtain ethical 

approval and approval from the general practitioners sub- 

committee of the Area Medical Committee. Once this was 

obtained a random selection of 10 practitioners (30 in 

Edinburgh and North Glasgow) are invited to take part. Those 
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who did not wish to take part are replaced by randomly 

selected practitioners. After all the practitioners were 

recruited, arrangements were made with the Primary Care 

Administration to draw random samples from the doctor's 

lists. These lists were held in three different ways in 

different districts; on computer, cards by year of birth or 

cards alphabetically. Different techniques for sampling 

were used for each. 

The list of names and addresses of the selected patient 

sample was then sent to the practitioner for checking to 

exclude any patient considered on health or social grounds to 

be unsuitable for the study. The GP was also requested to 

update the details of name and address where appropriate. 

The amended lists were then subsampled and the selected 

patients sent a questionnaire and appointment to attend a 

clinic based in or near the practitioner's premises. Those 

who did not attend the first appointment were sent a second 

appointment and those not attending the second were asked to 

complete and return an abbreviated version of the Personal 

Health Record. 

A computer system based on Sirius microcomputers and a 

commercial database management package was used to organise 

and monitor all aspects of patient sampling and data 

collection. The system, which has been described in detail 

elsewhere (52), generated personalised letters and listings 

of patients at several stages in the study as well as sticky 
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labels for use in the clinic and laboratory. Data entry for 

the questionnaire and examination forms was also achieved 

using Sirius microcomputers and a commercial data entry 

package. This method was selected after trials using several 

methods. 

A report of the examination which gave a summary of the 

findings was sent to each practitioner within 3 weeks of the 

examination, unless the patient refused to allow this. 

Reports of the risk factor levels within districts have been 

sent to the local Health Boards to help formulate and 

evaluate coronary prevention activities. Patients who had 

given consent for follow-up were flagged by NHS number with 

the office of the Registrar General for mortality and for 

cancer morbidity. 

The study procedures have been summarised in Figure 3.9. Most 

of these stages have been included in the database management 

housekeeping system. The system contains a series of manual 

checks throughout these along with other aspects of the 

housekeeping system have been documented in manuals of 

operation. 

3.7 STUDY ORGANISATION 

The study was then set up to meet the design requirements and in 

line with the procedures summarised. The procedures for each 

district were conducted with a considerable time lag from 
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initial contact with the Health Board to collation of 

district results. Therefore the start of the procedures in 

each district required to be staggered and planned over a 

period of three years. 

The average time delay between the initial approach to Health 

Board committees and the actual subject examination was about one 

year. Thus detailed advanced planning of the study was required. 

The central aspect of the study is the subject examinations and 

these were scheduled over a two year period between December 1984 

and December 1986 and are outlined in Table 3.4. However, the inital 

approaches to Health Authorities began in early 1984. Each 

district was split in half, A and B, with one half being 

examined in a winter month and the other half in a summer 

month. 

A number of pilot studies were conducted in late 1983 and 

early 1984 and most field, data processing and laboratory 

staff were recruited in mid-1984. The recruitment of field 

teams in Glasgow and Edinburgh was staggered as training of 

staff at three locations simultaneously was impractical. 

The decision to use three teams based at three locations was 

made after a feasibility study of the travelling required for 

the study throughout Scotland. 

Most of the purchasing of equipment for the study took place 

in 1984. This included microcomputers and software packages 

for data processing; a centrifugal analyser, gas- 

chromatographic equipment and electrolyte analyser for the 
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laboratory; and cars and clinic equipment for the field 

teams. Then prior to commencement of the study all the staff 

recruited underwent a period of specific training during 

which quality control procedures were finalised. A number of 

studies on data coding and keying were undertaken and the 

methods of coding finalised by a series of pilot studies. 

The field staff underwent training in blood pressure 

recording, ECG Minnesota coding and in the detailed 

performance of the examination. These functions are 

documented in the relevant study manuals. 

The three field teams were each established with three 

nursing sisters and one nursing officer to co-ordinate the 

activities. The first team was based in the Cardiovascular 

Epidemiology Unit at Ninewells Hospital, Dundee. The second 

team was established in early 1985 and began examinations in 

April 1986. This team was based in Stobhill General Hospital 

in Glasgow. The third team was established in Janury 1986 

and was based in Livingstone House in Edinburgh. 

3.8 METHODS OF ANALYSIS 

The major aspects of the analysis of the Scottish Heart 

Health Study under consideration in this thesis are the levels 

of coronary risk factors in the Scottish population, the 

means and proportions of risk factors in men and women in the 

22 study districts and explanation of the geographical 



43 

variation in coronary heart disease mortality in terms of the 

risk factors measured. 

The analysis of the risk factor levels in the Scottish 

population is based on the data obtained from all 22 

districts. The selection of the 22 study districts out of the 

total 56 local government districts was not a random process 

but was based on a number of criteria. However the 22 

districts represented 65% of the population of mainland 

Scotland and covered both rural and urban areas, the 

geographical spread of Scottish Health Boards and the range 

coronary mortality. The sampling processes was also multi- 

stage and involved cluster sampling. It was therefore 

decided to treat the results of the study as a whole as if 

they were true random samples and representative of mainland 

Scotland. Thus in analysis of the levels of coronary risk 

factors and lifestyle in Scotland the whole of the Scottish 

Heart Health Study results have been pooled and the data 

presented by the two sexes and in the four 5-year age groups 

between 40-59 years. 

The second part of the analysis was to look at the variation 

in district means and proportions across the 22 study 

districts. In order to calculate the means and proportions 

for the districts it was necessary to take account of the 

the sampling scheme employed in the Scottish Heart Health 

Study. The design was chosen in preference to other 

possible designs, for example, simple random sampling, 
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because it offered considerable practical advantages in both 

the process of sampling and in the conduct of screening; and 

took account of the other aims of the study. One consequence 

of the design is that the standard formulae for estimating 

means, proportions and standard errors are not appropriate. 

Instead due allowance has to be made for the way the sample 

was collected. The formulae which should be used for 

estimation are only slightly more complicated than the 

standard ones. They employ a ratio estimator which is 

typically, and has been found to be so in our data, more 

efficient than alternative estimators which could be used. 

Ratio estimators are biased, but given the sample sizes in 

the study any bias will be negligible. The use of the 

formulae requires additional information to that contained in 

the sample; this is the total number of GPs in the district; 

the total number of subjects in the district in each age 

range; and the total number of patients in the target age 

range registered with each GP. The formula used is shown on 

Figure 3.10. For means this effectively gives a weighted 

sum of the cluster means, where the weighting factor reflects 

the size of the cluster. A proportion is simply the mean of a 

binary variable, that is where a population can be divided 

into groups of those possessing an attribute and those who do 

not. Those possessing the attribute are given a score of 

one, those not possessing a score of zero. It can be easily 

shown that the familiar expression for a proportion is 

algebraically identical to the mean of a binary variable. 
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Thus proportions are estimated by scoring the subjects zero 

or one as appropriate and applying the formula as for means. 

Box and whisker plots have been used to display the 

distribution of district means and proportions across the 22 

study districts. This is an appropriate method since it is 

based on median, 25th and 75th percentiles which are not 

dependent on the distribution being normal and suitable for 

the relatively small number of districts. The standard 

notation for such box - whisker plots is described in Figure 

3.11. 

The analysis used to assess the association between the 

district risk factor levels and the district coronary heart 

disease mortality data is regression and correlation. Rank 
duff' 

correlation have been used through Aas no assumptions are made 

about distributions and the 1% level of significance has been 

used because of the number of variables examined. 
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TABLE 3.1 CORONARY SMRs FOR DISTRICTS WITH 95% CONFIDENCE LIMITS 

Male Coronary Deaths Female Coronary Deaths 
Local Government Districts 

No SMR (95% CL) No SMR (95% CL) 

Monklands 472 136 (124-148) 177 147 (126-170) 

LA)chaber 
Cumnock and Doon 

80 
208 

132 
126 

(104-164) 
(109-144) 

17 
62 

87 
117 

(51-140) 
(89-150) 

Inverclyde 430 125 (114-137) 151 126 (107-148) 
Kilmarnock and Loudon 341 122 (110-136) 111 116 (96-140) 

Sutherland 56 121 (91-157) 16 101 (58-164) 
Renfrew 821 118 (110-127) 254 109 (96-123) 

Motherwell 602 117 (107-126) 264 148 (131-167) 
Hamilton 399 116 (105-128) 146 126 (106-148) 
Clydebank 215 115 (100-131) 77 112 (89-140) 
Cumbernauld and Kilsyth 190 115 (99-133) 57 111 (84-144) 
Skye and Lochalsh 40 

118 
113 
113 

(80-153) 
(94-135) 

14 
21 

119 
64 

(65-200) 
(39-97) Western Isles 

Inverness 203 112 (97-128) 53 91 (68-119) 
Glasgow 3,038 112 (108-116) 1,131 117 (111-124) 
Cunninghame 471 110 (101-121) 167 112 (95-130) 
Nithsdale 
Argyll and Bute 

214 
227 

109 
108 

(95-125) 
(94-123) 

71 
64 

106 
86 

(83-134) 
(66-110) 

Clydesdale (Lanark) 199 108 (94-125) 55 88 
111 

(66-114) 
(81-147) Annandale and Eskdale 139 106 (89-125) 47 

18 87 (51-137) Orkney 
Kirkcaldy 

66 
506 

105 
105 

(81-134) 
(96-115) 182 112 (96-129) 

West Lothian 413 104 (94-114) 136 107 
88 

(90-126) 
(70-111) Dumbarton 

Kyle and Carrick 
253 
410 

103 
102 

(91-117) 
(92-112) 

75 
136 98 (82-115) 

Dunfermline 406 99 (90-110) 155 115 (97-134) 
Clackmannan 155 99 (84-116) 56 110 (83-142) 
Wigtown 105 99 (81-119) 58 163 (124-211) 
Falkirk 477 96 (87-104) 169 104 (88-120) 
Ross and Cromarty 132 94 (79-112) 25 57 (37-83) 
Caithness 85 92 (73-113) 19 67 (40-105) 
Shetland 59 92 (70-119) 8 39 (17-77) 
Dundee 575 92 (85-100) 214 100 (87-114) 
Midlothian 249 92 (81-104) 76 87 (68-109) 
East Kilbride 257 92 (81-104) 63 74 (57-94) 
Badenoch and Strathspey 29 91 (61-131) 8 72 (31-142) 
East Lothian 264 91 (80-102) 85 87 (70-108) 
Ettrick and Lauderdale 102 91 (74-110) 35 91 (63-126) 
Strathkelvin 244 91 (80-103) 69 80 (62-101) 
Perth and Kinross 364 89 (80-99) 115 81 (67-97) 
Berwickshire 56 86 (65-111) 23 103 (65-154) 
Roxburgh 106 84 (69-101) 33 79 (55-112) 
Banff and Buchan 216 83 (73-95) 73 85 (67-107) 
Aberdeen 574 83 (76-90) 172 72 (62-84) 
Moray 21S 82 (71-94) 71 82 (64-103) 
North East Fife 172 82 (70-95) 54 72 (54-94) 
Stewartry 69 82 (64-104) 22 76 (48-115) 
Edinburgh 1,198 81 (76-85) 433 83 (75-91) 
Stirling 204 79 (69-91) 83 94 (75-117) 
Nairn 24 78 (50-115) 4 38 (10-96) 
Angus 231 75 (66-85) 82 77 (61-95) 
Bearsden and Milagavic 100 73 (59-88) 24 53 (34-79) 
Tweeddale 33 71 (49-99) 8 49 (21-96) 
Gordon 117 66 (55-79) 41 76 (54-103) 
Kincardine and Deeside 81 62 (50-78) 24 58 (3746) 
Eastwood 110 61 (50-74) 30 50 (34-71) 
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TABLE 3.2 EXPECTED NUMBER OF DEATHS AFTER 5 YEARS 

EXPECTED NUMBER OF DEATHS 

TOTAL STUDY SIZE CHD ALL CAUSES 

MEN WOMEN MEN WOMEN 

6 000 70 19 173 97 

8 000 94 25 231 129 

10 000 117 32 288 162 
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TABLE 3.3 STUDY DISTRICTS AND THEIR CORONARY StiRs 

Coronary Heart Disease SMRs 
District 

Men Women 

Eastwood 61 50 

Stirling 79 94 
Edinburgh 81 83 
Aberdeen 83 72 
Banff and Buchan 83 85 
Roxburgh 84 79 

Perth and Kinross 89 81 

East Lothian 91 87 
Dundee 92 100 
Falkirk 96 104 
Dunfermline 99 115 
Kyle and Carrick 102 98 
Dumbarton 103 88 

Kirkcaldy 105 112 
Nithsdale 109 106 
Cunninghamc 110 112 
Glasgow (north and south) 112 117 
Inverness 112 91 
Hamilton 116 126 
Renfrew 118 109 
Monklands 136 147 

SMRs based on ICI) 410-414 for the age group 35-64 years in the years 1979-1983 
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TABLE 3.4 EXAMINATION TIMETABLE 

Cumulative 
Numbers 

Dundee Team Glasgow Team Edinburgh Team Examined 

1984 Dec Dundee A 225 

1985 Jan Falkirk A 450 
Feb Banff A 675 
Mar Dundee B 900 
April Falkirk B Falkirk B 1125 
May Banff B Monklands A 1575 
June Inverness A Cunninghame A 2025 
July 
Aug Kirkcaldy A Renfrew A 2475 
Sept Aberdeen A S. Glasgow A 2925 
Oct Stirling A Monklands B 3375 
Nov Inverness B Cunninghame B 3825 
Dec Perth A S. Glasgow B 4275 

1986 Jan Kirkcaldy B Renfrew B 4725 
Feb Aberdeen B N. Glasgow A Edinburgh A 5530 
Mar Dunfermline A N. Glasgow A Edinburgh A 6335 
April Perth B N. Glasgow B Edinburgh A 7140 
May Stirling B N. Glasgow B Edinburgh B 7945 
June Dunfermline B N. Glasgow B Edinburgh B 8750 
July Nithsdale A Hamilton A Edinburgh B 9500 
Aug Kyle and Carrick A Eastwood A E. Lothian A 10175 
Sept Dumbarton A Roxburgh A 10625 
Oct Nithsdale B Hamilton B E. Lothian B 11300 
Nov Kyle and Carrick B Eastwood B Roxburgh B 11975 
Dec Dumbarton B 12200 

Each district is split in half, A and B, one half examined in a winter month and the other 
half in a summer month 
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FIGURE 3.1 GEOGRAPHICAL UNITS - LOCAL GOVERNMENT DISTRICTS 
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FIGURE 3.2 SAMPLE SIZE WITHIN DISTRICTS - ESTIMATION 
(SOURCE REFERENCE 10) 

General assumptions: 

1. Significance level - 5% alpha - 0.05 

2. Power of test - 80 1- beta - 0.80 

3. Samples referred to are selected by simple random sampling procedures from the age 
and sex group of the defined population. The effect of selecting geographic 
clusters of persons is likely to increase the sample size needed to detect the 
same size of change in risk factors. 

4. Two-sided tests of hypotheses are considered since either increases or decreases 
in risk factor levels might occur. 

5. The samples selected at each survey are independent. 

Specific assumptions for each risk factor: 

1. Smoking prevalence: is 60Z in population. The change in prevalence considered 
is the absolute and not the relative change. A minimum requirement is that a 
change of 20Z should be detectable. 

2. Diastolic blood pressure; assuming an interperson standard deviation of 10 mmHg 
it is desired to detect a minimum absolute change between first and last screening 
of 3 mmHg. 

3. Total cholesterol: assuming an interperson standard deviation of 40 mgi, it is 
desired to detect a minimum relative change of 52. 

Formulae: 

Prevalence: N 2p(1-p)(Zi- * Z1-8)2/d2 
2 

Measured: N- 202(Z1- a+ Z1-B)2/dz 
2 

where N- desired sample size 
d" absolute change to be detected 

Z1_ _, cumulative normal (gaussian) distribution at the point 1- a 
2 e. g. for a- . 05. Z. 975 - 1.96 - 

Zl_8 ' cumulative normal distribution at the point 1-8, 
e. g. for 8- . 80, Z. 20 - 0.84 

p- prevalence of smoking, e. g. " 0.60 

02 . interpersonal variance of diastolic blood pressure or cholesterol. 

DECREASE DETECTABLE (d) FOR DIFFERENT N VALUES 

Sample size Prevalence of smoking Diastolic blood pressure Total cholesterol 
N Absolute change Absolute change Absolute Relative 

100 19.3% 4.0 mm 15.8 max 7.22 
200 13.72 2.8 mm 11.2 mgi 5.12 
300 11.22 2.3 nun 9.1 max 4.1X 
400 9.72 2.0 mm 7.9 Max 3.62 
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FIGURE 3.3 MAP OF STUDY DISTRICTS 
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FIGURE 3.4 CRITERIA FOR SELECTION OF STUDY DISTRICTS 

SELECTION CRITERIA 

Minimum population of 6,000 men in age group 
40-59 years 

(ii) At least one district from each Area Health Board 

(iii) Two districts from each Area Health Board with 
enough districts which meet the population criterion 

(iv) The selection should cover the range of CHD SMRs 

(v) The selection should cover urban/rural distribution 
and geographical spread 
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FIGURE 3.5 SUMMARY OF SAMPLING METHOD 

SAMPLING METHOD 

Stage 1 Sample of Districts (22) 

Stage 2 Sample of individuals representative 
of each District (450). 

Sampling Frame 
Sampling Method 

SELECTION OF INDIVIDUALS 

Random selection of 
10 GPs 

I Sample of individuals proportional 
to list size in age group 

Sample checked by GP 
I 

Appointments sent to 
patients 
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FIGURE 3.6 SUM, (ARY OF QUESTIONNAIRE CONTENT 

PERSONAL HEALTH RECORD 

Age/Sex/Marital Status 

Residence 
Education 
Occupation 
Housing 
Family history 
Medical history 

Physical activities 
Smoking 

Diet 

Alcohol 
Personality 
Health knowledge 

- angina questionnaire 
- respiratory questionnaire 
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FIGURE 3.7 PROCEDURE FOR EXAMINATION OF PARTICIPANTS 

SUBJECT EXAMINATION 

Station One . Information and consent 

Questionnaire checked 

Height 

Weight 

BPx2 

Station Two . 12 lead ECG 

Expiratory CO 

Station Three : Blood sample 

Adipose biopsy 

24 hour urine collection 
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FIGURE 3.8 SUMMARY OF BIOCHEMICAL ANALYSES 

BIOCHEMICAL ANALYSIS 

Blood 24 hr Urine 

Total Cholesterol 
HD! -Cholesterol 
Triglycerides 
Glucose 
Uric Acid 
Creatinine 
Gamma Glutamyl Transferase 
Ethanol 
Thiocyanate 
Cotinine 
Fibrinogen (Plasma) 

Creatinine 
Sodium 
Potassium 

Adipose Tissue 

Fatty Acids 
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FIGURE 3.9 Outline of procedures for each district 

1. Approach to Health Board for Approval. 

2. Preparation of list of district GPs. 

3. Recruit random sample of 10 GPs. 

4. Enumerate GP patient lists by age and sex. 

5. Allocate GP lists to study period. 

6. Enter patient details from random sample of lists. 

7. Send list to GP for checking. 

8. Amend list and generate sub-sample. 

9. Arrange clinic premises and schedule appointments. 
10. Send individual letters to patients and clinic lists 

to teams and receptionists. 

