Understanding the Health of 

Scotland’s Population 

in an International Context

A review of current approaches, knowledge 

and

recommendations for new research directions

David A. Leon

Susan Morton

Suzanne Cannegieter

Martin McKee

PART I

A report by the London School of Hygiene & Tropical Medicine

Commissioned and funded by the Public Health Institute of Scotland

[image: image49.png]contributing to health worldwide




February 2003 (2nd revision)

Contact details for authors :

Professor David Leon

London School of Hygiene & Tropical Medicine

Keppel St

London WC1E 7HT

Tel : +(0)20-7927-2252

Fax : + (0)20-7580-6897

Email : david.leon@lshtm.ac.uk

CONTENTS

4ACKNOWLEDGEMENTS

1.
EXECUTIVE SUMMARY
5
2.
INTRODUCTION
7
3.
SCOTLAND’S INTERNATIONAL POSITION – AN OVERVIEW
8
The current position
8
The long view
10
Literature review
12
Comparisons within the United Kingdom
13
Cardiovascular Disease Morbidity
14
Comparisons of risk factors for cardiovascular disease
14
Smoking
14
Raised Cholesterol
15
Raised blood pressure
15
Low levels of physical activity
16
Obesity
16
Summary: Cardiovascular Morbidity Comparisons within the United Kingdom
16
Broader international comparisons
17
Mortality
17
Cancer incidence and survival
18
Lung Cancer
19
Colorectal cancer
19
Prostate Cancer
19
Breast Cancer
19
Childhood Cancer
19
Other Malignancies
20
Summary: Scottish cancer incidence and survival in a European context
20
Cardiovascular disease morbidity
21
Risk factors for morbidity and mortality in an international context
23
Smoking
23
Alcohol
24
Blood Pressure
25
Cholesterol
26
Body Mass Index
26
Low fruit and vegetable intake
27
Summary
27
4.
SCOTTISH MORTALITY  IN A EUROPEAN CONTEXT : 1950-2000
29
Data and methods
29
Assessing Scotland’s international position
29
Mortality from all causes by age
30
Trends in all cause mortality
32
Infant mortality
33
Childhood mortality (1-14 years)
34
Working-age adults (15-74 years)
35
Elderly (75+ years)
36
Summary
37
Cause-specific mortality at working-ages
38
Scotland’s contemporary position
38
Trends in cause-specific mortality since the 1950s
38
Oesophageal cancer 
40
Lung cancer 
41
Breast cancer 
42
Ischaemic heart disease 
42
Cerebrovascular disease 
44
Liver cirrhosis 
45
External causes 
46
Suicide 
47
Summary
48
Specific country comparisons
50
Scotland vs England and Wales
50
Scotland vs Finland and Denmark
51
Summary
54
5.
STEP CHANGES IN MORTALITY
55
6.
EXPLAINING SCOTLAND’S POSITION
58
Understanding population health
58
Models and levels of explanation
58
Socio-economic influences
60
General or specific explanations
61
Risk factors – have they been underestimated ?
62
Foetal origins and the life-course approach
63
Time
63
Explaining Scotland’s health
65
Being clear about the question
65
Deprivation and “the Scottish effect”
65
Risk factors
67
Smoking
67
Diet
68
Alcohol
69
Migration
69
Contribution of the health service
70
Other factors
70
Summary
70
7.
CONCLUSIONS AND RESEARCH PRIORITIES
71
Reappraising Scotland’s position
71
Scotland is not always visible
72
Targets and aspirations
72
Research priorities
73
Further analyses of existing country-level data
73
Specific country examples
73
Step changes
73
Finland vs Scotland
74
Tackling adverse trends
74
Individual-level survey data - comparing across the UK
74
Scottish and England and Wales Longitudinal Study
74
Individual-level survey data  - comparing across Europe
74
The potential for record linkage
74
Specific risk factors
75
Smoking
75
Fruit and vegetables
75
A Scottish burden of disease exercise
75
Intervention research
75
REFERENCES
76
APPENDIX 1 - PROJECT AIMS AND OBJECTIVES
83
APPENDIX II - Cause-specific mortality rate (per 100,000) and ranking of 17 Western European countries for men and women aged 15-74, 1991-95
84
APPENDIX III - POSTAL CONSULTATION
87


ACKNOWLEDGEMENTS

A number of people helped with the work that went into producing this report. We would like to thank Georgina Ronalds for undertaking the initial literature search and assembling the bibliographic database, Susannah Tomkins for helping with the production of the final draft of the report, Phillip Mcloone for providing helpful data on mortality in Glasgow and Harry Burns and Sally Macintyre for useful comments about the project. Finally, we would like to thank all the respondents to the postal questionnaire we sent out. The views collected were very helpful.

Note on 2nd revision Febuary 2003

The first version of this report (November 2002) had errors in some of the cause-specific standardised mortality rates presented in Chapter 4.  These are corrected in this new revision. 

EXECUTIVE SUMMARY

If the countries of the United Kingdom were regarded as separate entities, then life expectancy in Scotland would, for women, be the lowest in the European Union, and for men, the second lowest after Portugal. In 1995, Scottish men could expect to live 4.2 years less than men in the leader, Sweden. Scottish women could expect to live 5.2 years less than women in France. Scotland is only now achieving levels of life expectancy seen in the best performing European countries in 1970. 

Yet Scotland has not always performed so poorly. In the first half of the 20th century life expectancy in Scotland was actually higher for both men and women than in a number of Western European countries, such as France, Spain and Italy. In the middle of the twentieth century, however, things started to go wrong. While other countries, many of which had once lagged behind Scotland, improved, Scotland began to slip down the table of European life expectancy. 

To understand why Scotland performs so poorly it is necessary to look at differences in deaths at different ages, among men and women, and from different causes. This shows that Scotland’s position is not exceptional in deaths in infancy and childhood. At older ages, while worse than the European average, it is not the worst, although while improvements among elderly men parallel the European average trend, among elderly women Scots are slipping further behind. Instead, Scotland’s overall poor position is driven, to a considerable extent, by the very high mortality among adults of working age. In these ages, men and women both lag well behind their European counterparts. 

Not all causes of death show rates that are among the worst in Europe. Certainly deaths from cardiovascular diseases and lung cancer are very common, with Scotland experiencing the highest death rates in Europe. Indeed, Scottish women have the highest death rates in the world from lung cancer. In contrast, Scotland actually performs relatively well in terms of external causes of death, such as injuries and violence. Moreover, until recently it also did relatively well with respect to liver cirrhosis. These insights suggest the need for a reappraisal of Scotland’s international position to challenge the not uncommon perspective that Scotland’s health is and has always poor in all respects.

This pattern of premature mortality offers some important clues to the causes of Scotland’s position. In particular, the prominence of lung cancer is a strong indicator of the decisive role that smoking throughout the 20th century has played in explaining the adverse position of both men and women relative to other Western European countries. Yet the combination of high death rates from lung cancer and cardiovascular diseases, especially among women, is not an exclusively Scottish phenomenon. While Scotland may have fared worse, it exhibits a pattern that is similar to that seen in other parts of the British Isles. Two immediate causes can be invoked to explain this pattern. First, smoking has long been widespread and, among women, began somewhat earlier than in many other European countries. The importance of this phenomenon is apparent from examining those other countries, such as Denmark, where female smoking became common relatively early, in contrast with countries such as Spain, where any effects are yet to be seen. Second, the British, and especially the Scottish diet has traditionally been low in fresh fruit and vegetables and there is now growing evidence that this can exacerbate the contribution of smoking to both lung cancer and cardiovascular disease.

What does the future hold? Mortality in Scotland is falling, at a rate that is similar to the European average.  Scotland is not such an outlier in this regard. Indeed, although Finland has often been held up as a spectacular success for its ability to reduce deaths from cardiovascular disease, the improvement in Scotland has been similar, and for working age men identical. It is clear that if Scotland is to improve its position it must reduce mortality at a rate that is somewhat faster than the European average. There should be a debate, however, about the relative importance of Scotland aspiring to change its rank position relative to other European countries. Other criteria including rate of improvement relative to the European mean or the best in Europe may be equally important. 

There are nevertheless several causes of death such as cancer of the oesophagus, liver cirrhosis and suicide in men which have been increasing in the 1990s contrary to the downward trends seen in most other Western European countries. These require special attention – both in terms of further research to understand the reasons for these adverse trends and as a priority area for intervention, looking particularly at issues around reducing alcohol abuse.

To some extent the script for the future is already written, as many causes of death have their origins in circumstances earlier in life. Thus, deaths from lung cancer, which serve as a good indicator of smoking-related mortality in general, have passed their peak and can be expected to fall further in coming years. But more can, and must, be done. It is necessary to ensure that improving the health of the Scottish people remains high on the policy agenda, with commitment to action across government. It will be important to draw on experience elsewhere, looking beyond the traditional comparisons with England, which suffers many of the same problems as Scotland, to understand what has happened in those countries that have managed to outperform the European average, such as Austria, France, and Spain. While not claiming to be exhaustive, this analysis highlights the importance of, and indicates the need to place a high priority on policies that improve the Scottish diet, and in particular increase consumption of fresh fruit and vegetables, and reduce exposure to tobacco smoke (both active and passive smoking).

Certain actions will be needed to underpin such activities, in particular to support the process of research and analysis that will inform it. This analysis has already raised many important, but unanswered questions. At their peak, age specific death rates from lung cancer considerably exceeded those in their English counterparts. Is this due to a higher uptake rate, a lower quit rate, a greater intensity of smoking, other differences in smoking habit, or the adverse effects of the Scottish diet? How is diet in Scotland changing? How does it vary, between different parts of Scotland and different social classes? What are the underlying determinants of the behaviours that lead to the immediate causes of death analysed here?

One immediate need is to make it easier for those working in Scotland to be able to see their position in European terms, perhaps by supplementing existing data sets such as the WHO Health for All database with specific Scottish data. Another is to take advantage of Scotland’s richness of data sources, in particular the Scottish Health Survey, to undertake many more comparative analyses with other European countries including other parts of the UK. However there is also a need to undertake more primary data collection on health behaviours that can feed in to such comparisons.

INTRODUCTION

The Scottish Budget for 2003-2006 aims to bring about a “step-change” improvement in the health of the people of Scotland. The health objective of its expenditure plans are to “Work towards a step-change in life expectancy for Scots, particularly disadvantaged members of the community, including children and older people”. Specific targets have been set, that include a 50% reduction in death from coronary heart and cerebrovascular disease and a 20% reduction in deaths from cancer in people under the age of 75 between 1995 and 2010. 

These aims, objectives and targets are expressed in terms of improvements relative to Scotland’s past mortality profile. Complementing this approach is a consideration of how Scotland is doing relative to other countries. This issue was explored in a recent report from the Public Health Institute of Scotland - Chasing the Scottish Effect, which found Scotland’s health and mortality to be poor relative to a set of 13 Western European countries. It also suggested that at current rates of improvement in life expectancy, Scotland’s rank position relative to the other countries considered would not change. It concluded by suggesting that what was needed was an increased rate of improvement in Scotland’s health that would lead to a “step-change” in its international ranking. 

This report was commissioned by the Public Health Institute for Scotland to provide a more detailed assessment of Scotland’s position in the European health league, to review the likely explanations for its disadvantaged position in the European context, and to identify the priority areas for research required to reach a fuller understanding of Scotland’s international position and what may be done to improve it. The detailed aims and objectives of the project are given in Appendix I. 

It should be emphasised that the purpose of this report is to throw light on the international position of Scotland as a whole. There is a considerable body of knowledge and literature on variations in health and mortality within Scotland itself. However, much of this is of little or only indirect relevance to understanding Scotland’s health relative to that of other countries. This report, therefore, does not attempt to provide a comprehensive overview of this substantial and well-known literature concerning health variation and inequalities within Scotland. We have instead paid most attention to the much smaller literature and information that is directly relevant to the task of understanding Scotland’s position relative to other countries. 

After an executive summary (Chapter 1) and this introduction (Chapter 2), Part I of the report begins with an overview of the health of the Scottish population today and in the past in relation to that of other countries (Chapter 3). In addition to considering life expectancy, an overview of the literature is provided that compares Scotland with other countries with respect to mortality, morbidity and risk factors. In Chapter 4 the results of a unique analysis are presented of long-term trends in Scottish mortality rates in comparison with other Western European countries. Chapter 5 provides examples of countries which have shown “step-change” improvements or deteriorations in their mortality measured in terms of changes in their rank position relative to that of other countries. Chapter 6 discusses different approaches to understanding Scotland’s international position and highlights the likely main determinants of this. Finally, Chapter 7 brings together the key issues raised in the report and recommends priority areas for further research to help understand further the reasons for Scotland’s relatively poor health status in the context of other countries.

Part II of the report contains a detailed description of the methods and rationale for the comparative mortality analysis whose main results are presented in Chapter 4 of Part I. In addition, however, Part II contains a full series of graphs which show trends in Scottish mortality by age and cause (for working age adults - 15-74 years) compared to the Western European country mean and in relation to individual countries grouped by region.

SCOTLAND’S INTERNATIONAL POSITION – AN OVERVIEW

Comparing Scotland’s health and mortality with other countries, especially over time, is of value for two reasons. Firstly, it provides an external standard against which Scotland’s progress can be measured. Secondly, an analysis of international differences can help identify important determinants of population health. In this chapter we start by looking at Scotland’s current position in the international life expectancy league. We then present evidence to show that Scotland’s mortality compared to other countries has not always been bad, thus countering the fatalistic view that  “Scotland’s health is bad and always has been”. We then review key parts of the existing literature that has looked at Scotland’s mortality and morbidity levels and risk factor profiles in comparison with other countries. 

The current position

According to the latest figures from the UK Government Actuary’s Department life expectancy in Scotland is lower than in England, Wales and Northern Ireland. For the period 1998-2000 Scottish life expectancy was 72.83 years for males and 78.21 years for females. The corresponding figures for the United Kingdom as a whole are 75.13 for males and 79.98 for females : 2.3 years higher for males and 1.8 years higher for females.

Scotland’s current position in the international life-expectancy league is shown in Figure 3.1. For males, only Portugal has lower life expectancy among the Western European countries, while for females Scotland is at the bottom of the Western European league. While this position within Europe is relatively well known, it is not widely appreciated that life expectancy for the United States of America is closer to that of Scotland than it is to any other part of the United Kingdom. This observation should immediately make us cautious about drawing simplistic conclusions concerning the role of national wealth as a driver of life expectancy. 

This point is further underlined by the fact that in Figure 3.2 Scotland’s nearest neighbours are Costa Rica, Cuba and the Czech Republic, all of which are far less wealthy than Scotland as a whole, with Costa Rica in particular being one of the much quoted examples of “health at low cost”. However, countries with similar levels of life expectancy can have very different disease profiles. Comparing Scotland with countries such as Costa Rica and Cuba and even Portugal fails to take account of the different timing of the epidemiological transition that has occurred in these countries. 

Figure 3.1 – Life expectancy at birth in selected countries for the year 2000
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Source : World Health Report 2001 and UK Government Actuary’s Department (for UK 1998-2000)

Figure 3.2 – Life expectancy at birth in selected countries by sex for the year 2000
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The long view

Scotland’s mortality has not always been poor relative to other countries as may be seen from an examination of long term trends in infant mortality rates (Figure 3.3). During the latter half of the 19th century Scotland had a lower infant mortality rate than England and Wales. This is likely to reflect the more rapid and higher level of urbanisation that occurred in England and Wales. However, in the first 50 years of the 20th century, the decline in infant mortality rate was steeper in England and Wales than in Scotland, resulting in Scotland falling behind from around 1925. Since 1975, however, Scotland has caught up with England and Wales, and has had an infant mortality rate that is very similar to, and sometimes below that of England and Wales.  
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Figure 3.3 – Long-term trends in infant mortality rate in Scotland and England and Wales

                                               Source : Birth Counts, 2001

Scotland’s position in the international life expectancy league has also not always been bad as is shown in Table 3.1 below.  In 1930, for example, out of 17 European countries Scottish males were ranked 9th from the bottom, while females were ranked 11th. 

Table 3.1 – Life expectancy at birth in Europe across the 20th century

Males

	
	1910
	1930
	1950
	1970
	1995

	Scotland
	50.1
	56.0
	64.4
	67.3
	72.1

	              (rank position)*        
	(7)
	(9)
	(10)
	(4)
	(2)

	Austria         
	40.7
	54.5
	61.9
	66.4
	73.7

	Belgium         
	48.9
	54.5
	62.9
	67.9
	73.6

	Denmark         
	55.6
	61.5
	68.7
	71.0
	72.9

	England & Wales
	51.5
	58.3
	66.1
	68.8
	74.2

	Finland         
	45.4
	52.9
	60.5
	66.2
	72.9

	France          
	48.5
	54.3
	62.8
	69.1
	74.6

	Greece          
	-
	48.4
	63.4
	71.6
	75.2

	Ireland         
	53.6
	57.6
	63.9
	68.5
	72.8

	Italy           
	44.3
	51.0
	62.9
	68.6
	75.0

	Netherlands     
	52.9
	63.8
	70.3
	70.9
	74.7

	Northern Ireland
	51.8
	56.8
	65.0
	67.6
	73.5

	Norway          
	55.0
	62.8
	70.2
	71.1
	74.8

	Portugal        
	-
	45.1
	54.7
	63.7
	71.3

	Spain           
	40.9
	48.4
	59.8
	70.1
	74.4

	Sweden          
	55.2
	62.3
	69.1
	72.4
	76.3

	Switzerland     
	50.6
	59.2
	66.3
	70.1
	75.4


Females

	
	1910
	1930
	1950
	1970
	1995

	Scotland
	53.2
	59.5
	68.7
	73.7
	77.6

	              (rank position)*
	(7)
	(11)
	(10)
	(4)
	(1)

	Austria         
	42.9
	58.6
	67.0
	73.4
	80.3

	Belgium         
	52.5
	59.3
	68.3
	74.2
	80.5

	Denmark         
	58.5
	63.2
	71.1
	76.1
	78.0

	England & Wales
	55.4
	62.4
	70.6
	75.2
	79.4

	Finland         
	48.1
	57.3
	67.5
	74.5
	80.4

	France          
	52.2
	59.3
	68.6
	76.7
	82.8

	Greece          
	-
	49.8
	66.7
	76.0
	80.5

	Ireland         
	54.1
	58.4
	66.3
	73.2
	78.3

	Italy           
	45.7
	54.4
	64.3
	74.6
	81.6

	Netherlands     
	55.2
	65.2
	72.5
	76.7
	80.6

	Northern Ireland
	53.6
	58.9
	68.8
	73.7
	78.9

	Norway          
	58.8
	65.7
	73.5
	77.5
	81.0

	Portugal        
	-
	50.0
	60.0
	70.3
	78.7

	Spain           
	42.6
	51.6
	64.3
	75.5
	81.8

	Sweden          
	57.6
	64.4
	72.3
	77.4
	81.8

	Switzerland     
	54.0
	63.0
	70.5
	76.3
	82.0


* Rank position of Scotland out of 15 countries for 1910 and 17 countries for 1930-95. 

  Rank 1 assigned to country with lowest life expectancy in the period.

However, Scotland’s relative position deteriorated from 1950, such that by 1995 males were ranked 2nd from the bottom and females were 1st (ie had the lowest life expectancy). This decline over the 20th century in Scotland’s position relative to the other countries is shown graphically in Figure 3.4. This illustrates very clearly that despite a steady increase in life expectancy since 1910, over the past 50 years most other countries have had a steeper rate of improvement, and as a consequence a number of countries have overtaken Scotland. 

Figure 3.4 - 20th century trends in life expectancy in Scotland and 16 other Western European countries
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Literature review

In this section we review the main parts of the literature in which Scotland is compared with other countries with respect to mortality, morbidity and risk factors. As outlined in more detail below, our main conclusion is that this literature is not substantial. While we have not attempted to be exhaustive, concentrating instead on the main diseases and risk factors, it is evident that even for these important areas there are no comprehensive and in depth analyses of mortality, morbidity and risk factors that focus on Scotland’s position relative to a range of other countries. 

The various publications authored by Carstairs and colleagues represent the single most concerted attempt to date that has been focussed on trying to understand Scotland’s international position. However, while a few of the papers do compare Scotland’s mortality with that of a range of other countries, QUOTE "1" 
1
most attention was given by her to understanding differences between Scotland and other parts of the UK. QUOTE "1-4" 
1-4

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\1DC:\5CNew Briefcase\5Crefman9\5CCORE\03\00\043197 Carstairs & Morris 1991 3197 /id\00 \00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\1BN:\5CDLEON\5Crefman9\5Csmscotland\03\00\05S1047!Carstairs & Morris 1989 S1047 /id\00!\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\1BN:\5CDLEON\5Crefman9\5Csmscotland\03\00\05S1017\18Carstairs 1988 S1017 /id\00\18\00 

The other literature is also far from complete or comprehensive. This is well illustrated, as described below in more detail, in the minimal comparative analyses of the Scottish Health Survey and the Health Survey for England. These two surveys have been conducted using  similar protocols and survey instruments and are therefore very suitable for comparison.  There is considerable scope for making good these deficiencies through comparative analyses of existing data sets including those based on international cancer registry data, as well as within the UK for data sets such as the Scottish and English health surveys. These possibilities are discussed further in Chapter 7.

Finally, it is important to note that while there is only a small literature placing Scotland in an international context, there is a very much larger one concerned with describing and understanding trends in mortality and morbidity in Scotland itself, including the bulk of the work by Carstairs already alluded to above, in particular that related to deprivation. QUOTE "3;4" 
3;4

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\1BN:\5CDLEON\5Crefman9\5Csmscotland\03\00\05S1047!Carstairs & Morris 1989 S1047 /id\00!\00 
 For example, with respect to cancer incidence and mortality much of the available information on Scotland has recently been synthesised by Swerdlow et al. QUOTE "5" 
5
This not only examines trends in mortality and incidence for specific cancer sites, it also discusses related trends in known risk factors for cancer in Scotland. This paper complements a more extensive analysis by the same team that focuses on England and Wales. QUOTE "6" 
6
 

Comparisons within the United Kingdom

The United Kingdom has an international reputation for analysis of routine mortality data going back to the middle of the 19th century. Mortality rates relative to those in England and Wales have been compared on many occasions in official publications from the General Register Office and academic researchers. QUOTE "7" 
7
 The most recent example is the volume Geographic Variations In Health from the Office for National Statistics (ONS) published in 2001. QUOTE "8" 
8
 This examines in considerable detail geographic differences within the United Kingdom in the 1990s in mortality, fertility and cancer incidence. In addition it also looks at the geography of deprivation, socio-economic level and at the geography of social class differences in mortality within the UK. Many of the analyses look at Scotland in relation to Wales, Northern Ireland and the English regions. In other analyses local authorities throughout the UK are used as the unit of analysis.  

