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ACCOUNTING FOR SCOTLAND’S EXCESS MORTALITY:
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SUMMARY
Introduction
Scotland, because of the higher mortality of its population, has been dubbed ‘the sick man of
Europe’. This higher mortality is most apparent in the west of Scotland and in the city of
Glasgow in particular.
Yet Scottish mortality was not always higher: it was only after 1950 that the rates improved
more slowly than elsewhere in Europe. As late as 1981, most of the excess in Scotland as
compared to England & Wales could be explained by deprivation. Over the next 20 years this
excess increased, and the scope to account for it by reference to deprivation declined, raising
the question of how to account for the balance.
The immediate causes are known: high rates of alcohol and drug-related deaths, suicide,
violence, cardiovascular disease, stroke and cancer. But what are the underlying causes? There
are multiple candidate hypotheses regarding both:
I
I

the divergence of the Scottish mortality pattern from the rest of Europe from around 1950;
the rise in excess mortality unexplained by deprivation from 1980 in Scotland (and Glasgow)
as against the rest of the UK.

This report uses the criteria developed by Bradford-Hill for causation in observational
epidemiology to evaluate each of these candidate hypotheses. As none of the hypotheses
seems likely to provide for a ‘total’ explanation, a synthesis is attempted. Finally
recommendations are made for future research.
Methods
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A structured literature review was carried out to identify candidate hypotheses. This was
informed and supplemented by notes taken from discussions arising in the dissemination events
for previous research into the Scottish mortality phenomenon. Each hypothesis was then
described and critically evaluated in relation to the Bradford-Hill criteria. The fit of each
hypothesis with the criteria was tabulated. A synthesis of the hypotheses which appeared
robust against the criteria was then attempted, using a broadly ‘dialectical’ approach. That is, an
attempt was made to develop a ‘higher order’ hypothesis, retaining and integrating the partial
truths and insights achieved in the pre-existing hypotheses, but in a new context which aspires
towards a broader and deeper grasp of the totality of the problem.

3

Results
Seventeen hypotheses were identified including: artefactual explanations (deprivation and
migration); ‘downstream explanations’ (health behaviours and individual values); ‘midstream’
explanations (culture of substance misuse; boundlessness and alienation; family, gender
relations and parenting differences; lower ‘social capital’; sectarianism; culture of limited social
mobility; health service supply or demand, and deprivation concentration); and ‘upstream’
explanations (inequalities; deindustrialisation; ‘political attack’, and climatic differences). Finally,
a genetic explanation has been proposed.
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The higher mortality in Scotland between 1950 and 1980 was largely due to a slower reduction
in deaths from cardiovascular disease, stroke, respiratory disease and cancer. There is little
evidence available to determine why this happened. On balance, it is likely that a greater
exposure to negative health behaviours goes some way to explaining it. Cultural factors may
have been operant, but it is less likely that they are the cause of the divergent pattern. It is
unclear whether Scotland suffered from greater poverty and inequality than other European
nations around 1950, but it is possible, and in terms of historical accounts plausible, that
particular industrial employment patterns, together with particular kinds of housing and urban
environments, all linked to specific community and family dynamics, and in turn to negative
health behaviour cultures, cumulatively led to a slower improvement than in other populations.
This would fit with the mortality pattern in Glasgow being similar to those in Liverpool and
Manchester during this time. However, significant new work would be required to investigate
this. It has been suggested that there may be a role for lower levels of vitamin D in driving this
higher mortality, but the evidence for this at present remains unclear.
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The higher mortality in Scotland and Glasgow from 1980 was largely due to alcohol-related
deaths, drug-related deaths, suicides, violent deaths and road-traffic accidents in young adults
(in addition to the continuing high rates of mortality for cardiovascular disease, cancer and
stroke). Furthermore, the available measures of deprivation accounted for proportionately less
of the growing excess mortality after this time. It is likely that a proportion of the excess
mortality not explained by these measures is in fact due to deprivation, and that the measures
have become dated. However, comparisons of Glasgow, Liverpool and Manchester provide
strong evidence that there is an excess in the Scottish city beyond that attributable to
deprivation. The cause which fits best with the Bradford-Hill criteria concerns the prevalence of
various health behaviours. Although these exposures are causal, the synthesis requires an
explanation for their higher prevalence or more profound effects in the Scottish context. More
culturally orientated hypotheses are plausible and have some evidence, but require further
comparative research and are challenged in terms of explaining why the Scottish and
Glaswegian populations were worse affected than other areas from the early 1980s (rather than
at an earlier time). Structural explanations fit well with the Bradford-Hill criteria and are likely
to have played an important causal role, but on the basis of the available evidence and the
application of the Bradford-Hill criteria, the political attack hypothesis seems best placed to
bring together the most likely behavioural, cultural and structural determinants of health into a
coherent narrative which can explain the post-1980 mortality phenomenon. This hypothesis
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suggests that the neoliberal government policies implemented from 1979 onwards
disproportionately affected the Scottish, and in particular the west of Scotland and Glaswegian
populations, and that this in turn was causally implicated in changing behavioural patterns
leading to negative health outcomes. However, other posited explanations, for which there is
currently little or no research evidence, may prove relevant. It is important, therefore, that
further research relevant to these hypotheses is undertaken.
Conclusions
The reasons for the high Scottish mortality between 1950 and 1980 are unclear, but poverty and
deprivation linked to particular industrial employment patterns, poor housing and unhealthy
cultural and behavioural patterns seem the more likely explanations. From 1980 onwards the
mortality pattern changed and this seems most likely to be attributable to the changed
political context, produced by neoliberal political attack, and the consequent hopelessness and
community disruption experienced in Scotland and Glasgow. This perspective may have
relevance to faltering health improvement in other countries, such as the USA. Further research,
linked to integration and synthesis of the most likely causal explanations, is merited, as is
further work to design policies and interventions to create a healthier future for Scottish
communities.
Keywords

I GCPH 2011

Scotland; Glasgow; mortality; Scottish Effect; Glasgow Effect.
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PURPOSE
This purpose of this report is to:
1. Identify the various hypotheses that have been proposed to explain the higher mortality rate
in Scotland, the West of Scotland and Glasgow, as compared to the rest of Europe; and the
additional mortality relative to the rest of the UK unexplained by markers of deprivation.
2. Evaluate how well each hypothesis explains the trends by reviewing the current evidence
base in light of the Bradford-Hill criteria for causation in observational epidemiology.
3. Begin the process of synthesis required to create a higher level of understanding of the
mortality phenomenon in Scotland.
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4. Suggest future research approaches that might help to clarify which factor(s) are most
important in explaining the trends.
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INTRODUCTION
Divergence of Scottish mortality from the rest of Europe
The mortality rate in Scotland, and even more so in the West of Scotland and Glasgow, is an
outlier compared to the rest of Western Europe and the rest of the UK (Figure 1). Yet mortality
has not always been worse in Scotland: it was only from around 1950 onwards that Scottish life
expectancy diverged from that of other European countries (Figure 2). For the first 50 years of
the 20th Century, Scottish mortality rates were broadly comparable with those of other
Western European countries and there was no distinctive Scottish mortality problem.1
Indeed at the end of the 19th Century infant mortality rates in Scotland were lower than in
England & Wales and Ireland.2 A similar divergence is seen with smaller geographical areas,
where mortality in the West of Scotland improved at a slower rate than other similar UK and
European areas in the latter half of the 20th Century, even where the other areas started from
having higher mortality, or experienced greater poverty or unemployment.3, 4 The higher
mortality from 1950 in Scotland was largely attributable to cardiovascular disease, stroke and
cancer (alcohol- and drug-related deaths, ‘external’ causes and suicide were all lower in
Scotland from 1950 to 1980 compared to other Western European countries).1
Figure 1 - Trends in Scottish male mortality in comparison to other Western European countries
and other parts of the UK (data from Whyte 2007; the pattern for females is similar)5