11. Conduct examinations. 

12. Recall appointments for non-attenders. 

13. Postal questionnaire for repeated non-attenders. 

14. Process questionnaires, examination details, biochemist ry 
and code ECGs. 

15. Send examination report to GPs. 

16. Collate data from all sources. 

17. Flag with NHSCR for mortality and cancer registration. 

18. Prepare district reports for GPs. 

19. Analyse study results. 

20. Collate and analyse events reported by NHSCR 
(National Health Service Central Register). 
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FIGURE 3.10 FORMULA FOR RATIO ESTIMATOR FOR DISTRICT MEANS 

Sampling method and notation 

A district contains N GPs (clusters) and the ith GP (i = 1, ..., N) has 

a total of Mi patients. 

Of these GPs n (= 10) are selected with equal probability and then from 

each of these 10, mi patients are sub-sampled (a fixed proportion of the Mi are 

taken). 

N= total no. of GPs in district 

n- no. GPs selected 

Mi - no. patients registered with the ith GP 

mi - no. patients sub-sampled from the ith GP 

Yij - cholesterol level of jth patient of ith GP 

yi =1E yij - mean cholesterol of ith GP 

sie - mi 
11E (Yij - Yj)2 - variance within ith GP 

Mo = EMi - total no. of patients in district 

M-° 
- average GP list size 

N 

y_ EMS Yj 
VýYý Sb2 +N, 

Mi 
'{1_ 

1) 
Sie E Mi nNn Ma mi Mi 

N2 
2 

2 where Sb2 = n-1 
Ei yi _ y) 
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FIGURE 3.11 PRESENTATION OF BOX - WHISKER PLOT 

Scottish Heart Health Study 

District Data 

Maximum 

75 percentile 

Median 

25 percentile 

Minimum 
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CHAPTER 4 RESULTS - PARTICIPATION AND RESPONSE RATES 

4.1 INTRODUCTION 

It is important to achieve high levels of response at all 

sampling stages of a cross sectional survey which aims to 

produce a sample representative of a defined population. Bias 

may be created by less than full participation from the 

selected sample in a survey which depends on random sampling 

to produce a representative sample. Thus the responses to the 

two sampling stages are described in detail which also sets 

out the numbers of subjects in the the study. An attempt has 

been made to assess bias by comparing the socioeconomic 

characteristics of the sample in each district with the 

socioeconomic characteristics of the district population at 

the 1981 census using the same questions. 

4.2 GENERAL PRACTITIONER RESPONSE RATES 

A list of all general practitioners whose main surgery 

premises was in each district was produced from details 

provided by the Primary Care Administration of all the twelve 

mainland Health Boards in Scotland. A random sample of 10 

general practitioners was selected for each of 20 study 

districts and a sample of 30 general practitioners from 

Edinburgh and North Glasgow. In only one district. Aberdeen. 



62 

did the original selection of 10 general practitioners all 

agree to take part. In the remaining districts general 

practitioners who declined to participate were replaced by 

other practitioners drawn at random from the district list. 

The number of substitute general practitioners required for 

the other 19 districts ranged up to 7 (Table 4.1). A number 

of different reasons were given by general practitioners who 

did not wish to participate but the two most frequent were 

impending retirement and involvement with other research 

projects. A total of 260 general practitioners took part in 

the Scottish Heart Health Study. 

4.3 SUBJECT RESPONSE RATES 

The 260 general practitioners in the study provided a total of 

108 221 patients aged 40-59 years as a sampling frame. Each 

general practitioner was asked to exclude any patient who 

might be physically (eg terminally ill, housebound) or 

psychological unsuitable for the study along with any patient 

known to be not presently residing in the district. The 

percentage excluded by general practitioners from the sampling 

frame in each district ranged from 1.8% to 14.1% (Table 4.1). 

A random sample was drawn from the remaining patients to 

give a target of 450 participants in each district, and 800 

in Edinburgh and North Glasgow. The estimated response rate 

used to calculate the number of patients invited was 70% in 

each district and 60% in Edinburgh and North Glasgow. The 

total of subjects invited was 15 507 in the age range 40 - 59 
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years and the numbers in each district are listed in Table 

4.1. 

A total of 9 430 (60.8%) men and women attended for 

examination after the first invitation, 913 (5.9%) refused, 

and 1 184 (7.6%) of the invitations were returned by the Post 

Office (Table 4.2). The remaining 3 980 who did not attend 

were sent a second invitation to participate. 929 (23.3%) of 

those who received a second request attended, a further 224 

were returned by the Post Office which had not been returned 

the first time, and a further 333 (8.4%) refused to 

participate. Thus 10 359 men and women attended after one or 

two invitations with 9.1% of the invitations being returned 

in the post and 8.0% of subjects refusing to attend. The age 

and sex distribution of those attending in shown in table 

4.4. 

The number of participants in each district is shown in Table 

4.4. The numbers in each district range from 365 up to 499 

although similar numbers were invited from each district 

(higher numbers were invited in Edinburgh and Glasgow due to 

large sample sizes and lower expected response rates). The 

response rate overall was 67% but this varied by district 

and by sex (Table 4.5). Those whose invitation was returned 

by the Post office were subtracted from the denominator to 

give corrected response rates since being returned by the 

Post Office indicated that the subject was no longer resident 

in the area. The corrected overall response rate by this 
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method was 74%. The response rates by both the simple and the 

corrected method are presented in Table 4.5. The corrected 

response rates are higher than the uncorrected rates in each 

case, the difference was greatest in Glasgow, followed by 

Edinburgh suggesting that the sampling frame was least 

accurate in these large cities. The corrected response rates 

by district ranged from 64% to 81% for men, and from 65% to 

82% for women. The response rates were not so different 

between the sexes across the districts with the female 

response rates being higher in 12 districts and the male 

rates being higher in the remaining ten. The range of response 

rates by age and sex group across the 22 study districts is 

shown in Figure 4.1 

4.4 REPRESENTATIVENESS OF DISTRICT SAMPLES. 

The standard way to assess the representativeness of a sample 

is to compare the characteristics of the sample with the 

known characteristics of the population from which the sample 

is drawn. In the Scottish Heart Health Study it is possible 

to do this with social class as the questions used in the 

1981 census in Scotland to assertain social class have been 

used in the study. The social class distribution of 

each district sample has been examined and six are presented 

in Figure 4.2. The social class distribution of the same 6 

districts based on the 1981 census is shown in Figure 4.3. It 

can be seen that there is a small excess of social class I 
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and II and a small deficit of social classes IV and V across 

the 6 districts; this is common to all 22 districts. The most 

likely explanation for this effect is a bias in response 

rates by social class. This possible bias is small and the 

effect on differences between districts is limited by the 

same effect across all 22 study districts. 
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TABLE 4.1 DETAILS OF STUDY SAMPLING FRAME 

District GPs Total % GP No. 

contacted patients excluded invited 

Dundee 12 4069 6.2 642 

Falkirk 11 2924 8.2 642 

Banff & Buchan 13 3397 5.3 647 

Cunninghame 11 4492 1.8 645 

Monklands 15 4320 12.3 637 

Inverness 14 4194 5.2 642 

Renfrew 14 4613 8.2 642 

Aberdeen 10 3877 3.6 645 

Stirling 14 . 3615 4.8 643 

South Glasgow 16 3822 11.9 748 

Perth 12 3831 5.3 639 

Kirkcaldy 14 4659 4.4 639 

Dunfermline 12 3821 5.2 641 

Nithsdale 12 4224 6.2 641 

Kyle & Carrick 15 4788 6.0 640 

Hamilton 13 4945 11.5 643 

Eastwood 14 2119 11.3 634 

Dumbarton 17 3304 5.4 643 

East Lothian 11 5774 8.1 645 

Roxburgh 12 3976 4.3 645 

Edinburgh 45 13384 8.2 1266 

North Glasgow 54 14073 14.1 1298 

TOTALS 108221 15507 
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TABLE 4.2 RESPONSE TO LETTERS OF INVITATION 

1ST INVITATION 2ND INVITATION OVERALL 

INVITED 

RETURNED BY 
POST OFFICE 

REFUSED TO 
ATTEND 

NO INFORMATION 

ATTENDED 

15507 

1184 (7.6%) 

3980 15507 

224 (5.6%) 1408 (9.1%) 

913 (5.9%) 333 (8.4%) 1246 (8.0%) 

3980 (26%) 2494 (63%) 2494 (16%) 

9430 (61%) 929 (23%) 10359 (67%) 
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TABLE 4.3 PARTICIPANTS IN THE SCOTTISH HEART HEALTH STUDY 

AGE IN YEARS MEN WOMEN 

40-44 1263 1342 

45-49 1202 1262 

50-54 1364 1346 

55-59 1294 1286 

TOTAL 5123 5236 
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TABLE 4.4 PARTICIPANTS BY DISTRICT 

DISTRICT MEN WOMEN TOTAL 

INVERNESS 221 227 448 

BANFF&BUCHAN 248 251 499 

ABERDEEN 219 248 467 

DUNDEE 210 207 417 

PERTH&KINROSS 218 229 447 

KIRKCALDY 227 227 454 

DUNFERMLINE 245 242 487 

EAST LOTHIAN 215 235 450 

ROXBURGH 239 253 492 

STIRLING 224 236 460 

FALKIRK 238 229 467 

DUMBARTON 218 206 424 

RENFREW 221 216 437 

SOUTH GLASGOW 191 209 400 

EASTWOOD 238 223 461 

MONKLANDS 188 177 365 

HAMILTON 189 193 382 

CUNNINGHAME 204 209 413 

KYLE&CARRICK 228 230 458 

NITHSDALE 226 247 473 

EDINBURGH 379 410 789 

NORTH GLASGOW 337 332 669 

ALL DISTRICTS 5123 5236 10359 
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TABLE 4.5 DISTRICT RESPONSE RATES BY SEX 

DISTRICT MEN WOMEN 

RESPONSE CORRECTED RESPONSE CORRECTED 
RATE RESPONSE RATE RESPONSE 

INVERNESS 68.6 74.7 70.9 74.9 

BANFF&BUCHAN 76.9 80.3 78.3 80.1 

ABERDEEN 68.0 73.5 77.1 82.2 

DUNDEE 64.9 72.6 64.1 70.2 

PERTH&KINROSS 68.1 73.7 71.5 74.8 

KIRKCALDY 71.3 76.5 71.2 75.7 

DUNFERMLINE 76.6 79.3 73.4 77.3 

EAST LOTHIAN 66.9 71.5 73.0 77.3 

ROXBURGH 74.4 80.6 78.5 81.6 

STIRLING 70.4 73.1 73.6 77.0 

FALKIRK 74.4 77.0 71.1 72.0 

DUMBARTON 66.9 71.4 63.0 68.0 

RENFREW 68.9 74.9 67.6 75.4 

SOUTH GLASGOW 52.0 64.0 54.9 66.5 

EASTWOOD 74.7 79.9 71.0 76.1 

MONKLANDS 58.1 67.5 56.8 66.1 

HAMILTON 60.1 69.5 61.0 69.2 

CUNNINGIIAME 63.2 73.1 64.9 77.1 

KYLE&CARRICK 71.5 73.6 73.6 77.2 

NITHSDALE 71.5 76.3 76.7 79.4 

EDINBURGH 60.2 69.0 64.2 71.0 

NORTH GLASGOW 52.3 65.6 50.6 65.4 

ALL DISTRICTS 66.3 73.2 67.5 74.0 
(Post office returns are subtracted from corrected response rates) 
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FIGURE 4.1 DISTRICT RESPONSE RATES BY AGE AND SEX 
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FIGURE 4.2 OBSERVED SOCIAL CLASS DISTRIBUTION IN 6 DISTRICTS 

Observed Social Class Distribution - Men 
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FIGURE 4.3 EXPECTED SOCIAL CLASS DISTRIBUTION IN 6 DISTRICTS 

Expected Social Class Distribution - Men 

INVERNESS 

100 

Numbers 

ABERDEEN 

100 

Numbers 

100 -1 

Numbers 

PERTH & KINROSS 

100 

100, 

100 

BANFF & BUCHAN 

DUNDEE 

KIRKCALDY 

I II III III IV VI II III III IV V 
NMNM 

Based on data from the 1981 census 

I II III III IV V 
NM 

I II III III IV V 
NM 

I II III III IV V 
NM 

I II III III IV V 
NM 



74 

CHAPTER 5 RESULTS - CORONARY HEART DISEASE PREVALENCE 

5.1 INTRODUCTION 

Mortality statistics are based on the cause of death given by 

the certifying doctor and certification practice may vary 

between countries. However within one country the 

differences in registration system and certification patterns 

are less marked (2). However in examining the relationship 

between risk factors and coronary heart disease it is 

mortality which is the measure to be used. It is important to 

see whether other measures of coronary heart disease in the 

study districts reflect the district coronary heart disease 

mortality. Incidence of myocardial infarction is another 

method of comparing the coronary heart disease experience of 

different areas. Some information on the incidence of 

myocardial infarction in Edinburgh is available from a study 

conducted in 1967-68 (20) and further data is currently being 

collated in Glasgow as part of the World Health Organisation 

MONICA project (10). This will allow international 

comparisons of the incidence of myocardial infarction to be 

made. 

A further approach to assessing the size of the problem of 

coronary heart disease 
4 

different geographical areas within 

one country is disease prevalence. This involves using 

standardised methods to estimate the proportions of 
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individuals in defined communities who currently have 

evidence of coronary heart disease. The Scottish Heart 

Health Study used three standardised methods of estimating 

current coronary disease, these were previous medical 

history, the Rose chest pain questionnaire and the 

electrocardiogram. The findings have been used to describe 

the prevalence of coronary heart disease, to examine 

geographical variations in coronary prevalence in Scotland, 

and to compare these with measures of coronary disease 

mortality. 

5.2 MEASURES OF CORONARY HEART DISEASE PREVALENCE 

Each subject in the Scottish Heart Health Study was invited 

to complete a questionnaire and attend a clinic for a 

physical examination at which a 12-lead electrocardiogram 

(ECG) was recorded. The questionnaire was self-administered 

and included questions on past medical history of coronary 

heart disease and the Rose chest pain questionnaire (46). The 

ECGs were coded using the Minnesota method (51) by two 

separate coders and were collated by an independent arbiter. 

The measures of coronary heart disease prevalence are 

summarised in Figure 5.1. 

The measures of prevalence based on past medical history were 

the percentages of subjects who had a history of angina 

pectoris and those who had a history of myocardial 
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infarction. Prevalence based on the Rose chest pain 

questionnaire identified the percentage with any chest pain, 

angina grade 1 and 2, and possible myocardial infarction. 

The ECGs were used to identify individuals with a Q/QS 

pattern (Minnesota codes 1.1-1.2); ischaemic changes based on 

the Whitehall (9) categories (Minnesota codes 1.1-3,4.1-4, 

5.1-3,7.1); the major abnormalities (Minnesota codes 4.1-2, 

5.1-2,6.1-2.7.1,2,4,8.1,3) and the minor abnormalities 

(Minnesota codes 1.3,4.3,5.3,6.3,9.1,3.1-2.2.1-2) as 

used in the Pooling Project (10) and other studies. The 

detailed definitions are reproduced in Figure 5.2. 

5.3 PREVALENCE OF CORONARY HEART DISEASE IN THE STUDY DISTRICTS 

The range and median of percentages of men and women across 

the districts who had positive medical histories, positive 

Rose chest pain responses and ECG changes are presented in 

Table 5.1. 

The percentage of men with a history of angina was slightly 

higher than that for women while a history of myocardial 

infarction was about three times more common in men. About a 

quarter of men and women had at some time suffered from chest 

pain or discomfort but only a minority conformed to the 

conventional Rose definition of angina (46). The percentage 

of women positive to Rose angina was slightly higher than 

that of men, this was due to a difference in the less severe 
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Grade 1 angina. A higher proportion of men than women were 

positive to the Rose possible infarction category. The Q/QS 

pattern was 'three times more common in men than women but the 

sex differences in the other ECG groupings were not so marked 

with the percentages of men being slightly higher than in 

women. 

There is a considerable range of values for all the measures 

of the prevalence of coronary disease across the districts 

presented in Table 5.1, there is also a considerable range in 

the coronary heart disease SMRs. The most striking 

differences between the sexes is in measures of myocardial 

infarction. The inter-relationships between these various 

measures of coronary prevalence are presented as a matrix of 

rank coefficients in Table 5.2 (men) and Table 5.3 (women). 

A past medical history of angina relates well to a past 

history of infarction, to the Rose categories and 

electrocardiographic ischaemia but not with the Q/QS pattern 

in men and women across the 22 districts. A past history of 

myocardial infarction does not correlate well with Rose 

angina in men but shows a relationship with other measures 

both in men and women. The Q/QS pattern shows some 

correlation with previous infarction but little relation to 

the other measures while ischaemic changes correlate with 

most measures across the districts with the coefficients for 

men being similar or greater than that for women. 
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5.4 DISTRICT CORONARY HEART DISEASE PREVALENCE AND MORTALITY 

The rank correlation of coronary disease SMR's with the 

various measures of coronary prevalence in men and women 

across the 22 districts is presented in Table 5.4. There is 

a relationship between a past history of angina in women and 

the SMR which is not seen in men, and there is no 

relationship between previous infarction and mortality rates. 

In men the percentages in a district with any chest pain, all 

angina, and severe Grade 2 angina are all related to 

mortality. In women all the Rose categories correlate with 

mortality and the correlation coefficients are greater than 

those for men. Figure 5.3 shows the relationship between 

Grade 2 angina and coronary mortality in men and Figure 5.4 

the relationship between Grade I angina and coronary 

mortality in women across the 22 districts. None of the ECG 

groups in men or women show any relationship to mortality 

rates. 

Thus the district levels of the the prevalence of angina 

pectoris correlate well with the district measures of 

coronary heart disease mortality, the correlation tending to 

be better in women than in men. These findings confirm the 

appropriateness of using coronary heart disease mortality to 

reflect the coronary experience of the study districts and 

are valid measures to relate to coronary risk factors. The 
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lack of correlation between measures of myocardial infarction 

and coronary mortality across the districts is of interest. 