This recent ONS volume QUOTE "8" 
8
 highlighted the following with respect to Scotland’s position in the UK. Scotland has the highest rates of: lung cancer incidence and mortality; ischaemic heart disease; and stroke mortality; accident mortality; suicide; alcohol-related mortality and drug related poisonings. A central finding of the volume was that within constituent countries, there was considerable sub-regional variation in mortality and other health-related outcomes. In a recent paper QUOTE "9" 
9
 from the same team on geographic inequalities in life-expectancy in the UK for the years 1995-97, Glasgow City was found to have the lowest life expectancy at birth of any local authority area in the UK. 

Aside from mortality and cancer incidence there are very few sources of data on health status routinely collected on the whole or representative samples of the Scottish population that may be compared with other parts of the UK. The major exception is the Scottish Health Surveys carried out in 1995 and 1998, with a further survey originally scheduled for 2001. These have the advantage of sharing some common questions and methodology with the Health Survey for England carried out at similar time points.  QUOTE "10" 
10
 Indeed one of the aims of the Scottish Health Survey when it was established was to be able to make comparisons with the Health Survey for England. However, the officially published analyses from the Scottish Health Survey give relatively little attention to comparisons with England. 

Cardiovascular Disease Morbidity

Cardiovascular disease was the main focus of the 1995 and 1998 Scottish Health Surveys. The collection of parallel self-reported data in the Scottish and English Health surveys throughout the 1990s allows some consideration of comparative trends in self-reported cardiovascular morbidity between the two countries. 

In the earliest Scottish survey in 1995, which only considered adults under the age of 65 years, Scotland had a higher self-reported prevalence of cardiovascular disease for both males and females than England in the 45-54 year age group and the 55-64 year age group. In the 1998 survey, among males the prevalence of any self-reported cardiovascular disorder( was generally similar in Scotland (23.6%) and England  (25.5%) except in the 65-74 year old males where prevalence was higher in Scotland (Table 3.2). 

Table 3.2 - Prevalence of any self-reported cardiovascular disorder in Scotland and England 

by age and sex (1998)

	Any cardiovascular disorder
	Percentage (%)  by age (years)
	Total

	
	16-24
	25-34
	35-44
	45-54
	55-64
	65-74
	

	Males
	Scotland
	4.4
	11.3
	15.6
	27.9
	45.0
	57.9
	23.6

	
	England
	7.3
	13.5
	17.1
	27.6
	44.0
	51.8
	25.5

	Females
	Scotland
	6.4
	9.7
	15.8
	25.6
	44.8
	50.7
	23.5

	
	England
	9.3
	12.9
	15.9
	24.6
	37.6
	54.3
	24.0


     Source: The Scottish Health Survey, 1998

Among  females, the prevalence of any cardiovascular disease in Scotland in 1998 was lower for women aged less than 45 years and aged 65-74 years but was otherwise higher than in England. This difference was most notable for the 55-64 year old females, where prevalence was 44.8% in Scotland as compared to 37.6% in England  QUOTE "10" 
10
.

Comparisons of risk factors for cardiovascular disease 

The principal risk factors for cardiovascular disease include smoking, raised cholesterol, raised blood pressure, low levels of physical activity and obesity.  QUOTE "11" 
11
 The prevalence of these risk factors is estimated in both the Scottish Health Survey and the Health Survey for England, via interviews and the collection of anthropometric data and blood samples. The parallel data collected allows the following comparisons of risk factor prevalence to be made between Scottish and English populations:

Smoking 

In 1998 in Scotland 34% of males and 32% of females aged between 16 and 74 years reported that they smoked. QUOTE "10" 
10
 This represented a decrease in the percentage of Scottish females smokers in the 16-64 year age group from 36% to 33% between 1995 and 1998, but there was no change in males of the same age. The prevalence of smoking for males was higher in Scotland than in England in 1998 (34% compared with 30% in England) and males tended to smoke more heavily on average in Scotland than in England (17.5 cigarettes/day compared to 15.7/day in England). Similarly for females, while smoking was less common than for males in all age groups, the prevalence of smokers was nevertheless higher in Scotland than in England (32% compared with 29% in England) and they also tended to be heavier smokers. The mean number of cigarettes per day for Scottish females was 14.9 as compared to 13.7 in England. While current smoking rates were higher in Scotland than England for both males and females in 1998, the proportion of ex-smokers was higher for both sexes in England (Table 3.3).

Table 3.3 - Adults self-reported smoking status in 

Scotland and England, by age and sex (1998)

	Self-reported Smoking status
	Current smoker

(%)
	Ex-smoker

(%)
	Never smoked

(%)

	Males
	Scotland
	34
	22
	44

	
	England
	30
	29
	41

	Females
	Scotland
	32
	18
	50

	
	England
	29
	20
	51


          Source: The Scottish 1998 Health Survey

In children self-reported smoking behaviours in Scotland and England were very similar, with approximately 20% of all children aged 8-15 years reporting having ever smoked and less than 5% in the same age group reporting regular smoking (more than one cigarette per week). However cotinine( analyses suggested that this figure was an underestimate of the true rate of smoking in this age group.  In Scotland it was additionally estimated that 44% of all boys and 40% of girls aged between 8 and 15 years were regularly exposed to tobacco smoke in their own home environment, but comparable figures were not published for England.

Raised Cholesterol 

Data from the 1998 Health Surveys for Scotland and England suggested that the mean level of total cholesterol was similar in Scotland and England in all age groups and for both sexes. However among males the proportion with a cholesterol level of 6.5mmol/L or greater was slightly higher in Scotland than in England in the 35-64 year olds, but lower in the 65-74 year olds (18.1% compared to 26.3%). For females the proportion with a cholesterol of 6.5mmol/L or above was lower in Scotland than in England (18.1% compared to 20.0%).  Additionally the levels of mean HDL cholesterol did not differ between those sampled in Scotland and England, being constant across all age groups at approximately 1.3mmol/L in males and 1.5mmol/L in females in both countries.

Raised blood pressure 

In 1998 hypertension (defined as a systolic blood pressure of greater than 140mmHg and/or a diastolic blood pressure of greater than 90mmHg) was reported with a prevalence of 33.1% for males and 28.4% for females in Scotland. The prevalence of  hypertension in England in 1998 (using the same definition) was 40.1% for males and 29.4% for females. The prevalence of hypertension was lower in Scotland in all age groups of males and for all age groups of females except the 45-64 year age group. Additionally mean systolic blood pressure  (SBP) was slightly lower in Scotland than in England over all ages and sexes, however the differences were smaller than those found in the two 1995 studies (Table 3.4). This change was the result of reductions in mean systolic blood pressure in England rather than any variation in the Scotland mean. Mean diastolic blood pressure was also lower in Scotland than in England for both males
(73.5mm Hg compared to 76.0mm Hg) and females (69.5mm Hg compared to 71.7mm Hg). 

Children’s blood pressure was also slightly lower in Scotland than in England, though the absolute differences were small (Scottish male mean SBP 0.3mm lower than English male mean and in females 0.6mm lower). 

Table 3.4 - Mean adult systolic blood pressure in

Scotland and England, by age and sex (1998)

	Mean SBP (mmHg)
	Age
	Total

	
	16-24
	25-34
	35-44
	45-54
	55-64
	65-74
	

	Males
	Scotland
	125.0
	127.5
	128.3
	133.6
	141.0
	145.0
	132.4

	
	England
	128.4
	130.4
	131.2
	136.2
	142.1
	147.7
	135.6

	Females
	Scotland
	116.7
	116.9
	120.7
	129.7
	139.3
	148.5
	127.4

	
	England
	120.1
	120.5
	123.5
	131.7
	140.1
	149.2
	130.0


          Source: The Scottish 1998 Health Survey

Low levels of physical activity 

Physical activity was measured in the Health Surveys by considering both specific types of activity and summary measures of activity, but it was the latter measures that were compared in any detail. Between the ages of 15 and 64 Scottish males were as likely as their English counterparts to have a level of physical activity that complied with the recommended healthy level (i.e. at least 30 minutes of moderate activity on five or more days a week). However Scottish males aged between 55 and 64 years were less physically active than English males of the same age (26% reached the recommended level in comparison to 32% in Scotland and England respectively). Figures for Scottish females in comparison to English females of all ages were similar to those for the males. Boys and girls aged 8-15 years in Scotland participated in physical activities to a similar extent to those of the same age in England, however boys in Scotland were slightly more likely to be in the highest activity group (active for more than 60 minutes or more on five or more days a week) than boys in England (73% compared to 69% respectively).

Obesity 

In Scotland over half the adult population were classified as either overweight or obese in the 1998 Scottish Health Survey.  In both sexes the prevalence of obesity increased by about 3% between 1995 and 1998. In adults (aged 16-74 years) there were no significant differences between  BMI (Body Mass Index in kg/m2 ) measurements in Scotland and England, for any age-group or sex. In terms of clinical definitions of overweight (BMI between 25 and 30 kg/m2 ) and obesity (BMI of greater than 30 kg/m2) Scotland had a lower prevalence of overweight males (42.6%) compared with England (45.3%) but a higher prevalence of obesity (19.6%) compared with England (17.4%). Among females the prevalence of being overweight (32.1%) or obese  (22.1%) was not significantly different between Scotland and England overall. However in the 16-24 year old age group Scottish females were more likely to be overweight or obese  (30.4%) than their English counterparts (26.1%). 

In general there were no significant differences in mean BMI or in prevalence of obesity in children aged between 2 and 15 years in Scotland and in England, however mean BMIs were marginally higher in boys and in girls in Scotland in all age groups.

Summary: Cardiovascular Morbidity Comparisons within the United Kingdom

Whilst the prevalence of self-reported cardiovascular disease was similar overall in Scotland and England in 1998 there were nevertheless some differences in the prevalence of important risk factors. There were more current smokers (both male and female) in Scotland in 1998 and less who had quit smoking in comparison to England. Whilst overall mean systolic blood pressures tended to be greater at all ages and in both sexes in England than in Scotland, middle aged Scottish females (aged 45-64 years)  tended to have a greater prevalence of hypertension (systolic blood pressure greater than 140mmHg) than their English counterparts and obesity rates were greater in young Scottish women (16-24 years). These differences may have important implications for rates of cardiovascular disease in the future, particularly in Scottish women, who already have a higher prevalence of cardiovascular disease than English females between the ages of 35 and 64 years.

 Finally with respect to comparative studies of cardiovascular morbidity within the United Kingdom the British Regional Heart Study (http://www.ucl.ac.uk/primcare-popsci/brhs/) deserves to be mentioned.  It was established 1978-80 and involved 7,735 middle-aged men from 24 towns in England, Wales and Scotland. The Scottish towns are Dunfermline, Falkirk and Ayr. However, these towns are not representative of Scotland as a whole and the study as a whole is therefore unable to contribute very much to our description or analysis of differences in disease and risk factor profiles in Scotland and England or Wales as a whole.

Broader international comparisons

This section reviews the scarce literature on Scotland’s health in an international context beyond comparisons within the UK. This literature comes under four main headings. Firstly, analyses of international variations in mortality, usually from specific causes, based almost exclusively upon data collected by the World Health Organisation from its member countries, in which Scotland is included as a separate entity. Secondly, there are equivalent analyses of cancer incidence and survival. The incidence comparisons are based either on data obtained directly from individual cancer registries, or from international compilations of data such as produced by the International Agency for Research on Cancer (IARC) including Cancer Incidence in Five Continents, which also includes Scotland as a separate entity. The international comparisons of cancer survival are more limited and rely extensively on the data collected by the EUROCARE study. Thirdly, the only directly comparable international data on cardiovascular disease (apart from mortality) comes from the WHO MONICA project in which countries are represented by studies in specific cites/localities. For Scotland, Glasgow is the MONICA centre. While of interest, the fact that Glasgow is such an outlier even within Scotland itself, means that these data are of limited value for understanding the determinants and levels of cardiovascular disease in Scotland as a whole compared to other countries. Fourthly international comparisons of  the most common risk factors for morbidity and mortality, as identified in the World Heath Report of 2002, are reviewed. However again these comparisons rely heavily on data collected in the WHO MONICA project, which does not provide representative data for Scotland as a whole.

Mortality

The literature on mortality is not reviewed in detail as Chapter 4 of this report provides a definitive analysis of mortality from major causes among working age Scottish adults in relation to 16 other Western European countries over the period 1950-2000. 

There have been a number of publications based on routine mortality data for a wide range of countries which have included Scotland as a separate entity. A particular focus has been cancer mortality, including data compilations covering the period since 1950 QUOTE "12" 
12
 and atlases of cancer  mortality in Europe. QUOTE "13" 
13
 An atlas of European mortality by cause for 1980/81 and 1990/91 has been published that shows mortality for sub-national areas QUOTE "14" 
14
 (see http://www.euromort.rivm.nl/).  Data for England and Wales were presented at a county level, while Scotland was included as a single entity. However, none of these sources provide much substantive discussion about the data they present. One of the few examples of work that has attempted to discuss mortality in Scotland with a range of other countries over time is that of Carstairs. QUOTE "1" 
1
 However, this considered only a small number of broad cause groups and just two points in time (1973-75 and 1981-83) and covers only a small number of European countries plus the USA, Canada and Australia. 

Epidemiological papers looking at international trends and differences in mortality from a  range of causes have been published based on WHO data that include Scotland as one of the countries of interest. Again, cancer mortality has been a particular focus, with papers on all cancers QUOTE "15;16" 
15;16

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00(C:\5CNew Briefcase\5Crefman9\5Cscotland cancer\03\00\0212"Levi, Lucchini, et al. 1999 12 /id\00"\00 
and site specific cancers including  the oesophagus QUOTE "17;18" 
17;18

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00(C:\5CNew Briefcase\5Crefman9\5Cscotland cancer\03\00\011#Vizcaino, Moreno, et al. 2002 1 /id\00#\00 
,  colorectum QUOTE "19" 
19
, pancreas QUOTE "20" 
20
 and malignant melanoma. QUOTE "21" 
21
 Non-cancer causes have also been analysed including cardiovascular disease, QUOTE "22" 
22
 chronic obstructive pulmonary disease QUOTE "23" 
23
 and liver cirrhosis. QUOTE "24" 
24
 However, there are a substantial number of papers that compare mortality rates between countries for specific causes where Scotland is not included as a separate entity, with the United Kingdom appearing as a single country. These include recent papers on lung cancer, QUOTE "25" 
25
 and cardiovascular and cerebrovascular disease QUOTE "26" 
26
 despite the fact that Scottish mortality rates for all these causes are very high. The issue of the uneven visibility of Scotland in the literature and in international compilations of data is a barrier to placing Scotland in an international context, an issue we return to at the end of Chapter 7.

Cancer incidence and survival

Scotland collects and collates its own cancer registration data and has done so since 1959. The three most frequently diagnosed malignancies in males in Scotland in 1997 were, in order of magnitude, carcinoma of the lung, prostate and the large bowel (colon and rectum). For women the corresponding three sites were lung, breast and large bowel (colon and rectum). Together these malignancies account for over 50% of all cancer registrations for each sex. QUOTE "27" 
27
 

Cancer incidence data from Scotland is included in Cancer Incidence in Five Continents QUOTE "28" 
28
 and the Scottish cancer register is part of the European Network of Cancer Registries (ENCR), which has as a major objective improvement of the quality, comparability and availability of cancer incidence data throughout Europe. However in some European comparisons Scotland is only included as part of the United Kingdom (e.g. EUCAN). There have been relatively few publications that have analysed differences in cancer incidence for specific sites between countries that have included Scotland as a separate entity. They include  comparisons of the incidence of cancer of the colo-rectum  QUOTE "19" 
19
, oesophagus and gastric cardia QUOTE "17" 
17
 and cervix. QUOTE "29;30" 
29;30

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00(C:\5CNew Briefcase\5Crefman9\5Cscotland cancer\03\00\012#Vizcaino, Moreno, et al. 1998 2 /id\00#\00 
 

Despite a trend towards increasing cancer survival internationally, survival rates in Scotland are low in comparison to the rest of Western Europe. QUOTE "27" 
27
 Overall, for all Scottish males and females aged between 15 and 99 years who were diagnosed with cancer between 1991 and 1995 the overall five year survival rate was 31.5% for males and 43.1% for females, however the rates of survival differed greatly for different malignancies. For lung cancer the five year survival rate was less than 6% in both males and females, whereas it was approximately 45% for cancer of the large bowel in both sexes and 75% for cancer of the breast in females. The poorer rates of cancer survival in Scotland for all malignancies in a European context have been partly attributed to Scotland’s overall late presentation of cancers, which are less responsive to treatment, and to the relatively higher rates of lung cancer, which has a particularly poor prognosis. QUOTE "27" 
27
 

The most comprehensive international comparisons for Scotland with respect to cancer survival rates come largely as the result of the EUROCARE study. The EUROCARE study  is a European Union funded project to collect survival data from population-based cancer registries and analyse them according to standard procedures. It has collected cancer survival data from 1978 onwards from 45 population based cancer registries in 17 European countries. Of these 7 represent national registries, including Scotland whereas in some other countries coverage is less than 20%. QUOTE "31" 
31
  The EUROCARE study represents the first pan-European study on survival of cancer patients. The commentary below specifically refers to survival data and therefore the EUROCARE studies feature prominently. Relative survival rates for four most significant malignancies in adults, in terms of numbers of patients (lung, colorectal, prostate in males and breast in females), and three common childhood malignancies are considered below in more detail. However, it should be noted that concerns have been expressed that some of the variation in survival rates between countries may be artefactual due to differences in the way in which cancer registries collect their data.

Lung Cancer 

The EUROCARE study considered variations in the prognosis for adults diagnosed with lung cancer between 1985 and 1989 and trends in relative survival from 1978 onwards in the 44 population based cancer registries throughout Europe, including Scotland. Overall survival rates varied considerably being highest in Finland, France, The Netherlands and Switzerland and lowest in Denmark, Poland and the United Kingdom, including Scotland. For all age groups Scottish males and females either had the lowest or second lowest one and five year survival rates as compared to all other countries, and therefore Scottish rates were well below the overall European average. QUOTE "32" 
32
  The authors suggested that the lower survival rates in the United Kingdom may be partly accounted for by poor access to specialised care, noting that the number of specialists in the United Kingdom is lower than in the rest of Europe. The relative under-resourcing of cancer care in the United Kingdom has been the stimulus for recent policy initiatives designed to close this gap QUOTE "33" 
33
. 

Colorectal cancer 

Data from the EUROCARE study were utilised to examine the relative survival of patients with colorectal cancer diagnosed between 1978 and 1989 in 17 countries in Europe.  Overall average five-year survival rates for Europe were  47% and 43% for cancers of the colon and rectum respectively. For Scotland the corresponding five year survival rates were lower than average being 41% and 41% respectively. QUOTE "34" 
34

Prostate Cancer 

Incidence of prostate cancer has increased over the last three decades in most European countries. The  EUROCARE study reported on variation in the relative survival of over 65,000 patients diagnosed with prostate cancer between 1985 and 1989. Considerable variation was found between countries with the highest  5-year survival rates being in Switzerland (72%), followed by Germany (67%) and the Nordic countries (except Denmark). The lowest 5-year survival rates were in Estonia (39%), Slovenia (40%), Denmark (41%) and England (45%). Scotland’s 5-year survival rate was slightly better than this bottom group at 49% but was however lower than the European average which was 59% in 1989  QUOTE "35" 
35
.

Breast Cancer

The EUROCARE study examined variations by country in the relative survival of females from breast cancer based on data supplied by 45 cancer registries in 17 countries for cases between 1985 and 1989. Scotland’s one and five year survival rates over that time period were 3-4% and 6-9% below the European average respectively. This placed Scotland in the same relative position as England and Slovenia. Only Slovakia, Poland and Estonia had lower one and five year survival rates  QUOTE "36" 
36
. However examining trends over the same time period did suggest that survival was showing some slight improvement in the United Kingdom generally and in Scotland specifically.

Childhood Cancer 

In addition to examining trends in cancer incidence and survival in adults throughout Europe the EUROCARE study also compared geographical variations and time trends in childhood cancers.  Data on Acute Lymphoblastic Leukaemia (ALL), the most frequent malignancy in children less than five years of age, was collected from 34 population-based cancer registries in 17 countries, including Scotland.  During 1985-1989 the five year survival rate varied from over 80% to 56%, with the exception of Estonia at 34%. Higher survival rates tended to be found for countries with “good” access to centrally organised diagnostic and treatment centres.  Age and gender based survival differed according to country, although in all countries there was a similar improvement over time.  Scotland had a five year survival rate of 75% which was equal to the pooled European average rate. QUOTE "37" 
37
 

Lymphomas, which account for 10-15% of cancers occurring in children aged 0-14 years and group together a range of diagnoses including Hodgkin’s disease and non Hodgkins lymphoma, did not show great variation in incidence over time. Scottish children tended to do as well or better than the overall European average for five year survival with respect to these conditions. QUOTE "38" 
38

 Neuroblastoma, one of the most common solid cancers in children accounting for 6-10% of all childhood malignancies in Europe, was also compared by the EUROCARE study group. One and five-year survival rates were among the lowest for Scottish children in all age groups studied (<1 year, 1-4 years, 5-9 years and 10-14 years), however overall there were a small number of cases during the period of study (that is those that were diagnosed between 1985 and 1989). Despite improvement in five year survival between 1978-1981 and 1990-1992 of 28% and 36% respectively, Scotland consistently had the lowest survival rates together with England. QUOTE "39" 
39

Other Malignancies

Cancer survival has been considered for several other malignancies in adults by the EUROCARE group, including renal, gynaecological, leukaemia and nasopharyngeal carcinomas. Whilst cancer survival generally increased throughout Europe over the last three decades international differences nevertheless remain wide. QUOTE "40" 
40
 In almost all carcinomas studied Scotland was in the lower half of the rankings for survival.  In terms of survival trends over this time Scotland did not show any marked change in its European ranking with respect to any malignancy. QUOTE "41-50" 
41-50

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00#C:\5CNew Briefcase\5Crefman9\5Csmscotland\03\00\05S1095\14Storm 1998 S1095 /id\00\14\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00#C:\5CNew Briefcase\5Crefman9\5Csmscotland\03\00\05S1082+Sant, van der Sanden, et al. 1998 S1082 /id\00+\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00#C:\5CNew Briefcase\5Crefman9\5Csmscotland\03\00\05S1103\1EBerrino & Gatta 1998 S1103 /id\00\1E\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00#C:\5CNew Briefcase\5Crefman9\5Csmscotland\03\00\05S1102%Jiong, Berrino, et al. 1998 S1102 /id\00%\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00#C:\5CNew Briefcase\5Crefman9\5Csmscotland\03\00\05S1084 Damhuis & Kirkels 1998 S1084 /id\00 \00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00#C:\5CNew Briefcase\5Crefman9\5Csmscotland\03\00\05S1086$Gatta, Lasota, et al. 1998 S1086 /id\00$\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00#C:\5CNew Briefcase\5Crefman9\5Csmscotland\03\00\05S1101%Faivre, Forman, et al. 1998 S1101 /id\00%\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00#C:\5CNew Briefcase\5Crefman9\5Csmscotland\03\00\05S1099%Faivre, Forman, et al. 1998 S1099 /id\00%\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00#C:\5CNew Briefcase\5Crefman9\5Csmscotland\03\00\05S1097%Smith, Whatley, et al. 1998 S1097 /id\00%\00 
. 