1400

Male age-standardised mortality

1300

Scotland

1200
1100

England & Wales

1000

Northern Ireland

900
800
700
600
500
400
1950

1955

1960

1965

1970

1975

1980

1985

1990

1995

2000

Year

I GCPH 2011

Data from: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Northern Ireland,
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, England & Wales, and Scotland.
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Figure 2 - Trends in life expectancy of the Scottish population (in red) in comparison to other
Western European countries* during the 20th Century (data from the Human Mortality
Database)6
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*Western European nations for which data was available were: Austria, Belgium, Denmark, England & Wales, Finland,
France, Ireland, Iceland, Italy, Luxembourg, Netherlands, Northern Ireland, Norway, Portugal, Scotland, Spain,
Sweden, Switzerland and West Germany.
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The emergence of the Scottish (and Glasgow) Effect
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The higher adult mortality in Scotland (and the West of Scotland and Glasgow in particular)
from the 1980s onwards can be attributed to: alcohol-related and drug-related deaths; ‘external
causes’ (principally violent deaths and road-traffic accidents), and suicide - as well as continuing
trends of higher cardiovascular disease,7 cancer and stroke.3-5, 8 The higher mortality in young
males in Scotland was almost entirely accounted for by the most deprived areas of the West of
Scotland whereas the higher mortality for women was more evenly spread across Scotland.8
More recently, the age-standardised mortality trends for Glasgow were compared to those of
Liverpool and Manchester (English cities with deprivation profiles near identical to that of
Glasgow). The experience in Glasgow was worse than in the English cities across all deprivation
deciles (i.e. was ubiquitously worse for rich and poor within the cities (Figure 3)). Again, most of
the divergence emerged after 1980 (Figure 4).9
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Figure 3 - Standardized all-cause mortality ratios 2003–2007 for Glasgow relative to Liverpool
and Manchester (combined), broken down by deprivation decile, for (a) all deaths and (b) deaths
under 65 years of age (from Walsh 2010).9

9

Figure 4 - Male premature (<65 years) mortality: European age-standardized mortality rates
(EASRs) per 100,000 population, 1921/25–2001/05, Glasgow, Liverpool and Manchester (from
Walsh 2010).9

A large proportion of the higher rate of mortality in Scotland, the West of Scotland and
Glasgow relative to the rest of the UK can be explained by higher deprivation (i.e. when an
adjustment is made for markers of wealth and poverty, such as car ownership and overcrowding
from census data, the differences in mortality between areas reduces). The links between
deprivation and mortality are well researched and uncontroversial, although there remains
uncertainty, as well as theoretical disagreement, about which mechanisms are most important
in linking deprivation, poverty, low social class and mortality (i.e. how deprivation gets ‘under
the skin’).10-12
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However, while the excess mortality has increased since 1981, the proportion explicable by the
use of the Carstairs index (a measure of area deprivation based on car ownership, overcrowding,
male unemployment and social class derived from census data) has declined from around two
thirds in 1981 to under half in 1991 and 2001 (Figure 5).13 a The reason(s) is (are) not clear, and this
is indicated by the name which has been adopted for the phenomenon - the ‘Scottish Effect’.b
However it is recognised that the phenomenon is more profound in the West of Scotland in
general and in the City of Glasgow in particular (the ‘Glasgow Effect’, Figure 6).14, 15 There is a
much smaller ‘Scottish Effect’ for self-reported poor health. In this case the Scottish excess
over England & Wales can largely be accounted for by deprivation.16
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a It is not possible to examine the extent to which the Carstairs index accounts for variation in mortality prior to 1981 as the
census did not capture the same data prior to this date, nor were postcode sectors available in 1971.
b There is a slight difference between the excess mortality rates quoted in Hanlon 2005 and Carstairs 1989 due to a subsequent
adjustment in the measurement of overcrowding in the census.
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Figure 5 – Trend in the ability of the Carstairs index to explain variation in all age mortality
between Scotland and England & Wales (Britainc = 100; data from Hanlon 2005)15
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Figure 6 – Trend in the ability of the Carstairs index to explain the variation in mortality
between the City of Glasgow and UK (UK = 100; data from Reid 2008)17
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Social class (a component of the area-based Carstairs index) has not always been able to explain
the excess mortality in Scotland as compared with England & Wales. Figure 7 shows that
Scottish mortality was higher than that in England & Wales from at least 1951, and that social
class could only explain a very marginal proportion (11%) of the higher mortality in 1981. It
actually demonstrated an inverse relationship at the beginning of the time series.

12

ACCOUNTING FOR SCOTLAND’S EXCESS MORTALITY:
TOWARDS A SYNTHESIS

Figure 7 – Trends in excess Scottish male mortality compared with England & Wales (E&W = 100)
standardised by age and by age and social class (data from Marang-van de Mheen 1998)18
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The divergence of mortality from 1980 onwards is also seen when Glasgow is compared to
Scotland as a whole for all-cause mortality (Figure 8), deaths due to ischaemic heart disease
(Figure 9), mortality due to cerebrovascular disease (stroke, Figure 10) and suicide (Figure 11).
Furthermore, as the life expectancy of the most affluent fifth of Glaswegians improved at a
similar rate to the rest of Scotland, it is clear that the most deprived populations in Glasgow
drove this change (Figure 12).19 Similar patterns are also seen in females.
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Figure 8 – Trend in male directly age-standardised death rates per 100,000 population for
Scotland and Greater Glasgow (15-74 years, from Hanlon 2006)19
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Figure 9 – Trend in male ischaemic heart disease death rates per 100,000 population for
Scotland and Greater Glasgow (15-74 years, from Hanlon 2006)19
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Figure 10 - Trend in male cerebrovascular disease death rates per 100,000 population for
Scotland and Greater Glasgow (15-74 years, from Hanlon 2006)19
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Figure 11 - Trend in male suicide death rate per 100,000 population for Scotland and Greater
Glasgow (15-74 years, from Hanlon 2006)19
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Figure 12 - Trend in male life expectancy in Scotland and for the most deprived population fifth
and least deprived fifth of the population of Greater Glasgow (from Hanlon 2006)19

