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High rates of ischaemic heart disease in Scotland are not
explained by conventional risk factors
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Study objectives: To (1) compare prevalence of socioeconomic, behavioural, and physiological ischaemic heart
disease (IHD) risk factors in Scotland with a comparable
nation (England) and (2) find out if their distribution explains
Scotland’s comparatively higher IHD rate (1.62 (1.30,
2.02)).
Design, setting, and participants: Cross sectional, individual
level observational study with data on socioeconomic,
behavioural, and physiological characteristics, 6064 respondents from Scotland and England, (2362 and 3702
respectively), aged 45–74 and with data on all required
items.
Main results: There were significant and meaningful differences between the Scottish and English in the prevalence of
several IHD risk factors. However, a substantially and
significantly higher risk of IHD persisted among the Scottish
respondents (1.50 (1.17, 1.91)) despite control for a wide
range of risk factors.
Conclusions: Interpretation must be cautious because these
are cross sectional data, however higher levels of conventional IHD risk factors contribute to but do not explain the
comparatively high rates of IHD in Scotland. Alternative
explanations for, and policy interventions to tackle, Scottish
rates of IHD must be considered.

R

ates of ischaemic heart disease (IHD) in Scotland are
higher than in comparable nations. The 494 cases and
215 deaths, per 100 000 men in 2002 were the second
highest in Western Europe.1 2 There is no comprehensive
explanation for this excess but comparatively higher levels of
individual risk factors such as smoking and obesity are
currently considered one possible cause.3 While there are
many studies of IHD risk and aetiology, several stemming
from Scottish datasets such as the Paisley/Renfrew (midspan) cohort and collaborative study,4 5 there has been little
research on whether, how, and why multiple individual/
environmental risk factors for heart disease might cluster or
combine in a more potent way in this population than in
others. Such work requires data that are spatially and socially
representative of both Scotland and a comparator nation, and
that reflect all components of the conventional aetiological
model of IHD.
To explore the degree to which distribution of known risk
factors explains Scotland’s high rates of IHD relative to a
comparable nation (England), the Scottish health survey
19986 and the health survey for England 19987 were
amalgamated. All items used from these representative
surveys were directly comparable. These are the only
available data that describe a wide range of conventional
IHD risk factors and that are properly representative of these
two nations in spatial and social terms.

What is already known on this subject?
Rates of ischaemic heart disease (IHD) in Scotland are higher
than those in comparable nations. Although there is currently
no comprehensive explanation for this, high levels of
individual risk factors among the Scots, such as smoking
and obesity, are considered one possible cause.

What this paper adds
Greater prevalence of individual IHD risk factors among the
Scots explains comparatively little of their higher rates of
heart disease, relative to the English. This means that current
policy interventions aimed at behavioural change are
unlikely to narrow the IHD gap between these neighbouring
nations.

METHOD
Both surveys sampled private households, with persons aged
2 and over (up to age 74 in the Scottish survey) eligible for
inclusion. This study included respondents aged 45–74 and
with data on all required items (n = 6064, 2362 Scottish and
3702 English).
In both surveys, interview respondents were visited by a
nurse who made a number of measurements and took a
blood sample, subsequently analysed for cholesterol, HDL
cholesterol, fibrinogen, and C reactive protein concentrations
(details of analyses are available4). Four blood pressure
measurements were made using an automatic instrument at
one minute intervals with the mean of the second and third
measurements used for this study. Respondents were
classified by breathlessness (none, grade 1, grade 2), wheeze
(presence or absence), and phlegm production (morning,
other, none) using the MRC respiratory questionnaire.
Psychological distress, which has been linked to IHD, was
measured by a general health questionnaire (GHQ12) score
categorised in the conventional manner.8 Physical activity
was derived from a comprehensive self reported measure of
work and recreational activity. IHD was measured using a
self report of physician diagnosed heart attack or angina.
Between country differences in the distribution and
prevalence of known socioeconomic, behavioural, and physiological IHD risk factors were explored by x2 and t tests as
appropriate. Then, a sequence of regression models sought to
account statistically for the higher odds of IHD among the
Scots by controlling for a wide range of conventional IHD risk
factors. The model sequence is detailed in table 2. This
sequence was repeated to contrast respondents from seven
Abbreviations: IHD, ischaemic heart disease; GHQ, general health
questionnaire
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Risk factor prevalence