Summary: Scottish cancer incidence and survival in a European context

Survival has increased throughout Europe for the majority of adult cancers over the last 25 years, with many people diagnosed with cancer now living longer. Despite the general increase in survival from most malignancies Scotland’s survival rates tend to be among the worst in the Europe for many of the most common malignancies in adults, although for childhood cancers, except neuroblastoma, survival rates do not differ significantly from the European average. Table 3.5 summarises the cancer incidence, mortality and survival for Scotland separately for males and females in comparison to nine other European countries for the major malignancies in adults.

Table 3.5 – Scotland’s rank position among ten Western European countries* for 

cancer incidence, mortality and survival by site


Males

	Cancer site
	Incidence
	Mortality
	Survival

	All malignant neoplasms
	2
	1
	1

	Oesophagus
	2
	1
	2

	Stomach
	4
	4
	1

	Colon
	1
	3
	2

	Rectum
	1
	3
	1

	Trachea, bronchus and lung
	1
	1
	1

	Prostate
	5
	6
	3

	Brain and other CNS
	9
	2
	2

	Leukaemias
	6
	9
	3


Females

	Cancer site
	Incidence
	Mortality
	Survival

	All malignant neoplasms
	2
	2
	1

	Oesophagus
	1
	1
	2

	Stomach
	5
	4
	1

	Colon
	2
	3
	1

	Rectum
	1
	3
	1

	Trachea, bronchus and lung
	1
	1
	1

	Breast
	3
	2
	2

	Brain and other CNS
	9
	3
	1

	Leukaemias
	8
	9
	1


Source: Trends in Cancer Survival in Scotland 1971-1995 (ISD, Scotland, 2000)

*Scotland in comparison to  England and Wales, Sweden, Spain, Netherlands, Italy, Germany, France, 

Finland and Denmark.

Note :  Ranking  of age-standardised  incidence and mortality rates where 1=highest rate. For survival 

ranking based on 5-year relative survival for cases diagnosed 1985-89 and 1=lowest survival.

Cancer overtook cardiovascular disease as the leading cause of premature death in adult Scots in 1999 and tackling cancer is therefore a top priority for the Scottish Executive as outlined in their recently published cancer strategy document – “Cancer in Scotland: Action for Change”. QUOTE "27" 
27
 In a European context the challenge for Scotland is to increase survival as well as looking at preventative measures to decrease cancer incidence. With lung cancer as the major killer of males and females, smoking cessation and preventing children from starting smoking will be of key importance to this drive.

Cardiovascular disease morbidity 

There are few studies that consider Scotland’s international position, with respect to cardiovascular morbidity. More detailed studies do consider the distribution of risk factors for CVD for a sample of the Scottish population in an international context (e.g. MONICA study) but the sample is not representative of the whole population. The MONICA study has monitored trends in cardiovascular disease and related these to population risk factor changes in 32 collaborating centres in 21 countries since the early 1980s, including Glasgow. The data from the MONICA study have also been included by the British Heart Foundation in its compendium of European cardiovascular disease statistics. QUOTE "51" 
51
 These statistics draw on a range of international sources, including the World Health Organisation (WHO), European Union statistics (EUROSTAT) as well as the WHO MONICA study. However as the report describes, comparable data on morbidity from cardiovascular diseases are not collected on a country-wide basis across Europe and so the morbidity data collected from the MONICA study is the primary source of comparative data. There is a particular problem for Scotland being represented by Glasgow, as this city has the worst health status of any area in Scotland with respect to a wide range of measures. QUOTE "52" 
52
 Despite this major limitation one way to interpret these data is to treat Glasgow’s position relative to other countries as being a worst case scenario for Scotland as a whole. 

In terms of international comparisons of cardiovascular disease (CVD) prevalence, recent data from the MONICA project suggest that international differences in incidence of CVD parallel the international differences in mortality rates described elsewhere (Chapter 4). The two MONICA populations in the United Kingdom, Glasgow and Belfast, have the two highest incidence rates for females and the second and fourth highest rates for males respectively (out of 35 MONICA populations, Figures 3.5 and 3.6). They do however also have lower case fatality rates (defined as death within 28 days of a coronary event)  than the average for MONICA populations. QUOTE "51" 
51
 

Figure 3.5 - International comparison of coronary event rate in MONICA populations (Females)
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Figure 3.6 - International comparison of coronary event rate in MONICA populations (Males)
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Source: British Heart Foundation Coronary Heart Disease Statistics, 2002

Risk factors for morbidity and mortality in an international context

The recently published World Health Report (2002) estimated the leading risk factors for poor health according to percentage cause of disease burden, measured in Disability-Adjusted Life Years (DALYs). For developed countries the top 6 risk factors, with percentage of disease burden by sex  were as below:

	Risk factor
	Male
	Female

	Smoking and oral tobacco 
	17.1%
	6.2%

	Alcohol 
	14.0%
	3.3%

	Blood pressure 
	11.2%
	10.6%

	Cholesterol 
	8.0%
	7.0%

	Body mass index 
	6.9%
	8.1%

	Low fruit and vegetable intake 
	4.3%
	3.4%


Source: The World Health Report 2002

The discussion below concentrates on comparing the prevalence in Scotland of the six leading risk factors for morbidity and mortality, identified in the World Heath report, in an international context.  Scotland did not appear separately in the analyses used for the WHO report (2002) but was considered only as a part of the United Kingdom. Similarly the OECD Health Data 2002 contains a wealth of comparative information on health status and risk factors for morbidity from 30 countries in the developed world, but Scottish statistics only appear as part of the United Kingdom figures and so Scotland cannot be directly compared to other countries using these data alone. Therefore other than the risk factor comparisons for cardiovascular disease which rely on self-reported data collected in the Health Surveys for Scotland and England (summarised in an earlier section) the main comparisons of risk factors internationally rely once more on data obtained from the Glasgow MONICA centre.  These data are included as part of the British Heart Foundation’s European Coronary Heart Disease statistics which consider international comparisons of risk factors for cardiovascular disease throughout Europe. QUOTE "51" 
51

Smoking 

Smoking is the most important cause of premature mortality in developed countries. QUOTE "53" 
53
 In Europe it is estimated that approximately 26% of all deaths in males and 5% of all deaths in females are due to smoking. Cardiovascular deaths due to smoking contribute approximately 22% in males and 4% in females with the remainder of deaths largely accounted for by smoking related cancer deaths, especially lung cancer. QUOTE "51" 
51
 In Scotland an estimated 13,000 people die each year from smoking related diseases.

The prevalence of smoking (defined as daily smoking) was compared internationally for all populations in the MONICA project (Table 3.6). From these data it is clear that the Glasgow population has higher prevalence rates for smoking in both males and females than the self-reported figures obtained for all Scotland in the Scottish Health surveys. However it is notable that Scottish females, in particular, report a higher prevalence of smoking than all female populations in the MONICA project except Warsaw (Poland) and Glostrup (Denmark). National figures supplied to OECD (which do not list Scotland separately from the United Kingdom) describe the highest female smoking rates in Europe at 32% in Norway and the Netherlands, which provides further evidence that rates of  smoking in Scottish females are among the highest in Europe (OECD Health Data, 2001).

Table 3.6 - Prevalence of smoking, adults aged 35-64, by sex,

latest available data, MONICA Project populations

	MONICA population
	Year of survey
	Men

(%)
	Women

(%)

	Belgium-Charleroi
	1990/93
	48
	29

	Belgium-Ghent
	1990/92
	43
	27

	Czech Republic
	1992
	39
	23

	Denmark-Glostrup
	1991/92
	43
	45

	Finland-Kuopio Province
	1992
	30
	13

	Finland-North Karelia
	1992
	27
	11

	Finland-Turku/Loimaa
	1992
	29
	19

	France-Lille
	1995/96
	33
	17

	France-Strasbourg
	1995/97
	23
	15

	France-Toulouse
	1994/96
	24
	22

	Germany-Augsburg (rural)
	1994/95
	24
	16

	Germany-Augsburg (urban)
	1995/95
	35
	25

	Germany-Bremen
	1991/92
	45
	30

	Germany-East Germany 
	1993/94
	26
	11

	Iceland
	1993/94
	23
	31

	Italy-Area Brianza
	1993/94
	34
	23

	Italy-Friuli
	1994
	29
	22

	Lithuania-Kaunas
	1992/93
	35
	4

	Poland-Tarnobrzeg Voivodship
	1992/93
	54
	21

	Poland-Warsaw
	1993
	52
	34

	Russia-Moscow (control)
	1992/95
	47
	14

	Russia-Novosibirsk (control)
	1995
	60
	6

	Spain-Catalonia
	1994/96
	41
	15

	Sweden-Gothenburg
	1994/96
	25
	29

	Sweden-Northern Sweden
	1994
	21
	28

	Switzerland-Ticino
	1993/93
	36
	26

	Switzerland-Vaud/Fribourg
	1992/93
	27
	25

	UK-Belfast
	1991/92
	29
	25

	UK-Glasgow
	1995
	41
	41

	Yugoslavia-Novi Sad
	1994/95
	49
	30


Alcohol

Alcohol consumption has mixed health effects whether adverse through acute intoxication, or chronic dependency, or potentially beneficial through moderate levels of consumption. QUOTE "11" 
11
 On balance however the positive effects of alcohol on the health of populations tend to be outweighed by the negative and it is estimated that in developed countries 10% of DALYs are lost due to alcohol consumption. QUOTE "51" 
51
 There is also increasing evidence that patterns of drinking are relevant to health as well as the volume of alcohol consumed, binge drinking in particular being especially hazardous. QUOTE "53" 
53
  Yet comparative studies tend to concentrate on average alcohol consumption rather than individual patterns of use. The self-reported figures from the comparable health surveys for Scotland and England suggest that mean alcohol consumption was higher for Scottish males than their English counterparts in 1995 but in 1998 the differences were negligible.  For 16-64 year old Scottish males mean weekly consumption was approximately 19 units and 32% of males exceeded 21 units a week.   In females however alcohol consumption was lower in Scotland than in England for all age groups and in all categories of drinking. The average mean weekly consumption of alcohol in Scottish females aged 15-74 years was 6.5 units in Scotland compared to 7.6 in England and 19% of English females of the same age consumed over 14 units in an average week as compared to 19% of the same aged English females (Table 3.7).
Table 3.7  -  Mean weekly alcohol intake in Scotland and England, by age and sex

	Mean weekly units

of alcohol
	Age
	Total

	
	16-24
	25-34
	35-44
	45-54
	55-64
	65-74
	

	Males
	Scotland
	23.4
	20.5
	17.7
	20.0
	17.4
	13.5
	19.1

	
	England
	23.9
	19.0
	19.8
	20.6
	16.2
	12.2
	18.8

	Females
	Scotland
	10.0
	7.4
	7.4
	6.2
	4.4
	2.8
	6.5

	
	England
	10.8
	8.4
	8.1
	7.9
	5.5
	4.5
	7.6


Source: Scottish Health Survey 1998

International comparisons of alcohol consumption supplied to OECD, which do not separate figures for Scotland from those of the United Kingdom, rely on litres of alcohol sold annually per capita, which are not directly comparable with the self-reported Scottish results.  The information from the MONICA populations describes alcohol consumption in the same way.

Blood Pressure  

Approximately 62% of cerebrovascular disease and 49% of ischaemic heart disease are attributable to higher than ptimal blood pressure in both sexes globally. QUOTE "53" 
53
  Blood pressure, as is the case with many biological measures is a continuous variable which tends to be normally distributed within populations (although the mean and standard deviations differ among populations). Thus hypertension which represents a clinical disorder (although usually asymptomatic) relies on a predetermined cut-off point. Often problems arise in international comparisons of the prevalence of high blood pressure in different populations because the definition of hypertension is not always consistent between studies. Even within the Scottish Health Surveys the defined cut-off point for diagnosis changed between the 1995 and 1998 surveys.  In  the 1995 survey high blood pressure  was defined as “taking medication affecting blood pressure, or having a systolic blood pressure of 160mmHg or more or a diastolic blood pressure of 95mmHg or more”. However in the 1998 survey the cut-off points were changed from 160mmHg to 140mmHg and 95mmHg to 90mmHg respectively.
Figure 3.7 -  Percentage of adults aged 35-64 with systolic blood pressure levels of  160 mmHg or more, latest available data from the MONICA study
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Source: British Heart Foundation Coronary Heart Disease Statistics, 2002

In terms of international comparisons of rates of hypertension (defined as a systolic blood pressure greater than or equal to 160mmHg) the only reliable comparisons outside the United Kingdom come from the data collected in the MONICA project. The percentage of adults aged between 35 and 64 years in the MONICA populations with hypertension are displayed in Figure 3.7. In this comparison Glasgow rates of hypertension for both males and females are slightly better than the average of all MONICA populations.

Cholesterol   

Raised levels of serum cholesterol increases the risks of ischaemic heart and other vascular disorders.  It has recently been estimated to cause 18% of the global burden of cerebrovascular disease (mostly non-fatal events) and 56% of the global burden of ischaemic heart disease.  As is the case with blood pressure the risks associated with any level of cholesterol tend to be continuous. There are however no comparative European wide estimates of the morbidity attributable to increased cholesterol levels. The only reliable comparative data comes from the MONICA project, in which Glasgow figures are presented. QUOTE "51" 
51
 Glasgow  females have higher levels of cholesterol than the average for the MONICA populations but males levels are close to average (Figure 3.8).

Figure 3.8 -  Percentage of adults aged 35-64 with blood cholesterol levels of 7.8 mmol/l or more, latest available data from the MONICA study
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Source: British Heart Foundation Coronary Heart Disease Statistics, 2002

Body Mass Index 

Obesity, particularly abdominal obesity is a major risk factor for cardiovascular disease, diabetes, hypertension and premature death and its prevalence is increasing throughout the developed world. QUOTE "53" 
53
 Internationally there are few European studies other than the MONICA project which measure height and weight in adults to obtain BMI estimates. 

However a British Heart Foundation study published estimates of male and female rates of obesity in Finland, the Netherlands, East and West Germany and the United Kingdom as a whole (Scotland not separate). They demonstrated that obesity rates were increasing throughout Europe, a finding replicated within the MONICA project. Considering the Scottish figures from the 1998 Health Survey in comparison to those from the EU survey in 1997 it appears that Scotland have more females in particular in the obese category than any other EU country surveyed. QUOTE "54" 
54

Low fruit and vegetable intake 

There is now growing evidence of the health benefits of dietary fresh fruit and vegetables. The recently published World Health Report 2002  QUOTE "53" 
53
 concluded that 7.5% of loss of Disability-Adjusted Life Years (DALYs) could be attributed to inadequate fruit and vegetable consumption.  

Although it has long been recognised that the Scottish diet is low in fruit and vegetables QUOTE "55" 
55
 there are few recent data on levels of consumption at all ages that can be used for international comparisons. Data from the National Diet and Nutrition Survey, covering those aged 4-18 years, reports that the median daily intake of fruit and vegetables in this age group in Scotland is 104g for males and 114g for females which is far below the recommended level (400grams per day in adults). Corresponding consumption data for adults will not be available until early 2003 when the report on 19-64 year olds is published. 

Data from the 1998 Scottish Health Survey however showed that 29% of males eat fresh fruit once a week or less often and among females the figure is lower at 19% . This was similar to the pattern of consumption for English males and females. However Scottish children were more likely to have eaten fruit daily than English children (57% versus 50%). QUOTE "10" 
10
 Further data from the MONICA Survey in 1992 (Glasgow) found that 52% of men and 36% of women had low or marginal levels of plasma vitamin C providing further evidence that dietary intake of fruit and vegetables was inadequate. Data from the British Heart Foundation estimated the average intake of fruit and vegetables for males in the whole United Kingdom to be 253grams per week and for females to be 242 grams per week  QUOTE "51" 
51
.

Summary 

This chapter has summarised the state of existing knowledge concerning Scotland’s health in an international context. The following conclusions may be drawn from this overview:  

· Life expectancy in Scotland today is among the lowest in Western Europe. It is salutary to note that life expectancy in Scotland is closer to that of Cuba, Costa Rica and the Czech Republic than it is to other parts of the UK. 

· There is nothing historically inevitable about Scotland’s poor showing in the life expectancy league. Looked at over the entire course of the 20th century, Scotland’s disadvantaged position is a relatively recent phenomenon.  

· Systematic comparisons of mortality and especially morbidity for Scotland as a whole compared to a range of other countries are rare.

· Mortality rates have routinely been compared for Scotland within the United Kingdom for many decades, but comparisons of morbidity are more limited.

· Comparisons of cardiovascular morbidity do exist for Scotland as part of the United Kingdom from the Heath Surveys in Scotland and England but the comparative analyses to date have been limited and provide only weak evidence being based largely on self-reported data.

· Overall the prevalence of self-reported cardiovascular morbidity is similar throughout England and Scotland, however there are some notable differences. Scottish males aged 65-74 years and middle aged Scottish females (45-64 years) have a higher self-reported prevalence of CVD than their English counterparts.

· A greater proportion of Scottish adult males and females report that they are current smokers and fewer report that they have quit smoking than in England. Scottish smokers also tend to report heavier daily smoking rates.

· While there are few differences in levels of measured risk factors between Scottish and English adults, two potentially worrying differences were noted among younger females. Levels of hypertension were greater in Scottish females aged 45-64 years and levels of overweight and obesity were significantly higher in young Scottish females (16-24 years) than in English females in the same age groups. 

· Most international comparisons of cardiovascular morbidity and risk factors for morbidity beyond the United Kingdom do not include Scottish data separately from the United Kingdom as a whole.

· International comparisons of Scottish cardiovascular mortality and morbidity instead rely heavily on data collected in the Glasgow arm of the MONICA study which, though of high quality, is not representative of Scotland as a whole.

· Cardiovascular event rates were highest for Glasgow females and second highest for Glasgow males in comparison to all MONICA populations.

· Levels of risk factors for cardiovascular morbidity in Glasgow, with the exception of hypertension, are amongst the highest of all populations in the MONICA study.

· Internationally comparable data on diet in Scotland is very sparse, although the information that is available suggests that consumption of fresh fruit and vegetables is considerably below that which is recommended.

· Scotland has a well established population cancer registry. Data from this registry is sometimes, but not always, included separately from the United Kingdom in international compilations of cancer incidence statistics. However, there is very little published literature analysing cancer incidence in Scotland in comparison to other countries.

· European comparisons of cancer survival are far more limited but Scotland data is included in the comprehensive EUROCARE study. 

· Existing European comparisons of cancer incidence and survival almost consistently rank Scotland as having amongst the highest incidence rates and lowest survival rates for most important adult malignancies. Rates in children are however closer to the European average. 

1. SCOTTISH MORTALITY  IN A EUROPEAN CONTEXT : 1950-2000

A central objective of this review is to produce an analysis of long-term trends and differences in mortality in Scotland and a set of comparison countries. As has been discussed in the previous chapter, there is some literature comparing Scotland to the rest of the United Kingdom. However, little has been published that has focussed on Scotland’s position in the broader European context and nothing produced so far has been as systematic and comprehensive as that presented below.

In this chapter we present key results from a systematic analysis of Scottish mortality rates compared to rates in other European countries over the period 1950-2000. The full results of this analysis are presented in Part II of this report, which is produced as a separate volume. This provides a detailed description of the data source and methods, together with a comprehensive set of graphs covering all-cause mortality in four age groups and from 13 specific causes of death in Scotland, 17 other Western European countries and 2 Eastern European countries (Poland and Hungary). 

Data and methods

The data used in these analyses comes from the World Health Organisation’s Statistical Information System (http://www3.who.int/whosis/whsa/ftp/download.htm). This WHO Mortality Database contains files of numbers of deaths by country, 5-year age group, sex, single calendar year and cause-of-death. In addition the corresponding mid-year population estimates are also provided. These are official national statistics as they have been transmitted to the World Health Organization by the authorities of the countries concerned. Cause-of-death information is compiled on the basis of reports provided at registration of death, coded according to the revision of the International Classification of Diseases (ICD) used by the country at the time of each death. Information about revisions and codes used to define each cause of death is provided in Part II of this report, together with the rate standardisation procedures used. 

The analysis of routine mortality data between countries and over time is complicated by variation in medical culture and traditions of certifying doctors, the precision with which underlying causes of death are determined, and the classification of causes in use. The ICD codes used to define the specific causes examined are those that have been commonly used within the United Kingdom in other analyses and minimise discontinuities between ICD revisions. Nevertheless there are almost certainly differences over time and between countries that are artefacts due to variation in practice and procedure. However, it goes beyond the scope of this review to go into these issues in detail, and we believe that for the broad groups of cause of death we have selected the main conclusions concerning Scotland’s position in the Western European mortality league are robust.