This lack may be due to geographical variation in the natural 

history of coronary heart disease, particularly the pattern 

of sudden death, or may simply be the result of the 

comparative low prevalence of e, 'v cence of a myocardial 

infarction compared to the prevalence of angina. 
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TABLE 5.1 THE PREVALENCE OF CORONARY DISEASE IN THE DISTRICTS 

Scottish Districts 

1. Past Medical History (X) MEN WOMEN 

MEDIAN (RANGE) MEDIAN (RANGE) 

Angina 5.5 (2.7- 9.1) 3.9 (1.4- 7.7) 

Myocardial Infarction 4.3 (2.0- 8.3) 1.4 (0.3- 3.5) 

2. Rose Questionnaire t%) 

Any Chest Pain 29.1 (21.5-39.1) 24.7 (14.6-34.5) 

Angina 6.3 (3.9-14.8) 8.5 (4.3-17.6) 

Angina Grade 1 4.2 (2.1- 9.8) 6.7 (3.3-12.2) 

Angina Grade 2 2.1 (0.7- 5.4) 2.0 (0.0- 6.8) 

Possible Infarction 7.8 (5.3-13.1) 5.4 (2.6- 8.4) 

3. ECG t%) 

Q/QS Pattern 1.7 (0.0- 5.1) 0.5 (0.0- 1.7) 

Ischaemic (Whitehall) 9.8 (5.4-14.1) 8.7 (5.5-15.0) 

Major Abnormality 5.9 (2.8- 8.6) 3.8 (2.1- 8.9) 

Minor Abnormality 10.7 (5.7-15.7) 8.0 (4.3-12.4) 

4. Standardised Mortality Ratio 101 (61-136) 99 (50-147) 
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TABLE 5.2 CORRELATION BETWEEN MEASURES OF CORONARY HEART 
DISEASE IN MEN. 

Past Medical 
History 

Angina MI 

Rose 
Questions 

Angina MI 

ECG 

Q/QS Ischaemia 

Past Angina 
Medical 
History MI 

Rose Angina 1 
Questions 

MI 

- 0.66** 

Q/QS 
ECG 

Ischaemia 

0.43* 0.54** 

0.12 0.42* 

- o. 58* 

0.26 0.50** 

0.31 0.41* 

0.03 0.53** 

0.19 0.40* 

- 0.35 
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TABLE 5.3 CORRELATION BETWEEN MEASURES OF CORONARY HEART 
DISEASE IN WOMEN. 

Past Medical 
History 

Angina MI 

Rose 
Questions 

Angina MI 

ECG 

Q/QS Ischaemia 

Past Angina 
Medical 
History MI 

Rose Angina 1 
Questions 

MI 

- 0.44* 

Q/QS 
ECG 

Ischaemia 

0.73* 0.52^^ 

0.51* 0.32 

0.05 0.39 

0.33 0.44^' 

- 0.46* 0.05 0.22 

- 0.11 0.26 

- 0.28 

0.05 >p>0.01 
ýý p<0.01 
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TABLE 5.4 CORRELATION BETWEEN CORONARY HEART DISEASE 
PREVALENCE AND MORTALITY. 

Rank Correlation Coefficient 

Men Women 

1. Past Medical History 

Angina 0.11 0.57** 

Myocardial Infarction 0.01 0.22 

2. Rose Questions 

Any Chest Pain 0.40* 0.49* 

Angina 0.49* 0.77** 

Angina Grade 1 0.36 0.67** 

Angina Grade 2 0.43* 0.50** 

Possible Infarction 0.31 0.51** 

3. ECG 

Q/QS 0.16 0.06 

Ischaemia (Whitehall) 0.16 0.23 

Major Abnormality -0.25 0.24 

Minor Abnormality 0.11 0.04 

0.05 >p>0.01 

ý'ýp<0.01 
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FIGURE 5.1 MEASURES OF CORONARY HEART DISEASE PREVALENCE 

MEASURES OF CORONARY HEART 
DISEASE PREVALENCE 

1. Previous Medical History 

2. Rose Chest Pain Questionnaire 

3.12 lead Electrocardiogram (ECG) 
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FIGURE 5.2 DEFINITIONS OF MEASURES OF CORONARY HEART DISEASE 

1. Previous Medical History 

a) Angina 

b) Heart Attack (coronary thrombosis. 

myocardial infarction) 

2. Rose Chest Pain Questionnaire 

a) Angina positive 
Grade 1 
Grade 2 

b) Possible Infarction 

Source: G Rose et al 
- ßr J Prev Soc Med 1977; 31: 42-48 

3. Electrocardiogram (ECG) 

1. Major Q-QS 
(Minnesota Codes 1.1,1.2) 

2. Major Abnormalities 
(Minnesota Codes 4.1,4.2,5.1,5.2,6.1,6.2, 

7.1,7.2,7.4,8.1,8.3) 

3. Minor Abnormalities 
(Minnesota Codes 1.3,4.3,5.3,6.3,9.1, 

3.1,3.2,2.1.2.2) 

Ischaernic type findings 
Q/QS (Minnesota codes 1: 1-3) 
ST depressed (Minnesota codes 4: 1-4) 
T flat or inverted (Minnesota codes 5: 1.3) 

Source: G Rose et at 
ßr Heart J 1978; 40: 636-643 
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FIGURE 5.3 PREVALENCE OF ANGINA AND MORTALITY IN MEN 

Rose Angina (Grade 2) and CHD SMR in Men in 22 Scottish Districts 
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FIGURE 5.4 PREVALENCE OF ANGINA AND MORTALITY IN WOMEN. 

Rose Angina (Grade 1) and CHD SMR in Women in 22 Scottish Districts 
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CHAPTER 6 RESULTS - LEVELS OF CORONARY RISK FACTORS IN SCOTLAND 

6.1 INTRODUCTION 

The Scottish Heart Health Study was designed with three main 

objectives; the first of which was to establish the levels of 

coronary risk factors in a cross-sectional sample of Scottish 

men and women aged 40-59 years drawn from different 

localities. The study was planned at the same time as the 

World Health Organization MONICA Study (10) of trends and 

determinants of cardiovascular disease, which incorporated an 

internationally agreed and standardized protocol for the 

measurement of the major coronary heart disease risk factors. 

The Scottish Heart Health Study incorporated the World Health 

Organization protocol, and fieldwork for this study included 

the populations needed for the Scottish MONICA risk factor 

surveys in Glasgow and Edinburgh. This is important as it 

allows comparisons to be made in the risk factor levels in 

other centres participating in the WHO MONICA project. 

However, the protocol for the Scottish Heart Health Study was 

more extensive than that for the MONICA core study. The use 

of standardised methods permits the comparison of the 

Scottish Heart Health Study risk factor findings with those 

from previous Scottish and British studies, and with findings 



89 

from outside Britain, in an attempt to see how far it is 

possible to explain the excess Scottish coronary heart 

disease mortality in these terms. 

The major coronary risk factor and lifestyle findings for the 

22 districts combined are presented here for the two sexes 

and the four 5-year age groups between 40-59 years. The data 

are presented as means and distributions, as proportions, and 

where appropriate the percentage of participants with values 

at or over certain cut off points are used. The descriptive 

statistics used in this paper have been simplified to treat 

the results as if they were true simple random samples, 

although the method of sampling means was not a simple random 

process as it involved sampling of districts, then general 

practitioners, and then patients. 

6.2 LEVELS OF MAJOR CORONARY RISK FACTORS IN SCOTLAND 

The pattern of cigarette smoking status, based on the 

questionnaire, for both men and women is shown in Table 6.1- 

2. Analysis of the smoking biochemistry confirmed that there 

was no major deception in reporting of smoking status in this 

cross sectional study. The percentage of current cigarette 

smokers (at least one cigarette per day) in men and women is 

very similar (39% and 38%) but a higher proportion of men 

smoke at least 20 cigarettes per day, 25%, compared with 18% 

of women. When pipe and cigar smoking is included the 
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tobacco smoking prevalence in men rose to 51% while the 

percentage of women remained unchanged. In men there is a 

higher proportion of ex-smokers and a lower proportion of 

those who never smoked compared with women. Both younger men 

and women show a higher proportion of smokers and heavy 

smokers compared to the older age groups. 

The mean blood pressure levels for men were 134/84 mmHg and 

for women were 131/81 mmHg. The distribution of systolic and 

diastolic blood pressures in men and women are shown in 

Figure 6.1-4 (each being the mean of the two readings made in 

the survey clinic, Figure 6.5). The mean blood pressure 

levels and the proportions with diastolic pressures in excess 

of 100mmHg are shown in Table 6.3. The mean systolic and 

diastolic pressures in both men and women increase with age, 

although the increase is greater in women than in men. This 

increase with age is reflected in the proportions with 

diastolic pressures greater than 100mmHg. The blood pressure 

distributions in both men and women are skewed towards the 

higher values. 

The mean levels of total cholesterol, HDL-cholesterol and 

triglycerides are shown in Table 6.4 and the distribution of 

total cholesterol in Figure 6.6-7. The mean values of total 

cholesterol in men show no effect of age in these age groups 

whereas there is a gradient with age in women so that the 

mean levels in the 50-54 and 55-59 year age groups for women 



91 

are higher than that for men although in the younger age 

groups the levels in women are lower. Forty two percent of 

men and 49% of women have total cholesterol levels greater 

than 6.5mmol/l and 9% of men and 15% of women have values in 

excess of 8mmol/l. In women the proportion with total 

cholesterol values over 8mmol/l rises steeply with age from 

5% in the 40-44 year age group to 26% of the 55-59 year age 

group (Table 645. There is no effect of age on HDL- 

cholesterol or triglyceride levels in men but again an 

increase in women. The HDL-cholesterol levels in women in 

each age group are higher than in men, however the 

triglyceride levels in men are consistently higher than in 

women despite the marked effect of age in women. 

6.3 LEVELS OF OTHER RISK FACTORS IN SCOTLAND 

The fibrinogen levels in men and women rise with age and are 

slightly higher in women than in men at each age group (Table 

6.6). There are no standard cut off points for fibrinogen 

levels. 

The mean body mass index in men is slightly higher than in 

women, although again there is a marked rise with age in 

women but not in men (Table 6.7). The distribution of body 

mass index in men and women is skewed to the higher values 

(Figure 6.8-9). Twelve percent of men and 21% of women are 

classified as obese (14) by the Royal College of Physicians 
2 

definitions (men greater than 30Kg/m and women greater than 
2 

28.6Kg/m ). The percentage of participants with a body mass 
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index above these cut off points for being overweight and 

obese are shown in Table 6.8. 

Forty two percent of men and 47% of women classified 

themselves physically active at work compared with only 23% 

and 19% who were physically active in leisure time. There 

was no effect of age on the levels of work and leisure 

activity (Table 6.9). Eighteen percent of men and 14% of 

women engaged regularly in vigorous exercise at work while 

14% and 10% engaged regularly in vigorous leisure activities. 

There was no effect of age in vigorous work activity but 

there was a decline with age in vigorous leisure activity in 

men (Table 6.10). 

The distribution of alcohol intake in units per week is 

different in men and women (Figure 6.10-11). The alcohol data 

are based on 7 day recall with a unit being a glass of wine, 

a single spirit or a half pint of beer. Thirty six percent of 

women and 19% of men reported no alcohol intake in the 

previous week with the proportions rising with age in men 

from 16-24% and in women from 28-44%. The median alcohol 

intake in units per week for men was 16, falling from 18 to 

13 units with age, and in women was 5 units per week with no 

effect of age. Ten percent of men consumed more than 42 

units in the previous week failing from 14% in the 40-44 year 

age group to 7% in the 55-59 year age group. 

A substantial proportion of men, and to a less extent women. 
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did not eat fresh fruit or green vegetables (Table 6.11). The 

findings for fresh fruit were based on the percentage not 

eating apples, pears, oranges, grapefruit or bananas in the 

previous week, the proportion of men being much greater than 

that for women. The results for green vegetables and salads 

were based on those not eating these foods in the previous 

week and who usually did not consume these in any week. A 

summary of the results of average daily intake of nutrients 

based on use of the MRC Cardiff food frequency program is 

presented in Table 6.12. 
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TABLE 6.1 SELF REPORTED CIGARETTE SMOKING STATUS - MEN 

Men Percentage 

Age (years) Current Heavy Ex- Never 
Smokers Smokers Smokers Smoked 

40-44 41 27 30 29 

45-49 41 29 32 27 

50-54 38 23 34 28 

55-59 36 20 42 22 

40-59 39 25 34 27 
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TABLE 6.2 SELF REPORTED CIGARETTE SMOKING STATUS - WOMEN 

Percentage 

Age (years) Current Heavy Ex- Never 
Smokers Smokers Smokers Smoked 

40-44 39 21 22 39 

45-49 41 21 18 41 

50-54 35 15 19 46 

55-59 36 14 23 40 

40-59 38 18 20 42 
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TABLE 6.3 BLOOD PRESSURE LEVELS IN MEN AND WOMEN 

Study Mean Values (S. D. ) mm Hg 

Diastolic 
Age (years) Systolic Diastolic > 100mmHg 

M F M F MF 

40-44 130 (15.6) 123 (16.1) 83 (11.1) 78 (10.9) 8% 
, 
4% 

45-49 131 (17.5) 128 (18.2) 84 (11.7) 81 (11.2) 9% 6% 

50-54 135 (18.9) 134 (20.9) 85 (11.6) 83 (11.7) 11% 9% 

55-59 140 (21.5) 139 (22.3) 85 (12.0) 83 (11.7) 12% 8% 

40-59 134 (19) 131 (20.4) 84 (11.6) 81 (11.5) 10% 7% 
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Age 
(years) 

40-44 

45-49 

50-54 

55-59 

40-59 

TABLE 6.4 BLOOD LIPID LEVELS IN MEN AND WOMEN 

Total Cholesterol 

Men Women 

6.3 (1.2) 5.9 (1.1) 

6.4 (1.2) 6.3 (1.2) 

6.4 (1.1) 6.9 (1.3) 

6.4 (1.1) 7.2 (1.3) 

6.4 (1.2) 6.6 (1.3) 

Study Mean Values (S. D. ) mmol/l 

IIDL-Cholesterol 

Men Women 

1.37 (0.4) 1.63 (0.4) 

1.35 (0.4) 1.65 (0.4) 

1.37 (0.4) 1.71 (0.4) 

1.35 (0.4) 1.70 (0.4) 

Triglycerides 

Men Women 

2.31 (1.4) 1.33 (0. 

2.35 (1.4) 1.55 (0. 

2.34 (1.4) 1.78 (1. 

2.34 (1.4) 1.99 (1. 

1.36 (0.4) 1.67 (0.4) 2.34 (1.4) 1.67 (1. 
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TABLE 6.5 PERCENTAGE ABOVE CUT OFF VALUES FOR BLOOD CHOLESTEROL 

Serum Total Cholesterol in the Scottish Heart Health Study 

Percentage of Women Above Cut Off Levels 

Age (years) > 6.5 mmol/I > 8.0 mmol/! 

40=44 26 "5 

45 - 49 39 9 

50 - 54 61 19 

55 - 59 69 26 

40 - 59 49 15 

Serum Total Cholesterol in the Scottish Heart Health Study 

Percentage of Men Above Cut Off Levels 

Age (years) > 6.5 mmol/l > 8.0 mmol/I 

40 - 44 40 9.0 

45 - 49 43 9.1 

50-54 44 8.7 

55 - 59 43 8.3 

40-59 42 8. ß 
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TABLE 6.6 FIBRINOGEN LEVELS IN MEN AND WOMEN 

Study Mean Values (S. D. ) g/1 

! 1,,,, e (years) 

40-44 

45-49 

50-54 

55-5y 

Men 

2.18 (0.62) 

2.27 (0.66) 

2.35 (0.73) 

2,43 (0.71) 

Women 

2.22 (0.64) 

2.30 (0.62) 

2.46 (0.69) 

2.52 (0.74) 

40-59 2.31 (0.69) 2.38 (0.69) 
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TABLE 6.7 BODY MASS INDEX LEVELS IN MEN AND WOMEN 

1) 
Sttdv Mean Values (S. D. ) Kg! m 

Age (years) Met) Women 

40-44 25.9 (3.4) 24.9 (4.5) 

45-49 26.1 (3.6' 25.6 (4.7) 

50-54 24.2 (3.4' 26.0 (4.6) 

55-59 26.1 (3.5i 26.2 (4.7) 

40-59 26.1 '3.5) 25.7 (4.7) 
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TABLE 6.8 PERCENTAGE ABOVE CUT OFF VALUES FOR BODY MASS INDEX 

The Body Mass Index - The Scottish Heart Health Study 

Percentage of Women Above Cut Off Levels 

Overweight Obese 

Age (years) > 23.8 > 28.6 

40 - 44 52 17 

45 - 49 61 21 

50 - 54 66 22 

55 - 59 67 24 

40 - 59 62 21 

The Body Mass Index - The Scottish Heart Health Study 

Percentage of Men Above Cut Off Levels 

Overweight Obese 
Age (years) > 25.0 > 30.0 

40 - 44 58 10 

45 - 49 61 13 

50 - 54 64 12 

55 - 59 62 13 

40 - 59 61 12 
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TABLE 6.9 PHYSICAL ACTIVITY AT WORK AND LEISURE 

Physical Activity - Scottish Heart Health Study 

Percentage Active at Work 

Age (year) M F 

40 - 44 42 48 
45 - 49 44 47 
50 - 54 43 47 
55 - 59 40 46 

40-59 42 47 

Physical Activity - Scottish Heart Health Study 

Percentage Active at Leisure 

Age (year) M F 

40-44 25 18 
45 - 49 22 18 
50 - 54 22 19 
55 - 59 22 21 

40 - 59 23 19 
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TABLE 6.10 VIGOROUS ACTJVITY AT WORK AND LEISURE 

Physical Activity - Scottish Heart Health Study 

Percentage with Vigorous Activity at Work 

Age (year) M 

40 - 44 18 12 
45 - 49 18 15 
50 - 54 20 14 
55 - 59 17 15 

40-59 18 14 

Physical Activity - Scottish Heart Health Study 

Percentage with Vigorous Activity at Leisure 

Age (year) M F 

40 - 44 17 9 
45 - 49 13 11 
50 - 54 14 10 
55-59 12 11 

40 - 59 14 10 
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TABLE 6.11 FRESH FRUIT AND VEGETABLE CONSUMPTION 

Age Group 

(Years) 

Percentage Who 

Eat No Fresh Fruit 

Men women 

Percentage Who 

Eat No Green Vegetables 

Men Women 

40-144 18.0 10.0 9.6 5.7 

45-49 20.1 11.6 10.9 5.8 

50-54 18.8 9.9 12.1 7.8 

55-59 22.3 9.3 13.7 7.0 

40-59 19.8 10.2 11.6 6.6 
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TABLE 6.12 AVERAGE DAILY NUTRIENT INTAKE - BASED ON FOOD 
FREQUENCY QUESTIONNAIRE 

NUTRIENT AGE GROUPS (YEARS) 

40-44 45-49 50-54 55-59 

TOTAL ENERGY MEN 2425 2422 2314 229f 
(KCAL) WOMEN 1759 1767 1767 1759 

PROTEIN MEN 89.2 89.4 86.4 66,0 
`ä) WOMEN 74.5 74.9 74.7 74.5 

TOTAL FAT MEN 90.9 91.9 10.2 90.8 
Q) WOMEN 75.7 77.2 78.1 78.9 

SATURATED MEN 39.5 40.6 40.0 40.5 
FAT (G) WOMEN 34.0 35.0 35.6 36.0 

POLYUNSATURAT ED MEN 11.9 11.6 11.6 11.4 
FAT (g) WOMEN 9.2 9.2 9.5 9.5 

CARBOHYDRATE MEN 285 285 272 270 
Q) WOMEN 194 192 194 192 

FIBRE MEN 21.4 21.8 21.2 20.9 
(a) WOMEN 18.5 19.0 19.5 19.5 

VITAMIN C MEN 53.0 53.5 53.3 52.0 
NO WOMEN 49,8 52.1 52.4 54.4 
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FIGURE 6.1 DISTRIBUTION OF SYSTOLIC PRESSURE IN MEN. 