Summary
Scottish mortality was, until around 1950, comparable to that of its European neighbours. In the
second half of the 20th Century Scottish (and Glaswegian) mortality improved more slowly
than in other nations, leaving Scotland as an outlier with the highest mortality.
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When compared to England & Wales, relative mortality increased between 1981 and 2001 (from
12% to 15% higher) while the proportion of this higher mortality which could be explained by
higher deprivation declined. The higher mortality can be attributed to alcohol, drugs, suicide,
violence, road-traffic accidents, as well as higher rates of cardiovascular disease, cancer and
stroke. What is unclear is why these health outcomes, and the behavioural, cultural and social
problems that underlie them, constellate in Scotland (and the West of Scotland and Glasgow in
particular), and why they constellate to a greater extent than would be explicable by
deprivation alone.
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The purpose of this report is to: identify the various hypotheses that have been proposed to
explain the higher mortality in Scotland, the West of Scotland and Glasgow, including the
additional mortality unexplained by deprivation; evaluate how well each hypothesis explains
the trends by reviewing the current evidence base in light of the Bradford-Hill criteria of
causality; and suggest future research approaches that might help to clarify causes.
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METHODS
Identification of hypotheses
Review of literature
A five-pronged approach was used in our search for evidence: (1) Embase (1980-April 2010) and
Medline (1950-April 2010) electronic databases were searched using the search strategy
outlined in the appendix (Table 2); (2) a search of key authors’ websites for other publications
was carried out; (3) the reference sections of key papers were checked; (4) the citations of these
key papers were also checked; and (5) an internet (Google) search was undertaken based on the
search terms ‘Scottish Effect’, ‘Glasgow Effect’, ‘excess mortality Scotland’, and ‘excess mortality
Glasgow’, with the first 50 hits being scrutinised. Additional literature searches for those
hypotheses where no evidence was uncovered in the formal literature review were also
performed. These were targeted towards the specific hypothesis rather than the generality of
the Scottish Effect or higher Scottish mortality, but were not systematic.
Discussion groups
The original authors of the work on the ‘Scottish Effect’ have been involved in numerous
presentations of their work at conferences and seminars. These have been a fruitful source of
hypotheses on the cause(s) of the Effect and the hypotheses noted during these presentations
were included.
Induction and deduction in the creation of hypotheses
Research into the Scottish mortality phenomenon has been based on a mix of inductive and
deductive approaches. Observation of the higher mortality and its patterning has clearly
sparked a number of hypotheses and theories, providing impetus (and funding) for this area of
work (in the inductive mode). Yet the phenomenon has also been approached from a deductive
perspective, particularly where health outcomes are seen in their wider connection to changing
social and economic circumstances. Both approaches are valid and can be evaluated using the
Bradford-Hill criteria. However, it is possible that some hypotheses generated in the deductive
mode may have been missed since they may not always refer to outcomes in the health terms
deployed in the literature search.

Two factors (e.g. X and Y) can appear to be associated with one another if: X causes Y; Y causes
X; X and Y are caused by a third factor Z (confounding); X and Y are associated only by an
artefact (erroneous association); or if the association is by chance. Bradford-Hill outlined in 1965
a series of ‘criteria’ which can be used to evaluate whether a particular association between two
factors is of a causal nature.20
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Evaluation compared to Bradford-Hill’s criteria
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These criteria are:
1. Strength of association
The stronger the association between an outcome and an exposure, the more likely it is that
the relationship is causal. Thus, any exposure which was very common in an area of high
mortality, but much less common in areas of lower mortality, would tend to be a clear
candidate for consideration in attributing causality.
2. Consistency
If an outcome is consistently observed in association with the exposure by different research
groups, in different populations, contexts and time periods, the more likely the exposure is
to be the cause of the outcome. This criterion is more useful in confirming rather than
rejecting a causal relationship, particularly with rare outcomes. It would mean that the
putative cause of the higher mortality being discussed here would be associated with the
same impact in other populations.
3. Specificity
If a specific (or narrowly defined) outcome and exposure are repeatedly observed to be
associated, this again supports causality. In Scotland, this would mean that exposures that
are observed in different contexts to cause the specific range of higher death rates (e.g.
alcohol- and drug-related, suicide etc.) would be more likely to be a causal factor. Specificity
allows a causal conclusion to be drawn quickly, but its absence is not as useful at disproving a
putative hypothesis.
4. Temporality
Where the exposure precedes the outcome this makes causality more likely, and where the
outcome precedes exposure it can help to disprove a causal hypothesis. It should be
remembered that life course epidemiology has taught us that this exposure may have
occurred several decades prior to the outcome being witnessed,21 and that a single outcome
may have a range of ‘causal’ factors which may act with different lag times and through
different mechanisms (some of which may be necessary but not sufficient).22
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5. Biological gradient
Where intensity of exposure is associated with a greater occurrence of the outcome, this
supports causality. Thus, a putative causal factor for the Scottish mortality pattern would be
supported if there was evidence of a similar pattern where the exposure was intense, and
less of the mortality pattern where the exposure was minimal.
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6. Plausibility
If the relationship between the exposure and outcome is biologically plausible, this helps to
support causality, but there are numerous examples in history where it was only later that
the biological knowledge caught up with the epidemiology to make the pathway plausible
(e.g. as was the case with H.pylori infection and peptic ulceration).23
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7. Coherence
If a hypothetical causal exposure fits with the existing knowledge base and does not require
a fundamental rethink of science, this again makes it easier to conclude a causal relationship.
However, a non-coherent explanation does not preclude causation (for example, as was seen
in the development of physics during the time of the Enlightenment) but would require
much more work before causality could be established.
8. Experiment
If experimental, or quasi-experimental evidence can be gathered which evaluates whether a
change in exposure is associated with a change in the outcome, this provides very strong
evidence of causality. In the case of the Scottish mortality phenomena laboratory-style
experimentation is impossible but there may be natural experiments which allow this
observation to be made.
9. Analogy
Where a similar exposure has caused a similar outcome, this increases the acceptability of
potential hypotheses. To use the example above, putative infective causes of gastrointestinal
diseases (such as peptic ulceration) are much more likely to be accepted now that a causal
link between H.pylori and peptic ulceration has been established.
None of these ‘criteria’ individually ‘proves’ or ‘disproves’ causation, but each can have a role in
supporting or casting doubt on a particular hypothesis. These criteria are different from
statistical tests of significance, which seek to expose the likelihood of any association being due
to chance, and do not negate the need for caution against bias and confounding in any
observed association.20
More recently, a report by the Academy of Medical Sciences identified three of these criteria as
being most useful when considering the ‘upstream’ causes of public health problems: strength
of association; a temporal relation; and plausibility.24 Others have supported specificity as being
the most important criterion.25

The well-known ecological fallacy is when an inference is drawn at the individual level based on
group level data. For example, the richer a country the higher the prevalence of obesity, yet
within countries obesity is usually associated with the poorest individuals. The related, but less
well known, fallacy relevant to this study is the atomistic fallacy.26 This is when group level
conclusions are drawn on the basis of individual data. The Scottish mortality pattern and the
Scottish Effect are group level phenomena which require studies based on populations rather
than individuals. This is particularly important to remember with the cohort study data arising
from Scotland which, by definition, will be unable to detect group level exposures which a high
proportion of the Scottish population might be exposed to, and yet which might explain a
difference in mortality compared to other countries. Despite this limitation, studies using
individual data remain useful in ascertaining the plausibility of the linking mechanisms between
exposure and outcome. The potential for these fallacies to interfere with the evaluation of the
hypotheses is recognised and made explicit where relevant.
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Ecological and atomistic fallacies
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Synthesis
Placement on a theory of change
Hypothetical causes of the higher mortality rates in Scotland (and the West of Scotland and
Glasgow), and the additional mortality unexplained by deprivation, can be classified into
‘upstream’ or ‘fundamental’ causes and ‘downstream’ causes.27-29 This classification fits with the
theoretical work by Lynch,30 Whitehead,31 and Evans & Stoddart32 which links the ‘upstream’ and
‘downstream’ causes of health and illness. If a pathway was to be described for the
development of typhus epidemics in London in the 1800s, it would include a range of
‘upstream’ and ‘downstream’ causes all of which contribute towards an overall explanation of
the mechanisms leading to death and help to highlight possible opportunities for intervention
(Figure 13).33 However, where there is an exposure causing a range of negative outcomes,
hypotheses at the more ‘upstream’ level are more likely to be required in providing an
explanation for the entire phenomenon (Figure 14).

Figure 13 – A simplified representation of some of the ‘upstream’ and ‘downstream’ causes of
mortality from typhus in 19th Century London
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Figure 14 – A simplified representation of how ‘upstream’ causes are more likely to generate a
range of diverse mortality outcomes than a ‘downstream’ cause (using 19th Century London as a
context)
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Figures 13 and 14 represent theoretical links between ‘upstream’ and ‘downstream’ causes of
mortality as if the mechanisms are linear. In reality, the links are likely to be more complex and
subject to the defining features of complex adaptive systems (emergent properties, path
dependency etc.).34 Furthermore, some explanations for a mortality pattern might be necessary
but not sufficient, or might catalyse other important pathways.