Assessing Scotland’s international position

In this chapter we have compared Scottish mortality rates with those in 16 other Western European countries (table 4.1). Smaller countries such as Luxembourg and Iceland have not been included because of substantial random variability in mortality rates due to the small numbers of deaths on which they were based. Greece was excluded because cause-specific mortality was only available from 1961.

We have taken two complementary approaches to assess Scotland’s mortality position relative to these 16 other Western European countries for specific ages or causes of death. The first is to determine Scotland’s rank in this set of countries according to their age-standardised mortality rate, with the country that has the highest mortality being assigned rank 1. To minimise the influence of random variation, this ranking has been done for rates aggregated over consecutive 5-year calendar periods from 1956-60 to 1991-95. The second approach has been to examine mortality rates for Scotland over time in relation to the simple arithmetic mean rate for the full set of  17 comparison countries including Scotland itself. This mean is referred to in the text as the Western European country mean. Finally, the minimum and maximum rate within the set of 17 countries was determined for each year in the period 1955-95.

Table 4.1 – The 17 countries included in comparative mortality analyses

	Austria 
	Norway

	Belgium 
	Portugal

	Denmark
	Spain

	Finland
	Sweden

	France 
	Switzerland 

	Germany
	UK - England & Wales

	Ireland
	UK - Northern Ireland

	Italy
	UK - Scotland

	Netherlands
	


It is important to emphasise that Scotland’s rank position and relation to the Western European country mean in any one period does not capture all the important information required in order to make a full public health assessment of Scotland’s mortality. Of equal importance is the actual trend in the Scottish rates and whether they are converging diverging or running parallel to the Western European country mean. All of these aspects of Scotland’s mortality are considered in this Chapter.

Mortality from all causes by age

Scotland’s position in the European life-expectancy league has progressively deteriorated over the course of the 20th century as outlined in the previous chapter. In 2000, only Portugal among Western European countries had lower life-expectancy in males than Scotland, while for females life-expectancy was in the lowest of all. However, life-expectancy at birth is a single summary measure that can conceal a more complex pattern at particular ages. This is the case when comparing Scotland’s position with that of other Western European countries: it varies considerably by age being at its worst among working-age adults, not as bad among the elderly, and average among children. 

Table 4.2  - Scotland’s rank position among 17 Western European Countries

All-cause mortality* by sex and age for 1991-95

	Age group
	Males
	Females

	0  years (infancy)
	4
	9

	1-14 years
	8
	5

	15-74 years
	1
	1

	75+ years
	3
	3


* Ranking of rates age-standardised to European population

Note : Rank position 1 is for the country with highest mortality

This is shown in Table 4.2, which presents Scotland’s rank position within the 17 Western European countries, defined above, by age and sex for the period 1991-95 (the most recent period for which we have data for all countries).  It is only at ages 15-74 years that Scotland’s mortality is the highest of the 17 countries included in the analysis i.e. has rank position 1. In childhood in particular, Scotland is some way from having the worst mortality. Thus the notion that Scottish mortality is most extreme among the young and the elderly, who are commonly regarded as being particularly vulnerable, is not supported by the data. It is the high mortality among working-age men and women that accounts for Scotland’s extreme position in the life-expectancy league.

Table 4.3  - Scotland’s rank position* out of 17 Western European countries for

mortality from all-causes by age and period of death 1956-95

Males

	Age
	Year 

	
	1956-60
	1961-65
	1966-70
	1971-75
	1976-80
	1981-85
	1986-90
	1991-95

	0
	8
	9
	9
	6
	7
	7
	6
	4

	1-4
	13
	12
	9
	11
	7
	11
	7
	11

	5-9
	12
	10
	11
	10
	14
	6
	11
	7

	10-14
	10
	9
	8
	12
	11
	4
	2
	9

	15-19
	13
	13
	12
	14
	12
	12
	9
	5

	20-24
	13
	12
	9
	11
	13
	14
	11
	10

	25-29
	12
	11
	9
	13
	13
	11
	10
	8

	30-34
	9
	11
	8
	9
	8
	9
	11
	11

	35-39
	7
	5
	7
	7
	6
	8
	9
	11

	40-44
	4
	4
	5
	6
	5
	6
	6
	8

	45-49
	4
	2
	4
	3
	5
	5
	4
	6

	50-54
	2
	2
	2
	2
	2
	3
	2
	2

	55-59
	2
	2
	2
	2
	2
	1
	1
	1

	60-64
	2
	1
	2
	2
	1
	1
	1
	1

	65-69
	1
	1
	2
	1
	1
	1
	1
	1

	70-74
	2
	1
	2
	1
	1
	1
	1
	1

	75-79
	3
	2
	3
	2
	2
	1
	2
	2

	80-84
	4
	3
	5
	3
	4
	2
	2
	3

	85+
	4
	4
	5
	7
	4
	4
	3
	5


Females

	Age
	Year 

	
	1956-60
	1961-65
	1966-70
	1971-75
	1976-80
	1981-85
	1986-90
	1991-95

	0
	9
	9
	9
	6
	8
	6
	9
	9

	1-4
	13
	9
	9
	9
	8
	12
	14
	6

	5-9
	11
	15
	12
	13
	15
	7
	16
	13

	10-14
	9
	6
	11
	17
	7
	7
	3
	6

	15-19
	12
	10
	9
	12
	9
	10
	15
	6

	20-24
	10
	10
	12
	15
	8
	11
	9
	7

	25-29
	8
	9
	11
	8
	6
	9
	6
	5

	30-34
	9
	9
	8
	5
	6
	7
	6
	5

	35-39
	5
	3
	2
	2
	1
	4
	2
	3

	40-44
	2
	1
	1
	1
	1
	1
	4
	3

	45-49
	2
	1
	1
	1
	1
	2
	2
	2

	50-54
	2
	2
	1
	1
	1
	1
	2
	2

	55-59
	1
	1
	1
	1
	1
	1
	1
	2

	60-64
	1
	1
	2
	2
	1
	1
	1
	1

	65-69
	1
	1
	1
	1
	1
	1
	1
	1

	70-74
	3
	3
	3
	4
	2
	1
	1
	1

	75-79
	4
	3
	6
	8
	5
	2
	2
	1

	80-84
	5
	7
	7
	8
	7
	4
	4
	3

	85+
	5
	9
	8
	9
	6
	7
	6
	5


*   Rank position 1 indicates highest mortality, while rank position 17 indicates lowest mortality 

of Western European countries

Among working-age adults, it is the middle-aged whose position is particularly poor in Scotland compared to other countries in Western Europe. This has been a feature of mortality in Scotland for most of the past 50 years, as shown in Table 4.3. Scottish men have had the highest or second highest mortality among the 17 comparison countries in each five year age-group 55-59 to 70-74 years over the entire period 1956-95. Scottish women are similarly ranked first or second over the same period for the even broader age range from 45-49 to 65-69 years.

In the most recent period (1991-95) among young adults (20-39 years) the rank position of Scottish mortality in men becomes relatively favourable in the context of Western Europe. However, young adult women in Scotland, while not doing badly, have a poorer relative position in Europe than Scottish men. Indeed, Table 4.2 shows that in general under the age of 70 years, the rank position of women in any one age-group has tended to be poorer than that of men over the entire period 1956-95. Thus relative to working-age-adults in other Western European countries the mortality of Scottish women is, and has been, even worse than that of Scottish men. These data challenge any assumption that the poor health of Scottish adults, as reflected in mortality at least, is mainly a male problem. 

Trends in all cause mortality

Time trends in all-cause mortality are presented in this section, according to age at death and sex. A standard series of graphs are provided, each of which shows 5 things: the mortality rate for Scotland by year 1950-2000, the Western European country mean based on 17 countries for 1956-1995, the minimum and maximum rates in each year as observed in across all of the 17 countries and finally, the rank position of Scotland in each 5-year period 1956-60 to 1991-95. 

Infant mortality

Time trends in Scottish infant mortality 1950-2000 are shown in Figures 4.1 and 4.2 for males and females respectively. What is most striking are the substantial declines in infant mortality in Scotland and in Western Europe as a whole over the past 50 years, with a dramatic convergence in country rates. Scotland’s infant mortality rates have tended to be either just below or around the Western European country average throughout the period. 

Figure 4.1
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Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Figure 4.2

[image: image10.emf]Infant mortality rates among girls

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Childhood mortality (1-14 years)

The overall picture in children is somewhat similar to that for infants. As can be seen in Figures 4.3 and 4.4, there has been a long-term decline in childhood mortality in Scotland and the other Western European countries, again with a convergence between the best and worst. 

For this age group, the Western European country mean is rather misleading, as it is strongly influenced by Portugal which has been an extreme outlier throughout the period.  More informative are the rank positions that show Scotland to have held a middle position in the European league. Among boys there has been a tendency for Scotland’s rank position to deteriorate slightly.

Figure 4.3

[image: image11.emf]All cause mortality age standardised rates among boys aged 1-14 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Figure 4.4

[image: image12.emf]All cause mortality age standardised rates among girls aged 1-14 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Working-age adults (15-74 years)

As already noted, it is among working-age adults that Scotland’s mortality is worst relative to other Western European countries. Figures 4.5 and 4.6 demonstrate this vividly for men and women. Rates for Scottish men ranked 2nd highest (after Finland) until the end of the 1970s, after which time they became the highest of all the 17 Western European countries. Scottish rates have declined at a roughly constant rate since the 1970s, in parallel with the Western European country mean. 

Figure 4.5

[image: image13.emf]All cause mortality age standardised rates among men aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Rates for Scottish women, however, have been the highest in Western Europe at this age since the end of the 1950s (Figure 4.6). Moreover, although the rates for working-age Scottish women have declined at an approximately constant rate since the mid-1950 s, this decline has not been as steep as in most other Western European countries, resulting in a divergence of Scottish rates from the Western European country mean for women.

Figure 4.6

[image: image14.emf]All cause mortality age standardised rates among women aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Elderly (75+ years)
Among Scottish men aged 75 years or more (Figure 4.7), mortality rates were second highest in Western Europe until the mid-1960s, after which Scotland improved its rank position by one place to become third or fourth  highest. Over this period the Scottish rate for men in this age group paralleled the Western European country mean. 

Figure 4.7

[image: image15.emf]All cause mortality age standardised rates among men aged 75 years and over

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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However, for elderly Scottish women (Figure 4.8), there has been a clear worsening in the position relative to other Western European countries, despite a steady overall decline in rates. Although it showed some improvement in the period until the 1970s, the rank position of Scottish women aged 75+ subsequently deteriorated and in the 1990s was ranked third. This deterioration in rank position has been accompanied by a progressive divergence from the Western European country mean since 1965, with other countries tending to show steeper declines in mortality at this age than that observed for women in Scotland.

Figure 4.8

[image: image16.emf]All cause mortality age standardised rates among women aged 75 years and over

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Summary

At all ages, Scottish mortality has declined among males and females since 1975. The Scottish decline has been similar to that of the Western European country mean except for adult women, where the rate of decline has been less steep, resulting in deterioration of Scotland’s rank position relative to that of other Western European countries. Mortality of Scottish working-age women has almost consistently been the highest in Western Europe. These trends are summarised in Table 4.4.

Table 4.4 – Summary of Scottish trends in age-standardised all-cause mortality rates

relative to 16 other Western European countries by age 1956-1995

	Age group
	Scottish trend
	Scottish trend compared to Western European

country mean
	Scotland’s rank position in Western Europe* 

	
	Males


	Females


	Males
	Females
	Males
	Females

	Infancy 

(0 years)
	Declining
	Declining
	Parallel
	Parallel
	Ranked between 4th  and 9th 
	Ranked between 6th  and 9th 

	Childhood 

(1 to 14 years)
	Declining
	Declining
	Parallel
	Parallel
	Ranked between 8th  and 13th 
	Ranked between 5th  and 13th 

	Working-age 

(15 to 74 years)
	Declining since 1975
	Declining
	Parallel
	Diverging
	Highest since 1978
	Highest since 1958

	Elderly 

(75 years plus)
	Declining
	Declining
	Parallel
	Diverging since 1975
	Ranked third/fourth since 1965 
	Rank going up to third in 1990s 


*  Rank position 1 indicates highest mortality in Western Europe. A decrease in rank indicates a deterioration in Scotland’s position among the comparison countries.

Cause-specific mortality at working-ages

It is at working-ages that Scottish mortality is so poor compared to other Western European countries. In this section, therefore, we look at this age group in more detail by describing Scotland’s position in the European mortality league for the period 1991-95 – the latest 5-year period for which data on all 17 comparison countries are available. 

Scotland’s contemporary position

Table 4.5 presents the rank position of Scotland in the period 1991-95 out of the 17 Western European comparison countries. Scotland is at the top of the mortality league for men for ischaemic heart disease while women are at the top for ischaemic heart disease, lung cancer and oesophageal cancer.

Table 4.5  - Scotland’s rank position* out of 17 Western European countries for

mortality among working men and women (15-74 years) by cause of death 1991-95

	Cause of death
	Men
	Women

	Oesophagus cancer
	2
	1

	Stomach cancer
	8
	7

	Colorectal cancer 
	4
	2

	Pancreas cancer
	12
	7

	Lung cancer
	2
	1

	Breast Cancer
	-
	4

	Ischaemic heart disease
	1
	1

	Cerebrovascular  disease
	2
	2

	Chronic obstructive pulmonary disease
	4
	2

	Liver cirrhosis
	10
	7

	External causes
	13
	10

	     Suicide
	11
	11

	     Motor vehicle accidents
	13
	13

	All-causes
	1
	1


*  Rank position 1 indicates highest mortality in Western Europe.

For cerebrovascular disease Scotland is ranked 2nd highest for men and women, while for chronic obstructive pulmonary disease is 4th for men and 2nd for women. For female breast cancer it is  ranked 4th.  Rank positions in the top half of the distribution (i.e. above 9th) are also seen for cancer of the stomach, colorectum for both sexes and cancer of pancreas and liver cirrhosis for women. However, it is notable that in this period Scotland is ranked 10th for liver cirrhosis for males, and has favourably low mortality within the Western European context for suicide, motor vehicle accidents and external causes as a whole for both men and women (a position shared with England and Wales). In summary, while mortality from all-causes in Scotland is the highest of the Western European countries considered here, there is considerable variation in Scotland’s rank position by cause of death.

A more detailed picture of Scotland‘s contemporary position in the Western European league is provided in Appendix II, which shows in tabular form the rank order of all 17 Western European countries for each cause, together with the mortality rates per 100,000 per year for men and women aged 15-74 years. 

Trends in cause-specific mortality since the 1950s

With a number of important exceptions, the rank position of Scottish mortality by cause in the 1990s as described above is broadly the same as has been observed over the past 50 years (Table  4.6). For example, mortality from lung cancer and ischaemic heart disease in Scottish women aged 15-74 has been the highest in Western Europe since the mid-1950s. For men these two causes have generally ranked either 1st or 2nd throughout the period. For both sexes, cerebrovascular disease mortality has consistently been the second highest in Western Europe. The rank position of Scotland for external cause mortality has also remained stable, being around 12th for men and either 9th or 10th for women. 

A number of the causes listed in Table 4.6 show clear changes over time in rank position in Scotland. For example, oesophageal cancer in Scotland has moved up the rankings to be the highest in Western Europe for women and second highest for men in the 1990s. Mortality from colorectal and pancreatic cancers are the two causes in Table 4.6 that shows some evidence of an improvement in rank position over time. 

Table 4.6  - Scotland’s rank position* out of 17 Western European countries for

mortality by cause and period of death 1956-95

Males
	Cause of death
	1956-60
	1961-65
	1966-70
	1971-75
	1976-80
	1981-85
	1986-90
	1991-95

	Oesophageal cancer
	4
	6
	4
	3
	2
	2
	2
	2

	Stomach cancer
	12
	9
	6
	7
	9
	7
	6
	8

	Colorectal cancer 
	1
	1
	1
	1
	3
	5
	6
	4

	Pancreas cancer
	1
	2
	2
	4
	7
	10
	9
	12

	Lung cancer
	1
	1
	1
	1
	1
	2
	2
	2

	Ischaemic heart disease
	1
	2
	2
	2
	3
	2
	1
	1

	Cerebrovascular  disease
	2
	2
	3
	2
	2
	2
	2
	2

	Chronic obstructive pulmonary disease
	2
	2
	3
	2
	2
	2
	2
	4

	Liver cirrhosis
	12
	11
	12
	12
	12
	11
	11
	10

	External causes
	12
	12
	12
	14
	12
	12
	13
	13

	     Suicide
	12
	12
	12
	12
	12
	10
	10
	11

	     Motor vehicle accidents
	12
	12
	12
	14
	11
	11
	13
	13

	All causes
	2
	2
	2
	2
	2
	1
	1
	1


Females
	Cause of death
	1956-60
	1961-65
	1966-70
	1971-75
	1976-80
	1981-85
	1986-90
	1991-95

	Oesophageal cancer
	3
	3
	2
	2
	2
	1
	1
	1

	Stomach cancer
	11
	9
	9
	9
	9
	7
	8
	7

	Colorectal cancer 
	1
	1
	1
	2
	3
	4
	5
	2

	Pancreas cancer
	2
	2
	4
	5
	5
	4
	8
	7

	Lung cancer
	1
	1
	1
	1
	1
	1
	1
	1

	Breast Cancer
	3
	3
	4
	3
	2
	2
	3
	4

	Ischaemic heart disease
	1
	1
	1
	1
	1
	1
	1
	1

	Cerebrovascular  disease
	2
	2
	2
	2
	2
	2
	2
	2

	Chronic obstructive pulmonary disease
	5
	3
	3
	3
	2
	2
	3
	2

	Liver cirrhosis
	10
	10
	11
	11
	10
	8
	9
	7

	External causes
	9
	9
	9
	9
	10
	10
	11
	10

	     Suicide
	10
	10
	10
	10
	10
	11
	11
	11

	     Motor vehicle accidents
	12
	13
	11
	14
	12
	14
	13
	13

	All causes
	1
	1
	1
	1
	1
	1
	1
	1


*  Rank position 1 indicates highest mortality in Western Europe.

Oesophageal cancer  (Figures 4.9 and 4.10)

Oesophageal cancer mortality in Scotland has been increasing in males since the early 1970s. Although less pronounced, a similar trend is also evident among women. The Western European country mean, however, has shown a much smaller increase for men and has, if anything, declined and then stabilised among women. This results in a marked divergence of the Scottish rate from this European mean. Further evidence of Scotland’s worsening position in the European context for this cause of death comes from the deterioration since the 1960s in its rank position (Table 4.6) for men and women, such that by 1991-95, Scotland had the highest mortality among the comparison countries for women and the second highest for men.

Figure 4.9

[image: image17.emf]Oesophageal cancer mortality age standardised rates among men aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)

0

5

10

15

20

25

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

Year of death

Rate per 100.000 population per year

Maximum

Mean

Minimum

 ICD6/7:  A045  

 ICD8:     A046

 ICD9:     B090

 ICD10:   C15



Scotland's rank:        4                      6                    4                     3                     2                     2                     2                      2


Figure 4.10

[image: image18.emf]Oesophageal cancer mortality age standardised rates among women aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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As can be seen from examination of Figures in Part II, this change in rank has been due to the fact that rates in countries such as France, Finland and Switzerland that had high mortality from this cause in the 1950s and 1960s have shown pronounced declines over the past 3 decades. It is notable, however, that among men at least, England and Wales and Northern Ireland show increases that parallel those seen in Scotland. While Scotland has one of the highest rates in Europe, it appears that for men at least the adverse trends are part of a UK-wide deterioration relative to other Western European countries. 

Lung cancer (Figures 4.11 and 4.12)

The trends and differences in lung cancer mortality within and between European countries are very largely explained by differences in each population’s history of smoking. 

Figure 4.11

[image: image19.emf]Lung cancer mortality age standardised rates among men aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Figure 4.12

[image: image20.emf]Lung cancer mortality age standardised rates among women aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Trends in lung cancer mortality rates among Scottish men and women are very different. Among men they show an increase until the mid-1970s and then a decline. Among women, however, mortality rates have shown a steep and steady increase since the 1950s, with a suggestion in most recent years of a levelling-off of rates. As discussed in more detail at the end of this Chapter, underlying these trends is a strong birth-cohort phenomenon, in which mortality rates at any age are highest in men among those born 1900-05 and in women among those born 1920-24.

Since the 1970s, rates among Scottish men have converged towards the Western European country mean. Up until the early 1980s Scottish men had the highest rates in Western Europe, since then they have been pushed into second position behind Belgium. Overall, there is some evidence of a convergence in rates in men across all Western European countries, with the gap between the highest and the lowest closing. 

Throughout the period since the 1950s, lung cancer rates among Scottish women have been the highest in Western Europe, although rates in Danish women have not been far behind and by the mid-1990s they had caught up with those in Scotland. However, the nature of the lung cancer epidemic in Scotland and Europe is very different among women and men. While there has been a steady increase in the Western European country mean for women, this has been at a much slower rate than in Scotland, resulting in a massive divergence of rates in Scottish women. Moreover, the minimum rate in Europe in women has remained almost static, reflecting the fact that in countries, such as Portugal and Spain, smoking prevalence in women has historically been very low. 

Breast cancer (Figure 4.13)

Mortality rates from female breast cancer at working-ages have been declining in Scotland since the mid-1980s (particularly since the mid-1990s) and have converged with the Western European country mean. For the period 1991-95 Scottish women were ranked fourth. Scottish trends since 1950 have been very similar to those in other parts of the UK. 

Figure 4.13

[image: image21.emf]Breast cancer mortality age standardised rates among women aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Ischaemic heart disease (Figures 4.14 and 4.15)

The mortality rate from ischaemic heart disease in Scottish men increased until the mid-1960s when it levelled-off. Since the late 1970s it then started to decline at an increasingly steep rate. Among women, rates were relatively stable between the mid-1960s and the 1980s, after which they also declined. 