Blood Pressure - Scottish Heart Health Study 

Distribution of systolic pressure in men 40-59 years 
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FIGURE 6.2 DISTRIBUTION OF DIASTOLIC PRESSURE IN MEN 

Blood Pressure - Scottish Heart Health Study 

Distribution of diastolic pressure in men 40-59 years 
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FIGURE 6.3 DISTRIBUTION OF SYSTOLIC PRESSURE IN WOMEN 

Blood Pressure - Scottish Heart Health Study 

Distribution of systolic pressure in women 40-59 years 
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FIGURE 6.4 DISTRIBUTION OF DIASTOLIC PRESSURE IN WOMEN 

Blood Pressure - Scottish Heart Health Study 

Distribution of diastolic pressure in women 40-59 years 
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FIGURE 6.5 BLOOD PRESSURE MEASUREMENT PROTOCOL 

Blood Pressure: 

" Systolic 
" Diastolic (5th phase) 
" Seated after 5 minutes rest 
" Random zero sphygmomanometer 
" Means of two readings 
" Standardised training of observers 
" Regular quality control 
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FIGURE 6.6 BLOOD CHOLESTEROL DISTRIBUTION IN MEN 

Serum Total Cholesterol - Scottish Heart Health Study 

Distribution - Men 40-59 years 
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FIGURE 6.7 EL, OOD CHOLESTEROL DISTRIBUTION IN WOMEN 

Serum Total Cholesterol - Scottish Heart Health Study 

Distribution - Women 40-59 years 
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FIGURE 6.8 BODY MASS INDEX DISTRIBUTION IN MEN 

Body Mass Index - Scottish Heart Health Study 

Distribution - Men 40-59 years 
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FIGURE 6.9 BODY MASS INDEX DISTRIBUTION IN WOMEN 

Body Mass Index - Scottish Heart Health Study 

Distribution - Women 40-59 years 
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FIGURE 6.10 DISTRIBUTION OF ALCOHOL CONSUMPTION IN MEN 

Alcohol Consumption - Scottish Heart Health Study 

Distribution of alcohol consumption in men 40-59 years 
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FIGURE 6.11 DISTRIBUTION OF ALCOHOL CONSUMPTION IN WOMEN 

Alcohol Consumption - Scottish Heart Health Study 

Distribution of alcohol consumption in women 40-59 years 
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CHAPTER 7 RESULTS - GEOGRAPHICAL VARIATION IN CORONARY 
HEART DISEASE RISK FACTORS 

7.1 INTRODUCTION 

A number of Scottish studies have been reported which compare 

the coronary risk factor levels between one or two different 

parts of Scotland (7,29). However, until recently there has 

been no comprehensive data set on the distribution of 

coronary risk factors throughout Scotland. The Scottish 

Heart Health Study conducted between 1984 - 1986 collecte of 

risk factor data using standardised methodology from 

representative samples of men and women drawn from 22 local 

government districts. This section describes the 

distribution of coronary risk factors throughout Scotland in 

both relative and absolute terms. The absolute differences 

between districts are examined also in terms of the likely 

effect of such differences on the risk of coronary heart 

disease using data derived from other prospective studies. 

The data presentation in this section is by listings of the 

district means and proportions, and by use of the box-whisker 

plots. The district data are presented in a standard order 

giving a code number which relates to the order of occurrence 

of local government districts in Registrar General Scotland 

data sets. 
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7.2 GEOGRAPHICAL VARIATION IN MAJOR CORONARY RISK FACTORS 

The coronary heart disease risk factors are divided up for 

reporting purposes into the major factors (blood pressure, 

smoking and blood cholesterol), and the other risk factors 

including diet. 

The percentage of current cigarette smokers in each district 

ranges from 29% (Eastwood) - 52% (North Glasgow) in men and 

from 24% (Eastwood) - 51% (North Glasgow) in women (Table 7.1 

and Figure 7.1). The same district has the lowest smoking 

prevalence in men and women (Eastwood) and the(same district 

has the) highest prevalence in both sexes, North Glasgow. 

These districts lie geographical close together. The relative 

risk of coronary disease in smokers compared to non smokers 

at this age is around 2-3 for men and women (54). Thus the 

twofold difference in the proportion of cigarette smokers 

between districts leads to a substantial difference in the 

risk of coronary mortality between districts. 

The mean blood pressure levels in each of the 22 districts is 

presented in Table 7.2 and Figure 7.2. The measures used are 

the mean of two readings for each individual and diastolic is 

taken as 5th phase Korotkoff sounds. The highest district mean 

systolic pressure in men was 138mmHg (East Lothian) and the 

lowest mean was 129mmHg (Banff & Buchan); the highest 

district mean for women was 137mmllg (Roxburgh) and the lowest 
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mean was 126mmlig (Kirkcaldy). The highest district mean 

diastolic pressure in men was 88mmHG (Renfrew) and the lowest 

was 81mmUg (Stirling); the highest district diastolic 

pressure for women was 84mmHg (Roxburgh) and the lowest mean 

was 77mmHg (Kirkcaldy). The absolute difference in systolic 

pressure between the lowest and the highest districts is 

9mmHg and l0mmHg in men and women; and in diastolic pressure 

is 7mmHg for both men and women. This represents a small 

absolute and a small relative difference. This absolute 

difference between the highest and the lowest district in 

blood pressure would represent a difference in risk of 4 or 

less coronary deaths per year per 10,000 male subjects and no 

difference in the female rate per district based on the 

Framingham data (53). 

The mean total cholesterol levels by district are presented 

in Table 7.3 and Figure 7.3. The values in mmol/l range from 

6.1 (Cunningham) to 6.5 (Roxburgh. Dumbarton, Renfrew, Kyle & 

Carrick and Nithsdale) in men, and from 6.3 (South Glasgow) 

to 7.0 (Roxburgh) in women. Again the range is small 

(0.4mmol/1 in men and 0.7mmol/l in women) in both absolute 

and relative terms. Using the Framingham data the effect of 

this range would be less than 4 coronary deaths per year per 

10,000 in men and no difference in female rates. 

7.3 GEOGRAPHICAL VARIATION IN OTHER RISK FACTORS 

The risk associated with these other risk factors is either 
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small or inconsistent and therefore the relative differences 

between districts in the study have not been related to 

possible differences in risk. There are differences between 

districts in mean body mass indices for both men and women 

(Figure 7.4 and Table 7.4). These are presented as the 

percentage overweight in each district based on the Royal 

College of Physician's definition (55). (Body mass index 
22 

greater than 25.0 Kg/m in men and greater than 23.8 Kg/m in 

women. ) The district percentage of those defined as overweight 

ranges from 50% (South Glasgow) to 66% (Banff & Buchan and 

Dunfermline) in men, and from 54% (Edinburgh) to 68% (Dundee) 

in women. The range of mean body mass indices in districts is 
22 

25.3 to 26.6kg/m for men and 24.8 to 26.3kg/m for women. 

This range is not related to large differences in coronary 

risk since the relative risk associated with obesity is not 

great. 

The district percentages of men who engage in regular 

vigorous activity at work (work which lasts at least 20 

minutes and results in breathlessness and sweating at least 3 

times per week) ranged from as low as 7% in Eastwood to 26% 

in Monklands; and from 8% in Perth & Kinross to 23% in 

Monklands in women. The district range of similar vigorous 

activity in leisure time for men was from 9% in East Lothian 

to 21% in Stirling; and in women from only 4% in Perth & 

Kinross to 18% in South Glasgow. The percentage of men and 

women across the study districts who engage in regular, 
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vigorous physical activity is small, rarely rising above 20%. 

Considerable ranges in levels of physical activity at work 

and at leisure across the districts are noted (Tables 7.5-6 

and Figure 7.5). 

Fibrinogen levels in the districts vary from 2.01 g/1 

(Dumbarton) to 2.67 g/l (Kirkcaldy) in men and from 2.06 g/1 

(Inverness) to 2.73 gfl Nithsdale) in women (Table 7.7). The 

pattern of fibrinogen levels across the districts is not 

obviously related to the pattern of cigarette smoking. 

7.4 GEOGRAPHICAL VARIATION IN NUTRITION 

The district patterns of nutrition have been analysed by 

district consumption, or lack of consumption, and based on 

daily nutrient intake estimated using the MRC Cardiff 

analysis program (48). 

There are large variations in alcohol consumption between the 

22 study districts as shown in the table of median units of 

alcohol per week (Table 7.8) and in the percentage of heavy 

drinkers in each district (Figure 7.6). Median values for 

districts have been used as the distribution of alcohol 

consumption is not normal. The district median units of 

alcohol per week range from 6 (Banff % Buchan) to 17 (North 

Glasgow) for men and from 1 (Banff & Buchan and Falkirk) to 4 

(Edinburgh) for women. 

Variation is also noted in green vegetable and fresh fruit 
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consumption (Tables 7.9-10 and Figure 7.7). The district 

percentage of men not eating green vegetables (in their 

usualIX weekly diet) ranged from 6% in Edinburgh up to 20% in 

both North and South Glasgow; and from 2% in Kyle and Carrick 

to 12% in North Glasgow for women. In every district the 

percentage of men not eating green vegetables was higher than 

the percentage of women. The district percentages of men not 

eating fruit as part of their usual diet ranged from 13% in 

Dumbarton to 30% in North Glasgow; and in women from 5% in 

Inverness to 16% in Monklands and in North and South Glasgow. 

Again, like green vegetable consumption, the percentage of 

men not eating fruit exceeded that for women in every 

district. 

The spreads used on bread have been analysed by district as 

the percentage using butter and the the percentage using 

margarines. The use of polyunsaturated (PUFA) margarines and 

low fat spreads has been looked at separately (Table 7.11- 

12). There is considerable variation in the use of spreads 

across the districts with butter being used by a much higher 

proportion of men and women than margarines in all districts 

except Banff and Buchan and for men in Aberdeen. There is 

considerable geographical variation in the use of PUFA 

margarine and low fat spreads both for men and for women. 

The use of semi-skimmed milk also varies widely throughout 

the 22 study districts (Table 7.13 and Figure 7.8) The use of 

semi-skimmed milk varies from 12% of men in Banff & Buchan to 
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49% in Eastwood, and for women from 17% in Inverness to 60% 

in Eastwood. Rural areas tend to have lower percentages 

drinking semi-skimmed milk while the highest percentages are 

in the Clydeside Co? urbation and is likely to be related to 

lower pricing policies of semi-skimmed milk in the West of 

Scotland. 

The MRC Cardiff program used in this study to analyse 

dietary intake translates food frequency data into daily 

nutrient intake by use of standard food tables and the 

application of mean portion sizes. Total energy intake in 

each district has also been estimated using this method and 

is shown in Table 7.14. The mean total energy intake in men 

ranges from 2 130 Kcal/day in Eastwood to 2 528 Kcal/day in 

Roxburgh; the range in women is from 1 648 Kcal/day in 

Eastwood to 1 839 Kcal/day in Cunninghame. Using the same 

method fat intake as g/day has been estimated for total fat, 

saturated fat and polyunsaturated fat (Table 7.15-16). There 

is a narrow range of fat intakes (g/day) from 82 (Eastwood) 

to 98 (Monklands and Roxburgh) in men, and from 73 (Edinburgh) 

to 84 (Monklands) in women. The range of intakes of saturated 

and polyunsaturated fat across the districts is very small in 

both men and women. Table 7.17-18 present the mean district 

intakes of protein, carbohydrate, vegetable fibre and vitamin 

C per day. The is little variation in protein and 

carbohydrate but a considerable range in vitamin C intakes. 
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TABLE 7.1 PERCENTAGE OF CIGARETTE SMOKERS IN THE STUDY DISTRICTS 

Cigarette Smoking - The Scottish Heart Health Study 

District Prevalence 

Percentage Current Smokers 

District Men Women 

6 Inverness 38 30 
13 Banff & Buchan 39 39 
15 Aberdeen 32 30 
18 Dundee 41 38 
19 Perth & Kinross 32 35 
20 Kirkcaldy 45 41 
22 Dunfermline 41 40 
26 East Lothian 38 40 
29 Roxburgh 33 35 
32 Stirling 35 34 
33 Falkirk 46 37 
35 Dumbarton 30 34 
36 Renfrew 43 42 
38 South Glasgow 51 45 
42 Eastwood 29 24 
44 Monklands 51 49 
47 Hamilton 39 43 
49 Cunninghame 42 41 
51 Kyle & Carrick' 33 37 
55 Nithsdale 39 41 
24 Edinburgh 35 33 
83 North Glasgow 52 51 
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TABLE 7.2 BLOOD PRESSURE MEANS IN THE STUDY DISTRICTS 

(wqf 
Blood Pressur The Scottish Heart Health Study 

4 
District Levels 

Systolic Diastolic 

District M F M F 

6 Inverness 132 128 83 78 
13 Banff & Buchan 129 128 82 80 
15 Aberdeen 135 133 86 83 
18 Dundee 130 130 84 81 
19 Perth & Kinross 134 130 83 80 
20 Kirkcaldy 131 126 82 77 
22 Dunfermline 133 132 85 83 
26 East Lothian 138 136 83 81 
29 Roxburgh 137 137 84 84 
32 Stirling 131 127 81 77 
33 Falkirk 135 132 87 82 
35 Dumbarton 135 133 85 82 
36 Renfrew 136 129 88 83 
38 South Glasgow 136 132 87 83 
42 Eastwood 134 131 84 81 
44 Monklands 134 131 86 83 
47 Hamilton 136 133 87 82 

49 Cunninghame 135 131 85 82 
51 Kyle & Carrick 131 129 83 80 
55 Nithsdale 130 129 82 79 
24 Edinburgh 133 129 83 80 
83 North Glasgow 137 134 87 83 
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TABLE 7.3 BLOOD CHOLESTEROL MEANS IN THE STUDY DISTRICTS 

Serum Total Cholesterol - The Scottish Heart Health Study 

District Mean Levels mmol/I 

District Men Women 

6 Inverness 6.2 6.4 
13 Banff & Buchan 6.3 6.4 
15 Aberdeen 6.4 6.5 
18 Dundee 6.4 6.6 
19 Perth & Kinross 6.3 6.4 
20 Kirkcaldy 6.2 6.5 
22 Dunfermline 6.2 6.4 
26 East Lothian 6.3 6.8 
29 Roxburgh 6.5 7.0 

32 Stirling 6.4 6.6 
33 Falkirk 6.4 6.6 

35 Dumbarton 6.5 6.6 
36 Renfrew 6.5 6.8 
38 South Glasgow 6.3 6.3 
42 Eastwood 6.4 6.6 
44 Monklands 6.4 6.7 
47 Hamilton 6.3 6.6 
49 Cunninghame 6.1 6.4 
51 Kyle & Carrick 6.5 6.7 
55 Nithsdale 6.5 G. 6 
24 Edinburgh 6.4 6.7 
83 North Glasgow 6.3 6.5 
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TABLE 7.4 PERCENTAGE OVERWEIGHT IN THE STUDY DISTRICTS 

(BASED ON RCP GUIDELINES - REFERENCE 55) 

Body Mass Index - The Scottish Heart Health Study 

District Values 

Percentage Overweight 

District Men Women 

6 Inverness 56 59 
13 Banff & Buchan 66 65 
15 Aberdeen 62 57 
18 Dundee 64 68 
19 Perth & Kinross 64 61 
20 Kirkcaldy 63 57 
22 Dunfermline 66 63 
26 East Lothian 61 59 
29 Roxburgh 61 63 
32 Stirling 62 60 
33 Falkirk 64 61 
35 Dumbarton 59 61 
36 Renfrew 57 66 
38 South Glasgow 50 66 
42 Eastwood 58 57 
44 Monklands 65 67 
47 Hamilton 63 61 
49 Cunninghame 59 63 
51 Kyle & Carrick 58 61 
55 Nithsdale 63 67 
24 Edinburgh 59 54 
83 North Glasgow 55 67 
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TABLE 7.5 PERCENTAGE VIGOROUSLY ACTIVE AT WORK IN THE 
STUDY DISTRICTS 

Physical Activity - Scottish Heart Health Study 

District Percentage Vigorous at Work 

District M F 

6 Inverness 19 13 
13 Banff & Buchan 20 9 
15 Aberdeen 14 9 
18 Dundee 19 10 
19 Perth & Kinross 18 8 
20 Kirkcaldy 24 12 
22 Dunfermline 20 20 
26 East Lothian 24 16 
29 Roxburgh 17 12 
32 Stirling 23 14 
33 Falkirk 21 13 
35 Dumbarton 14 14 
36 Renfrew 18 15 
38 South Glasgow 16 19 
42 Eastwood 7 9 
44 Monklands 26 23 
47 Hamilton 20 18 
49 Cunninghame 14 19 
51 Kyle & Carrick 15 14 
55 Nithsdale 24 14 
24 Edinburgh 14 11 
83 North Glasgow 21 22 
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TABLE 7.6 PERCENTAGE VIGOROUSLY ACTIVE AT LEISURE IN THE 
STUDY DISTRICTS 

Physical Activity - Scottish Heart Health Study 

District Percentage Vigorous at Leisure 

District M F 

6 Inverness 17 8 
13 Banff & Buchan 12 9 
15 Aberdeen 11 11 
18 Dundee 15 9 
19 Perth & Kinross 13 4 
20 Kirkcaldy 13 10 
22 Dunfermline 18 12 
26 East Lothian 9 12 
29 Roxburgh 14 9 
32 Stirling 21 11 
33 Falkirk 15 12 
35 Dumbarton 12 10 
36 Renfrew 11 8 
38 South Glasgow 12 18 
42 Eastwood 11 8 
44 Monklands 15 16 
47 Hamilton 15 11 
49 Cunninghame 11 13 
51 Kyle & Carrick 17 8 
55 Nithsdale 19 7 
24 Edinburgh 13 8 
83 North Glasgow 15 15 
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TABLE 7.7 MEAN FIBRINOGEN LEVELS ACROSS THE STUDY DISTRICTS 

DISTRICT MEAN FIBRINOGEN LEVEL (g/1) 