In light of these kinds of considerations, this report will seek to identify where hypotheses
might fit together and where progress towards a comprehensive hypothetical chain from the
‘causes of the causes’ to the mortality outcomes might be possible.27 Along these lines it might
be possible to elaborate a theory linking the most ‘upstream’ determinants of health at the
social, political and environmental level through a range of relevant mechanisms to explain
both the lagging health outcomes of Scotland compared to the rest of Europe, and the
unexplained mortality after deprivation has been accounted for in relation to England and
Wales. Such a theory would be most useful in providing a comprehensive understanding that
could lead to policy solutions.
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A further complication is that many of the hypotheses may in fact reflect differing emphases of
the same phenomenon, or represent different parts of a single causal pathway. Others may
represent only part of a causal chain (e.g. ‘Scots have a different relationship with alcohol than
other populations’, without any suggestion as to why this difference has occurred).
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Dialectical synthesis
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A useful way of conveying what is here being attempted might be to invoke the idea of a
dialectical progression from more partial understanding of a problem towards a more
developed and holistic understanding of its totality. Such an approach would draw in some way
on the dialectical philosophy of G.W.F. Hegel, for whom understanding proceeds through a
critical process of comparison, evaluation and progression.35, 36 In this process ‘lower’ forms of
knowledge are first negated by rivals of comparable level, and then all are transcended with the
emergence of a higher form which retains the limited ‘truths’ of its antecedents – but in a new
context which aspires towards a broader and deeper grasp upon the totality of the problem.
The attraction of such a perspective and approach in addressing the multiple hypotheses for
the Scottish mortality phenomenon is that it focuses us not just on the competition between
rival contenders, but on synthesising the most valid insights of the competing hypotheses in
aspiring towards a higher level of understanding.35, 36
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RESULTS
Results of searches and discussion group
The electronic database search identified 309 potentially relevant papers. From these 76 were
selected for detailed examination on the basis of the relevance of the title and abstract.
The notes from the various discussions around dissemination of previous research identified a
further set of hypotheses. There was considerable overlap between the hypotheses extracted
from the literature and from the notes, although there were ideas generated from the latter
that were not reflected in the academic literature.
Identified hypotheses
Seventeen hypotheses were identified which addressed either: the higher mortality in Scotland
as compared to Western Europe; the higher mortality in Glasgow (or the West of Scotland)
compared to the rest of Scotland; the excess mortality in Scotland after accounting for
deprivation compared to England (Scottish Effect); or the excess mortality in Glasgow (or the
West of Scotland) compared to the rest of Scotland (or to comparable English cities – Liverpool
and Manchester) after accounting for deprivation (Glasgow Effect). Two of these hypotheses
(deprivation and migration) suggest that artefact may explain some of the phenomena, whilst
the other 15 suggest potentially causal mechanisms that might contribute to the pattern, or
account for the pattern entirely. As indicated previously, some of the hypotheses are clearly
closely related, and others can also be linked.
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The hypotheses are dealt with below in the following order: artefactual explanations,
‘downstream’ explanations, ‘midstream’ explanations, and ‘upstream’ explanations. The evidence
identified through the literature review, which includes evidence for each of the mortality
phenomena and comparisons listed above, is then summarised and appraised using the
Bradford-Hill criteria. For some of the hypotheses there has been little or no research. This does
not preclude the possibility that they will prove in future to be relevant, and a programme of
research which will consider a number of them is due to begin soon. Table 1 then summarises
how, in light of the currently available evidence, each of the hypotheses fits the criteria for
each of the time periods under consideration. This is used as a first stage in working towards the
synthesis presented in the later part of the report.
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1. Deprivation
Description of hypothesis
For the purpose of this discussion, deprivation is defined as absolute or relative poverty (the
broader cultural aspects of inequalities are covered under hypothesis 14 – ‘greater inequalities’).
The deprivation hypothesis suggests that the ‘Scottish Effect’ would actually be explained by
deprivation, but that the measures have, since 1981, become increasingly unsuitable in capturing
the changing nature of the deprivation experienced by the population. Four aspects of the
measurement of deprivation which could explain the apparent (but artefactual) Scottish Effect
have been highlighted:
1. The Carstairs index has become outdated.
2. The proxy measures of deprivation available do not adequately capture how deprivation is
experienced.
3. Issues around the size, and consistency of size, of the small areas at which historical
measures of deprivation (Carstairs) were calculated.
4. The population denominator for Scotland is underestimated.
The application of this hypothesis to the divergent mortality pattern of Scotland (compared to
its European neighbours from 1950 onwards) is that greater deprivation, compared to the rest of
Europe, can explain the phenomenon.
Evidence generally relevant to the hypothesis
The geographical areas with the greatest deprivation in 1981 are the areas with the greatest
unexplained excess mortality in 2001.8, 19 This is consistent with deprivation being the most
important explanation for the higher mortality.
Comparing Glasgow with the rest of Scotland, Gray was able to explain the higher female
mortality using deprivation. However, the same author was unable to explain either all causes
of male mortality (including cancer, liver disease and drug-related deaths) or some selfreported measures of health (particularly self-reported mental health in women) in the same
way.37 This suggests that the Glasgow Effect is partially explained by Carstairs deprivation. Using
more up-to-date and detailed deprivation markers used in the Scottish Health Survey, almost all
of the excess for various measures of self-reported poor health (in 2008/9) in Glasgow relative
to the rest of Scotland could be explained.38
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Evidence relating to Scottish Effect – 1. Carstairs Index has become outdated
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The identification of the ‘Scottish Effect’ was based on the decreasing ability of the Carstairs
index to account for variations in mortality between areas after 1981.15 The Carstairs index is a
pragmatic measure which utilises data available from the Census: car ownership, social class,
employment and overcrowding.
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There are two distinct reasons why this is a plausible hypothesis. First, overcrowding and car
ownership have become less important markers of relative poverty as housing conditions have
improved and as the cost of driving has declined (i.e. the distribution of areas for these
measures has become much narrower over time making it less likely that the measure is able to
distinguish well between areas – Figures 15 & 16).
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Figure 15 – The changing ability of the overcrowding element of the Carstairs index to
discriminate between areas over time (from Reid 2008)17
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Number of small areas

Figure 16 - The changing ability of the car ownership element of the Carstairs index to
discriminate between areas over time (from Reid 2008)17

Thus, the Carstairs index may no longer be able to capture poverty in the same way as it did in
the past. By way of analogy, if a deprivation measure included whether or not a household had
an outside toilet, this would have been a good discriminator of poverty in the early 20th
Century. But so few houses were without an inside toilet by the end of the 20th Century that
this measure would have become outdated. It is therefore plausible that deprivation measures
require to be updated periodically. Indeed it should be expected that this would be required.
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Reid’s work demonstrates how the very negatively skewed deprivation profile for Scotland in
1981 (Figure 17) seemed almost entirely resolved by 2001 when using the Carstairs index (Figure
18). Either deprivation in Scotland improved markedly in comparison to England during this 20
year period, or the measure itself became less good as an indicator of what was happening.17
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Figure 17 - The distribution of the Scottish and English populations by deprivation decile using
the Carstairs index (1981; from Reid 2008)17