Figure 4.14

[image: image22.emf]Ischaemic heart disease mortality age standardised rates among men aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Among men, the Western European country mean has shown a similar pattern, although the decline has not been as steep in the past 20 years, causing Scottish rates to converge with the mean. The decline in the Western European country mean among women has been roughly parallel to that among Scottish women and, although as with men, it has been less steep, resulting again in a convergence of Scottish rates towards the European mean in the past 15 years. 

Figure 4.15

[image: image23.emf]Ischaemic heart disease mortality age standardised rates among women aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Despite these favourable trends, Scotland’s rank position in Europe has deteriorated slightly among men. Most notable, however, is the fact that throughout the period Scottish women have had the highest IHD mortality of any of the Western European countries considered. Once more, there appears to be a strong parallel between the Scottish trends and those in the rest of the UK, with rates in Northern Ireland generally being just below those in Scotland in both sexes.

Cerebrovascular disease (Figures 4.16 and 4.17)

In Scotland and in most Western European countries, there has been a clear decline in mortality from cerebrovascular disease (stroke) for over 40 years in both men and women. There is in fact evidence that Scottish rates have declined slightly more steeply than the Western European country mean, leading to some degree of convergence. However, Scotland’s rank position has been 2nd (after Portugal) for men and women for almost the entire period since the 1950s. Once more, trends in Scotland are very similar to those seen in other parts of the UK, and Northern Ireland in particular. 

Figure 4.16

[image: image24.emf]Cerebrovascular disease mortality age standardised rates among men aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Figure 4.17

[image: image25.emf]Cerebrovascular disease mortality age standardised rates among women aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Liver cirrhosis (Figures 4.18 and 4.19)

Until recently, contrary to what is widely assumed, mortality rates from liver cirrhosis in Scotland had been relatively low in comparison with those seen in other Western European countries. However, in the past decade Scotland’s position has deteriorated sharply. In both Scottish men and women liver cirrhosis mortality rates were relatively stable between 1950 and 1970. Since then there has been an increase in rates, which has been particularly marked since the mid-1990s. In women, the trend in Scotland relative to the Western European country mean has been particularly marked, with Scotland’s rank position changing from being the 11th to being 7th highest by 1991-95. However, by 2000 Scotland appears to have moved into top place with the highest liver cirrhosis mortality in Western Europe. As can be seen in Part II, this is a combination of the increase in Scottish rates and the decreases seen for many other previously high-rate countries.

Figure 4.18

[image: image26.emf]Liver cirrhosis mortality age standardised rates among men aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)

0

20

40

60

80

100

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

Year of death

Rate per 100.000 population per year

Maximum

Mean

Minimum

 ICD6/7:  A105  

 ICD8:     A102

 ICD9:     B347 

 ICD10:   K70, K73, K74



Scotland's rank:        12                    11                    12                    12                   12                   11                   11                    10


Figure 4.19

[image: image27.emf]Liver cirrhosis mortality age standardised rates among women aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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External causes (Figures 4.20 and 4.21)

Mortality from external causes covers all deaths from injuries, drownings and violence regardless of whether intentionally or unintentionally inflicted. For this very heterogeneous group of causes taken as a whole, Scotland is well placed in the Western European mortality league. Scottish rates in women, and to a smaller extent in men, have been declining since the early 1980s. 

Figure 4.20

[image: image28.emf]External causes mortality age standardised rates among men aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Figure 4.21

[image: image29.emf]External causes mortality age standardised rates among women aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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In men Scottish rates have always been below the Western European country mean, with Scotland’s rank position fluctuating between 12th and 13th. Among women, Scotland’s rank position has improved very slightly to 10th since the mid 1970s, when its rate fell below that of the Western European country mean. However, it is notable that Scottish women at rank position 10 in 1991-95 are not doing as well men who are in position 13. From a country-specific perspective, as may be seen from the Figures in Part II, this is one cause of death where Finland is doing considerably worse than Scotland, particularly in the past 10 years. 

Finally, a word of caution is required in interpreting these overall trends for people aged 15-74 years. External cause mortality, unlike the other causes considered in detail above, is a particularly important component of mortality among young adults. Moreover, the aetiology of external causes varies among adults with age. To this extent, taking an age-standardised rate that summarises in one figure the mortality experience from age 15 to 74 years may obscure trends and differences that may be seen only in among younger, or alternatively older, adults.  

Suicide (Figures 4.22 and 4.23)

Figure 4.22

[image: image30.emf]Suicide mortality age standardised rates among men aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Figure 4.23
[image: image31.emf]Suicide mortality age standardised rates among women aged 15-74 years

Scotland in context of maximum, minimum, and mean rates for 17 Western European countries

Source: WHOSIS (May 2002)
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Suicide has been one of the causes of death in Scotland that has been relatively well researched. What is evident is that for men aged 15-74 rates have been increasing since the mid-1970s, while among working-age women the rates have either been downwards or stable over time. 

The rise in Scottish rates in men has led to a convergence with the Western European country mean, along with a slight deterioration in rank position from 12th to 10th or 11th highest. In women, the opposite is observed, with Scottish women very slightly improving their relative standing. 

It should be noted that comparing suicide rates between countries is more problematic than for some other causes of death, because of the potential bias in certifying suicide as the cause of death due to the stigma associated with it, which may vary from country to country. To this extent, these international comparisons need to be treated with particular caution. It is nevertheless very notable, that along with a number of the other causes considered here, Scotland is much more similar to other parts of the UK in terms of its level of suicide than it is to other countries in Northern Europe. However, unlike in Scotland, there is no suggestion of an increase in suicide among working-age men in England and Wales over the past 10 years.

Summary

A summary of cause-specific trends in Scottish mortality rates, and their relationship to rates in other Western European countries is provided in Table 4.7. This table includes all-causes considered in Part II in addition to the ones discussed in detail above. The trends and differences of note are highlighted in bold. 

Oesophageal cancer and liver cirrhosis show upward trends for both men and women that are divergent from the trend of the Western European country mean. These deserve particular attention. It is of note that alcohol is an important aetiological factor for both cancer of the oesophagus and liver cirrhosis. An important difference between these causes, however, is that while Scotland has tended to have some of the highest rates for oesophageal cancer in Western Europe, Scotland’s ranking for liver cirrhosis even in the mid-1990s was surprisingly low (10th from top for men and 7th for women in 1991-95). This may reflect the combined influence of smoking and alcohol on oesophageal cancer, while liver cirrhosis is only influenced by alcohol. It is important to note, however, that in the past 5 years cirrhosis mortality rates in Scotland have become one of the highest in Europe, as rates in many other Western countries are in sharp decline. 

Over the entire period since the 1950s, lung cancer in Scottish women has been ranked first out of the Western European countries examined, while men in Scotland are now second highest. Rates are now decreasing among men while among women at working-ages rates have stabilised in the 1990s after a long period of steep increase.

Although ischaemic heart disease mortality is now declining quite steeply, Scotland currently has the highest rates at working-age in women and the 2nd highest among men in this age group. 

Chronic obstructive pulmonary disease is also increasing slightly in women (see Part II), possibly reflecting the high smoking rates in Scottish women. Finally, suicide rates are increasing among Scottish working-age men, although rates in Scotland are still low compared to many other Western European countries. 

Table 4.7 – Summary of Scottish trends in age-standardised cause-specific mortality rates among men and women 

aged 15-74 years relative to 16 other Western European countries 1956-1995

	Cause of death
	Scottish trend
	Scottish trend compared to Western European country mean
	Scotland’s rank position in Western Europe* 

	
	Males


	Females


	Males
	Females
	Males
	Females

	Oesophagus cancer
	Increasing since late 1960s
	Increasing since 1960s 
	Steeply diverging
	Diverging
	From 6th  in 1960s to 2nd 
	From  3rd   to 1st 

	Stomach cancer
	Declining
	Declining
	Parallel
	Parallel
	Varies between 6th   and 9th  
	Ranking varies between 7th and 9th  

	Colorectal cancer 
	Declining then stable since 1975 
	Declining steadily 
	Converging then parallel 
	Converging 
	From highest to current 4th  
	From highest to current 2nd  

	Pancreas cancer
	Increase then decline from early 1970s
	Stable
	Converging and crosses in 1980s
	Converging
	Declines from 1st to 12th  
	Declines from 2nd to 7th   

	Lung cancer
	Steep increase then decline from  mid-1970s
	Steep increase then stable from 1990
	Converging
	Steeply diverging
	1st  until 1980s then 2nd behind Belgium
	1st throughout period

	Breast Cancer
	-
	Declining since mid-1980s
	-
	Converging
	-
	Varies between 2nd and 4th  

	Ischaemic heart disease
	Declining since 1970
	Declining since mid-1980’s
	Converging slightly
	Converging slightly
	Varies between 1st and 3rd after N. Ireland and/or Finland
	1st throughout period

	Cerebrovascular  disease
	Declining
	Declining
	Converging slightly
	Converging slightly
	2nd  or 3rd  after Portugal, N. Ireland or Finland
	2nd  or 3rd  after Portugal or N Ireland 

	Chronic obstructive pulmonary disease
	Declining since mid 1960s
	Increasing 
	Converging
	Diverging
	Stable at 2nd until 1990s when 4th 
	Varying between 2nd and 3rd 

	Liver cirrhosis
	Increasing, particularly since 1992
	Increasing, particularly since 1992
	First converging, crossed in 1995, now diverging
	First converging, crossed in 1990 now diverging
	From one of lowest ranks to one of highest by 2000
	From one of lowest ranks to one of highest by 2000

	External causes
	Declining since late 1970s
	Declining since late 1970s
	Converging
	Parallel
	Stable 12th  to 14th  
	Stable  9th  to 11th  

	Suicide
	Increasing from mid-1960s
	Stable then decline from 1980
	Converging
	Parallel
	Varies between 10th - 12th 
	Stable at position 10th then 11th 

	Motor vehicle  accidents
	Increase then decline since 1980
	Increase then decline since 1980
	Parallel
	Parallel
	Varies between 11th  and 14th 
	Varies between 11th  and 14th 


*  Rank position 1 indicates highest mortality in Western Europe. A decrease in rank indicates a deterioration in Scotland’s position among the comparison countries.

Specific country comparisons

In the final part of this chapter we look at specific aspects of working-age mortality in Scotland compared with mortality in the rest of the UK, Finland and Denmark. Although these are highly selective examples but they do throw some light upon determinants and future likely trends in Scotland’s mortality. Further specific comparisons could be usefully made, but are beyond the scope of this report.

Scotland vs England and Wales

In earlier sections of this chapter it has been noted that trends in Scottish mortality in men and women are similar in many respects to those seen for England and Wales and Northern Ireland, when viewed from the perspective of Western Europe as a whole. An examination of the relevant Figures in Part II of this report underline these similarities for all-cause mortality, ischaemic heart and external causes. 

Lung cancer in particular shows very similar patterns in Scotland to those in England and Wales. It is, in fact, well established that the epidemic of smoking-related diseases took off earlier in the UK among both men and women than in almost any other country in the world. The similarities in the nature of this epidemic are particularly evident when one looks at lung cancer mortality rates by period of birth as shown below in Figures 4.24 and 4.25.

Figure 4.24

Lung cancer mortality in men by age and year of birth
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Figure 4.25

Lung cancer mortality in women by age and year of birth
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These figures show very clearly that for men in Scotland and in England and Wales (E&W) peak lung cancer mortality occurred among those born 1900-05, while in women the peak was among those born 1920-24. The most important conclusion to be drawn from this is that it is very likely that in the next few years a clear downward trend in lung cancer mortality among working-age Scottish women will become established, as is evident in England and Wales. 

However, there remains the issue of why in Scotland rates among men, and women in particular, climbed higher for each cohort than they did in England and Wales. To answer this question satisfactorily would go beyond the scope of this report. However, it is likely that a combination of intensity of smoking was greatest for each cohort in Scotland and the subsequent smoking cessation rates were lower. Cursory examination of comparative data from the Scottish Health Survey compared to that from the Health Survey for Scotland suggests that smoking cessation has come later to Scotland than England and Wales. Another possibility arises from recent work showing that a diet rich in fruit and vegetables may reduce slightly the relative risk of lung cancer for a given exposure to smoking. Thus, the situation in Scotland may in part reflect an interaction between smoking and diet. 

Scotland vs Finland and Denmark

Finland is often regarded as the classic illustration of the success of population-based primary prevention particularly in the field of cardiovascular disease. Scotland, however, at least as viewed by people in the UK (Scots included) might be considered to show the opposite – a country with a major and intractable cardiovascular problem. It is therefore very sobering, and perhaps encouraging for Scotland, that in reality trends in ischaemic heart disease among working-age men are very similar in Scotland and Finland over the period 1950-2000 as shown in Figure 4.26. It seems that it would be a priority for research to understand in more depth this extraordinary parallel between Finnish and Scottish men. At the very least, this should help dispel the view that Scotland’s cardiovascular mortality among men is without parallel in Western Europe.

Figure 4.26
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Ischaemic heart disease mortality age standardised rates among men aged 15-74 years

Scotland in context of Northern Europe

Source: WHOSIS (May 2002)
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Among women the picture is not the same (Figure 4.27). The level and trend in mortality from ischaemic heart disease among Finnish and Scottish women is much less similar than is seen among men. This contrast alone suggests that simple explanations driven mainly by dietary modifications in Finland may not be adequate.

Figure 4.27
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Ischaemic heart disease mortality age standardised rates among women aged 15-74 years

Scotland in context of Northern Europe

Source: WHOSIS (May 2002)
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A comparison of lung cancer mortality between Scotland and Finland and Denmark is also of interest as shown in Figures 4.28 and 4.29. Among men in the 1950s rates were similar in Scotland and Finland, but considerably lower in Denmark. From this early period however rates in Finland compared to Scotland increased less steeply and started to decline earlier than those in Scotland, while those in Denmark passed those in Finland in the mid-1980s and only then started to decline.

Among women there is a very striking contrast between Scotland and Finland. Whereas Scottish lung cancer rates in working-age women have been the highest in Western Europe without exception since the 1950s, lung cancer rates among Finnish women have been very low in the Western European context. It is Danish women, however, who have attempted to keep up with their Scottish sisters, such that in the late 1990s their rates were the same. The Scottish-Danish race to have the highest lung cancer rates in women has been discussed in a paper that considers the cultural reasons for Danish women smoking so heavily. QUOTE "56" 
56

What can be concluded from these few specific inter-country comparisons of lung cancer mortality? Firstly, it is evident that within the same country there can be very contrasting patterns of lung cancer increase and decline in men and women reflecting underlying differences in cigarette smoking. Patterns of smoking in each gender seem to be importantly determined by culturally specific factors. They cannot in any simple fashion be a reflection of overall levels of deprivation within or between countries. Compared to both Scotland and Finland, Denmark has always been relatively affluent as measured by indicators such as GDP per capita. Understanding the reasons for these major variations between these three countries in smoking habit among women is another area that deserves further work. 

 Figure 4.28
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Lung cancer mortality age standardised rates among men aged 15-74 years

Scotland in context of Northern Europe

Source: WHOSIS (May 2002)
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Figure 4.29
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Lung cancer mortality age standardised rates among women aged 15-74 years

Scotland in context of Northern Europe

Source: WHOSIS (May 2002)
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However it is increasingly clear that in countries (such as those in eastern Europe) where smoking among women has traditionally been rare, current rapid increases are closely associated with, on the one hand, the efforts by the tobacco industry to promote their products and the absence of effective governmental anti-tobacco policies. This applies both between and within countries, with rates highest in cities that have been most exposed to marketing activities. Thus it is important to note that Denmark, unlike its Scandinavian neighbours, has pursued a relatively hands-off approach to both the alcohol and tobacco industry since the late 1960s. 

Finally, these few examples suggest that while Scotland’s mortality patterns may show similarities with other Western European countries these are largely gender and cause-specific. There is one exception to this, which are the close parallels between Scotland and the other constituent parts of the UK particularly Northern Ireland.

Summary

This chapter has reported the results of a unique series of detailed analyses of Scottish mortality over the period 1950-2000 in the context of 16 other Western European countries. These analyses have established the following:

· All-cause mortality in Scotland is worst in the Western European context among people of working-age. In infancy and childhood, while there is room for improvement relative to the best in Western Europe, Scotland is not doing particularly badly.

· At working-ages, it is Scottish women who have consistently had the highest mortality in Western Europe over the past 50 years, while Scottish men were second (after Finland) until the mid-1970s. The very poor state of Scottish mortality among women needs to be acknowledged – and recognition given to the fact that relative to Western Europe, women in Scotland are doing worse than Scottish men. While mortality among Scottish men is converging towards the Western European country mean, that for Scottish women is diverging from the Western European country mean.

· There are several causes from which Scotland’s mortality rate is not as bad compared to other Western European countries as might have been assumed. These include mortality from  external causes, including suicide and road traffic accidents, and until recently liver cirrhosis. While not a reason for complacency, this suggests that there are aspects of Scotland’s mortality profile that are positive in the international context. 

· Mortality trends for several causes of death in Scotland, particularly when put in the Western European context, should give rise to special concern. These include the upward trends for oesophageal cancer and liver cirrhosis, as well as the upward trend in suicide among men.

· Lung cancer mortality rates in Scottish men and women have been the highest in Western Europe since the 1950s almost without exception. For men, rates are now declining, while for women they have recently stabilised. Birth cohort analyses suggest that among women rates are likely to start declining in the next few years.

· The particularly adverse position of Scottish women in the Western European context is underlined by the fact that for ischaemic heart disease their rates have consistently been the highest in Europe. However, it should be noted that for both sexes rates for this major cause of death are now in steep decline. 

· Comparison with other specific Western European countries shows that in general terms Scotland’s mortality trends have more in common with other parts of the UK than with any other specific countries. 

· Contrary to what is frequently assumed, among men the level and pattern of ischaemic heart disease mortality in men in Scotland over the period since 1950 are very similar identical to those seen for Finnish men. The reasons for this surprising parallel deserves particular attention given that Finland and Scotland are often thought of as representing the opposite ends of the coronary heart disease spectrum – at least from a public health perspective.

2. STEP CHANGES IN MORTALITY

The Scottish Budget for 2002-2006 talks of the need to bring about “a step-change in life expectancy for Scots”. The PHIS publication Chasing the Scottish Effect is subtitled “Why Scotland needs a step-change in health if it is catch up with the rest of Europe”. In this document it is made clear that this not only entails improvements in the health of the Scottish population, but also an improvement in its relative position compared to other European countries. This brief chapter identifies those Western European countries that have achieved very definite step-changes in all-cause mortality over the past 50 years. Detailed examination of these examples may help identify factors that lead to the sort of step-change that Scotland aims for. 

In this chapter a step-change is defined in terms of a change in ranking of a country within the set of all 17 Western European countries considered in Chapter 4 (see Table 4.1). It should be noted, however, that countries can still be making good progress in improving the health of their population even if there is no step-change. As already noted in the previous chapter, Scotland’s mortality rates are declining for a wide range of causes, including ischaemic heart disease for which there has been in fact a slight deterioration in  rank order. Moreover, a step-change may take years to achieve if a country starts at a much higher level of mortality than others, even if its rate of decline is faster in a given period. The emphasis given to bringing about a step-change should not obscure what may be major advances in their own terms.

The criterion we have used to identify countries that have achieved a step-change in their mortality rates over time is relatively stringent. For the purposes of this chapter a country has achieved a step-change if its rank position for all cause mortality at working ages has altered by 5 place or more between the periods 1955-60 and 1990-95. This is a large-scale change over a very long-period. Using less extreme criteria would have resulted in the inclusion of a larger number of countries whose variation may have been in part due to chance. Detailed examination of the examples presented below, may nevertheless be informative about what leads to a country being able to transform its mortality relative to that of its neighbours.

The first two figures below (5.1 and 5.2) show countries that have achieved a step-change in mortality that has led to a deterioration in their rank position. There are  six such countries. For men these are Ireland and Denmark, while for women they are England and Wales, Denmark, Netherlands and Norway. The second set of figures below (5.3 and 5.4) show countries that have achieved a step-change in mortality that has led to an improvement in their rank position. There are only four countries that have achieved this. For men these are Austria and France, while for women they are Finland and Spain. 

More detailed analysis of these examples of substantial step-changes is beyond the scope of this report. However, within a research programme aimed at understanding how Scotland’s rank position might be improved, these examples should be looked at further. In particular, it would be important to decompose these overall mortality changes into constituent causes to see whether there were any that played a particularly important role, as has been done for Denmark and Sweden. QUOTE "57" 
57
 

Figure 5.1
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Figure 5.2
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Figure 5.3
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Figure 5.4
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EXPLAINING SCOTLAND’S POSITION

Developing a comprehensive explanation for Scotland’s position in the European health league is beyond the scope of this report. It is nevertheless possible to provide an initial framework that will be a useful starting point for further work. This Chapter starts by considering some general issues that arise when attempting to explain differences in health between populations and countries. The second part of the Chapter then goes onto discuss potential explanations for Scotland’s international position.

Understanding population health

The methods and approaches required to explain differences in the health or mortality experience of different countries is an under-explored area in epidemiology and public health. Many of the methodological developments in epidemiology in the past 30 years have been concerned with establishing robust approaches to establishing the strength and reality of hypothesised causal associations between specific exposures and later outcomes. The classic work of Doll and Hill on smoking provides a perfect example of this sort of analytic, observational epidemiology. While developments in the design and analysis of case-control and cohort studies have been substantial, systematic approaches to analysing and explaining large scale phenomena in the real world – such as why one country has higher mortality than another - have been neglected.

Models and levels of explanation

Explanations for variations in health between different sections of a population, defined for example by socio-economic position, can be framed at a number of different levels. It is now commonplace to talk of proximal and distal determinants of health. Proximal factors can include specific risk factors or exposures such as smoking or sexual behaviour. However, explaining social variation in health purely in terms of proximal (“downstream”) risk factors can be inadequate, as it fails to consider the distal (“upstream”) factors which produce differences in, for example, smoking habits or sexual behaviour. 

The linear conceptualisation of proximal and distal causes has been elaborated by a number of different authors. Whitehead and Dahlgren QUOTE "58" 
58
 have produced a model of determinants of health that is in the form of a hierarchical or layered set of influences running from individual-level characteristics (age, sex and personal constitution) to “general economic, cultural and environmental conditions” (Figure 6.1).

Figure 6.1
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An interesting adaptation of this original model (Figure 6.2) has moved towards defining the layers in terms of levels of spatial/social aggregation, with the individual at the core and “international” influences on the outside.