MEN WOMEN 

INVERNESS 2.07 2.06 

BANFF & BUCHAN 2.36 2.44 

ABERDEEN 2.18 2.16 

DUNDEE 2.32 2.40 

PERTH & KINROSS 2.22 2,34 

KIRKCALDY 2.67 2.34 

DUNFERMLINE 2.45 2.49 

EAST LOTHIAN 2.29 2.43 
ROXBURGH 2.46 2.50 

STIRLING 2.20 2.28 

FALKIRK 2,39 2.36 

DUMBARTON 2.01 2.29 

RENFREW 2.35 2.33 

SOUTH GLASGOW 2.20 2.28 

EASTW00D 2.26 2.28 

MONKLANDS 2.34 2.37 

HAMILTON 2.38 2.63 

CUNNINGHAME 2.27 2.36 

KYLE & CARRICK 2.46 2.38 

NITHSDALE 2,55 2.73 

EDINBURGH 2.38 2.45 

NORTH GLASGOW 2.34 2.42 



131 

TABLE 7.8 ALCOHOL CONSUMPTION IN THE STUDY DISTRICTS 

Alcohol Consumption - Scottish Heart Health Study 

District Median Consumption Units Per Week 

District Men Women 

6 Inverness 10 2 
13 Banff & Buchan 6 1 
15 Aberdeen 12 2 
18 Dundee 14 3 
19 Perth & Kinross 8 3 
20 Kirkcaldy 10 2 
22 Dunfermline 10 3 
26 East Lothian 13 3 
29 Roxburgh 12 2 
32 Stirling 9 3 
33 Falkirk 8 1 
35 Dumbarton 10 3 
36 Renfrew 14 3 
38 South Glasgow 14 2 
42 Eastwood 9 3 
44 Monklands 13 2 
47 Hamilton 16 2 
49 Cunninghame 10 2 
51 Kyle & Carrick 10 2 
55 Nithsdale 11 2 
24 Edinburgh 14 4 
83 North Glasgow 17 2 
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TABLE 7.9 GREEN VEGETABLE CONSUMPTION IN THE STUDY DISTRICTS 

Green Vegetables - The Scottish Heart Health Study 

District Percentage NOT Eating Green Vegetables 

District M F 

6 Inverness 13 6 
13 Banff & Buchan 14 10 
15 Aberdeen 13 7 
18 Dundee 12 10 
19 Perth & Kinross 9 5 
20 Kirkcaldy 15 8 
22 Dunfermline 10 7 
26 East Lothian 8 6 
29 Roxburgh 7 4 
32 Stirling 8 7 
33 Falkirk 12 8 
35 Dumbarton 10 5 
3G Renfrew 7 6 
38 South Glasgow 20 11 
42 Eastwood 8 4 
44 Monklands 15 6 
47 Hamilton 16 9 
49 Cunninghame 10 4 
51 Kyle & Carrick 9 2 
55 Nithsdale 10 6 
24 Edinburgh 6 5 
83 North Glasgow 20 12 
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TABLE 7.10 FRUIT CONSUMPTION IN THE STUDY DISTRICTS 

Fruit - The Scottish Heart Health Study 

District Percentage NOT Eating Fruit 

District M F 

6 Inverness 20 5 
13 Banff & Buchan 20 10 
15 Aberdeen 17 8 
18 Dundee 21 13 
19 Perth & Kinross 18 10 
20 Kirkcaldy 24 11 
22 Dunfermline 14 8 
26 East Lothian 19 14 
29 Roxburgh 15 11 
32 Stirling 16 9 
33 Falkirk 24 9 
35 Dumbarton 13 9 
36 Renfrew 26 13 
38 South Glasgow 27 16 
42 Eastwood 15 7 
44 Monklands 22 16 
47 Hamilton 24 11 
49 Cunninghame 20 11 
51 Kyle & Carrick 18 9 
55 Nithsdale 20 8 
24 Edinburgh 20 7 
83 North Glasgow 30 16 



134 

TABLE 7.11 USE OF SPREADS IN THE STUDY DISTRICTS - MEN 

Spreads - The Scottish Heart Health Study 

District Use of Spreads - Men 

Percentage using 

District Butter Margarine PUFA Low Fat Spread 

6 Inverness 49 26 22 9 

13 Banff & Buchan 33 48 11 11 

15 Aberdeen 32 37 18 14 

18 Dundee 45 43 13 10 

19 Perth & Kinross 47 29 18 12 

20 Kirkcaldy 48 32 15 8 

22 Dunfermline 46 30 21 13 

26 East Lothian 48 30 15 12 

29 Roxburgh 46 20 25 14 

32 Stirling 54 23 18 12 

33 Falkirk 59 25 13 9 

35 Dumbarton 45 21 24 13 

36 Renfrew 54 28 19 5 

38 South Glasgow 47 32 17 7 

42 Eastwood 52 14 24 11 

44 Monklands 60 31 8 6 

47 Hamilton 46 31 19 10 

49 Cunninghame 55 24 20 5 

51 Kyle & Carrick 48 17 21 11 

55 Nithsdale 49 24 16 14 

24 Edinburgh 50 23 23 10 

83 North Glasgow 49 33 16 8 
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TABLE 7.12 USE OF SPREADS IN THE STUDY DISTRICTS - WOMEN 

Spreads - The Scottish Heart Health Study 

District Use of Spreads - Women 

Percentage using 
District Butter Margarine PUFA Low Fat Spread 

6 Inverness 49 24 16 13 

13 Banff & Buchan 38 43 16 13 

15 Aberdeen 41 31 17 16 

18 Dundee 48 38 16 8 

19 Perth & Kinross 45 30 19 15 
20 Kirkcaldy 51 21 16 17 
22 Dunfermline 54 20 16 13 
26 East Lothian 44 20 21 17 
29 Roxburgh 43 19 23 18 
32 Stirling 53 17 23 14 
33 Falkirk 54 21 13 17 
35 Dumbarton 43 25 23 16 
36 Renfrew 54 24 20 7 
38 South Glasgow 53 26 16 7 
42 Eastwood 55 10 25 20 
44 Monklands 61 20 10 10 
47 Hamilton 48 21 25 13 
49 Cunninghame 55 20 14 18 
51 Kyle & Carrick 48 17 23 17 
55 Nithsdale 49 21 21 11 

24 Edinburgh 48 20 24 14 

83 North Glasgow 50 33 15 11 
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TABLE 7.13 USE OF SEMI-SKIMMED MILK IN THE STUDY DISTRICTS 

Milk - The Scottish Heart Health Study 

District Use of Semi-Skimmed Milk 

District M F 

6 Inverness 19 17 
13 Banff & Buchan 12 18 
15 Aberdeen 28 34 
18 Dundee 26 26 
19 Perth & Kinross 29 29 
20 Kirkcaldy 19 36 
22 Dunfermline 22 28 
26 East Lothian 28 36 
29 Roxburth 18 30 
32 Stirling 30 36 
33 Falkirk 23 27 
35 Dumbarton 44 48 
36 Renfrew 38 51 
38 South Glasgow 42 54 
42 Eastwood 49 60 
44 Monklands 30 34 
47 Hamilton 31 33 
49 Cunninghame 29 33 
51 Kyle & Carrick 36 49 
55 Nithsdale 20 33 
24 Edinburgh 35 44 
83 North Glasgow 48 55 
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TABLE 7.14 MEAN ENERGY INTAKE IN THE STUDY DISTRICTS 

Nutrition - The Scottish Heart Health Study 

Total Energy Intake KCai Per Day 

District Men Women 

6 Inverness 2313 1814 
13 Banff & Buchan 2458 1801 
15 Aberdeen 2223 1691 
18 Dundee 2374 1805 
19 Perth & Kinross 2252 1820 
20 Kirkcaldy 2349 1757 
22 Dunfermline 2398 1781 
26 East Lothian 2423 1720 
29 Roxburgh 2528 1816 
32 Stirling 2412 1751 
33 Falkirk 2401 1762 
35 Dumbarton 2298 1750 
36 Renfrew 2391 1741 
38 South Glasgow 2435 1787 
42 Eastwood 2130 1648 
44 Monklands 2499 1816 
47 Hamilton 2343 1789 
49 Cunninghame 2360 1839 
51 Kyle & Carrick 2374 1761 
55 Nithsdale 2447 1820 
24 Edinburgh 2328 1693 
83 North Glasgow 2365 1766 
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TABLE 7.15 FAT INTAKE IN THE STUDY DISTRICTS - MEN 

Nutrition - The Scottish Heart Health Study 

Fat Intake (gm) per day - Men 

District Total Saturated Polyunsaturated 

6 Inverness 89 40 12 
13 Banff & Buchan 96 42 12 
15 Aberdeen 83 36 11 
18 Dundee 93 40 12 
19 Perth & Kinross 88 39 11 
20 Kirkcaldy 90 40 11 
22 Dunfermline 93 41 12 
26 East Lothian 93 42 12 
29 Roxburgh 98 43 13 
32 Stirling 94 42 12 
33 Falkirk 96 43 11 
35 Dumbarton 88 38 12 
36 Renfrew 91 40 11 
38 South Glasgow 92 40 12 
42 Eastwood 82 36 11 
44 Monklands 98 44 11 
47 Hamilton 90 39 12 
49 Cunninghame 92 41 11 
51 Kyle & Carrick 89 39 12 
55 Nithsdale 95 43 12 
24 Edinburgh 86 38 11 

83 North Glasgow 89 39 11 



139 

TABLE 7.16 FAT INTAKE IN THE STUDY DISTRICTS - WOMEN 

Nutrition - The Scottish Heart Health Study 

Fat Intake (gm) per day - Women 

District Total Saturated Polyunsaturated 

6 Inverness 81 37 10 

13 Banff& Buchan 81 36 10 
15 Aberdeen 72 32 9 
18 Dundee 81 36 10 
19 Perth & Kinross 81 36 10 
20 Kirkcaldy 77 35 9 
22 Dunfermline 78 36 9 
26 East Lothian 75 34 9 
29 Roxburgh 79 35 10 
32 Stirling 78 36 9 
33 Falkirk 79 36 8 
35 Dumbarton 76 34 10 
36 Renfrew 77 35 9 
38 South Glasgow 78 36 9 
42 Eastwood 69 32 9 
44 Monklands 84 40 9 
47 Hamilton 80 36 10 
49 Cunninghame 81 37 9 
51 Kyle & Carrick 76 34 10 
55 Nithsdale 81 37 10 

24 Edinburgh 73 33 9 
83 North Glasgow 78 34 9 
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TABLE 7.17 OTHER NUTRIENT INTAKE IN THE STUDY DISTRICTS - MEN 

PROTEIN CARBO- VEGETABLE VITAMIN 
(g) HYDRATE FIBRE (g) C (mg) 

(g) 

INVERNESS 87 271 11.9 53.4 

BANFF & BUCHAN 94 298 12.9 56.8 

ABERDEEN 87 260 11.6 55.6 

DUNDEE 87 273 11.7 50.7 

PERTH & KINROSS 86 268 12.1 56.2 

KIRKCALDY 87 279 11.3 49.0 

DUNFERMLINE 89 285 12.5 55.0 

EAST LOTHIAN 89 284 11.6 52.0 

ROXBURGH 92 303 12.4 53.2 

STIRLING 89 281 12.1 55.6 

FALKIRK 87 281 11.8 50.6 

DUMBARTON 87 272 11.7 53.4 

RENFREW 87 278 11.9 53.1 

SOUTH GLASGOW 90 285 11.3 48.0 

EASTWOOD 83 250 11.9 57.2 

MONKLANDS 91 289 11.1 47.6 

HAMILTON 88 275 10.5 47.6 

CUNNINGHAME 87 276 11.9 52.8 

KYLE & CARRICK 90 283 12.1 55.2 

NITHSDALE 88 285 11.7 54.4 

EDINBURGH 86 272 11.9 56.7 

NORTH GLASGOW 85 279 10.5 47.3 
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TABLE 7.18 OTHER NUTRIENT INTAKE IN THE STUDY DISTRICTS - WOMEN 

PROTEIN CARBO- VEGETABLE VITAMIN 
(g) HYDRATE FIBRE (g) C (mg) 

(g) 

INVERNESS 75 199 10.8 53.3 

BANFF & BUCHAN 77 198 11.0 52.0 

ABERDEEN 75 186 10.6 52.0 

DUNDEE 76 195 9.9 49.8 

PERTH & KINROSS 78 198 10.9 57.1 

KIRKCALDY 74 194 10.1 52.0 

DUNFERMLINE 75 196 10.9 55.8 

EAST LOTHIAN 73 186 10.6 51.5 

ROXBURGH 76 204 11.4 52.4 

STIRLING 74 188 10.7 54.2 

FALKIRK 73 193 10.5 50.1 

DUMBARTON 75 192 11.0 51.4 

RENFREW 73 189 10.0 47.8 

SOUTH GLASGOW 76 196 9.7 47.1 

EASTWOOD 73 185 11.1 54.1 

MONKLANDS 76 190 10.1. 45.4 

HAMILTON 75 196 10.3 49.7 

CUNNINGHAME 77 204 10.8 51.2 

KYLE & CARRICK 75 196 11.0 52.6 

NITHSDALE 75 198 10.9 51.5 

EDINBURGH 73 186 11.1 57.5 

NORTH GLASGOW 73 193 9.3 46.8 
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FIGURE 7.1 PERCENTAGE OF CIGARETTE SMOKERS IN THE STUDY DISTRICTS 

Cigarette Smoking - Scottish Heart Health Study 

District prevalences of current cigarette smokers 
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FIGURE 7.2 BLOOD PRESSURE MEANS IN THE STUDY DISTRICTS 

Blood Pressure - Scottish Heart Health Study 
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FIGURE 7.3 BLOOD CHOLESTEROL MEANS IN THE STUDY DISTRICTS 

Serum Total Cholesterol - Scottish Heart Health Study 
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FIGURE 7.4 PERCENTAGE OVERWEIGHT IN THE STUDY DISTRICTS 

(BASED ON RCP GUIDELINES - REFERENCE 55) 

Body Mass Index - Scottish Heart Health Study 
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FIGURE 7.5 PERCENTAGE VIGOROUSLY ACTIVE AT WORK AND LEISURE 
IN THE STUDY DISTRICTS 

Physical Activity - Scottish Heart Health Study 
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FIGURE 7.6 ALCOHOL CONSUMPTION IN THE STUDY DISTRICTS 

Alcohol Consumption - Scottish Heart Health Study 
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FIGURE 7.7 FRUIT AND GREEN VEGETABLE CONSUMPTION IN THE 
STUDY DISTRICTS 

Nutrition - Scottish Heart Health Study 
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FIGURE 7.8 USE OF SEMI-SKIMMED MILK IN THE STUDY DISTRICTS 

Nutrition - Scottish Heart Health Study 

District use of semi-skimmed milk 
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CHAPTER 8 RESULTS - RISK FACTOR EXPLANATION OF GEOGRAPHICAL 

VARIATION IN CORONARY HEART DISEASE 

8.1 INTRODUCTION 

The second objective of the Scottish Heart Health Study was 

to determine to what extent the geographical variation could 

be explained by the variation in risk factors. The 

geographical variation in Coronary Heart Disease mortality has 

been estimated by combining the mortality for the years 1979- 

1983 for the International Classification of Disease Rubrics 

ICD 410-414 and calculating the district standardised 

mortality ratios (SMR) for the each group 35-64 years using 

the Scottish age specific mortality rates as the standard. 

The coronary heart disease mortality rates for men and women 

for the 22 study districts is given in Table 3.3, the maps of 

the male and female coronary heart disease standardised 

mortality ratios for all 56 local government districts in 

Scotland are displayed in Figures 2.5 and 2.6. 

In this study a very large number of potential risk factors 

has been meas'tred however only a small. number of groups of 

risk factors have been selected for examination since if a 

very large number are compared with mortality across the 

districts many by chance alone may show a relationship. 

Those selected are factors which have been consistently 

predictive of coronary heart disease. The risk factors 
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selected are blood pressure, serum cholesterol, smoking, body 

mass index, physical activity, fibrinogen, alcohol, 

personality type and diet. 

Whether or not there is a geographical variation in the 

selected risk factors of sufficient magnitude to influence 

the geographical variation in coronary heart disease 

mortality has been examined in the previous section. The 

various measures of the selected risk factor groups have been 

compared by rank correlation with coronary mortality across 

the 22 study districts. Correlations coefficients greater 

than 0.49 are significant at the p<0.01 level, this 

level of significance is selected because of the number 

of variables examined. 

8.2 SOCIOECONOMIC FACTORS AND CORONARY MORTALITY 

The relationship between socio-economic variables estimated 

on study participants is compared to coronary mortality 

across the 22 study districts since initial work (19) 

demonstrated a relationship between these variables over the 

56 Scottish Local Government Districts (Table 8.1). There 

are significant correlations between coronary mortality and 

social class. housing and education in men and women; and 

with employment status in men. The direction of the 

correlation is the same in women as it is in men for each 
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variable. The strongest correlation with mortality in men is 

with unemployment (r=0.76) and in women is with percentage in 

social class HIM (r=0.82). All these socio-economic factors 

are closely inter-correlated. 

8.3 MAJOR CORONARY RISK FACTORS AND CORONARY MORTALITY 

There are a number of measures of cigarette smoking which can 

be derived from the data collated in the study. these include 

self-reported information as well as biochemical markers of 

cigarette smoking. The relationship between these smoking 

measures and mortality is presented in Table 8.2. Most 

smoking measures are highly correlated with coronary 

mortality and the smoking measure with the highest 

coefficient is percentage current cigarette smokers. 

The district mean systolic and diastolic pressure for men and 

women have been related to coronary mortality as well as the 

percentage with diastolic pressures greater than 90mmlig and 

100mmUg (Table 8.3). None of the measures were significantly 

related to coronary SMR a1% level. 

The correlation between serum lipids and coronary SMRs across 

the 22 districts is given in Table 8.4. None of the serum 

lipid measures in men correlate significantly with coronary 

mortality with the highest correlation being with district 
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mean triglyceride level (r=0.47). In women both mean 

triglyceride level and mean HDL-cholesterol level are 

correlated with mortality, the HDL-cholesterol relationship 

being negative. 

8.4 OTHER RISK FACTORS AND CORONARY MORTALITY 

The rank correlation between body mass index and coronary 

mortality was -0.03 in men and 0.62 in women. The 

relationship between the percentage overweight and the 

percentage obese and mortality were of similar magnitude. 

There was no significant correlation between fibrinogen 

levels and district mortality. However the mean 6ortner 

score in men was signficiantly correlated with coronary 

mortality (r=0.65) but the correlation in women did not 

achieve significance (r=-0.35). There was no significant 

correlation between 24-hour urinary sodium excretion but the 

potassium excretion was signficantly related to mortality in 

men (r=-0.56) and in women (r=-0.71). 

The correlations between coronary mortality and measures of 

physical activity were inconsistent (Table 8.5). None of the 

correlations with measures of physical activity in men 

achieved significance whereas three measures in women were 

correlated. However the relationship was positive with 

vigorous activity and negative with the general levels of 
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activities. 

8.5 DIETARY FACTORS AND CORONARY MORTALITY 

The relationship between measures of alcohol consumption and 

coronary mortality is presented in Table 8.6. The only 

measure showing a significant correlation with coronary 

mortality is heavy alcohol consumption in men. All the 

measures were positively correlated with coronary mortality 

in men but the relationship in women was inconsistent. 