Social class of chief income earner (p,0.0001)

Scottish (n = 2362)

English (n = 3702)

I and II
IIINM
IIIM
IV and V
Employment status (p = 0.0006)
Employed
Unemployed
Retired
Other economically inactive
Summary physical activity level (p,0.0001)
Low
Medium
High
Smoking status (p,0.0001)
Never smoked
Used to smoke occasionally
Used to smoke regularly
Current smoker: ,10 a day
Current smoker 10–20 a day
Current smoker .20 a day
Alcohol consumption (p,0.0001)
1–21 units per week
22–34 units per week
35+ units per week
Never drunk/occasional/,1 unit a week
Former drinker
Waist hip ratio* (p = 0.6035)
Group 1
Group 2
Group 3
Group 4
Group 5
Group 6
Mean fibrinogen (g/l) (p,0.0001)
Total cholesterol (mmol/l) (p = 0.6253)
HDL cholesterol (mmol/l) (p = 0.6436)
C reactive protein (mg/l) (p = 0.3042)
Mean systolic BP (mm Hg) (p = 0.3115)
Mean diastolic BP (mm Hg) (p,0.0001)
Height (cm) (p = 0.0158)
Breathlessness (p,0.0001)
None
Grade 1
Grade 2
Phlegm (p,0.0001)
Morning
Other
None
Wheezing (p = 0.0636)
Wheeze
No wheeze
Psychological distress (p = 0.0012)
GHQ score 0
1–3
4+

830
367
636
529

35.1
15.5
26.9
22.4

1464
418
1119
701

39.5
11.3
30.2
18.9

1101
58
819
384

46.6
2.5
34.7
16.3

1924
72
1148
558

52.0
1.9
31.0
15.1

1092
703
567

46.2
29.8
24.0

1411
1261
1030

38.1
34.1
27.8

879
81
675
97
291
339

37.2
3.4
28.6
4.1
12.3
14.4

1324
224
1331
188
324
312

35.8
6.0
35.9
5.1
8.7
8.4

1326
209
169
513
145

56.1
8.8
7.2
21.7
6.1

2202
372
290
700
138

59.5
10.0
7.8
18.9
3.7

37
211
575
741
484
313
2.95
3.87
1.46
5.93
138.98
76.54
165.77

1.6
8.9
24.4
31.4
20.5
13.3
(SE) 0.01
(SE) 0.13
(SE) 0.01
(SE) 0.02
(SE) 0.41
(SE) 0.24
(SE) 0.19

65
344
869
1160
812
451
2.83
3.69
1.45
5.94
139.51
77.89
166.36

1.8
9.3
23.5
31.3
21.9
12.2
(SE) 0.01
(SE) 0.11
(SE) 0.01
(SE) 0.02
(SE) 0.32
(SE) 0.20
(SE) 0.15

1611
464
287

68.2
19.6
12.2

2730
629
342

73.8
17.0
9.2

345
11
2005

14.6
0.5
84.9

368
20
3314

9.9
0.5
89.5

513
1849

21.7
78.3

731
2971

19.7
80.3

1432
578
353

60.6
24.5
14.9

2414
817
472

65.2
22.1
12.7

*Waist-hip ratio values were classified, taking account of sex. Male waist-hip groups 1: 1, ,0.80; 2, 0.80–0.84;
3, 0.85–0.89; 4, 0.90–0.94; 5, 0.95–0.99; 6, 1.00+. Female waist-hip groups 1: 1, ,0.70; 2, 0.70–0.74; 3,
0.75–0.79; 4, 0.80–0.84; 5, 0.85–0.89; 6, 0.90+. SE, standard error. The GHQ12 detects possible psychiatric
morbidity. A score between 0 and 12 can be calculated and a threshold score of 4+ can be used to identify
informants with a potential psychiatric disorder.

regions that comprise Scotland with all those from England
to find out whether higher odds of IHD were a feature of the
whole Scottish sample.