Figure 6.2
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Source : http://www.huntsdc.gov.uk/Env_Health/services/health_promotion.htm

Other approaches to taking account of levels of influence and their interconnectedness include the “health fields” model developed by Evans and Stoddart. QUOTE "59" 
59
 This is in the form of a complex network (Figure 6.3) emphasising the way in which various levels in the “health production model” affect each other.

Figure 6.3
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Source : http://www.scottishpolicynet.org.uk/scf/publications/paper_7/frameset.shtml

This “health fields” model is one that found favour in a recent publication from the Scottish Council Foundation called “The Possible Scot – Making healthy public policy”. QUOTE "60" 
60
 This put forward the view that “… Poor health arises from a complex interaction of poor physical environment, adverse social environment, lack of life skills, inequalities in wealth and damaging cultural and personal behaviours” (p13). 

These conceptualisations of factors operating at different levels in an interconnected way to determine health have arisen in reaction to more classically biomedical paradigms that puts “risk factors” at the centre of any explanatory model. Their use has been in part rhetorical, in that they have drawn attention to the fact that knowledge of the proximal risk factors does not automatically result in the development of effective interventions. Such interventions may require modification of “up stream” determinants of exposure that are completely out side the conventionally defined scope of medicine and the health service.  

The “influences on health” model of Dahlgren and Whitehead and the “health fields” model developed by Evans and Stoddart have been mainly applied to the problem of understanding how causal factors operating at various levels impact on the health of individuals. It is not at all clear how one would apply these models to understanding differences in health between whole populations or countries. Even in the modified version of Dahlgren and Whitehead’s model (Figure 6.2) national and international factors are seen as distant influences on health of individuals. Whether these national-level influences operate directly on the individual or via local and family levels of the hierarchy is not specified.

In contrast to these various models, Wilkinson’s work on income inequity and health has taken as its primary goal the explanation of why levels of health differ between high-income countries. QUOTE "61" 
61
 Yet while at least taking a population perspective, and recognising that these notions have been appealing, and connects with the debate on social capital and health, QUOTE "62" 
62
 they have been less successful in explaining differences. There are now serious doubts emerging about whether the association they purport to show between income inequity in a population and health or mortality really exists. QUOTE "63" 
63
 

Other attempts to understand the health of populations have been less ambitious and have started from simpler premises. Rose made a major contribution to our understanding by drawing a distinction between the determinants of health of individuals and the determinants of health of populations. QUOTE "64" 
64
 In Rose’s conceptualisation, it is clinicians who want to answer the question about why any particular person gets sick at a particular juncture. He sees the task of public health to ask the question about why some populations are “sicker” than others. Within this dichotomy, it is interesting to note that in many ways the Evans and Stoddart model is very firmly aimed at answering the question clinicians ask - that is what determines the health of each individual. 

Rose’s main insight is that factors that influence the variation in disease risk between individuals may be different to the factors that influence variation in aggregate risk between whole populations. He uses the example of a population in which everyone smoked. Variations in lung cancer risk between individuals or groups in the population would be primarily determined by genes and dietary factors (possibly through levels of anti-oxidants). However, the reason why the population as a whole would have a much higher incidence of lung cancer than an equivalent population in which no one smoked would be mainly accounted for by smoking. 

One might wish to ask a further question about the two hypothetical populations – that is what determines why people smoke in one of the populations but not the other. This may be due to a range of economic, cultural and historic reasons. It may reflect a very different governmental attitude to taxation of tobacco or difference in the efforts made by the international tobacco industry. These are important things to understand and to learn from. However, attention to these higher level questions only makes sense having established that it is smoking that is the key driver of the population differences in lung cancer.

Socio-economic influences

A parallel has been drawn between socio-economic differences in health within a country and differences in health between populations. For example, Leon QUOTE "65" 
65
 compared the well documented differences in mortality between Eastern (former communist) countries of Europe and the countries of Western Europe with socio-economic differences in mortality between social classes in England and Wales. He found that the causes of death where mortality rates were higher in Eastern Europe were also the ones where rates in manual social classes in Britain were higher than among the non-manual (Figure 6.4).

Figure 6.4

East-West and social class age standardised rate ratios by cause, men aged 15-74 years
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This figure suggests that some of the same influences that may be determining social class differences within countries may also be determining East-West differences in mortality. Three of the causes that show the largest East-West and social class differences in this figure are chronic rheumatic heart disease, cancer of the stomach and tuberculosis. The interesting thing about these three is that their levels in these populations are importantly influenced by infections contracted in childhood. 

These parallels between East-West country differences and differences between social classes are thought provoking and shed some light on the particular problem of explaining why Eastern Europe and the former Soviet Union have such poor health. However, this parallel may not be readily generalised to all contrasts between countries, although it clearly illustrates a fundamental issue that not all diseases show the same strength (and even direction) of association with socio-economic characteristics.

General or specific explanations

A classic paper from the Whitehall study QUOTE "66" 
66
 suggested that there may be general explanations for socio-economic differences in health regardless of specific disease. This appeals to a notion of “general susceptibility” to disease that has often been linked to a the hypothesised impact of psycho-social stress on disease.  However, the proposal that there is such a general susceptibility to disease is seriously undermined by the strong evidence that different diseases show specific associations with socio-economic factors. 

This is well illustrated in Figure 6.4 which shows that there is considerable variation in the size and even direction of the social class as well as East-West differences in mortality. Thus cancer of the prostate and colon both show lower rates in the East than the West, and show almost no social class gradient. Other analyses QUOTE "67" 
67
 confirm that as far as socio-economic differences in cancer are concerned, there is a heterogeneity of association. For example, cancer of the pancreas shows almost no consistent association with socio-economic circumstances, while in many countries breast cancer rates are higher in the affluent than in the poor. QUOTE "68" 
68
 There is a specificity of association that reflects the particular aetiology of each disease. 

The observation that low socio-economic position is associated with increased risk of some diseases to varying degrees – and for some, in fact, is associated with reduced risk - has a parallel in terms of the heterogeneity of Scotland’s position in the Western European mortality league (see Chapter 4). While for some causes of death (and age groups) Scottish rates are very high compared to other countries (eg lung cancer and IHD), for other causes (and age groups) Scottish rates are not exceptional (eg cancer of the pancreas and external causes). There has been a tendency, however, to focus upon the causes which Scotland has the highest rates, giving the impression that Scotland’s record is poor at all ages for all diseases and causes of death.

This specificity of aetiology is also well illustrated in terms of variation in rates between Western European countries. In 2000 Portugal had a life expectancy somewhat similar to that of Scotland: for males it was 1 year less and for females 1 year more (see Figure 3.1). This similarity, however, masks profound differences in cause composition of mortality between these two countries. At working ages,  Scottish men have the highest mortality from ischaemic heart disease in Western Europe, and the third highest mortality from cerebrovascular disease. However, Portuguese men, while having the highest mortality from cerebrovascular disease have one of the lowest mortalities in Western Europe from ischaemic heart disease. A similar situation prevails for women. 

This demonstrates that having high mortality from one component of cardiovascular disease (stroke) does not automatically go along with high mortality from another (ischaemic heart disease). The reasons relate to the fact that Portugal was very late passing through the epidemiologic transition. QUOTE "69" 
69
 As was mentioned in Chapter 4, until recently it had very high infant and child mortality. Its very high rates of cerebrovascular disease mortality probably reflect the impact of childhood deprivation that is linked to both mortality from stomach cancer and haemorrhagic stroke. QUOTE "70" 
70
 The low rates of ischaemic heart disease mortality, however, reflect a late shift to an urbanised life style and adoption of harmful lifestyles such as smoking. In contrast, Scotland’s epidemic of ischaemic heart disease is a consequence of it having been one of the earliest countries (along with other parts of the UK) to adopt an urbanised life style with a poor diet and high prevalence of smoking. The high burden of cerebrovascular disease mortality in Scotland, unlike Portugal, is going to be mainly comprised of ischaemic strokes whose trends follow, and are determined by the same risk factors as ischaemic heart disease. QUOTE "71" 
71
 

One final remark concerning Portugal is warranted. The very different cause specific composition of mortality in the two countries means that despite the superficial similarities with Scotland in terms of life expectancy, Portugal is not an appropriate place to look for parallels either in terms of determinants or likely interventions. 

Risk factors – have they been underestimated ?

One of the reasons for hypothesising the existence of a “general explanation” for socio-economic differences in health was the perceived failure to statistically account for differences in mortality between socio-economic groups (civil service grades in the Whitehall study) on the basis of classic adult risk factors (e.g. smoking, cholesterol, blood pressure). It was suggested that the appreciable association that remained after such adjustment could be due to some other as yet unidentified general influence. This view has been very influential and has led to a large body of research on the effects of psycho-social factors (including stress) on health. However, over the last few years, with regard to cardiovascular disease at least, the basic premise that there is some residual effect to be explained has been challenged. 

The proposition that established risk factors can only account for 50% of the variation in disease has been attacked by Magnus and Beaglehole. QUOTE "72" 
72
 They argue that if proper account is taken of measurement error and of our more accurate understanding of dose-response relationships, it is possible to account for 75% of the occurrence of coronary heart disease in a population using information on blood pressure, serum cholesterol and smoking. 

A similarly robust argument that established risk factors are of central importance has been made in a recent pair of authoritative papers by Yusuf et al. QUOTE "73;74" 
73;74

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\1DC:\5CNew Briefcase\5Crefman9\5CCORE\03\00\05R3382#Yusuf, Reddy, et al. 2001 R3382 /id\00#\00 
 They also argue that the effect of conventional cardiovascular risk factors have been underestimated, distorting both the aetiological research agenda and diverting attention from interventions aimed at tackling these risk factors. In particular, these papers argue that known cardiovascular risk factors are likely to mediate a substantial part of the increase in cardiovascular disease that is occurring in low and middle income countries as a consequence of the epidemiologic transition. 

Foetal origins and the life-course approach

One of the more controversial cardiovascular risk factors considered by Yusuf et al is small size at birth. Barker and others have found evidence to suggest that impaired foetal growth predisposes to increased risk of cardiovascular disease and type II diabetes. QUOTE "75" 
75
  In addition, there is also emerging evidence that being large at birth may also predispose to breast cancer. QUOTE "76" 
76
 This interest in early life factors has gone along with the development of what has been called the “life-course” approach to disease QUOTE "77;78" 
77;78

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\1DC:\5CNew Briefcase\5Crefman9\5CCORE\03\00\043399\1EBen Shlomo & Kuh 2002 3399 /id\00\1E\00 
 This proposes a framework within which social and biological influences on health can act together over a persons life (from foetal life through to old age) to influence risk. The application of the life-course approach to understanding socio-economic differences in disease, with a strong emphasis on specificity of association, has been developed by Davey Smith. QUOTE "79" 
79
 It is also potentially of relevance to understanding differences in disease risk and health between countries as elaborated in the next section. 

Time

Time is at the heart of the life-course approach. It emphasises that today’s differences in mortality or morbidity between individuals, populations or countries are going to be influenced by past differences in the life circumstances and exposures as much, if not more, than by differences in risk factor profiles measured today. 

At its most basic, in order to understand differences in the health of populations we need to take account of lag times or latent periods that exist between onset or cessation of exposure to a risk factor and the consequent change in disease risk. In the field of communicable diseases, incubation periods between infection and onset of symptoms are distinctive for different pathogens, and knowledge of them is essential for effective communicable disease control. QUOTE "80;81" 
80;81

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\15N:\5CDLEON\5Crefman9\5CCORE\03\00\0434101Huillard d'Aignaux, Cousens, et al. 2002 3410 /id\001\00 
 

The concept of incubation or latent period has also been adopted in non-communicable diseases. This idea is well recognised in cancer epidemiology where empirical studies have clearly demonstrated that there can be a gap of 20 years or even longer between first exposure to a carcinogen and the diagnosis of a malignancy. This was first established in studies of occupational cancers, QUOTE "82-84" 
82-84

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\15N:\5CDLEON\5Crefman9\5CCORE\03\00\05R3513\1CKennaway E.L. 1957 R3513 /id\00\1C\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\15N:\5CDLEON\5Crefman9\5CCORE\03\00\04R891\12Case 1966 R891 /id\00\12\00 
 and subsequently generalised. QUOTE "85" 
85
 The reasons for this latent period are thought to lie in the “multi-hit” nature of the damage that a cell is required in order for it to become malignant, QUOTE "86" 
86
 a hypothesis established 50 years ago that has been supported by the latest understanding of the molecular biology of cancer. QUOTE "87" 
87

Although on a less worked out theoretical and biological basis, it has also been recognised that there must be an incubation or latent period for cardiovascular disease. QUOTE "88" 
88
 Atherosclerosis of the coronary arteries is something that develops over a very long period of time. Classic autopsy studies in US combatants killed in the Korean QUOTE "89" 
89
 and Vietnam QUOTE "90" 
90
 wars showed evidence of a substantial prevalence of narrowing of the coronary arteries among men in their early 20s, underlining the fact that IHD is a “life-course” disease. 

The effects of smoking on disease is one area where an understanding of these time effects is important both for planning of interventions and for understanding population trends in disease. As already discussed in Chapter 4, lung cancer rates in Scotland and England and Wales show a strong birth cohort pattern. For men, the peak risk is among those born 1900-1904. This cohort of men had the highest level of exposure to smoking of any before or since. Many would have started smoking at the time of the first world war when they were soldiers in the trenches. However, it took decades for the effects to become manifest, with the full extent of the lung cancer epidemic only becoming unequivocally established in the late 1940s, because of the long latent period between starting smoking and the diagnosis of lung cancer. 

The simple conclusion here is that the incidence of lung cancer today in a population largely reflects  smoking habits in that population 20 or even 30 years earlier. In a similar way, a review of international trends in upper aerodigestive cancers (including oesophageal cancer) concluded that rates at any one point in time were most strongly related to per capita consumption alcohol consumption 20 years earlier. QUOTE "91" 
91
 Differences between countries in stomach cancer rates today provide a further example. The primary aetiological factor for stomach cancer is the acquisition of H. pylori infection in childhood. QUOTE "92" 
92
 Using country levels of infant mortality in the 1920s as a proxy measure of risk of acquisition of H. pylori infection in infancy, Leon and Davey Smith QUOTE "93" 
93
 have shown a strong correlation (r=0.83) at country level with contemporary rates of stomach cancer mortality in this cohort (Figure 6.5).

Figure 6.5 - Plot of infant mortality 1921-23 against stomach cancer mortality 

1991-93 for men aged 65-74 years in 27 countries
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Similar conclusions have been reached concerning the importance of looking at historical levels of coronary risk factors, cholesterol in particular, for understanding contemporary differences in ischaemic heart disease between countries. QUOTE "88;94" 
88;94

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\15N:\5CDLEON\5Crefman9\5CCORE\03\00\05R2127\19Law & Wald 1999 R2127 /id\00\19\00 

Smoking cessation also takes time to become manifest in terms of reduced disease risk. The limited number of studies that have looked at this suggest that lung cancer rates in former smokers increase less steeply with age than among continuing smokers. This results in a slow convergence over decades towards rates among life-long non-smokers. QUOTE "95;96" 
95;96

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\15N:\5CDLEON\5Crefman9\5CCORE\03\00\05R3512)Halpern, Gillespie, et al. 1993 R3512 /id\00)\00 
 For ischaemic heart disease, however, there is a much more rapid effect of cessation, such that rates among former smokers are reduced to those of non-smokers between 5 and 10 years of quitting. QUOTE "97;98" 
97;98

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\15N:\5CDLEON\5Crefman9\5CCORE\03\00\05R3508(Rosenberg, Palmer, et al. 1990 R3508 /id\00(\00 
 There have been no serious attempts to model the effects of changing patterns of smoking behaviour on disease risk at the population level. This is a major important gap in the research agenda, particularly in Scotland, as at the present time there is very little understanding of the precise contribution of changing smoking behaviours to the changing patterns of ischaemic heart disease mortality. 

Explaining Scotland’s health

Having considered some of the key conceptual issues that are relevant to understanding population differences in health, in this section we turn to look at some of the potential explanations for Scotland’s position in the international health league. 

Being clear about the question

At the outset it is important to be clear about the question we are wishing to answer. That is – what explains the differences in levels of health and disease between Scotland and other countries - in particular those in Western Europe. This is not the same as asking what explains the difference in health and disease of people in Glasgow compared to Edinburgh or between Scottish people in social class I compared to social class V. It is very apparent from responses that we received to our postal questionnaire (see Appendix III) to public health and other interested professionals that there is a tendency to conflate these two distinct questions. While there may be common threads relating variation between countries to socio-economic variations within countries as discussed earlier in this chapter, the answers to the questions may be different. As we have argued, far more attention has been given to this latter issue of looking at variations in health within Scotland than has been given to understanding Scotland’s international position.

Deprivation and “the Scottish effect”

Much has been written about the importance of socio-economic deprivation as a determinant of mortality and morbidity within Scotland, including the classic work by Carstairs and Morris. QUOTE "99" 
99
 This showed that within Scotland there were major differences in mortality, morbidity and health service use according to social class and by deprivation category of area of residence. 

The enduring impact of this work, however, concerns the extent to which differences in levels of deprivation between Scotland and England and Wales can explain differences in mortality. QUOTE "100" 
100
 They were able to show that their deprivation index (based on social class, unemployment, car ownership and overcrowding) was not only associated with mortality, but also showed Scotland to have a much larger proportion of its population living in the most deprived areas compared to England and Wales. In contrast, social class alone showed relatively little difference in distribution between Scotland and England and Wales in the early 1980s. Their key conclusion was:

“… evidence on the association between mortality and a measure of deprivation in Scotland and England and Wales … suggests that much excess mortality [between these countries] could be associated with the more adverse socioeconomic circumstances experienced in Scotland, deprivation presenting a picture of differences in the populations that is not present in the distribution of social class.”

The recent ONS volume Geographic Variations in Health QUOTE "101" 
101
 devotes a whole Chapter to looking at association of the Carstairs and Morris deprivation index with mortality within constituent parts of the UK including Scotland and England in the period 1991-93. Unfortunately these analyses did not include an assessment of impact of adjusting for deprivation on the regional differences, but bar charts were produced for various causes showing male and female mortality rates by quintile of deprivation category and country.

For all causes Figure 6.6 (taken from the ONS publication) shows that in each deprivation category, rates in Scotland are higher than those in England. These differences within deprivation categories have been referred to as the “Scottish effect” and suggest that deprivation does not explain all of the difference between Scotland and England and Wales, contrary to what was found ten years earlier.

Figure 6.6 – Age standardised mortality rates for all causes of death by deprivation and country, 

ages 15-64, 1991-1993
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Source : Geographic Variations in Health QUOTE "101" 
101

What is driving this Scottish effect? Some insight can be gained by considering the equivalent data for lung cancer (Figure 6.7). For men it seems apparent that there is also a “Scottish effect” for lung cancer. The explanation for this effect on lung cancer mortality must lie mainly with differences in smoking histories of the population, although dietary differences (see below) may make some contribution. Smoking, therefore is likely to play an important part in explaining the “Scottish effect”.

Figure 6.6 – Age standardised mortality rates for lung cancer by deprivation and country, 

ages 15-64, 1991-1993
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Source : Geographic Variations in Health QUOTE "101" 
101

Perhaps the most striking thing about these analyses is the fact that the absolute differences in mortality between Scotland and England are small in the least deprived and largest in the most deprived category. This applies to all causes, lung cancer and ischaemic heart disease (not shown). This undermines the notion of a fixed “Scottish effect” that applies equally to everyone in Scotland. 

While further more systematic work should be done to look at this issue, the notion of the “Scottish effect” should be treated with caution and recognised for what it is – simply a description that deprivation as measured by the Carstairs-Morris index does not explain the differences in mortality between constituent parts of the UK. This is underlined by the fact that, although not shown here, deprivation category also fails to explain all the variation in mortality between geographic regions in England. Perhaps the most important issue, however, with regard to differences within the UK is not the residual “Scottish effect” per se, but the fact that Scotland still has an unfavourable distribution of deprivation in its population compared to England. This was of course the key issue identified by Carstairs and Morris.

Looking at broader international differences between Scotland and other Western European countries it is difficult to see how one could argue that these differences could all be accounted for by differences in socio-economic level of each country. For example, as has been noted in Chapter 3, life expectancy among women in Scotland and Denmark was almost identical in 2000 while both are lower than life expectancy among women in Portugal or Spain. However, Denmark has a higher GDP per capita than the UK as a whole, while Portugal and Spain have a considerably lower GDP per capita. It seems that historical and cultural factors are paramount here, in particular, the fact that whereas Danish and Scottish women have smoked very heavily for a long time, until recently women in Spain and Portugal have not. 

Risk factors

As has already been argued earlier in this chapter, differences in smoking and other known risk factors are likely to play an important part in explaining differences between Scotland and other Western European countries, although this may not be completely straightforward to demonstrate due to latent periods and life-course influences. In this section we examine three of the main “life-style” factors – smoking, diet and alcohol. As has already been stated, however, much more systematic work needs to be done in order to get anything like reasonable comparative data for Scotland and other countries even for these factors.

Smoking 

From the information already presented in this report it is clear that smoking is likely to play an important part in explaining differences in health between Scotland and other countries. Rates of lung cancer in men and women in Scotland have been and continue to be the highest in Western Europe, although for men rates are already declining, and for women a decline is imminent.

The best available indirect estimates of the burden of smoking related mortality by country have been produced by Peto and Lopez.  QUOTE "102" 
102
  They suggest that 28% of all deaths in males and 15% of all deaths in females in the UK as a whole in 1990 were attributable to smoking. The percentage of deaths attributable to smoking in the Western European countries we have focussed upon in this report are given in Table 6.1. 

Table 6.1 – Percentage of total deaths attributed to smoking in 1990

	
	Males
	Females

	Austria
	20
	5

	Belgium
	31
	2

	Denmark
	25
	11

	Finland
	21
	3

	France
	21
	1

	Germany
	22
	3

	Ireland
	25
	16

	Italy
	26
	4

	Netherlands
	32
	4

	Norway
	14
	5

	Portugal
	13
	0

	Spain
	23
	0

	Sweden
	11
	4

	Switzerland
	21
	4

	UK
	28
	15


Source : Peto and Lopez QUOTE "102" 
102

These estimates use levels of lung cancer as indirect proxy measures of the smoking history of each population considered, and then using known dose-response relationships for other smoking related diseases (including ischaemic heart disease) calculate the total burden of mortality attributable to smoking. 