There was no correlation between coronary mortality and mean 

serum glucose levels however serum and urinary creatinine was 

significantly correlated with coronary mortality in men (r=- 

0.50 and r=-0.64) but not in women. The correlation 

coefficient between coronary mortality and mean serum uric 

acid in men was -0.43 and in women was -0.07. 

In the study, data on usual diet was collected as dietary 

items (Table 8.7) and nutrient intake estimated using the MRC 

Cardiff Unit's food frequency method (Table 8.8) and these 

have been compared with coronary mortality across the 22 

study districts. The percentage using low fat spreads was 

negatively correlated and percentage eating no fruit was 

positively correlated with coronary mortality in men. There 

was a similar association with coronary mortality in women 

with percentage using butter also being positively 
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correlated. The only signficant correlations between dietary 

nutrients and coronary mortality were with vitamin C in men 

and women and vegetable fibre in women. 

Creatinine and uric acid. district means have also been 

analysed with coronary SMRs (Table 8.9). A significant 

negative rank correlation is seen between mean urinary 

creatinine concentration, mean serum creatinine concentration 

and mean creatinine clearance in men while no effect since 

seen in women other than a weak relationship between female 

coronary SMR and female urinary creatinine concentration. A 

negative relationship is seen between district serum uric 
w. 444 

acid levels and coronary SMR swhile no effect is seen in 

women. 

8.6 FACTORS SIGNIFICANTLY CORRELATED TO CORONARY MORTALITY 

The measure with the highest correlation with coronary SMRs 

from each group of variables has been selected and is 

presented in Table 8.10 for men and Table 8.11 women. Both 

work and leisure activity in women were selected because 

their association was in opposite directions; and 

triglyceride and HDL-cholesterol were selected from serum 

lipids for the same reason. The highest correlation 

coefficients with the geographical variation in coronary 

heart disease in men were with vitamin C intake and cigarette 

smoking (Figure 8.1-2) and in women were with cigarette 
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smoking, vigorous work activity and vitamin C intake (Figure 

8.3-5). The correlations of these with the socio-ecomonic 

variables are presented in these tables also because of their 

important relationship to coronary SMRs in the study 

districts. It can be seen that there is a close relationship 

between the risk factors and the socio-economic factors. 

There are a number of risk factors which are inter-correlated 

and closely correlated with socioeconomic factors which 

follow the geographical pattern of coronary heart disease 

mortality in Scotland. Multiple regression analysis was 

unhelpful because of the high degree of inter-correlation 

between the identified factors which were correlated with 

district coronary mortality. The relatively small number of 

districts (22) also restricted the potential of such an 

approach. 
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TABLE 8.1 SOCIOECONOMIC FACTORS AND CORONARY MORTALITY 
IN THE 22 STUDY DISTRICTS 

Socio-economic Variables 

a. Social Class IIIM 

I& II 

IIIN 

IV&V 

b. Housing Owner Occupier 

Council 

Rented (Private) 

c. Employment Full-time 

Unemployed 

d. Education Diploma 

Secondary School 

University 

Rank Correlation Coefficient 

Men Women 

0.59 0.82 

-0.60 -0.59 

-0.41 -0.64 

0.36 0.23 

-0.60 -0.52 

0.59 0.52 

-0.10 -0.36 

-0.66 -0.15 

0.76 0.24 

-0.40 -0.53 

0.50 0.58 

-0.39 -0.48 
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TABLE 8.2 CIGARETTE SMOKING AND CORONARY MORTALITY 
IN THE 22 STUDY DISTRICTS 

Rank Correlation Coefficient 

% current smokers 

% heavy smokers (> 20/day) 

% never smoked 

% ex-smoker 

Mean thiocyanate 

Thiocyanate > 80umol/1 

Mean expiratory carbon monoxide 

Expiratory carbon monoxide > 7ppm 

Men 

0.66 

0.57 

-0.65 

-0.29 

0.48 

0.54 

0.28 

0.44 

Women 

0.83 

0.76 

-0.66 

-0.52 

0.60 

0.67 

0.33 

0.63 
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TABLE 8.3 BLOOD PRESSURE AND CORONARY MORTALITY 
IN THE 22 STUDY DISTRICTS 

Rank Correlation Coefficients 

Men Women 

Mean Diastolic Pressure 0.40 0.23 

Mean Systolic Pressure 0.2 0.01 

% Diastolic Pressure > 90mmHg 0.39 0.30 

% Diastolic Pressure > 100mmHg 0.22 0.30 
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TABLE 8.4 BLOOD LIPIDS AND CORONARY MORTALITY IN THE 22 
STUDY DISTRICTS 

Rank Correlation Coefficients 

Men Women 

Mean Total Cholesterol -0.13 -0.21 

% Cholesterol > 6.5mmo1/1 -0.25 -0.12 

Cholesterol > 8.0mmol/1 -0.17 -0.28 

Mean HDL-Cholesterol -0.17 -0.61 

Mean Triglyceride 0.47 0.60 
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TABLE 8.5 PHYSICAL ACTIVITY AND CORONARY MORTALITY 
IN THE 22 STUDY DISTRICTS 

Rank Correlation Coefficients 

Men Women 

Work Activity 

% Generally active 0.09 -0.41 

X Regularly vigorous 0.36 0.78 

Leisure Acitivity 

% Generally active -0.35 -0.64 

% Regularly vigorous 0.15 0.54 
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TABLE 8.6 ALCOHOL CONSUMPTION AND CORONARY MORTALITY 
IN THE 22 STUDY DISTRICTS 

Rank Correlation Coefficient 

Men Women 

Median weekly alcohol intake 0.45 -0.27 

Heavy alcohol intake 0.52 -0.36 
(men > 42 units/week, 
women > 21 units/week) 

Mean gamma glutamyl transferase 0.30 0.49 
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TABLE 8.7 DIETARY FACTORS AND CORONARY MORTALITY 
IN THE 22 STUDY DISTRICTS 

Rank Correlation Coefficients 

Men Women 

No dietary fish 0.25 0.27 

% using semi-skimmed milk 0.15 0.02 

% using butter 0.25 0.57 

% using low fat spread -0.58 -0.47 

% using polyunsaturated margarines -0.17 -0.50 

% no fruit 0.59 0.54 

% no green vegetables 0.49 0.43 
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TABLE 8.8 DAILY NUTRIENT INTAKE AND CORONARY MORTALITY 
IN THE 22 STUDY DISTRICTS 

Rank Correlation Coefficients 

Men Women 

Protein 0.02 0.07 

Carbohydrate 0.14 0.21 

Starch 0.23 0.27 

Cereal Fibre -0.36 -0.41 

Vegetable Fibre -0.47 -0.63 

Total Fat 0.13 0.38 

Saturated Fat 0.11 0.44 

Polyunsaturated Fat -0.01 -0.17 

Vitamin C -0.73 -0.63 

Total Energy 0.12 0.33 
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TABLE 8.9 CREATININE, URIC ACID AND CORONARY MORTALITY 
IN THE 22 STUDY DISTRICTS 

Rank Correlation Coefficients 

Men Women 

Mean Urinary Creatinine -0.64 -0.27 

Mean Serum Creatinine -0.50 -0.04 

Mean Creatinine Clearance -0.52 -0.11 

Mean Serum Uric Acid -0.43 -0.07 
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TABLE 8.10 RISK FACTORS, SOCIOECONOMIC FACTORS. AND CORONARY 
MORTALITY IN THE STUDY DISTRICTS - MEN 

Rank Correlation Coefficient 

CHD % Social % Council %% Seconda 
Risk Factor SMR Class IIIM Housing Unemployment School 

% Current Smoker 0.66 0.76 0.79 0.78 0.64 

Mean Diastolic 
Pressure 0.40 0.61 0.59 0.51 0.29 

Mean Triglyceride 0.47 0.47 0.49 0.49 0.59 

% Vigorous at Work 0.36 0.43 0.47 0.28 0.55 

% Heavy Alcohol 
Intake 0.52 0.44 0.49 0.49 0.32 

% Using Low Fat 
Spread -0.58 -0.51 -0.50 -0.75 -0.33 

% No Fruit 0.59 0.57 0.64 0.74 0.59 

Vegetable Fibre 
Intake -0.47 -0.34 -0.71 -0.46 -0.29 

Vitamin C Intake -0.73 -0.73 -0.85 -0.77 -0.60 

Urinary Creatinine -0.64 -0.28 -0.56 -0.51 -0.30 

Serum Uric Acid -0.43 -0.29 -0.26 -0.39 -0.35 
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TABLE 8.11 RISK FACTORS, SOCIOECONOMIC FACTORS, AND CORONARY 
MORTALITY IN THE STUDY DISTRICTS - WOMEN 

Rank Correlation Coefficient 

CHD % Social % Council % % Seconda 
Risk Factor SMR Class IIIM Housing Unemployment School 

% Current Smoker 0.83 0.81 0.76 0.16 0.82 

% Diastolic 
> l04mmHg 0.30 0.40 0,. 61 0.30 0.35 

Mean HDL- 
Cholesterol -0.61 -0.66 -0.39 0.03 -0.66 

Mean Triglyceride 0.60 0.65 0.53 0.04 0,54 

% Vigorous at Work 0.78 0.61 0.60 0.07 0.41 

% Active at 
Leisure -0.64 -0.40 -0.33 -0.30 -0.29 

Mean GGT 0.49 0.29 0.35 0.09 0.21 

% Using butter 0.57 0.39 0.21 0.03 0.07 

% No fruit 0.54 0.62 0.78 0.26 0.71 

Vegetable Fibre -0.63 -0.60 -0.77 -0.31 -0.49 

Vitamin C -0.63 -0.59 -0.87 -0.30 -0.63 
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FIGURE 8.1 VITAMIN C INTAKE AND CORONARY MORTALITY IN 
MEN IN THE STUDY DISTRICTS 
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FIGURE 8.2 CIGARETTE SMOKING AND CORONARY MORTALITY IN 
MEN IN THE STUDY DISTRICTS 
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FIGURE 8.3 CIGARETTE SMOKING AND CORONARY MORTALITY IN 
WOMEN IN THE STUDY DISTRICTS 

Females -A plot of S. M. R. against percent smoking 
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FIGURE 8.4 VIGOROUS WORK ACTIVITY AND CORONARY MORTALITY 
IN WOMEN IN THE STUDY DISTRICTS 

Females -A plot of S. M. R. against Vigorous Activity 
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FIGURE 8.5 VITAMIN C INTAKE AND CORONARY MORTALITY 
IN WOMEN IN THE STUDY DISTRICTS 

Females -A plot of S. M. R. against Vitamin C 
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CHAPTER 9 DISCUSSION 

9.1 GENERAL DISCUSSION 

The Scottish Heart Health Study represents the definitive S'CC-P 131 

study of coronary heart disease and coronary risk factors in 

Scotland. The study was designed and set up to address the 

major issues in coronary heart disease in Scotland following 

their identification by a Working Group of the Chief 

Scientist Organisation of the Scottish Home and Health 

Department (8). The Chief Scientist Organisation set up a 

Cardiovascular Epidemiology Unit in Dundee and the study was 

part of the original programme described by the Unit's 

Director in his initial review. This study, along with the 

Scottish MONICA study which is monitoring trends in 

cardiovascular disease and its risk factors over a 10 year 

period from 1984, will provide data on the levels of coronary 

heart disease and its risk factors in Scotland, their 

geographical variation, the trends over time and 

international comparisons using standardised methods from the 

MONICA study (10). 

The Scottish Heart Health Study was conducted between 1984 

and 1986, and 10 359 men and women from 22 study districts 

throughout mainland Scotland took part. The execution of the 

study followed a strict schedule (Figure 3.9 and Table 3.4) 
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with each district sample being examined over two seasons of 

the year. The conduct required careful management. co- 

ordination between three examination teams, two laboratories 

and a central data processing and management centre in 

Dundee. The study also required a large number 
o x(44) 

multidisciplinary staff made up of nurses, statisticians, 

computing, clerical and laboratory staff over a period of 5 

years to develop, conduct and analyse the study. 

The study was planned over a2 year period prior to the 

official start of subject examinations in 1984. During the 

planning stage pilot studies were conducted and staff 

recruited and trained, as well as consultation with a whole 

range of experts. It is considered that the resultant study 

design was robust and adequate to address the three major 

study objectives although these to a certain extent are 

conflicting in nature. 

9.2 RESPONSE RATES 

The response rates in a study are particularly crucial 

where the study sample selected is to be representative of 

the population from which it is drawn. The initial stage of 

selecting districts was a non random process where districts 

were selected to cover urban-rural areas, the range of 

coronary mortality rates and the Scottish mainland Health 

Boards. The selection of general practitioners within each 



175 

study district was carried out by random selection and in 

only one district did the original 10 general practitioners 

selected all agree to participate. Efforts were made to 

minimise the contributions required by practitioners to 

checking lists of selected patients and signing invitation 

letters. The reluctance of general practitioners who were 

about to retire or who were engaged in other projects was 

understandable although this may be a possible source of 

bias. The bias would be if the lists of older practitioners 

differed from the others. The response rates by general 

practitioners, given the understandable reasons, was 

reasonable in that in half of the study districts no more 

than three substitute practitioners were required. 

The exclusion of patients by general practitioners showed a 

considerable variation between practitioners and districts. 

Those districts where large numbers of patients were 

excluded were generally those with less accurate patient 

listings. The main reason for exclusion was because of 

mobility. A further factor in the differing exclusion rates 

was the time and effort which practitioners or their 

colleagues could give to checking of the lists. The lowest 

rate was in Cunninghame district were mistakenly the general 

practitioner patient lists were returned to the Primary Care 

Administrator instead of directly to the Cardiovascular 

Epidemiology Unit as occurred in all the other districts. The 

exclusions of severely handicapped or terminally ill patients 
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avoided the difficulties which occurred when very sick 

patients attended as did happen from time to time. 

A total of 15 507 men and women aged 40 - 59 years were 

invited to complete a Personal Health Record and to attend 

for examination and after two invitations 10 359 attended. 

The second invitation was considered valuable as a further 

929 men and women attended representing 23% of those invited 

and about 10% of the attendance after only one invitation. It 

was judged that a third invitation would not be worthwhile 

based on the projected diminishing return. The third 

invitation would have been justified if all the examinations 

were to be conducted at a single location instead of at 

almost 100 venues throughout Scotland with the expense of 

travelling and setting up clinics to see only one or two 

patients. 

The overall response rate was 67% but it was considered valid 

to exclude from the denominator those whose invitations were 

returned by the Post Office, this had the effect of 

increasing the response rate to 74%. The definitions of 

response rates vary between studies and the precise 

definition must be considered when comparisons are made. 

Studies where the sampling frame is up dated prior to sampling 

will have better response rates than studies which do not up 

date in this way. The relatively large percentage (9.1%) of 

invitations which were returned by the Post office 

demonstrates the degree of inaccuracy in the patient list 
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sampling frame used in the Scottish Heart Health Study. This 

could have been improved by more intensive checking of 

patient lists prior to sampling of patients. The response 

rate of 74% is comparable to that achieved by other British 

studies (7,29) but is not as good as that obtained in some 

European countries (56). Sampling frames in the United 

Kingdom are limited in number and quality and have proven a 

problem for surveys (57). 

The variations in response rates by age, sex, and district 

are not large enough to invalidate the study results (Table 

4.5 and Figure 4.1). The social class bias identified using 

the census data is uniform across districts. There was a time 

gap between the census data collected in 1981 and the 

Scottish Heart Health Study data collected between 1984-86 

which may have influenced social class distributions. The age 

groups in the study (40-59 years) and those in the census 

data sets (25-64 years) are different which may also partly 

explain the differences between the social class distribution 

in the sample and in the district census figures. Neverthe - 

less it does seem likely that there is a small bias by social 

class in the Scottish Heart Health Study data. This may 

affect the overall risk factor levels but is less important 

for comparison of district risk factor levels since the same 

bias is observed across all districts. The bias in the 

overall risk factors is likely to be quite small and to only 

influence factors which show a clear social gradient. 
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9.3 DISTRICT PREVALENCE OF CORONARY DISEASE AND MORTALITY 

The findings of the Scottish Heart Health Study show the 

range of levels of the different measures of coronary disease 

across the Scottish districts. There is a marked difference 

between men and women in measures of myocardial infarction 

but less marked differences in measures of angina. The 

absolute levels of measures of infarction are highest for the 

Rose possible infarction category and lowest for Q/QS 

pattern. Similarly the Rose measures of angina are higher 

than the percentage with a previous history of angina. 

Comparisons between the prevalence rates of coronary heart 

disease in the Scottish Heart Health Study and other studies 

have to be interpreted with care although standardised 

methods have been used. It is essential that the age groups 

are comparable because of the important effect of age on 

prevalence. There are two versions of the Rose chest pain 

questionnaire: a self-administered one which may yield rates 

higher than the the administered version. Care is required 

when comparing ECG findings that the grouping of Minnesota 

codes is identical. The original paper on the Rose self- 

administered questionnaire gave angina and possible 

infarction rates for men of 7.6% and 6.7% which are similar 

to the findings in our study although the age range was 40-64 

years. The Whitehall study (58) showed 0.7% to have Q/QS 
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pattern and 6.3% to have ischaemic ECGs, both these are lower 

than the Scottish Heart Health Study but the Whitehall study 

omitted chest leads which has been shown to lose information 

(59). 

ýIti The Pooling Project study (60) men aged 40-59 years at entry 

showed 3% with major abnormalities and 9% with minor 

abnormalities on ECG, both lower than our findings. The 

Copenhagen City Heart Study (61) reported major and minor ECG 

abnormality levels higher than ours and in a comparative 

review reported many countries with higher levels of minor 

abnormalities than Scotland and a few, including Finland, 

with higher levels of major ECG abnormalities. The WHO Heart 

Disease Prevention Project (62) used the self-administered 

Rose questionnaire and found that all five countries had 

lower levels of Rose angina than Scotland and all but Poland 

had lower levels of possible infarction, the findings for 

Q/QS and ischaemia patterns were lower in all countries than 

Scotland. However, six-lead electrocardiograms were used in 

the WHO project and the participants were employed men. The 

prevalence findings of the British Regional Heart Study (63) 

are similar to those of our study although the methodology is 

slightly different. More recently the Caerphilly and 

Speedwell surveys (64) have shown Rose angina and ischaemic 

ECG levels similar to those reported here but a much higher 

level of Q/QS (Minnesota 1.1-2) at 3.5-3.9%. Few studies 

apart form the Copenhagen study report findings for women. 

The Scottish Heart Health Study findings are very similar to 
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the Mid-Span findings (65) for ECG abnormalities and the Rose 

angina and Q/QS pattern findings are similar to a recent 

Scottish study (66). 

The inter-relationship between the measures of prevalence 

used are valuable in validating each other. The previous 

history of angina, Rose angina and ECG ischaemia are all 

closely inter-related. The Q/QS pattern shows no significant 

correlation with other measures probably because the number 

of individuals is very small, however there is a weak 

relationship with past history of an infarction in both men 

and women. 