RESULTS
Table 1 compares prevalence of IHD risk factors among the
Scots and English. On average Scots were more likely to be in
the least advantaged socioeconomic positions, and less likely
to be in the most advantaged (measured by occupational
class of main household earner, p,0.0001). They were also
more likely to be out of work (p = 0.0006). Scots had lower
levels of physical activity (p,0.0001) and a higher proportion
were recent or current smokers (p,0.0001). Among current
smokers, the Scots consumed more cigarettes (p,0.0001).
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Scots were about 50% more likely to abstain completely from
alcohol, but this included a much higher proportion of those
describing themselves as former drinkers (p,0.0001).
Average fibrinogen concentration was significantly higher
among the Scots (p,0.0001). Diastolic blood pressure was
marginally (but significantly) higher among the English
(p,0.0001). On average Scots were significantly shorter
(p = 0.0158) than the English. Scottish respondents were
more likely to have more severe breathlessness (p,0.0001),
and to produce morning phlegm (p,0.0001). The Scots were
also more likely to report psychological distress (p = 0.0012).
There were no significant differences in waist-hip ratio group,
total cholesterol, HDL cholesterol, C reactive protein, average
systolic blood pressure, or wheeze.
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Table 1

Heart disease in Scotland

Model
step
1
2
3
4
5

6

Odds of IHD in Scotland relative to England

Risk factors adjusted for (list is cumulative)*
Country of origin (unadjusted model)
Age, sex
Social class, employment status
Exercise, smoking, waist-hip ratio, alcohol
Total cholesterol, HDL cholesterol, fibrinogen,
C reactive protein, diastolic and systolic blood
pressure, breathlessness, wheeze, phlegm
GHQ

Odds of IHD
Associated with
Scottish respondents 95% CI

Model R2

1.62
1.64
1.58
1.54
1.50

1.30
1.31
1.26
1.22
1.17

2.02
2.04
1.98
1.94
1.92

0.01
0.10
0.13
0.17
0.26

1.50

1.17

1.91

0.26

*The table rows mimic the sequence of risk factor addition—that is, in step 3, social class and employment status
were added to a model already containing country of origin, age, and sex.

Policy implications
Although successful targeting of conventional risk factors by
health promotion and clinical intervention will reduce
population level prevalence of ischaemic heart disease, it is
unlikely to narrow the difference that exists between these
neighbouring nations. More research is required into the
prevalence and aetiology of heart disease in Scotland.

of IHD aetiology in Scotland, are missing key factors whose
distributions would explain the higher IHD risk in Scotland.
Such a large unexplained excess risk of IHD among the Scots
leads us to suggest tentatively that there are still unknown
genetic, behavioural, or environmental factors having a
substantial influence on the occurrence of disease in
Scotland.
.....................
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There were significant and meaningful differences between
the Scottish and English in the prevalence of several IHD risk
factors, including smoking, physical activity rates, and
socioeconomic position. Other physiological and haematological risk factors were less unfavourable among the Scots
than expected, given their adverse health behaviours and
circumstances. However, these are cross sectional data and
no inferences about ‘‘cause and effect’’ among the independent variables should be drawn. Interpretation must also be
cautious because of possible colinearity among the numerous
independent variables.
The most striking result is the persistence of substantially
and significantly higher risk of IHD among the Scottish
respondents despite control for a wide range of risk factors.
There are at least three possible explanations. Firstly, this
might be an artefact produced by systematic reporting bias in
the outcome variable, stemming, for example, from Scots
more readily reporting (accurately or not) that their physician
had diagnosed a heart attack or angina, or underreporting by
the English. It should also be noted that case fatality data
were not available for these data. Secondly, it might reflect
inadequacies in the measurement of key risk factors. Perhaps
the measures of socioeconomic circumstances, behaviours,
and physiological risk factors used in these surveys were too
inaccurate to detect the true extent of relative disadvantage.
They may also be insensitive to length of risk exposure,
perhaps failing to account for Scotland’s longer history of
industrial decline. Thirdly, perhaps the models, and our grasp
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