It is apparent that the UK has one of the highest smoking related burdens of mortality of any Western European country, being very similar in this respect to Ireland and Denmark. Given the even higher levels of lung cancer in Scotland than in the UK as a whole, the estimates for Scotland are likely to be even higher. There is much greater variability in the percentage of deaths attributable to smoking in females than males. This suggests that smoking may be a particularly important explanation for overall mortality differences between working age women in Western Europe, and for the exceptionally high mortality of Scottish women in this context. 

These estimates are not without problems. They implicitly assume a static situation and do not in any way account for the fact that different smoking related diseases show different lag periods between onset or cessation of smoking and change in disease risk. Moreover, no specific estimates have been made for Scotland itself. It is a research priority to address these issues, and specifically to look at how far differences between countries today and in the near future are being driven by differences in the rate at which smokers are quitting. As already suggested in this report, this may well be an important part of the explanation of why Scottish lung cancer rates are currently higher than those in England and Wales.

Earlier in this chapter it was suggested that cultural factors may play an important role in determining variation between countries in levels of smoking. Certainly, this must be crucial for explaining why in some countries men have tended to smoke a lot and women far less, if at all (e.g. France), while in others women’s smoking habits are much closer to men’s (e.g. Denmark and the UK). Explanations for smoking differences between countries should be sought in the arena of cultural differences, rather than by reference to socio-economic deprivation.

While smoking is certainly not the only risk factor that is contributing to Scotland’s position in the Western European health league, its influence is likely to be so substantial that at least being able to quantify it properly will enable us to see more clearly the size and nature of the remaining problem.

Diet 

As noted above, it is widely recognised that the Scottish diet is far from ideal. However it is possible that its adverse effects are even greater than has previously been assumed, on the basis of recently completed research undertaken as part of the update of the Global Burden of Disease study. This found that inadequate dietary fruit and vegetables was the sixth most important contributor (of those risk factors examined) to the burden of disease in developing countries. While the method used in the study is subject to many limitations, and the epidemiological challenges of assessing the impact of fruit and vegetable consumption are especially great, it is noteworthy that a Lancet editorial accompanying a report of the study identifies increasing fruit and vegetable consumption as a top priority.

 
This research estimated, on the basis of a series of meta-analyses, that 31 % of ischaemic heart disease, 19% of ischaemic stroke, 12% of lung cancer, 19% of stomach cancer, 20% of oesophageal cancer, and 2% of colorectal cancer could be attributed to inadequate fruit and vegetable consumption. QUOTE "103" 
103
 However the methodology used in the Global Burden of Disease may be misleading in this case because the effect of fruit and vegetable consumption is protective, and so, by implication, becomes important when populations are exposed to other harmful influences. 

Perhaps the best understood example is that of stomach cancer, where the primary cause is infection with Helicobacter Pylori. Infection stimulates an inflammatory response in the stomach wall that interferes with the mechanisms involved in acid production. The changed chemical environment in the stomach leads to changes in the cells lining it and ultimately to cancer. However the inflammatory response may be suppressed, either by the individual's genetic status (their interleukin 1β genotype), QUOTE "104" 
104
 or by environmental factors, such as high dietary anti-oxidants, such as those derived from fruit and vegetables. Thus, the population of Crete, whose diet is close to the theoretical maximum in terms of fruit and vegetables, have a much lower rate of stomach cancer than would be predicted from their Helicobacter prevalence. QUOTE "105" 
105
 

The situation with other cancers is even more complex because individual fruits and vegetables, such as broccoli and brussel sprouts, QUOTE "106" 
106
 contain certain chemicals that have tumour suppressant effects or block the action of particular carcinogens. However it is apparent that the benefits of fruit and vegetable consumption are greatest for those cancers where there is an established environmental carcinogen, such as tobacco or infection, rather than those cancers where endogenous factors, such as genetic make-up or circulating levels of sex hormones or insulin-related growth factor are involved. QUOTE "107" 
107
 Examples include breast and prostate cancer, with colorectal cancer likely to be subject to a combination of mechanisms, both exogenous and endogenous. Although the mechanism is less well understood in the case of cardiovascular disease there is a growing understanding of the role that certain components of fruit and vegetables. In particular  folic acid appears to play a role in the genesis of atheroma, disrupting endothelial function and enhancing the accumulation of lipids in the blood vessel wall. QUOTE "108" 
108
 Importantly, these processes are also effected by statins, in addition to their better known cholesterol reducing effects.


In summary, the apparently very low level of fresh fruit and vegetables consumed in Scotland may be especially important because it is likely to increase the adverse effects of other exposures, such as smoking or high cholesterol levels. 

Alcohol 

As Chapter 4 made clear, until recently alcohol related mortality has not been particularly high in Scotland compared to other Western European countries. However, mortality from oesophageal cancer and liver cirrhosis in particular are increasing in Scotland. Alcohol is thus a risk factor to look at with respect to these adverse trends. However, it is unlikely to account for very much of Scotland’s overall mortality deficit in the Western European context. Morbidity levels (both physical and psychological) may nevertheless be important, particularly in deprived localities.

Migration

The question as to whether Scotland’s health is poor because of differential migration of the healthy out of the country is one that has been suggested on an number of occasions. This issue is worthy of a more systematic review that has been possible in this report. However, it should be pointed out that the bulk of this research is focussed upon the mortality and health of migrants from Scotland to the rest of the UK. QUOTE "109-112" 
109-112

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\15N:\5CDLEON\5Crefman9\5CCORE\03\00\05R1106\1FHarding & Rosato 1999 R1106 /id\00\1F\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\15N:\5CDLEON\5Crefman9\5CCORE\03\00\042802#Cook, Whincup, et al. 1999 2802 /id\00#\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\15N:\5CDLEON\5Crefman9\5CCORE\03\00\05R3565$Haworth, Soni, et al. 1999 R3565 /id\00$\00 
 The finding of many of these papers is that Scottish migrants to England tend to have higher rates of mortality from lung cancer and liver cirrhosis than those born in England. However, in general comparisons with rates in Scotland itself are less frequently made – a crucial thing to consider when looking at the “migration” hypothesis.

Within the broader Western European context it seems implausible that the magnitude of the variations seen between countries are going to be explained by large scale health-related migration. It may, however, provide some small part of the explanation for the poor health of the Scottish population compared to that of England. 

Contribution of the health service 

To what extent might the performance of the health service explain Scotland’s mortality ranking? There are several reasons why this should be considered. First, while it is generally conceded that health care had little impact on population health until the 1960s, it is now thought that this changed thereafter, with studies from several countries showing how deaths from causes that should not occur in the presence of effective and timely health care (“avoidable” mortality) declined faster than other causes. QUOTE "113" 
113
 Second, there is considerable evidence, summarised most recently in the UK Treasury’s Wanless Report, that health outcomes in the UK lag behind those in other advanced industrialised countries. Indeed, this evidence was a prime factor in the Treasury’s decision to increase NHS expenditure. Thus, it seems plausible that health care could play a part in explaining some of Scotland’s higher mortality.

There has, however, been little research specifically on avoidable mortality in Scotland. One of the few exceptions dates back over 20 years. Carstairs showed that, between 1974/78 and 1979/84, there was a decline in the number of deaths from all avoidable causes of 8%  but an increase in deaths from all causes (ages 5-64), by 10%. In 1974/78 Scotland had the highest death rates from asthma and cerebrovascular disease in the then 12 European Community countries, exceeding the EC average by 81% and 51% respectively. Within Scotland variation was especially high for tuberculosis (highest in Greater Glasgow). QUOTE "114" 
114
 Of course, it is necessary to take account of differences in incidence when interpreting some of these figures but it is a reasonable proposition that even then deaths from conditions such as asthma or tuberculosis under the age of 65 should have been exceptional. The impression that health care in Scotland fails to achieve what it might is supported by the evidence on cancer survival quoted earlier.

It would, however, require a much more detailed analysis than is possible here to explore this issue further, beginning with international comparisons of mortality from causes where death should be avoidable and going on to more detailed examination, using data from clinical records and other sources, to identify possible reasons for any differences. Such a study might be expected to yield important, policy-relevant results.

Other factors

This chapter has not covered all possible explanations for why Scotland’s health differs from that of other countries. For example, physical environment and climate have not been looked at. These have been frequently raised as possible explanations. However, this is an area where relatively little is known about the links with health even from analytic epidemiological studies. Given our current state of knowledge it is unlikely that these factors are playing a central role in determining Scotland’s poor health relative to that of other countries.

Summary

This chapter has provided a critical appraisal of current approaches to understanding population health. The existing models of the determinants of health are not helpful for understanding international differences. However, Rose’s work that distinguishes between the determinants of the health of individuals and populations remains as cogent and relevant as ever. It is a general priority for epidemiology and public health to build on this to develop a new approach to explaining population differences that uses our full understanding of biological as well as socially mediated mechanisms. In particular, a more nuanced and sophisticated approach to time is essential. Finally, there remains an important job to be done to better quantify the contribution of established risk factors to the complex pattern of differences in disease risk between Scotland and other Western European country. Such a basic research agenda should help put in perspective the relevance of some of the more elaborate models proposed. At the same time, an active research programme aimed at developing effective interventions that target established risk factors should be pursued. 

3. CONCLUSIONS AND RESEARCH PRIORITIES

In this final chapter we outline some key conclusions and present recommendations concerning future research to throw light upon the reasons for Scotland’s relatively poor health in comparison with that of other countries in Europe.

Reappraising Scotland’s position

There is a view that Scotland’s health is uniformly poor by international standards. This is derived from several sources. The first is that for several major causes – ischemic heart disease and lung cancer in particular – Scotland does do very badly. Second is the fact that most of the comparisons in the literature are with England or England and Wales. In these contrasts, Scotland does tend to do worse across a relatively broad range of measures. However, this emphasis on comparisons within the UK itself fails to recognise that relative to other Western European countries the UK as a whole, including Scotland, does do relatively well for some causes such as external causes.

The evidence presented in this report suggests that there is a need to take a fresh look at Scotland’s position in the international health league. Scottish health today is not, and has not always been, uniformly poor relative to other Western European countries. The assumptions often made about which groups have the poorest health in Scotland needs reassessment in the light of this evidence. Policy makers and public health professionals should check that the assumptions upon which their priorities and strategies are based are indeed supported by the evidence. This may lead to a more nuanced approach that challenges the perception that the health problems facing Scotland’s population are monolithic and thus intractable. The evidence discussed here should help counter the fatalism and sense of historical inevitability that characterises some aspects of the discourse on Scotland’s health.

In specific terms a reappraisal of Scotland’s position should be driven by (among others) the following observations:

· Life expectancy in Scotland has improved across the whole of the 20th century. However, the rate of improvement in the past 50 years has been slower in Scotland than in a number of other Western European countries hence Scotland’s relative position has deteriorated.

· All-cause mortality in Scotland in the Western European context is worst among people of working age. In infancy and childhood, while there is room for improvement relative to the best in Western Europe, Scotland is not doing particularly badly.

· At working ages it is Scottish women who have consistently had the highest mortality in Western Europe over the past 50 years, while Scottish men were second until the mid-1970s. The very poor state of Scottish mortality among women needs to be acknowledged – and recognition given to the fact that relative to Western Europe Scottish women are doing as badly, if not worse than Scottish men. Scottish women have had the highest mortality from lung cancer and ischaemic heart disease in Western Europe since the 1950s.

· Lung cancer is the one cause of death among working age men and women that has almost without exception been higher in Scotland than in any other country in Western Europe since 1950. This underlines the central importance of international differences in smoking that must play a large role in explaining the deterioration of Scotland’s relative position in the Western European health league since 1950. However, there is now evidence that the peak of the smoking related disease epidemic may now be passed. For men lung cancer rates are now declining, while for women they have recently stabilised, and birth cohort analyses suggest that even among women rates are likely to start declining in the next few years.

· There are several causes from which Scotland’s mortality rate is not as bad compared to other Western European countries as might have been assumed. These include mortality from cancer of the pancreas and from external causes, including suicide and road traffic accidents. While not a reason for complacency, these two examples suggest that there are aspects of Scotland’s mortality profile that are positive in the international context.

· For several causes of death trends in Scotland, particularly when put in the Western European context, should give rise to special concern. These include the upwards trends for oesophageal cancer and liver cirrhosis, as well as the upward trend in suicide among men.

· For ischaemic heart disease rates are in decline in all Western European countries. While Scotland has recently moved to have the highest rates in Western Europe, Scottish rates are converging downwards towards the Western European country mean. 

Scotland is not always visible

There are now a large number of international compilations (electronic and paper) of data on health and other relevant characteristics. In some of these, Scotland appears as a distinct entity separate from other parts of the UK. While there may in some case be insuperable obstacles to persuading those responsible for collating such international data to include Scotland as a separate entity, this should be reviewed on a case by case basis. At the present time this unevenness in the availability of information about Scotland in these international compilations is an impediment to carrying out comparative analyses and in giving Scotland’s particular health problems greater visibility.

The following gives examples of data sources that do and do not include Scotland as a separate entity. Scotland is included as a separate unit in the WHO mortality database held in Geneva and the IARC Cancer Incidence in Five Continents series. However, in many other such compilations, Scotland is subsumed under the UK as a whole. For example, most of the OECD data (including health as well as the socio-economic and demographic information) does not separate out Scotland. In fact, the OECD database suffers from a number of problems that arise from the way data are collected in the United Kingdom, with some measures of health care resources until recently calculated by dividing the figures for England by the population of the United Kingdom. Within a European context a real frustration is the fact that the very useful and accessible Health for All database from WHO Copenhagen (http://www.who.dk/hfadb) does not include Scotland. This is a widely used resource that contains not only health data but relevant demographic, economic and behavioural measures. The European Union’s Eurobarometer project (http://www.gesis.org/en/data_service/eurobarometer/) that surveys public opinion in member states tends to separate Northern Ireland from Great Britain (i.e. the rest of the UK), but does not in its published analyses separate out Scotland. 

Within the UK itself, government funded projects including the General Household Survey do not uniformly separate out Scotland from the rest of the UK. In the recent review of Geographic Variations in Health produced by ONS, while there were some analyses that separated out constituent parts of the UK, a number of the chapters dealt only with England. QUOTE "8" 
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 Similarly the definitive two volume ONS publication The Health of Adult Britain 1841-1994  QUOTE "115;116" 
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 while including many analyses of data for Britain or the UK as a whole, frequently included sections based on data for England or England and Wales only, while in comparison there were few analyses that focussed upon Scotland alone or at least separate from other parts of the UK. 

Targets and aspirations

Scotland has set specific targets that include a 50% reduction in death from coronary heart and cerebrovascular disease and a 20% reduction in deaths from cancer in people under the age of 75 between 1995 and 2010. While providing a valuable objective it is clear that these targets are largely projections of prevailing trends. Ischaemic heart disease is declining steeply in men and lung cancer among men, with a downturn in women expected at working ages at least, in the near future. Does it, however, make sense to additionally aspire to change Scotland’s rank position in Western Europe? This question deserves attention as change in rank position per se is not simply about Scotland’s trajectory, it is about the trajectory of other countries. For example, at working ages Denmark is on the verge of displacing Scotland from its top rank position with the highest mortality in Western Europe. However, this would be mainly a consequence of the Denmark’s problems rather than due to any special progress that Scotland may have achieved. 

It may be that a more appropriate international target would be for Scotland to aspire to have a rate of decline in mortality that is at least parallel to the European mean if not greater than the European mean. This may not change its rank position, but it may say that Scotland is doing as well as Western Europe as a whole. A more ambitious target would be to match the countries with the steepest rates of decline. These various alternatives should be debated in more depth. Aiming for a “step-change” defined simply in terms of change in rank position is not necessarily the most progressive aspiration or target.

There is one additional aspect of the issue of how to judge Scotland’s position relative to other countries. Should particular emphasis be given to comparisons with the rest of the UK? There are many reasons for saying this is the most appropriate comparison. However, as already discussed, paying attention only to the rest of the UK can provide a misleading picture of where Scotland really lies in a broader international context.

Research priorities

One of the central conclusions of this report is that there is an extraordinary lack of systematic international comparisons of mortality, morbidity and risk factors that include Scotland. When Scotland is included, it is nearly always as one of a series of countries, rather than being the focus of attention. However there is considerable scope for rectifying this situation using already existing data sets. Many of the following recommendations are to follow this path. It is essential that attention is given to systematically collating and analysing basic data about health and life-styles in Scotland that are comparable with those in other countries. It is only on such a secure basis that further progress in understanding health differences can be made. The simple analyses of mortality presented in this report illustrate how such a systematic approach can lead to some fresh insights.

Further analyses of existing country-level data

There is the need to explore in more depth trends in international differences in mortality and cancer incidence using existing aggregate data. The analyses presented in this report are a first stage with respect to mortality. However, similar analyses could be conducted for cancer incidence data. In addition, techniques could be applied to systematically reveal the contribution of different age groups and causes of death to the long-term changes in life-expectancy in Scotland relative to those seen in other countries. This approach has been successfully applied in a number of settings and helps quantify the relative importance of the complex set of factors that are driving the summary measure of life-expectancy.  The “Scottish effect” discussed in Chapter 6 could also be subject to more detailed systematic analysis using the data that must be available from the ONS that was used to prepare the recent volume on Geographic Variations in Health. QUOTE "101" 
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Specific country examples

Step changes 

As part of the suggested debate about the relevance of step-changes in health for Scotland, a set of case-studies could be undertaken to look in more detail at the countries identified in this report as having undergone substantial step-changes in mortality over the past 50 years. 

Finland vs Scotland

Finland has achieved a substantial reduction in mortality in the past 3 decades. Extraordinarily enough, trends in ischaemic heart disease mortality in Finland in working age men are identical to those for Scotland. Work aimed at understanding this surprising parallel is likely to be highly informative.

Tackling adverse trends

The mortality analyses presented in this report highlight three causes of particularly adverse mortality trends. These are cancer of the oesophagus, cirrhosis of the liver and suicide in men. Given that mortality rates for all three are rising, there is an argument for saying that research should be encouraged to understand why and to develop approaches to reverse these trends. 

Individual-level survey data - comparing across the UK

Studies should be encouraged, using existing individual-level survey data, that are comparable for nationally representative samples of the Scottish population and other parts of the UK with the primary aim of elucidating differences between Scotland and the rest of the UK. There are two main sources already in the public domain that have hardly been touched in this respect: the General Household Survey and the Scottish Health Survey and the Health Survey for England. By bringing these data together it would be possible to conduct a comprehensive series of analyses that would enable a detailed assessment to be made of differences between the two countries, and what factors are key to determining contrasts in the health outcomes measured. The existing attempts to do this using data from the 1995 and 1998 surveys are fragmented and tend to be superficial.

Scottish and England and Wales Longitudinal Study

Although potentially complex to organise, data from the newly re-established Scottish Longitudinal Study (LS) could be brought together with data from the England and Wales LS again to throw light on similarities and differences between Scotland and England and Wales. Comparative studies of these census-linked datasets are likely to provide the most definitive answer to date about whether “a Scottish effect” exists.

Individual-level survey data  - comparing across Europe

There is currently an EU initiative aimed at analysing population-based health surveys from member states (http://europa.eu.int/comm/health/ph/programmes/monitor/proj00_04_en.html).  Its aim is to support Health Monitoring by means of production of a computerised up to date overview of methods and contents of existing and planned Health Interview Surveys (HIS), Health Examination Surveys (HES), combinations of HIS/HES, and other population surveys with a significant health component in member states. It is organised by a consortium of partners and includes the participation of the group in London who are responsible for conducting the Scottish Health Survey and the Health Survey for England. The current phase of the project is coordinated by The National Public Health Institute (KTL) in Finland. A further phase of the project in being planned and could be launched next year (2003). Proposed activities for this third phase include pooling and analysing data from national surveys for specific domains, and comparisons of HIS and HES data. While such international initiatives are often problematic and slow to move, this provides a potentially very exciting opportunity to compare, for the first time, lifestyle and other health-related data for Scotland with other parts of Western Europe. We understand that interest in collaborating on this would be welcomed by the project team.

The potential for record linkage

Scotland’s ability to link hospital episode and other morbidity data is unique within the UK. This is one of the great potential strengths of the Scottish compared to the England and Wales LS. In an international context, the Scandinavian countries can also carry out this sort of linkage. A scoping study could be undertaken to look at possible collaborative links that might exploit this strength.

Specific risk factors

Smoking

It is clear that smoking is likely to be one of the key proximal risk factors explaining Scotland’s high mortality relative to other Western European countries today. Analyses presented in this report suggest that there are close parallels between Scotland and England and Wales in terms of birth cohort patterns for lung cancer. However, within any particular birth cohort Scotland does worse than England and Wales. How far this is due to levels of smoking and how far it is due to lower rates of smoking cessation is at present unclear. This issue is a priority to address. More generally, it is also a priority to try and estimate the total burden of mortality in Scotland over time associated with smoking. Methods such as those developed by Peto and Lopez QUOTE "117" 
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 could be applied to mortality data over time. However, this rather crude approach takes no account of lag times between starting smoking and increasing risk of different diseases and quitting smoking and declines in disease risk. Scotland represents a very important challenge in this respect, due to the exceptional burden of smoking-related ill-health in Scotland, and improved methods could be developed that provide a much better estimate of disease burden today, in the past and in the future that is attributable to smoking.

Fruit and vegetables 

There is an increasing appreciation of the role played by dietary fruit and vegetables in determining health. It is likely that important new insights will emerge over the next few years from, in particular, the EPIC study that takes advantage of the very substantial dietary diversity in Europe. It is, however, already apparent that the overall consumption of fruit and vegetables in Scotland is far below what is desirable, a concern that is accentuated by the high level of exposure to other risk factors against which fruit and vegetable consumption might be expected to offer some protection. Consequently, there is a strong case for supporting nutritional research, and in particular that relating to fruit and vegetable consumption, a much higher priority. Specific research questions needing answers include: 

· Quantifying the pattern of dietary intake within the Scottish population by age, gender, area of residence, and social class; 

· Better understanding knowledge, attitudes and practices in relation to diet;

· Better understanding obstacles to an improved diet.