Positive correlation between district measures of mortality 

and many of the measures of disease prevalence validates the 

geographical variation in coronary disease within Scotland. 

These correlations are based on twenty-two districts with 

only two to three hundred subjects in each sex group per 

district, which with the low prevalence rates for certain 

presentations will tend to dilute the correlation. In 

general, the Rose chest pain measures of morbidity relate 

best to mortality and the relationship is stronger in women 

than in men. None of the ECG measures of prevalence relate 

to morbidity and only Rose possible infarction in women of 

all the measures of infarction correlates with mortality. 

This may be due to geographical variation in the pattern of 

sudden cardiac death. This lack of correlation may be due to 

geographical differences in the natural history of coronary 
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heart disease in districts with low and high mortality rates. 

9.4 RISK FACTOR LEVELS IN SCOTLAND 

The Scottish Heart Health Study provides comprehensive data 

on the levels of the major risk factors for coronary heart 

disease in both men and women aged 40-59 years in Scotland. 

A number of studies of risk factors for coronary heart 

disease have been conducted in Scotland but these previous 

studies were all based in restricted populations. The 

, -cA 
p 17-3 

Scottish Heart Health Study is a definitive study of coronary 

risk factors in the Scottish population, conducted at a time 

when Scotland had the highest national mortality rates for 

coronary heart disease. 

A major feature of the design and conduct of the study has 

been the attempt to use internationally or nationally 

standardized methods of measurement for those risk factors 

for which such standardization and quality control exist, to 

allow comparison both with existing and future British 

studies and those in other countries. The overlap of the 

Scottish Heart Health Study and the Scottish MONICA Study 

and the incorporation of the World Health Organization 

MONICA protocol into the study means that standardized 

measurements of weight, height, cigarette smoking, blood 

pressure and serum cholesterol can be compared with those 
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from other MONICA centres (67). The study also provides a 

definitive baseline against which preventive interventions 

can be measured in the future, provided that future surveys 

are fully compatible with the Scottish Heart Health Study/ 

MONICA methodology and protocol. Paradoxically, Scotland, of 

all parts of the United Kingdom, now has the most 

comprehensive current data on risk factors, whereas, at the 

time of writing, it is the only part that does not have a 

national coronary heart disease prevention programme, despite 

some local initiatives. However, not all risk factors, even 

among those considered to be of major importance, yet have 

internationally standardized methods of measurement, and some 

are culture and language dependent such as physical activity 

and diet. Where these standards exist they have not always 

been used by others, so opportunities for comparison are 

often limited. 

The prevalence of cigarette smoking in this study shows lower 

levels than previous studies in Scotland particularly in men, 

with a higher proportion never having smoked; the prevalence 

of cigarette smoking in women is only slightly lower but the 

ex-smokers proportion is now higher (5 21 esý -- 
' 

differences reflect the decline in cigarette smoking, 

particularly in men, in the UK (57). Despite this fall the 

prevalence of cigarette smoking in Scotland is higher than 

that in England and in the USA (68). 

The blood pressure levels in the Scottish Heart Health Study 
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are lower than those reported by the British Regional Heart 

Study (7), by the Heart Disease Prevention Project (69) and 

in Finland (56). They are also lower than those reported 

previously in Scotland (27,70) but higher than that reported 

recently from the USA (68). Blood pressure is subject to 

measurement variation. Rigorous training, quality control and 

standardisation of methods was used in the Scottish Heart 

Health Study. A decline in blood pressure levels seems to be 

the likely explanation for the lower levels of both systolic 

and diastolic pressure recorded in the Scottish Heart Health 

Study but the same instruments and measurement protocols were 

not used in previous studies. This is a risk factor which 

can be monitored bey only by repeated standardized studies. 

The total cholesterol levels in men in the Scottish Heart 

Health Study are similar to those found in the Regional Heart 

Study (7) and to those in North Karelia (56). The levels of 

total cholesterol reported recently in another British study 

(71) were lower but this is explained by the use of plasma as 

opposed to serum cholesterol measurements (72). The Scottish 

cholesterol levels however are very much higher than those in 

the USA (68), and those in the European Heart Disease 

Prevention Project, which used an anticoagulated capillary 

tube to collect blood (69). 

The HDL-cholesterol levels reported in Scotland are higher 

than those reported elsewhere (68,69) but the methods of 
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precipitation vary between studies and standardization is 

difficult. Dextran sulphate/ magnesium chloride was used as 

precipitant in the Scottish Heart Health Study. In contrast 

the fibrinogen levels tend to be lower than those reported 

elsewhere (73,74) but again the laboratory methods differ. 

The body mass index values for men and women in the Scottish 

Heart Health Study are similar to the mean for European 

populations recently reported (75). The coronary heart 

disease risk factor levels in the Scottish Heart Health Study 

show that, by comparison with other studies, not all risk 

factors are high. 

The recently reported population risk factor data from the 

MONICA project (67) for the 35-64 year old group, which 

included North Glasgow, confirms the high levels of total 

cholesterol and smoking in Scotland by international 

comparisons, particularly for women. The prevalence of 

cigarette smoking is high but the current trend is in a. 

favourable direction particularly in men. Blood pressures 

also are not relatively high and may also be falling whereas 

blood cholesterol levels are high and at the same level as 

the rest of the UK and Eastern Finland. The current gradual 

decline in coronary disease mortality rates in Scotland, 

particularly in men, may be explained by a decline in 

cigarette smoking and blood pressure levels but the Scottish 

MONICA project will be in a better position to answer this 

question after repeated surveys. Obesity is not a marked 

factor by European standards while other biochemical analyses 
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are difficult to relate to other studies because of 

methodological differences, although they also will be 

repeated in the further MONICA surveys in North Glasgow. 

The classical factors may not completely explain national 

differences, the Scottish situation (76) and other aspects of 

lifestyle such as deficiency of fruit and vegetables may 

possibly play a role. Antioxidant vitamins levels have been 

shown to be related to coronary heart disease mortality 

differences between countries (77), and may be of importance 

in the high mortality rates in Scotland. The high 

cholesterol and smoking levels should be the target of a 

national policy of intervention. while the possible dietary 

deficiencies arising from low fresh fruit and vegetable 

consumption merit further investigation. 

9.5 GEOGRAPHICAL VARIATION IN CORONARY RISK FACTORS 

There is an interesting geographical pattern of risk factors 

for coronary heart disease thoughout Scotland. Some risk 

factors such as cigarette smoking show a marked difference 

across the 22 study districts while others such as blood 

cholesterol are remarkably uniform. The use of 22 districts 

allows the geographical pattern to be established, this would 

have been less clear with a two sample comparison between 

East and West Scotland. 
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The differences between districts in the levels of cigarette 

smoking and markers of tobacco consumption are very marked 

and given the coronary risk associated with cigarette smoking 

this represents a considerable variation in coronary risk 

across the districts as a result of the levels of cigarette 

smoking. The differences in blood pressure levels are not so 

marked as those for cigarette smoking. The district variation 

in blood cholesterol levels is comparatively small as is the 

difference in body mass index or obesity. 

District differences do exist for physical activity both at 

work and at leisure. There is also a marked variation in 

nutrition between the study districts for such items as 

spreads, the use of semi-skimmed milk, the consumption or the 

lack of consumption of green vegetables and fresh fruit, the 

consumption of alcohol and the intake of vitamin C. 

A number of different factors may explain the various 

geographical differences in risk factors. The one main effect 

is clearly socio economic factors which 
is 

associated with 

the variation in coronary risk factors. The urban-rural 

effect can also be noted in the consumption of milk and the 

use of butter. The pattern of consumption of semi-skimmed 

milk is also interesting with higher percentage of 

consumption in the West of Scotland which can be attributed 

to the marketing price of semi-skimmed milk. 
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9.6 EXPLANATION OF GEOGRAPHICAL VARIATION IN CORONARY DISEASE 

A variety of coronary risk factors and some other variables 

have been shown to be or not tob closely related to the 

geographical pattern of coronary heart disease mortality 

throughout Scotland. The pattern of factors varies between 

men and women although the two strongest factors, smoking and 

vitamin C intake are the same in both sexes. Some factors 

such as HDL- Cholesterol and physical activity only show a 

relationship in women and in general the relationships tend 

to be stronger in women than in men. 

The inter-relationship between factors make multiple 

regression analysis unhelpful and a group of factors 

associated with the geographical variation in coronary 

mortality can be identified rather than a simple one or two. 

It is unclear, and perhaps unwise to separate out the 

different effects because of their common inter-reionship 

to socio-economic factors which seems crucial to the 

understanding of the geographical variation in coronary heart 

disease mortality in Scotland. 

The close association between socio-economic factors and the 

geographical pattern of coronary heart disease mortality has 

already been noted in Scotland using census data (19). It is 

perhaps not surprising that risk factors which vary by 

social status also show an association with the geographical 

pattern of mortality from coronary heart disease. 



188 

It is not possible from the data to separate out the relative 

roles of the various risk factors in terms of their 

contribution to the geographical pattern but the main factors 

must be in the group showing the gradient across socio- 

economic status which include cigarette smoking, alcohol 

consumption, physical activity, blood pressure. and the 

consumption of fruit and vegetables. Cigarette smoking is the 

most likely candidate since it shows a high correlation with 

district coronary mortality and is a powerful and consistent 

predictor of coronary heart disease. However the role of 

the other factors should not be ignored especially fruit and 

vegetables, which may have an effect mediated through fibre 

and anti-oxidant vitamins (77). These associations are 

intriguing and merit further investigation. 

The multifactorial explanation of the geographical pattern of 

coronary disease in Scotland fits well with current 

understanding of the epidemiology of coronary heart disease. 

Caution must be exercised in the interpretation of the 

findings from the Scottish Heart Health Study at present 

since the results are based on groups rather than individuals 

and factors which do not show a geographical pattern may be 

important on an individual basis. These will become clear in 

the prospective aspect of the study. This is the most likely 

explanation for the observation that blood total cholesterol 

does not show a relationship with the geographical pattern of 

coronary disease - blood cholesterols are uniformly high 
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across all the study districts. 

The British Regional Heart Study noted that the risk factors 

which best explained the regional differences between the 24 

study towns were those risk factors which were related to 

social class (7). In a follow up analysis in the British 

Regional Heart Study the investigators noted that controlling 

for cigarette smoking, blood pressure, and leisure time 

physical activity narrowed the gap between manual and non 

manual workers in attack rates for ischaemic heart disease 

(78). The same investigators have also concluded, based on 

analysis of migration patterns, that genetic factors are 

unlikely to explain the geographical patterns in coronary 

heart disease (79). In the Scottish Heart Health Study the 

close correlation observed between risk factors and disease 

patterns leaves little for genetic factors to explain unless 

these genetic factors are related to socio-economic groups. 

Variation in coronary heart disease risk factors across 

social groups has also been noted in West Germany (80) and it 

has been suggested that this variation should be used to 

target intervention strategies. However in Britain it has be 

considered that the rates of disease are so high in all 

social groups that such targeting is unnecessary (78). The 

social class differential has been shown to be widening in 

the UK and the United Stated (81). Dietary trends in fat 

intake have not differed between social groups and are 

therefore unlikely to explain the widening gap (82). Trends 
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in cigarette smoking probably fit best with the trends in 

the differential coronary mortality across social class. 

Social differences in coronary disease and its risk factors 

are important in Scotland and require further study. Areas of 

particular interest are knowledge and attitudes to health 

education, uptake of preventive and curative health services, 

economic aspects and the influence of group pressure. These 

all have implication for intervention. 

9.7 CONCLUSIONS 

The Scottish Heart Health Study was conducted in response to 

a report by a Working Group of the Chief Scientist 

Organisation and followed an initial review by the Director 

of the Cardiovascular Epidemiology Unit. The aims of the 

study were to establish the levels of coronary risk factors 

in Scotland, to determine the extent to which these risks 

factors explained the geographical variation in coronary 

heart disease, and their relative contribution to the 

prediction of coronary heart disease in a cohort of men and 

women. 

The Scottish Heart Health Study is a study of lifestyle and 

coronary heart disease risk factors in 10 359 men and women 

aged 40-59 years, in 22 districts of Scotland. The study was 

conducted in 1984-86, when Scotland had the highest national 
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coronary mortality reported by the World Health Organisation. 

The study employed standardised methods emphasing quality 

control based on a World Health Organisation protocol to 

allow comparisons in place and time, and therefore to provide 

a definitive baseline against which interventions can be 

assessed. The cross sectional aspect of the study has been 

analysed and addresses the first two study objectives. The 

third objective will only be achieved when sufficient 

prospective coronary events have occurred. 

Current cigarette smokers constitute 39% of men and 38% of 

women, higher levels than those reported in England but lower 

than previous Scottish reports. Considerable variation in 

smoking was noted across the study districts from 29% to 52% 

in men. Mean blood pressure levels were 134/84 mmHg for men 

and 131/81 mmHg in women, these levels are lower than 

previous studies in Britain and there was a narrow range of 

levels across the districts. Mean levels of blood cholesterol 

were 6.4 mmol/1 in men and 6.6 mmol/l in women - as high as 

other British studies and high by international standards. 

There was little geographical variation in blood cholesterol 

noted. 

High levels of blood cholesterol and cigarette smoking 

provide a classical explanation for the excess coronary 

deaths in Scotland, justifying action, but other factors, 

such as dietary deficiencies, also merit further 

investigation. The geographical variation in coronary 



192 

mortality can best be explained by a group of risk factors 

which all show a social gradient and these include cigarette 

smoking, physical activity, blood pressure, and the 

consumption of alcohol, fruit and green vegetables. 
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APPENDIX A 

SCOTTISH HEART HEALTH STUDY 

EXAMINATION FORM 

1. Housekeeping Number 

2. District 

3. Screening Place 

4. G. P. 

5. Date 

6. Time 
_ _Hr 

Min 

7. Consent a. Examination F-I Yes Q No 

b. Samples Q Yes Q No 

c. Report to GP Q Yes Q No 

d. Follow-up [] Yes [:: ] No 

---- 

8. 

--------------------------------------- 

Height 
___ cm 

------------ --------------------- 

9. Weight 
___ 

Kg 

10. Questionnaire Checked Yes No 

11. Have you ever had your BP measured? 
C] Yes Q No 

12. Blood Pressure Arm Q flight Q Left 

Cuff Size E] Adult Q Large Adult 

Pulse Rate (Beats per 15 seconds) 

Room Temperature °C 

First Reading 

Second Reading 

AP / mmllg 

13. Examiner 

Systolic 
--- mmUg 

Diastolic 

Zero 

Systolic 
-_- mmHg 

Diastolic 
--_ 

Zero 

1 
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11L. Expiratory CO 

Do you smoke? Yes 0N 

If YES, how long is it since you last smoked ? 

Hr__Iiin 

Background Reading ppa 

Subject Reading ppm 

Comments 
_.. _, 

15. ECG Recorded EDYes Q No 

Comments 

16. Examiner 

--------------------------------------------------------------------------- 

17. Have you had jaundice or hepatitis in the last year? Yes 0 No 

18. Have you ever had serum jaundice or hepatitis? ED Yes E] I! o 

If the answer to either of these 2 questions is YES, do NOT 
arrange to take any samples and end the examination here. 

19. Serum Sample ED Yes Q No 

Fibrinogen Sample [I Yes 0 110 

Tourniquet Not Used and 
used 

ID 
released 

Comments 

e 
20. Adipose Sample Yes EJ No 

Sample satisfactory Yes E No 

Coimnen is 

21. Urine sample requested Yes No 

Cmmmnnts 

Used but 
not released 

22. Examiner 
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SCOTTISH HEART HEALTH STUDY 

CARDIOVASCULAR SCREENING 

Examination Report 

Name: 

Date of Birth: 

Address: 

Screening Number: 

General Practitioner: 

Date Of Examination: 

I- 

Height: cm 

Weight: kg 

BP: (Average of two readings) 

Current Smoker: [] Yes [] No 

Expiratory Carbon Monoxide: ppm (Smokers are above 7ppm) 

Serum Cholesterol: mmol/1 

ECG Report: 

Heart Rate: /minute 

Conamen is 

Dr WCS Smith 
Cardiovascular Epidemiology Unit 
Ninewells Hospital & Medical School 
DUNDEE DD1 9SY 
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APPENDIX B margin. 

SCOTTISH HEART HEALTH STUDY 

PERSONAL HEALTH RECORD 

(All the information is confidential) 

Please answer the questions in this record as far as you are able and bring it with you 

when you attend the clinic. If you have any questions or problems about this record 
do not hesitate to ask while attending the clinic. 

Personal History 
Male Female 

1 (a) Please tick the appropriate box 1: 1 o 

12 
(b) Enter your date of birth Day ...... Month ..., Year .... ----- 

(c) How many years have you lived 
in this town or within 10 miles 
of this town? Years ..... , .. -ý 

(d) Where were you born? Town/Place ................... 

.. '..... ... County ............. 

Country ................... 

2 Please tick the box showing your present marital status 

1f Single 

2Q Married 

30 Separated, but not divorced 

40 Divorced 

50 Widowed 

3 (a) What is the highest level of education you have completed 

1i University degree course 

Other professional or technical qualification 
20 or diploma after leaving school. 

3 El Secondary school 

4 ED Primary school 

(b) How many years altogether have you gone to school or studied 
full-time from the age of 5 years? 

Years 
1 



4 (a) Please tick the appropriate box about your employment situation. 

1Q Ina full-time job 5Q Housewife 

2Q In a part-time job 6Q Wholly retired from 
employment 

3Q Unemployed, seeking work 7Q Full-time student 

4Q Unemployed, because sick 
or disabled. 

(b) Please give full and precise details of your and your husband/wife's 
occupation. 

Of presently unemployed give details of last job. ) 

Your occupation ............................... 

Description of your work ...... I ....................... "". 

Husband/wife's occupation ................................. 

Description of his/her work ................................ 

(c) What is your and your husband/wife's employment status? 
(if presently unemployed give details of the last job. ) 

Husband/ 
.^ Your Wife's 

0 1 Employee not supervising other employees 

2 Employee supervising other employees 

30 Self-employed not employing others 

40 Self-employed employing others. 

5 How do you and your household occupy your accommodation? 
Please tick the appropriate box. 

10 As an owner occupier (including purchase by mortgage) 

By renting, rent free or by lease: 

2 C] " From a local authority (council or New Town) or 
from the Scottish Special Housing Association 
(SSHA) 

300 From a private landlord, or in some other way 

2 



Family History 

6 Did your mother or father have heart disease before they were 
60 years old? 

1Q Yes 

2Q No 

3Q Don't know. 

7 How many brothers and sisters did you have in your family? 

Brothers and Sisters 

8 Did any of your brothers or sisters have heart disease before they 
were 60 years old? 

1Q Yes 

2Q No 

3Q Don't know. 