Reid also performed an experiment to explore whether a different measure of deprivation
might explain a greater proportion of Glasgow’s excess mortality than was possible using the
Carstairs index. This experiment was based on the observation that while overcrowding no
longer discriminates well between areas (Figure 15), there remains some greater spread in terms
of car ownership (Figure 16). This work showed that the use of Carstairs z-scores and car
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Figure 18 - The distribution of the Scottish and English populations by deprivation decile using
the Carstairs index (2001; from Reid 2008)17
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ownership explained a much greater proportion of the excess mortality (72% of the variation in
2001 was explained using this method, calculated using Reid’s data of an age-adjusted SMR of
129 and an age- and ‘alternative’ deprivation index- adjusted SMR of 108; Figure 19).17 In contrast,
by using social class and overcrowding it was only possible to explain a much smaller
proportion of the excess mortality (particularly in 1991 and 2001). However, Reid’s work is
vulnerable to the use of different sized areas in its comparison of Glasgow with English cities.
Figure 19 - The changing ability of different sub-components of the Carstairs index to explain the
excess mortality in Glasgow compared to other UK cities over time (from Reid 2008)17

Evidence relating to Scottish Effect – 2. Deprivation is not adequately captured
Another potential explanation is that, separately from whether Carstairs has become outdated,
deprivation is not adequately captured by the index.39 All measures of deprivation are proxy
measures, and as such all are limited in their ability to capture the experience of deprivation
through time. Various measures have been designed using available data from the Census and
other surveys, many of which are aggregated to the area level.40 It is therefore plausible and
coherent that deprivation will never be completely captured by any measure and so there will
always be at least an element of this which remains outstanding.
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Evidence relating to Scottish Effect – 3. Size and consistency of areas
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It is also possible that the difference in Carstairs-adjusted mortality between Scotland and
England & Wales reflects the different sizes of geographical area used. In Scotland, postcode
sectors were used which had a mean population of around 5,500 in 2001. England & Wales had
their Carstairs indices calculated on the basis of local authority electoral wards. Although the
mean population sizes of the areas was very similar between Scotland and England & Wales,
there was marked differences in the population size of the different geographies in the cities
(e.g. the areas in Manchester and Liverpool in 2001 had mean populations of 11,900 and 13,300
respectively).41 It is therefore possible that the Carstairs measure in Scotland is more sensitive
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to identifying small areas of concentrated deprivation and that the distribution of deprivation
using the Carstairs measure, even in equally deprived populations, might be different (with a
flattened distribution expected in England & Wales). It is therefore plausible that this might be
partially responsible for the apparent Scottish Effect.
To investigate whether this is the case for Glasgow, Walsh compiled areas of similar size for
Glasgow, Manchester and Liverpool using ‘Lower Super Output Areas’ in Liverpool and
Manchester, and by combining ‘datazones’ in Glasgow to create geographies of equal size. Then,
an income deprivation measure (which was very highly correlated with the official Scottish and
English indices of multiple deprivation) was created to facilitate comparison of the three cities
in terms of income deprivation and mortality. The deprivation profiles of the three cities were
found to be virtually identical but Glasgow had higher mortality for all deprivation deciles of
its population.9 This therefore supports the existence of an excess mortality in addition to that
explained by deprivation, even after matching the population size for the small areas and using
a different measure of deprivation (income deprivation). This provides experimental evidence
against this artefactual explanation and against deprivation explaining the Glasgow Effect.
Evidence relating to Scottish Effect – 4. Population denominator
Another potential source of artefact in measuring the Scottish Effect is that there is significant
uncertainty about the population denominator in Scotland and in Glasgow from 1991 onwards.
The ‘poll tax’ in 1990 was blamed for the large drop in the male population in the 1991 Census in
Glasgow.36 On this basis, the population in the 1991 census was adjusted upwards to account for
the suspected ‘hidden population’; but this population remained absent at the time of the 2001
Census. It is therefore possible that some of the ‘excess’ mortality is actually due to inaccuracy
in the population denominator, in particular that a larger proportion of the population in
Scotland (and the West of Scotland and Glasgow in particular) is not captured by the Census.
No further research was identified relating to this sub-hypothesis.
Evidence relating to the divergence of mortality from the rest of Europe

Furthermore, there is evidence amongst rich nations such as the UK that absolute income is not
associated with mortality, which would make the hypothesis inconsistent and incoherent with
existing knowledge.43, 44 This suggests that absolute poverty or deprivation is not responsible for
the overall trend. Relative poverty and inequality are covered in other hypotheses later.
However, the hypothesis is plausible (since material resources are known to be important in
determining health within countries), and has many analogies and natural experiments in history
where rapidly developing countries whose mean wealth increased improved their mortality
whilst those without development did not. There is evidence to suggest that there is a specific
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Scotland and the West of Scotland are less materially deprived than comparator nations and
regions in Europe, yet, as we have seen, have both higher mortality and divergent mortality
trends in relation to their comparators. However, it is unclear whether material deprivation at
the time of divergence (particularly 1940-1980) was different. There is therefore uncertainty
about whether there is an association, temporal relationship or biological gradient to explain
the higher mortality in Scotland.3, 4, 42
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deprivation pattern in Scotland and other European areas for a large range of outcomes such as
cardiovascular disease, violence, suicide etc.; but a more useful comparison might be that of
incident breast cancer since it is more specific (using its inverse association with deprivation).
Research to test hypothesis
Research question
Is the Scottish Effect due to the difference in size
of the comparison populations between Scotland
and England & Wales?
Is there a better measure of deprivation than
Carstairs or income deprivation which can explain
a greater proportion of the variation in mortality
between Scotland (and the West of Scotland and
Glasgow) and other populations (such as car
ownership)?
Does variation in the deprivation profile of cities
explain the variation in mortality outcomes
between Glasgow and other cities?

Does the census population accurately represent
the actual population in Scotland and Glasgow,
and are there systematic differences with other
populations?

Can deprivation explain the variation in Scottish
mortality compared to other nations?

I GCPH 2011

Is there a North-West England Effect, Manchester
Effect or Liverpool Effect?
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Does deprivation produce a specific mortality
pattern which is witnessed in Scotland and
Glasgow?

Possible methodological
approach
Use a method similar to that
used by Walsh in relation to
Glasgow, but for Scotland as a
whole.41
Use a method similar to that of
Reid, except using similar
population sizes.17

Additional quantitative analysis
of Glasgow, Liverpool and
Manchester could be undertaken
using census data and the
geographical areas developed by
Walsh.41 Comparisons of nations
is more complicated as there
may not be common measures.
It might be possible to compare
the census population with other
measures, such as the
community health index (CHI), to
evaluate whether there is a
divergence in the denominator in
Scotland as distinct from other
areas.
This would entail an extension to
the Aftershock report to include
nations rather than
deindustrialised regions.3
This would replicate the
methodology in Hanlon 200515,
but would focus on finding other
areas with unexplained excess
mortality?
It would be possible to identify a
series of cause-specific
mortalities which are either
positively or negatively
associated with deprivation, and
then observe whether this
patterning is seen in Scotland
and Glasgow.
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2. Migration
Description of hypothesis
The most frequently proposed version of this hypothesis is that Scotland and Glasgow suffered
from a greater degree of emigration of healthy individuals than other areas, leaving behind a
more unhealthy population which would be more likely to suffer from higher mortality. This is
in effect the well-known ‘healthy migrant effect’, except that the population of interest is that
which is left behind.45
There are two alternative versions of the migration hypothesis: that there are historical
differences in migration patterns in Scotland (either in terms of immigration from countries
such as Ireland or in terms of emigration during the 18th, 19th and early 20th Centuries to the
United States, Canada, Australia, New Zealand etc.);46 or that the Scottish and Glasgow
population is more static and homogenous than is found in other areas, and that this has had a
detrimental effect on the culture and aspiration of the City and had consequent negative
health impacts.
Evidence
Some evidence suggests that the construction of the New Towns (principally East Kilbride and
Cumbernauld, but also Glenrothes, Irvine and Livingston) and ‘overspill’ housing developments
(such as in Greenock, Paisley, Dumbarton and Hamilton) around Glasgow during the 1960s
created a movement of a large proportion of the Glasgow population outside the City
boundary, and that those most likely to move were the better off (or at least less badly off)
groups.47 It has been suggested that the opposite may have been the case in some other cities
such as Liverpool, where gentrification took place and there was a movement of the poorest
populations to outside the City boundary. It is also known that there was a large movement of
populations in and out of Glasgow and Scotland over several centuries (both to and from other
countries and within Scotland).46