A Scottish burden of disease exercise 

While recognising the many limitations of the methodology, there is an opportunity to apply the model developed in the updated global burden of disease to estimate the likely contribution of major risk factors to the total burden of disease in Scotland. However, this will require a much more precise knowledge of levels of exposure to these risk factors, evidence that is, at present, somewhat fragmentary. 

Intervention research

The central aim of this report is to look at the issue of Scotland’s position relative to that of other countries. In the end, however, Scotland will need to develop interventions that work in Scotland. Our view is that is important that priority is given to research aimed at evaluating the efficacy of specific health interventions in Scotland. 
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APPENDIX 1 - PROJECT AIMS AND OBJECTIVES

The aims and objectives of the project commissioned by the Public Health Institute of Scotland and undertaken by the London School of Hygiene & Tropical Medicine were as follows :

Aim

To draw up a programme of comparative studies which seek to understand how health is created and destroyed in different countries (in Europe in particular) in order to reach a better understanding of Scotland’s past, current and likely future health status.

Objectives

More specifically the research will :

1. Provide an authoritative review of the key findings of studies that have attempted to describe and explain the health and/or mortality of the Scottish population in a European or global context;

2. Provide a critical overview of the conceptual frameworks and explanatory models that have been used in the literature to explain differences in health and/or mortality of populations between countries and over time;

3. Produce an analysis of long-term trends and differences in mortality in Scotland and a number of relevant comparator countries that will go beyond the analyses presented in “Chasing the Scottish Effect”. Particular attention will be paid to identifying the potential contribution of smoking-related conditions which are likely to have played an important role;

4. Identify and describe the main features of what is known about key illustrative examples of a) countries whose international rank order in mortality has undergone a permanent or long-lasting improvement i.e. “a step-change” or b) countries whose mortality from one or more major causes has shown a relatively sharp and steep change;

5. Identify data sources that exist that may provide important substrate for, and methods that may be used to undertake a new set of studies that are likely to advance understanding of the similarities and differences between Scotland’s health and that of other countries;

6. Identify the current leaders in the field who may have the necessary expertise and background to pursue such studies;

7. Make recommendations as to how a longer term series of studies could be employed to advance understanding of the similarities and differences between Scotland’s health and that of other countries.

APPENDIX II - Cause-specific mortality rate (per 100,000) and ranking of 17 Western European countries for men and women aged 15-74, 1991-95

Males

	Rank
	Oesophageal cancer
	Stomach cancer
	Colo-rectal cancer
	Pancreas cancer
	Lung cancer

	
	Country
	Rate
	Country
	Rate
	Country
	Rate
	Country
	Rate
	Country
	Rate

	1
	France
	15.7
	Portugal
	31.1
	Ireland
	28.9
	Austria
	12.6
	Belgium
	100.2

	2
	SCOTLAND
	15.5
	Italy
	19.4
	Austria
	28.4
	Finland
	11.6
	SCOTLAND
	95.3

	3
	E&W
	11.5
	Austria
	18.0
	Denmark
	28.1
	Germany
	11.6
	Netherlands
	88.1

	4
	Ireland
	10.4
	Spain
	17.4
	SCOTLAND
	27.6
	Denmark
	11.3
	Italy
	83.2

	5
	N.Ireland
	10.2
	Germany
	16.4
	Germany
	26.5
	Ireland
	11.2
	Denmark
	72.4

	6
	Spain
	8.9
	N.Ireland
	15.5
	N.Ireland
	26.0
	Sweden
	10.5
	Spain
	71.9

	7
	Netherlands
	8.4
	Ireland
	15.1
	Norway
	25.0
	Italy
	10.5
	France
	71.6

	8
	Denmark
	8.3
	SCOTLAND
	14.7
	E&W
	24.9
	France
	10.4
	Germany
	70.3

	9
	Portugal
	8.2
	Netherlands
	13.9
	Netherlands
	21.8
	Netherlands
	10.3
	N.Ireland
	69.9

	10
	Germany
	8.1
	E&W
	13.4
	Belgium
	21.5
	Norway
	9.9
	E&W
	69.4

	11
	Belgium
	7.7
	Finland
	13.3
	Portugal
	21.0
	Belgium
	9.8
	Ireland
	64.2

	12
	Switzerland
	7.6
	Norway
	12.0
	France
	20.9
	SCOTLAND
	9.4
	Austria
	63.9

	13
	Italy
	5.9
	Belgium
	10.2
	Italy
	19.9
	E&W
	9.2
	Finland
	62.6

	14
	Austria
	5.8
	Switzerland
	9.8
	Switzerland
	19.6
	N.Ireland
	8.8
	Switzerland
	61.0

	15
	Norway
	4.6
	France
	9.3
	Spain
	19.5
	Spain
	8.3
	Norway
	47.8

	16
	Finland
	4.5
	Sweden
	9.0
	Sweden
	17.5
	Portugal
	8.2
	Portugal
	42.4

	17
	Sweden
	4.1
	Denmark
	8.6
	Finland
	14.7
	Switzerland
	8.2
	Sweden
	33.7


	Rank
	Ischaemic heart disease
	Cerebrovascular disease 
	Chronic obstructive pulmonary disease
	Liver cirrhosis
	External causes

	
	Country
	Rate
	Country
	Rate
	Country
	Rate
	Country
	Rate
	Country
	Rate

	1
	SCOTLAND
	270.2
	Portugal
	106.8
	Ireland
	40.6
	Austria
	49.2
	Finland
	148.0

	2
	N.Ireland
	253.0
	SCOTLAND
	59.1
	Belgium
	36.1
	Portugal
	45.8
	Portugal
	104.5

	3
	Ireland
	238.5
	Finland
	56.0
	Denmark
	35.2
	Germany
	37.5
	France
	98.1

	4
	Finland
	236.3
	N.Ireland
	46.9
	SCOTLAND
	34.5
	Italy
	30.8
	Austria
	95.3

	5
	E&W
	208.9
	Austria
	46.1
	N.Ireland
	33.5
	Spain
	30.2
	Belgium
	88.4

	6
	Norway
	173.0
	Germany
	44.4
	E&W
	32.3
	France
	27.6
	Switzerland
	78.4

	7
	Denmark
	165.0
	Ireland
	41.7
	Germany
	27.8
	Denmark
	24.5
	Denmark
	77.6

	8
	Sweden
	155.7
	Italy
	40.8
	Spain
	27.1
	Finland
	19.5
	Spain
	71.2

	9
	Germany
	153.8
	E&W
	40.6
	Netherlands
	26.2
	Belgium
	16.8
	Germany
	68.1

	10
	Austria
	152.0
	Denmark
	40.3
	Switzerland
	20.9
	SCOTLAND
	15.7
	Sweden
	66.9

	11
	Netherlands
	129.2
	Spain
	39.7
	Portugal
	20.4
	Switzerland
	15.2
	N.Ireland
	66.5

	12
	Switzerland
	101.3
	Norway
	37.4
	Finland
	19.6
	Sweden
	9.8
	Norway
	66.3

	13
	Belgium
	94.7
	Sweden
	34.8
	Norway
	19.1
	E&W
	8.8
	SCOTLAND
	66.2

	14
	Italy
	93.5
	Belgium
	34.3
	Austria
	18.5
	Netherlands
	7.4
	Ireland
	65.0

	15
	Portugal
	86.9
	Netherlands
	33.6
	Italy
	17.7
	Norway
	7.2
	Italy
	60.4

	16
	Spain
	80.8
	France
	29.3
	France
	14.1
	N.Ireland
	6.2
	E&W
	44.5

	17
	France
	61.1
	Switzerland
	22.0
	Sweden
	12.1
	Ireland
	4.7
	Netherlands
	39.5


Males (continued)

	Rank
	Suicide
	Motor vehicle accident
	All causes

	
	Country
	Rate
	Country
	Rate
	Country
	Rate

	1
	Finland
	55.9
	Portugal
	47.0
	SCOTLAND
	853.6

	2
	Austria
	37.3
	Belgium
	29.2
	Portugal
	810.2

	3
	Switzerland
	34.9
	Spain
	28.9
	Finland
	807.2

	4
	France
	34.6
	Austria
	26.7
	Denmark
	772.8

	5
	Belgium
	32.8
	Italy
	26.1
	Ireland
	763.4

	6
	Denmark
	31.5
	France
	25.8
	Germany
	757.5

	7
	Sweden
	25.5
	Germany
	21.0
	N.Ireland
	753.0

	8
	Germany
	25.4
	Ireland
	18.8
	Austria
	730.6

	9
	Norway
	25.1
	Switzerland
	16.5
	Belgium
	702.1

	10
	Ireland
	22.6
	Denmark
	16.1
	E&W
	682.6

	11
	SCOTLAND
	22.5
	N.Ireland
	15.3
	France
	681.7

	12
	Netherlands
	16.0
	Finland
	15.1
	Spain
	659.6

	13
	N.Ireland
	15.7
	SCOTLAND
	13.0
	Netherlands
	643.9

	14
	E&W
	14.2
	Netherlands
	12.3
	Italy
	641.4

	15
	Portugal
	14.1
	E&W
	11.0
	Norway
	638.5

	16
	Spain
	12.9
	Norway
	10.6
	Switzerland
	600.4

	17
	Italy
	12.7
	Sweden
	10.2
	Sweden
	561.0


Females

	Rank
	Oesophageal cancer
	Stomach cancer
	Colo-rectal cancer
	Pancreas cancer
	Lung cancer

	
	Country
	Rate
	Country
	Rate
	Country
	Rate
	Country
	Rate
	Country
	Rate

	1
	SCOTLAND
	6.3
	Portugal
	13.7
	Denmark
	20.9
	Sweden
	8.9
	SCOTLAND
	45.0

	2
	Ireland
	4.6
	Austria
	8.7
	SCOTLAND
	18.8
	Denmark
	8.8
	Denmark
	42.9

	3
	E&W
	4.0
	Germany
	8.1
	Norway
	18.0
	Austria
	8.1
	E&W
	30.3

	4
	N.Ireland
	3.5
	Italy
	8.1
	Germany
	17.7
	Finland
	8.0
	N.Ireland
	27.7

	5
	Netherlands
	2.4
	Spain
	6.9
	N.Ireland
	17.4
	Norway
	7.2
	Ireland
	25.9

	6
	Denmark
	2.1
	Ireland
	6.8
	Ireland
	16.8
	Germany
	6.9
	Netherlands
	20.0

	7
	Switzerland
	1.5
	SCOTLAND
	6.5
	Austria
	16.2
	SCOTLAND
	6.8
	Norway
	19.1

	8
	Belgium
	1.5
	Finland
	6.5
	E&W
	16.1
	Netherlands
	6.7
	Sweden
	17.7

	9
	France
	1.4
	Norway
	5.7
	Netherlands
	15.5
	N.Ireland
	6.7
	Belgium
	14.3

	10
	Germany
	1.3
	N.Ireland
	5.2
	Belgium
	14.5
	Ireland
	6.6
	Austria
	14.1

	11
	Finland
	1.2
	Netherlands
	5.1
	Sweden
	13.4
	E&W
	6.5
	Switzerland
	13.9

	12
	Sweden
	1.1
	E&W
	5.0
	Portugal
	13.0
	Italy
	6.0
	Germany
	13.2

	13
	Portugal
	1.1
	Sweden
	4.9
	Italy
	12.5
	Belgium
	5.7
	Italy
	11.2

	14
	Norway
	0.8
	Denmark
	4.6
	Spain
	12.2
	Switzerland
	5.3
	Finland
	10.2

	15
	Italy
	0.8
	Switzerland
	4.2
	France
	11.7
	France
	4.9
	France
	8.4

	16
	Austria
	0.6
	Belgium
	4.1
	Switzerland
	11.7
	Spain
	4.3
	Portugal
	6.7

	17
	Spain
	0.6
	France
	3.2
	Finland
	10.3
	Portugal
	4.1
	Spain
	5.3


Females (continued)
	Rank
	Breast cancer
	Ischaemic heart disease
	Cerebrovascular disease
	Chronic obstructive pulmonary disease
	Liver cirrhosis

	
	Country
	Rate
	Country
	Rate
	Country
	Rate
	Country
	Rate
	Country
	Rate

	1
	Denmark
	42.3
	SCOTLAND
	106.5
	Portugal
	61.2
	Denmark
	30.5
	Austria
	15.6

	2
	Ireland
	40.9
	N.Ireland
	96.6
	SCOTLAND
	45.9
	SCOTLAND
	23.7
	Germany
	14.9

	3
	N.Ireland
	40.8
	Ireland
	78.9
	N.Ireland
	35.6
	Ireland
	23.5
	Portugal
	14.6

	4
	SCOTLAND
	40.2
	E&W
	74.1
	Finland
	33.6
	N.Ireland
	21.0
	Italy
	12.8

	5
	E&W
	40.1
	Finland
	63.0
	Ireland
	31.8
	E&W
	18.9
	Denmark
	11.4

	6
	Netherlands
	39.6
	Denmark
	57.0
	E&W
	30.8
	Norway
	12.1
	France
	11.2

	7
	Belgium
	38.8
	Norway
	50.1
	Denmark
	28.6
	Belgium
	10.2
	SCOTLAND
	9.3

	8
	Switzerland
	34.0
	Germany
	49.5
	Austria
	27.8
	Netherlands
	9.7
	Spain
	9.1

	9
	Germany
	33.6
	Austria
	49.5
	Germany
	27.1
	Germany
	9.0
	Belgium
	8.4

	10
	Austria
	32.4
	Sweden
	46.7
	Italy
	25.2
	Sweden
	8.6
	Finland
	6.2

	11
	Italy
	31.0
	Netherlands
	41.8
	Norway
	23.8
	Switzerland
	6.5
	Switzerland
	6.1

	12
	France
	30.1
	Belgium
	31.0
	Netherlands
	23.0
	Portugal
	5.9
	E&W
	5.4

	13
	Norway
	28.3
	Portugal
	30.0
	Spain
	23.0
	Austria
	5.9
	N.Ireland
	4.5

	14
	Portugal
	27.8
	Italy
	26.4
	Belgium
	22.8
	Finland
	5.3
	Sweden
	4.2

	15
	Spain
	27.1
	Switzerland
	26.2
	Sweden
	21.5
	Spain
	5.0
	Netherlands
	3.8

	16
	Sweden
	26.4
	Spain
	21.8
	France
	15.2
	France
	4.7
	Norway
	3.6

	17
	Finland
	25.3
	France
	14.9
	Switzerland
	13.5
	Italy
	4.6
	Ireland
	3.3


	Rank
	External causes
	Suicide
	Motor vehicle accident
	All causes

	
	Country
	Rate
	Country
	Rate
	Country
	Rate
	Country
	Rate

	1
	Finland
	38.1
	Denmark
	14.8
	Portugal
	10.6
	SCOTLAND
	497.6

	2
	Denmark
	33.6
	Finland
	14.5
	Belgium
	9.0
	Denmark
	473.3

	3
	France
	33.5
	Switzerland
	12.6
	France
	8.4
	N.Ireland
	427.1

	4
	Belgium
	32.9
	Belgium
	12.5
	Spain
	7.5
	Ireland
	421.7

	5
	Austria
	27.8
	France
	12.3
	Austria
	7.3
	E&W
	397.7

	6
	Sweden
	26.2
	Austria
	12.0
	Italy
	6.8
	Portugal
	369.1

	7
	Portugal
	25.6
	Sweden
	10.9
	Ireland
	6.6
	Germany
	366.7

	8
	Switzerland
	25.2
	Germany
	8.8
	Germany
	6.4
	Austria
	347.9

	9
	Germany
	22.6
	Norway
	8.8
	Finland
	5.8
	Belgium
	341.9

	10
	SCOTLAND
	21.9
	Netherlands
	8.1
	Denmark
	5.3
	Finland
	335.9

	11
	Norway
	20.8
	SCOTLAND
	6.8
	N.Ireland
	5.2
	Netherlands
	335.6

	12
	N.Ireland
	19.5
	Ireland
	5.9
	Switzerland
	4.8
	Norway
	323.5

	13
	Ireland
	19.3
	N.Ireland
	4.7
	SCOTLAND
	4.6
	Sweden
	305.9

	14
	Spain
	18.0
	Portugal
	4.4
	Netherlands
	4.3
	Italy
	296.3

	15
	Netherlands
	16.7
	Italy
	4.1
	Norway
	4.1
	Switzerland
	283.0

	16
	Italy
	16.7
	Spain
	3.8
	Sweden
	4.0
	France
	274.7

	17
	E&W
	15.3
	E&W
	3.7
	E&W
	3.7
	Spain
	271.7


APPENDIX III - POSTAL CONSULTATION

Background

The authors of this report considered it to be important to gather the opinions about the health of Scotland in an International context from key individuals who are currently involved in the health sector within Scotland.  We therefore undertook a postal consultation, asking three questions regarding the health of Scotland’s population in a European context of approximately 120 individuals who had been participants at a one-day conference looking at this topic in Edinburgh on May 23, 2002. The exact questions are reproduced overleaf. There was a limited time for written replies but nevertheless we obtained 87 replies within 4 weeks of the original mailing (a response rate of 72.5%). A summary of the responses follows with more detailed points raised provided overleaf according to each question asked.

Summary of Responses to the Postal Consultation

Overall while the questions sought opinions regarding the position of Scotland relative to other European countries many of the respondents concentrated on factors specific to Scotland. This was not unexpected given the paucity of internationally comparable data which has been commented on in some detail in the main body of this report.

There was general consensus from respondents that the key factors that contribute to Scotland’s poor health are largely lifestyle related. In particular factors cited most often included: smoking; a poor diet which tends to be high in fat and sugars and low on fresh fruit and vegetables; a high alcohol intake, including episodes of binge drinking; and a lack of physical activity beginning in children of school age. Many respondents also suggested that these unhealthy behaviours were integrally related to more general lifestyle factors: to the levels of social deprivation in Scotland (both absolute and relative); to the effects of industrialisation; and to the loss of traditional employment. It was felt by many that unemployment, consequent loss of male identity and probable “healthy worker” migration that were associated with these economic changes had also contributed to the overall poor level of Scottish health.

Several respondents referred to a specific cultural apathy among the Scots and a sense of powerlessness with individuals feeling unable to “do anything about their health”. They felt that there was a pervasive sense of gloom and weakened cultural identity that interfered with aspirations for good health and any belief that improvement in health status was possible. A few writers blamed the harsh Scottish climate and short, dim winter days for the apathy and others blamed a traditional ingrained attitude which meant that the population, especially young males had failed to adapt to the current economic and social environment.

Interventions suggested by respondents to address the poor health of Scotland reflected the concerns raised above. In particular education was felt to be an essential part of the process of lifestyle change, with sustained efforts required that are both multifaceted and multilevel in their approach. It was widely believed that an integrated approach was required which necessitated legislation to support the implementation of population based health initiatives with a thorough assessment of any new interventions to monitor their success and effectiveness.

Many respondents highlighted the need for individuals to acknowledge their own autonomy with respect to their health as opposed to viewing the government as providing a “nanny-state”. Further improving health was seen to be about more than the provision of medical services requiring an acknowledgement by all people, from individuals to top-level politicians that health does not exist in a vacuum. Views were strongly held that population health would only improve significantly if attention was given to addressing social inequalities, societal infrastructure and the environment in an integrated way.

The Postal Consultation

The three questions below were addressed to all participants in the Edinburgh conference by way of a letter. Following each question the key responses are listed, summarised under common themes with the order of the themes and the points listed under each representing the relative strength of support each received (the first being the most common). 

The health of Scottish adult males and females tends to be poor on many indicators in comparison to other European countries. 

1. To what key factors do you attribute the current poor health status relative to other European countries? 

· Lifestyle factors


Diet – high in saturated fat and low in fresh fruit and vegetables


Smoking – high rates in men and women, increasing in younger age groups


Alcohol intake – traditional attitude including episodic binge drinking


Physical inactivity – beginning in childhood

· Perceived consequences of lifestyle factors


Obesity – rates rising in children and adults


High rates of hypertension and hypercholesterolaemia

· Societal infrastructure

Socioeconomic inequalities


Poor quality housing, transport, lack of recreational facilities


Low economic productivity


High rates of unemployment


Selective migration of healthiest adults


Accessibility and affordability of fresh produce

· Personal consequences attributed to societal infrastructure

Personal and collective poverty


Reactive depression


Loss of gender identity, especially in young males


High suicide rate in young males in particular

· Other Factors


Cultural apathy and a dependency culture (health not a personal responsibility)


Genetic predisposition


Influence of the media and advertising on health


Political and managerial short-term agenda 


Harsh climate 


Poorly educated population, particularly with respect to health

2. What public health interventions in Scotland are most likely to improve Scotland’s relative health (i.e. improve Scotland’s rank position)?

· General and specific health/lifestyle education

· Improved resources for health and infrastructure (transport, housing, environment)

· Reducing social inequalities (sustained efforts)

· Targeted interventions, beginning at young ages

· Integrated rather than fragmented approaches to improving health

· Legislation and taxation to support population-based approaches

· Promotion of an improved sense of cultural value/identity

· Aim to make health a “personal” responsibility

· Long-term rather than short-term agendas with thorough assessment of the effectiveness of intervention programmes

3. What are the priority research questions that need to be addressed in order that effective interventions can be developed to improve Scotland’s health relative to that of other European countries?

· Qualitative research to identify barriers to healthy living

· Thorough evaluation of health interventions already implemented

· A greater range of international comparative studies

· Investigation of any genetic differences that might underlie differences in disease rates between countries

· Evaluate whether there is an association between expectations for the future, optimism, autonomy and patterns of health in Scotland and Europe

· Consideration of the impact of the healthy migrant effect on Scotland’s relatively poor health status

· Evaluate infant and child health statistics to determine appropriate strategies for health promotion

· Evaluate interventions designed to reduce social inequalities

· Examining children’s attitude to the determinants of good health
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( For the purposes of these surveys high blood pressure was considered within the definition of a cardiovascular disorder rather than as a risk factor, but hypertension will also be discussed separately as a risk factor in this document


( The level of cotinine in saliva is indicative of either regular smoking of a recently smoked cigarette 
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