9 How many children have you had (including any who died at birth 
or in childhood)? 

....... Children 

Medical History 

10 Have you ev er been told by a doctor that you have, or have had 
any of the followi ng? 

Yes No 

D D Angina 

Q Q Heart attack (coronary thrombosis, 
myocardial infarction) 

Q Q High blood pressure 

Q Q Stroke 

Q Q Diabetes 

1 2 

3 



11 Are you now taking any medication for high blood pressure? 

1 DYes 2D No 
r 

If yes, write the name of the medicine(s) you are taking: 

.......................... .................... 

................................................ 

12 Are you regularly taking any other medical treatment at present? 

1Q Yes 2[3 No 

If yes, give the name of the medicine(s) /injections, diet etc. 

""" "" ........... ". ". 4. ".. "i.. "... ". ". 04"""0"i. " 

WOMEN ONLY 

13 Are you pregnant now? 

1Q Yes 2Q No - 

14 Have you ever taken the contraceptive pill? 

1Q Yes 2M No 

If yes, for how many years? ..... Years 

15 Are you still having periods (menstruating) 

1O Yes 20 No 

If no, how old were you when you stopped? ..... Years 

16 If you have had any children, how old were you when you had your first child? 

...... Years 
4 



Chest pain 

17 (a) Have you ever had any pain or discomfort in your chest? 
If no 

1Q Yes 2Q No (go to question 19) 

(b) Do you get this pain or discomfort when you walk uphill 
or hurry? 

If no 
1Q Yes 2Q No (go to question 18) 

(c) Do you get it when you walk at an ordinary pace on the 
level? 

1Q Yes 2Q No 

(d) When you get any pain or discomfort in your chest what do 
you do? 

1Q Stop 

2Q Slow down 

3Q Continue'at the same pace 

(e) Does it go away when you stand still? 

1Q Yes 2Q No 

(f) How soon? 

1Q 10 minutes or less 

2Q more than 10 minutes 

(g) Where do you get this pain or discomfort? Mark the place(s) 
with 'X' on the diagram. 

ý-- ýý-ýý 
18 Have you ever had a severe pain across the front of your chest lasting 

for half an hour or more? 

1D Yes 2O No 

5 



Leg pain ý 

19 (a) Do you get a pain in either leg on walking? 
If'no' 

1 Yes 2J No (go to question 20) 

(b) Does this pain ever begin when you are standing still or sitting? 

I F1 Yes 2Q No 

(c) Do you get this pain in your calf for calves)? 

10 Yes 20 No 

(d) Do you get it when you walk uphill or hurry? 

1Q Yes 2Q No 

(e) Do you get it when you walk at an ordinary pace on the level? 

10 Yes 20 No 

(f) Does the pain ever disappear while you are still walking? 

10 Yes 20 No 

(g) What do you do if you get it when you are walking? 

1Q Stop 

2Q Slowdown 

3Q Continue at same pace 

(h) What happens to it if you stand still? 

1Q Usually continues more than 10 minutes 

2C] Usually disappears in 10 minutes or less 

8 



Cough 

20 (a) Do you usually cough first thing in the morning in the winter? 

1Q Yes 2Q No 

(b) Do you usually cough during the day-or at night-in winter? 

1Q Yes 2Q No 

(c) Do you cough like this on most days for as much as three months 
each winter? 

1Q Yes 2E) No 8Q Does not apply 

Phlegm 

21 (a) Do you usually bring up any phlegm from your chest first thing in 
the morning in the winter? 

1Q Yes 2Q No 

(b) Do you usually bring up any phlegm from your chest during the day, 

or at night, in the winter? 

1Q Yes 2Q No 

(c) Do you bring up phlegm like this on most days for as much as three 
months each year? 

1Q Yes 2Q No 8Q Does not apply 

Breathlessness 

22 (a) Are you troubled by shortness of breath when hurrying on level 
ground or walking up a slight hill? 

If'no' 
1Q Yes 2Q No (Go to question 23) 

(b) Do you get short of breath walking with other people of your 
own age on level ground? 

If 'no' 
10 Yes 2U No (Go to question 23) 

(c) Do you have to stop for breath when walking at your own pace 
on level ground? 

IQ Yes 2Q No 
7 

I- 



Physical activities 

23 Do you usually walk or cycle during your activities each day? 

1D No 

20 Walk Total time walked each day ...... minutes 

3Q Cycle Total time cycled each day ...... minutes M' "' "" 

24 (a) Would you say that in your work (include housework) you are: 

1Q Active 

2Q Average 

3Q Inactive 

(b) At work , how often are you physically active for at least 20 minutes 
during which you become short of breath and perspire? 

1Q At least 2-3 times a week 

2Q Once a week 

3Q Less than once a week. 

25 (a) Would you say in your leisure time you are., 

IQ Active 

2Q Average 

3Q Inactive 

(b) In your leisure time, how often are you physically active for at least 
20 minutes during which you become short of breath and perspire? 

1Q At least 2-3 times a week 

2Q once a week 

3Q Less than once a week. 

26 Would you say that over the past year your level of physical activity has 

1 Increased 

20 Stayed the same 

30 Decreased 

8 



Cigarette Smoking 

27 (a) Do you smoke cigarettes now? 

1J Yes, regularly 

2 No (go to question 28) 

3 Occasionally (usually less than one 
cigarette per day) 

(b) On the average, about how many cigarettes do you now smoke a day? 

........ cigarettes 

(c) What brand of cigarettes do you usually smoke? 
(Give details, eg Regal King Size). 

........................................... 

(d) How old were you when you began to smoke cigarettes? 

.... ,. years 

(e) Over the past 10 years have you changed the brand of cigarette you 
usually smoke? 

1 No (go to question 29) 

2 Yes, to a lower tar brand 

3 Yes, to a similar tar brand 

4 Yes, to a higher tar brand 

If yes 
(f) How long have you been smoking your present brand? 

......... years 

(g) Why did you change brands? 

1n because of ill health 

2 [D because my health might be affected 

3 El 
other reasons 

Go to question 29. 

9 



28 (a) Did you ever smoke cigarettes? 

10 Yes, regularly 

2 No, never 
(go to question 29) 

3 Occasionally 
(usually less than one cigarette per day). 

(b) What is the maximum number of cigarettes you ever smoked per 
day for as long as a year? 

cigarettes 

(c) How old were you when you began to smoke cigarettes? 

........ years _ _" 

(d) When did you stop smoking cigarettes? 

Year 19 

If in the last year, 

1M less than one month ago 

21-6 months ago 

37 -12 months ago 

Cigar Smoking 

29 (a) Have you ever smoked cigars? 

1 No (go on to question 30) 

20 Used to, but not now 
(go on to question 30) 

30 Now smoke occasionally 
(less than one per day) 

4 C] Now smoke regularly. 

(b) About how many do you smoke per week? 

........ cigars 

10 



Pipe Smoking 

30 (a) Have you ever smoked a pipe? 

1Q No (go on to question 31) 

2Q Used to, but not now 
(go on to question 31) 

3Q Now smoke a pipe occasionally 
(less than one per day) 

4Q Now smoke regularly 

(b) About how many ounces of tobacco do you smoke per week? 

...... ounces 

Exposure to tobacco smoke 

31 Have you been exposed to tobacco smoke from someone else in the last 
three days? 

1J Yes, - lot 

2 Yes, some 

3Q Yes, a little 

40 None at all 

11 
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Diet History 

The following questions are about the food that you usually eat. Please give the number 

of days each week on which you usually eat the various foods. 

Ring the appropriate answer like this: 

If you eat a food every day, then ring the 7 thus: 

If you eat a food 3 days each week ring the 3 thus: 

If you eat a food less than one day a week but 
more than once a month, then ring M thus: 

Number of days each week 

654321MR 

765 4c3 21MR 

765432 1( R 

If you eat a food rarely, or never, then ring R7654321M (RD 

It would be very helpful if you could complete every line even if you do not take the 
food in question. 

32 Bread 

How many 
slices or rolls 
per day 

(a) White bread 7 6 5 4 3 2 1M R ..... . 
(b) Brown bread 7 6 5 4 3 2 1M R ..... . 
(c) Wholemeal 7 6 5 4 3 2 1M R ..... . 
(d) Bread rolls 7 6 5 4 3 2 1M R ..... . (All types) 

(e) Crispbread 7 6 5 4 3 2 1M R ...... 
Ryevita, cream crack ers etc . (Please specify ) 

33 Breakfast Cereals 

(a) Grapenuts, Porridge, Ready Brek, Rice Crispies, 
Special K, Sugar Puffs. 

(b) Cornflakes, Muesli, Shredded Wheat, Sultana Bran, 
Weetabix. 

(c) Bran Flakes or Puffed Wheat 
(d) All bran or Wheat Bran 

Are the slices 
(or rolls) 

THICK MEDIUM THIN 

THICK MEDIUM THIN 

THICK MEDIUM THIN 

LARGE MEDIUM SMALL 

7654321MR I-- 

7654321MR I- 

7654321MR- 

7654321MR 

12 



pj 
ra 

34 Meat 
(a) Beef (including minced beef, beefburgers) 7 6 5 4 3 2 1 M R 

(b) Lamb 7 6 5 4 3 2 1 M ,R 
(c) Pork or bacon or ham 7 6 5 4 3 2 1 M R 

(d) Chicken, Turkey, or other poultry 7 6 5 4 3 2 1 M 'R 

(e) Tinned meat (all types, eg corned beef) 7. 6 5 41 3 2 1 M, R 

(f) Pork sausages 7 6 5 4 3 2 1 M R 

(g) Beef sausages 7 6 5 4 3 2 1 M R 
(h) Meat pies or pasties 7 6 5 4 3 2 1 M' R 

(i) Liver or kidney or heart 7 6 5" 4 '3 2 1 M R 

35 Fish 
(a) White fish, (cod, -haddock, hake, plaice 

or fish fingers, etc) 7654321MR 

(b) Kippers, herrings, pilchards, tuna, sardines, 
salmon or mackerel (including tinned) 7654321MR 

36 Vegetables 

(a) Potatoes: boiled, baked or mashed 7 6 5 4 3 2 1 M R 

(b) Potatoes: (a) chips or fried (from shop) 7 6 5 4 3 2 1 M R 
(b) chips or fried (cooked at home) 7 6 5 4 3 2 1 M R 

(c) Green vegetables or salads 7 6 5 4 3 2 1 M R 

(d) Carrots 7 6 5 4 3 -2 1 M R 

(e) Parsnips, swedes, turnips, beetroot, and 7 6 5 4 3 2 1 M R 
other root vegetables 

(f) Baked or butter beans, lentils, peas, sweetcorn 7 6 5 4 3 2 1 M R 
(g) Onions (cooked, raw or pickled) 7 6 5 4 3 2 1. M R 
(h) Spaghetti and other pasta 7 6 5 4 3 2 1 M R 
(i) Rice (all types except pudding rice) 7 6 5 4 3 2 1 M R 

37 Biscuits/Puddings 
(a) Digestive biscuits or plain biscuits 7 6 5 4 3 2 1 M R 
(b) Sweet biscuits, sweets or jellies 7 6 5 4 3 2 1 M R 
(c) Ice cream, sweet yoghurts or chocolate 7 6 5 4 3 2 1 M R 
(d) Fruitcake, sponge cake, scones, buns 7 6 5 4 3 2 1 M R 
(e) Fruit tart, jam tart, fruit crumble, trifle 7 6 5 4 3 2 1 M R 
(f) Milk pudding (eg rice, tapioca, custard) 7 6 5 4 3 2 1 M R 
(g) Tinned fruit 7 6 5 4 3 2 1 M R 

Please do not 
write in this 
margin 
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38 Fresh Fruit 

(a) Number of apples eaten per week 

(b) Number of pears eaten per week 

(c) Number of oranges or grapefruit eaten per week ... . 

(d) Number of bananas eaten per week 

39 Eggs 

Roughly how many eggs do you yourself eat per week ... . 

40 Milk 

(a) Roughly how much milk do you drink per day in tea or coffee, in 

milky drinks, with cereals, etc? 

Please tick one 

0 C] None at all 

1 C] Half-pint or less 

2C] Between half and one pint 

30 More than one pint. 

(b) What kind of milk do you usually use? 

Please tick one 

1Q Full-fat milk, fresh or dried 

2Q Semi-skimmed milk 

3Q Fully-skimmed milk, fresh or dried 

4Q Other kinds of milk eg condensed, evaporated. 

41 Fats 

(a) What do you usually eat on bread? 

P/ease tick one or more. 

1Q Butter 

2,3,411 Soft margarine (Specify brand) .................. 

bQ Hard margarine 

Please do not 
write in this 
margin 

14 
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41 Fats (contd) 

(b) How often do you eat home-fried food (including chips), cooked with: 

Lard, dripping or solid vegetable oil 7654321MR 

(Specify brand) ................... 

Liquid vegetable oil 7'6 54321MR 

(Specify brand) .................... 

42 Drinks 

(a) How many cups of coffee do you have per day? , ..... . 

(b) How many teaspoons of sugar do you take per cup? .,.... . 

(c) How many cups of tea do you have per day? ...... . 

(d) How many teaspoons of sugar do you take per cup? 

(e) How often do you drink fruit juices and 7654321MR 
squashes? 
Are these usually: (please tick one or more) 

1 ED Natural juices 

2 C] Squashes 

30 Fizzy drinks 

43 How much of the following foods does the whole family use on average 
per week? 

Butter .... lbs .... ozs 
Margarine (all types) .... lbs .... ozs 
Lard and solid vegetable oil .... lbs .... ozs 
Liquid vegetable oil .... ozs 
Cheese (excluding cottage cheese) .... lbs .... ozs 
Cream .... ozs 
Sugar 

.... lbs ..,. ozs 

44 Salt 

(a) How much salt is added in your cooking? (please tick one). 

1 C3 None 

2 E] A little 

3 F1 A lot 

15 



44 Salt (contd) 

(b) Do you add salt to your meals at the table? 

Please tick one. 

I0 No 

2 When the food is not salty enough 

30 Almost always before tasting. 

(c) Is, in your opinion ready-made food compared to home-made food 

Pease tick one 

1Q Less salty than at home 

2Q As salty as at home 

3Q More salty than at home 

45 How many persons normally eat in your household? 

Number of adults (including yourself) 

Number of children 5 to 16 years of age ."..... . 
Number of children 1 to 4 years of age ".. "".. 

Number of babies under I year of age "". """. 

46 Are you on a special diet? 

Please tick one 

0 No 

1p Slimming diet suggested by your doctor 

2 C] Slimming diet prescribed by yourself 

30 Diabetic diet 

4 1J Other "medical" diet, please specify ............................ 

50 Vegetarian diet 

6Q Vegan diet 

16 



47 Over the last 12 months, has your weight generally been: 

1Q Steady 

2Q Increasing 

3Q Falling 

48 (a) Think back carefully over the last seven days. Please write in exactly 
what alcoholic drinks you have consumed on each day during the 
past week. For each day, write in: 

(i) the number of pints of beer, lager, shandy, cider, stout, etc. 
(ii) the number of single glasses of whisky, vodka, gin, rum etc. 

(iii) the number of single glasses of Martini, port, sherry, or wine etc. 

that you have drunk. Try to remember where you were and who you 
were with on each day. This may help you remember what you 
have had to drink. 

1 
Pints of 

beer, etc. 

2 
Single glasses 

of spirits 

3 
Single glasses 
of wine, etc. 

MONDAY 

TUESDAY 

WEDNESDAY 

THURSDAY 

FRIDAY 

SATURDAY 

SUNDAY 

(b) Would you say that last week was fairly typical of what you usually 
have to drink in a week? 

1D Yes 2D No 

(c) If last week was not typical, would you normally drink more or 
less in a week? 

1 F1 More 2 Less 

r. _ 

ýý 

I- 

17 



49 Each of us belongs somewhere along the line between these two extremes. For 

example, most of us are neither the most competitive nor the least competitive 
person we know. What we would like you to do is to make a vertical line 

where you think you belong between these two extremes. 

For example: 

Always tidy I Never tidy 

(a) Never late Casual about 

(b) Not competitive 

(c) Anticipates what others 
are going to say (nods, 
interrupts, finishes 
for them). 

(d) Always rushed 

(e) Can wait patiently 

(f) Goes "all out" 

(g) Takes things one at 
a time 

(h) Emphatic in speech 
(may pound desk) 

(i) Wants good job 
recognised by 
others 

Q) Fast (eating, walking, 
etc. ). 

(k) Easy going 

(1) "Sits" on feelings 

(m) Many interests 

(n) Satisfied with job 

18 

appointments 

Very competitive 

Good listener, 
hears others out. 

Never feels rushed, 
even under pressure. 

Impatient when 
waiting. 

Casual 

Tries to do many 
things at once, thinks 
about what he's 
going to do next. 

Slow, deliberate 
talker 

Only care about 
satisfying himself no 
matter what others 
may think. 

Slow doing things 

Hard driving 

Expresses feelings 

Few interests 
outside work 

Ambitious 



50 Think about your friends, relatives and neighbours - what they are like. 
But first, I'm going to describe to you two imaginary families, the Smiths 
and the Browns: 

The Smiths' friends, relatives and neighbours are the kind who go out of 
their way for you when things are going badly. When the Smiths have a 
problem, they can count on them for help. 

The Browns' friends, relatives and neighbours are the kind who are never 
around when you need them. The Browns see them occasionally, but they 
don't pay much attention when the Browns talk about their problems. 

Now what are your friends, relatives and neighbours like? 

1. Like the Smiths' 

2. More like the Smiths' than the Browns' 

3. Halfway between the Smiths' and the Browns' 

4. More like the Browns' than the Smiths' 

5. Like the Browns' 

6.1 do not have any. 

(a) Circle the number of the answer which describes your friends best, 

123456 

(b) Circle the number of the answer which describes your relatives best, 

123456 

(c) Circle the number of the answer which describes your neighbours 
best, 

123456 

51 Do you think you can do anything to reduce your chance of having a heart 
attack? 

10 Yes 

2 [] No 
3 CD Not sure 

19 



52 Do you think the following may reduce your chance of having a heart attack? 

Yes No Doesn't 

ore in l R 
Q Q Apply 

ax gm e 

Taking exercise 0 Q 

Stopping smoking 
Q 

Eating less fat Q Q 

Losing weight 
Q Q 

1 2 8 

53 Do you agree with the following statem ents? 

Yes No 
Full cream milk is better for you D Q 
than skimmed milk 
Fried food is better for you than D Q 
grilled food 

Dairy products have a lot of q Q Q 
fat. 

Bread and potatoes are fattening n Q 

Soft margarine is better for you Q Q 
than butter. 

1 2 

54 Over the last year, have you tried to: 

Yes No Doesn't 
Lose weight Q Q Apply 

Eat less fat Q Q 

Eat less salt Q Q 

Drink less alcohol Q 0 0 

Smoke fewer cigarettes ["'1 Q Q 

Take more exercise Q Q 

1 2 8 

55 Over the last year have you had, 

(a) Your blood pressure measured? 

(b) Your blood tested for fat 
(cholesterol)? 

Yes No 

D C] 
12 

D 
12 

4ý 
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