Furthermore, people born in Scotland who die in England and Wales have higher rates of
alcohol related mortality compared to native English and Welsh populations (SMR = 187),
suggesting that one of the rising causes of premature mortality in Scotland is not unique to
current Scottish residents.50 A similar pattern was evident for cardiovascular mortality for
migrant Scots.51
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Popham found that English & Welsh born immigrants to Scotland live longer than native Scots,
and that those born in Scotland who move to England & Wales do not live as long as those who
were born and continue to live in England & Wales, despite emigrants reflecting the Carstairs
deprivation distribution of the recipient nation.48 This was confirmed by a similar study which
examined the death rates of different immigrant groups in England & Wales which showed
Scottish and Irish immigrants had higher death rates (32% higher for Scottish men and 36%
higher for Scottish women).49 This casts doubt on a healthy migrant effect being responsible for
the higher mortality in Scotland.
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Popham et al found that migration within Scotland was not responsible for the increasing gap in
mortality between Glasgow and the rest of the nation.52 Exeter showed that the higher
mortality associated with Scottish health board areas with a declining population (principally
those in the West of Scotland) was completely explained by markers of deprivation.53, 54 Thus
the evidence regarding migration and Glasgow is consistent with the evidence for Scotland.
Glasgow’s population did decline markedly from the 1960s onwards which does suggest an
appropriate temporal relationship with a rise in excess mortality in the following decades
(Figure 20).19
Figure 20 – Trends in the population of Glasgow (1801-2004 data sourced from the reports of
the Medical Officer of Health for Glasgow and Registrar General; from Hanlon 2006)19
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Evidence from across Britain suggests that selective migration might be more important in
explaining local concentrations of higher mortality rather than regional or national differences,
casting doubt on the potential for a migration hypothesis to explain the higher mortality in
Scotland or the West of Scotland as compared to England & Wales or other regions.55, 56
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In summary, the healthy migrant hypothesis is plausible, and coherent with much of the existing
knowledge base around healthy migrants with many analogies, but there is no association
between migrating Scots and better health and the experimental models do not suggest the
effect is an artefact due to migration (in contrast to that found in other migrant populations
who adopt the mortality patterns of their adopted countries relatively quickly).57 There is a lack
of evidence regarding specificity (for example that a migration effect has resulted in a similar
pattern of health outcomes in other areas) or a biological gradient.
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No evidence was gathered relating to the prospect of the mortality phenomenon being
explained by migration prior to the 1950s, and so little can be said about whether it was likely
to have had an effect on the mortality divergence in Scotland from the 1950s. However, it
seems implausible that it could be responsible for the mortality picture from the 1980s
onwards.
Research to test hypothesis

Does selective migration explain the
differences in mortality between Scotland
and England & Wales?

Did the migration patterns in Glasgow and
Scotland from 1750-1950 influence the
mortality patterns in Glasgow and Scotland
after 1950 in a way which might be
relevant to the problem?

Possible methodological approach
This would require work describing the
migration patterns for each of the cities
(in terms of timing, which groups
moved) and the surrounding context
(regeneration patterns, push-pull
factors etc.).
Could the method adopted by Popham
for migration within Scotland using the
ONS longitudinal study be adapted to
include migrants from outwith the
country, or at least to examine whether
less deprived individuals were more
likely to emigrate?
Historical records of migration to and
from Scotland and Glasgow would be
compared with those of other areas,
and the potential relevance of the
results explored.
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Research question
Was the patterning of migration in
Glasgow similar to other cities and does
this explain differences in mortality
(especially with Liverpool or Manchester)?
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3. Genetic differences
Description of hypothesis
The genetic hypothesis suggests that the Scottish (and particularly the West of Scotland and
Glasgow) population is either predisposed to negative health behaviours, or is particularly
vulnerable to their effects, as a result of differences in the genetic mix of the population.
Evidence
There are analogies for this hypothesis: such as the different tolerance of alcohol in different
racial groups.58
Adjusting for IQ was found to account for a proportion of the variation in health outcomes
(including mortality) within the West of Scotland after adjusting for deprivation.59 Exposures in
early life (including education and family environment), residual confounding (perhaps relating
to deprivation) or genetic difference could account for such findings, making a genetic
predisposition possible, but plausibility would require an ability to account for the changing
nature of the Scottish mortality relative to other nations. Furthermore there is an absence of
evidence comparing the IQ or genotype of Scots (and Glaswegians) with other populations, and
consequently no evidence to assess whether there is strength of association.
The migration studies detailed in the previous section which suggest that Glaswegian migrants
to other parts of Scotland and Scottish migrants to other parts of the UK retain a higher risk of
mortality, do provide some (natural) experimental evidence that either genetics, early
environmental exposures or retained cultures play a consistent role.48, 52, 53
The wide range of cause-specific mortality categories which are in excess in Scotland and
Glasgow (including alcohol-related, drug-related, cardiovascular, stroke, suicide etc.) makes a
genetic cause unlikely. Genetic causes are more likely to explain specific causes of death rather
than a wide range of health outcomes (the cause(s) of which are more likely to be ‘upstream’ or
social) and this hypothesis is therefore incoherent with current knowledge.
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There is no evidence available regarding the strength of association or biological gradient of the
outcomes.
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The ill-fitting nature of the trends in Glasgow and Scotland compared to the much slower
intergenerational effects of genetic change suggest that the temporal relationship between a
genetic ‘exposure’ and the mortality pattern ‘outcome’ could not explain most of the variation
in mortality over this time, and at best could only explain a small proportion of the
longstanding excess mortality. However, it is possible that genetics confer a vulnerability to a
change in the environment which reveals itself only in retrospect. For this to be important,
Scotland would have to have a distinctive common genotype, something which seems unlikely
given the history of migration to the country.
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Research to test hypothesis
Possible methodological approach
A research programme to investigate
whether genetics plays an important
role in the higher mortality of Scots and
Glaswegians would require longitudinal
work from birth to eliminate the role of
environmental exposures on outcomes.
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Research question
Is the higher mortality in Scotland and
Glasgow explained by differences in
genotype between populations?
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4. Health behaviours
Description of hypothesis
The health behaviours hypothesis asserts that a large proportion of the higher mortality in
Scotland and Glasgow can be attributed to alcohol-, smoking- and drug-related deaths because
of a higher prevalence of these negative health behaviours. The hypothesis can also extend to
worse dietary habits (in terms of the intake of fat, salt and sugar, and lower intakes of fruit and
vegetables) and lower physical activity.
Evidence – illicit drugs
Bloor et al found that illicit drug-related deaths (including deaths due to blood-borne viruses,
violent deaths in drug-users, suicides in drug-users etc.), using a modelled cohort based on the
DORIS study, account for a third of the excess mortality in Scotland after deprivation is taken
into account. This modelled difference is not due to a differing mortality experience of drug
users between countries (the Scottish mortality rate was applied to the English population) but
to the higher prevalence of problem drug use (2.7% (95% CI 2.1-4.2%) in Scotland versus 1.3% in
England, amounting to an association between drug use and the higher mortality in Scotland).
Furthermore, Bloor et al note that,
“a rapid increase in problem drug use (and particularly heroin use) occurred in the 1980s in
Scotland, at the very point at which deprivation measures (Carstairs deprivation scores) began
to account for less than half of the cross-national variance in rates” (Figure 21).60
If true, this provides some (natural) experimental and appropriately temporal evidence in favour
of higher drug misuse being a causal factor. More contemporary evidence suggests that illicit
drug use in Scotland is higher than in other parts of the UK and than is found in most other
Western European nations.61
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Figure 21 – Crude number of drug-related deaths in Greater Glasgow (1995-2004, from Hanlon
2006)19
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Evidence – alcohol
Gray found that alcohol consumption in Glasgow was higher than in the rest of Scotland even
after adjustment for deprivation37 (although the self-reported alcohol consumption may
underestimate real consumption levels).62 There is also a clear temporal relationship between
the appearance of the Scottish effect (Figure 22) and alcohol-related deaths, and between the
divergent Scottish mortality trend and alcohol-related deaths (Figure 23). There is also evidence
of a biological gradient in that Glasgow’s liver cirrhosis rates are worse than Scotland’s (Figure
23).19 However, comparison of reported binge-drinking in Greater Glasgow compared with
Liverpool and Manchester shows a lower rate and therefore suggests that exposure to selfreported binge drinking is unlikely to explain the higher mortality (although self-reported
alcohol consumption is likely to be underestimated and this underestimation may itself be
socially patterned).41
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Figure 22 – Crude number of alcohol-related deaths in Greater Glasgow (where alcohol is a
primary or secondary cause, from Hanlon 2006)19
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Figure 23 – Male age-standardised liver cirrhosis deaths in Greater Glasgow and Scotland in the
context of the maximum, minimum and mean cirrhosis death rates for 16 Western European
countries (from Hanlon 2006)19

Evidence – smoking
Gray showed that smoking prevalence in Greater Glasgow was 30% higher for men and 43%
higher for women than in the rest of Scotland, but that this was entirely explained by greater
deprivation. This study therefore supports the hypothesis that smoking can explain the higher
mortality in Glasgow compared with the rest of Scotland, but questions whether there is an
effect unexplained by deprivation (although there was no comparison with England & Wales to
evaluate the Scottish Effect).63 This is supported by individual data from the Renfrew/Paisley
study.64 The report on this cohort after 28 years shows that much of the all-cause mortality
variation within the cohort can be explained by smoking, but that there is an additional
negative impact of lower social class.65 A case-control study and cohort study in the West of
Scotland also suggests that smoking behaviour alone does not explain the higher mortality
from lung cancer in this population.66, 67 In short, smoking is strongly associated with deprivation
and can explain much of the higher mortality, but cannot explain the excess mortality once
deprivation is accounted for. One possible explanation for this is that self-reported smoking
either underestimates the number of cigarettes, or the variation in toxins inhaled.68
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Mitchell found that the higher self-reported ischaemic heart disease (IHD) in Scotland could
not be entirely explained by known risk factors such as smoking and deprivation, suggesting
that health behaviours alone do not explain the Scottish Effect in IHD.69 This observation was
supported by self-reported smoking in Glasgow, Liverpool and Manchester which shows that
the overall prevalence is very similar in the three cities.41
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Evidence – diet
Shelton, using the Scottish Health Survey and the English Health Survey did not find that
regional variations in: fruit & vegetable consumption; smoking; obesity; or diabetes were
consistently able to explain variations in mortality (with the exception of obesity and mortality
in women).70 Gray analysed the Scottish Health Survey and found that much of the unhealthy
diet evident in Glasgow as compared to the rest of Scotland could be accounted for by markers
of deprivation (including area-based measures and individual measures) although some aspects
of diet related to vegetable intake in men and butter and salt in women were not.71 A direct
comparison of healthy eating (measured as self-reported eating of five or more portions of
fruit/vegetables per day) in Greater Glasgow, Liverpool and Manchester shows very similar
rates and therefore casts doubt on diet being an important explanatory factor for differences in
mortality. A similar pattern is witnessed for adult obesity prevalence.41
Evidence – physical activity
No evidence was identified which compared physical activity rates between relevant
populations.
Evidence – general
The hypothesis that more prevalent negative health behaviours might be associated with higher
mortality is consistent with numerous cohort studies in individuals and is coherent with existing
knowledge. Furthermore, there is evidence that trends in smoking and alcohol exposure lead to
changes in mortality patterns, providing natural experimental evidence in favour of the
hypothesis. Many of the problem causes of death in Scotland (including alcohol-related, drugrelated, cardiovascular and cerebrovascular disease) are strongly associated with health
behaviours and this provides evidence of specificity. The hypothesis is plausible and has
numerous analogies from other time periods and populations.
It has been suggested that countries transit through phases of an ‘epidemic’ in relation to
tobacco use, where males and richer social groups take up (and subsequently quit) smoking first,
followed later by females and poorer social groups.72 This is in many ways similar to the obesity
epidemic which affected men and richer groups first before spreading to the rest of the
population. It may therefore be the case that Scotland (and Glasgow) is simply passing through
a negative health behaviour epidemic slightly later than other areas. Even if this is the case, it
does not explain why Scotland might be such a laggard.

There is sufficient evidence to suggest that alcohol use and illicit drug use are more prevalent in
Scotland and Glasgow, and that this difference is likely to be in excess of what might be
explained by deprivation. Although smoking and poor diet are more prevalent in Scotland and
Glasgow, they are well explained by the patterning of deprivation. There is no evidence to
evaluate the variation in physical activity rates.
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Summary
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Research to test hypothesis
Research question
Are there differences in physical activity
rates between relevant populations?
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Are there differences in smoking, alcohol,
drugs, diet and physical activity rates
which are more extreme in Glasgow or
Scotland which might not be captured in
routine surveys but might explain the
variation in mortality?

40

Possible methodological approach
Comparative survey work between
populations could address this
knowledge gap.
This would require sensitive sampling
methods to ascertain whether there are
differences in health behaviours
between populations, in combination
with a suitably large sample size.
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5. Individual values
Description of hypothesis
If Scots (and the population of the West of Scotland and Glasgow in particular) were to have a
different psychological outlook to others, in terms of their aspirations or time preferences
(favouring immediate rewards to delayed gratification - hedonism) it is said that this may have a
consequent negative impact on mortality (most likely through a variety of negative health
behaviours relating to alcohol, drug and tobacco use). This hypothesis suggests that the
individuals with the highest mortality are more hedonistic than others or have lower
aspirations, and that this in turn leads to a higher prevalence of adverse health behaviours and
higher mortality.
Later hypotheses address whether there is a cultural difference in values (i.e. a group-level
effect relating to this hypothesis).
Evidence
No evidence was identified which reported a comparison of the values held by Scots with other
groups (to assess strength of association), nor any evidence relating to specificity, temporality,
gradient or to any experiments.
A study by Gilhooly et al in the West of Scotland investigated whether those healthy and
unhealthy individuals aged 70-90 years differed in their personality, beliefs and spirituality. It
found that:
“the healthy participants were less neurotic, more likely to endorse an internal locus of
control belief, and to report a greater sense of coherence … the unhealthy group scored higher
on the religiosity/spirituality measure”.73
This study was based on individuals rather than populations and could therefore be subject to
the ecological fallacy; but it does suggest that the values of populations may play a role in
determining the population mortality pattern – making the hypothesis plausible and consistent
with self-reported health. The study could however be confounded by a selection effect, for
example if those terminally ill are more likely to embrace religiosity/spirituality.
There is a growing research base which suggests that individualistic and consumerist values
might be detrimental to health, and this has provided numerous analogies and would make the
hypothesis coherent with existing knowledge.74-78

Research question
Is there a difference in the values held by
Scots or Glaswegians compared to other
populations, and if there are differences,
when did they emerge?

Possible methodological approach
Comparative survey work addressing
questions regarding the time
preferences and aspirations of
individuals could identify any current
differences.
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Research to test hypothesis

41

6. Different culture of substance misuse
Description of hypothesis
This hypothesis suggests that the way in which substances (illicit drugs, tobacco and alcohol) are
used in Scotland differs from that elsewhere, and/or that there is a unique culture surrounding
their use which exacerbates their effect. The hypothesis does not require the per capita use of
substances, or the distribution of their use amongst the population, to be different.
Evidence
A review comparing the alcohol cultures internationally reported that Scotland was not
different from England in terms of its alcohol culture, and not distinctive in relation to other
comparison nations.79
However, there is evidence that some groups inhale more toxins per cigarette than others, and
also that simple reports of tobacco use might mask the true exposure to risk.68 There is,
moreover, some suggestion from the media of the emergence of a different drug misuse
identity in Scotland (classically associated with the cult film ‘Trainspotting’), but no evidence
was uncovered to examine whether there is a real difference to other populations.80
No evidence was identified relevant to the consistency, specificity, temporality, biological
gradient, coherence or experimental evidence for this hypothesis. It is plausible and there are
analogies with particular cultures of substance misuse elsewhere leading to distinctive patterns
of harm (as with alcohol culture in the former USSR in the early 1990s).
Research to test hypothesis
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Research question
Is there a different culture of substance
misuse in Scotland or Glasgow compared to
other populations?
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Possible methodological approach
This would require sensitive sampling
methods to ascertain whether there are
differences in health behaviours
between populations reflecting a
distinctive culture of misuse, in
combination with a suitably large
sample size.
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7. Culture of boundlessness and alienation
Description of hypothesis
It has been suggested that Scotland and Glasgow may have a culture different to other areas in
terms of boundlessness, hopelessness and alienation. This has some parallels to cultural
patterns observed during the 19th Century in some industrial cities.81-83 It is proposed that where
emergent cultural norms undermine pre-existing behavioural restraints, greater risk taking and
self-destructive behaviour (including alcohol/drug misuse and violence) may ensue.
Evidence
There is conflicting evidence around whether a distinctive subculture exists in parts of the UK,
and this debate revolves around whether the most disadvantaged group simply lack material
resources to participate in societal norms and cultural activities, or whether there is a different
set of values and behavioural norms compared to the rest of society.84 There is no doubt that
social polarisation increased radically during the 1980s,85 but there is no evidence to suggest
that this has generated a distinctive culture86 – instead the evidence suggests that behaviours
have been shared across society, but are socially patterned.87, 88 The evidence is therefore largely
against there being an association between exposure and outcomes and it is incoherent with
existing knowledge around the existence of subcultures in the UK. However, no evidence was
identified which sought to address the question of whether there is a distinctive culture in
Scotland, the West of Scotland or Glasgow in particular (and therefore a biological gradient,
consistency, temporality, experimental evidence and specificity cannot be assessed).
It is not clear if there are contemporary examples of this type of culture in other populations
which can be used to evaluate whether similar mortality outcomes are seen (although it may be
that the former USSR from 1990 exhibited many of these features). It is plausible that if a
distinct culture arose, without social norms which reduced excessive risk-taking, this could lead
to higher mortality from the specific causes of death witnessed in Scotland (alcohol-related,
drug-related, violence and suicide). Analogies to negative health outcomes arising from cultures
without limiting social norms were found in the 19th Century by Durkheim within newly
industrialising cities.

Research question
Is Scotland, especially the West of
Scotland and Glasgow, suffering from a
cultural anomie distinct from other areas?

Possible methodological approach
Measures of this could be developed and
added to any comparative survey work.
This would involve defining anomie in
this context and its key elements.
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Research to test hypothesis
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8. Family, gender relations and parenting differences
Description of hypothesis
If family breakdown, acrimony between partners or dysfunctional parenting were more
prevalent in Scotland (and the West of Scotland and Glasgow in particular),89 it is hypothesised
that this would have a negative influence on health. This hypothesis has been forwarded by Iain
Duncan Smith’s Centre for Social Justice and has featured in some of the work by Carol Craig.47,
90, 91

Evidence – gender relations
No evidence was identified that compared inter-gender relationships in Scotland with other
countries (or Glasgow or the West of Scotland with other areas), other than the rates of
reported domestic violence being higher in Glasgow than Scotland as a whole.19 Hughes
suggests that the rebirth of family life seen in the aftermath of World War II, which was built
around new freedoms and consumerism across Britain, clashed with Glasgow’s “macho culture”,
but that Glasgow did not adopt a more progressive perspective on gender relations because of
the dominant heavy industry, council housing patterns and unemployment which restricted the
transition. Alcohol misuse and gambling have been seen to have maintained a quite negative
male identity when it was challenged by these new cultural trends.92, 93 Craig’s interesting
account of Glasgow’s divergence in the first part of the 20th Century relies quite heavily on
fictional and biographical accounts, perhaps to a greater extent than more conventional
historical work, and it is therefore difficult to assess whether there is a true association
between exposure and outcomes.47
The hypothesis suggests that unhealthy gender relations were evident in Scotland from at least
the early decades of the 20th Century. If true, this would mean that the deleterious mortality
impacts associated were delayed by some 30 or 40 years in terms of the Scottish comparison to
the rest of Europe, and some 60 or 70 years in terms of creating a mortality impact different
from cities with similar deprivation such as Liverpool and Manchester. The temporality in the
relation to the ‘confidence’ aspects of the hypothesis is similarly problematic, given that the
Calvinist culture, if prevalent and generating an effect, might be expected to have been been
most profound in the 19th and early 20th Centuries, rather than from 1950 or 1980 onwards.
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Evidence – family disruption and parenting
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Family disruption is closely associated with a range of negative social and health outcomes.94
Scotland, the West of Scotland and Glasgow have high rates of lone parent households and
teenage pregnancies, both markers of the kinds of changes in family structure emphasized by
those suggesting that this hypothesis is causal.19 There is also a biological gradient between
exposure to lone parenthood and family breakdown and mortality.95 However, there is little
difference in the proportion of households with children who are headed by a lone parent in
Glasgow as compared to Liverpool and Manchester (and the proportion in Scotland as a whole
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is less than 3% above that in England); and the teenage pregnancy rates in Glasgow are lower
than in Manchester and only slightly higher than Liverpool (and are almost identical between
Scotland and England).41
There has been a marked rise in lone parenthood between 1971 and 2001 (from 4.3% to 25.6% of
families with dependent children) in Britain. Rowthorn accounts for 38-59% of the variation in
this rise across Britain by the rise in male unemployment and deindustrialisaiton.96 This rise was
particularly acute during the 1980s which demonstrates an appropriate temporal relationship
with the overall mortality phenomenon and Scottish Effect.97
The hypothesis is coherent with a large body of evidence relating to the importance of
childhood attachment to parents and childhood development,98 although much more research
is required to be clear how parenting can be improved or to understand the precise mechanisms
involved.99
No evidence was identified on the consistency, specificity or presence of analogies for this
hypothesis, nor were any experiments identified. The hypothesis is however plausible.
Research to test hypothesis
Possible methodological approach
This could be established using
comparative survey work between
populations.
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Research question
Are there differences in family breakdown,
gender relations and/or parenting styles
between Scotland, Glasgow and other
populations?
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9. Lower ‘social capital’
Description of hypothesis
It is suggested that ‘social capital’ in Scotland (and the West of Scotland and Glasgow in
particular) is lower than elsewhere and that this has had a detrimental impact on health.
Evidence
No evidence was identified which compared the extent or patterning of social capital in
Scotland (or the West of Scotland or Glasgow), in the original sense described by Granovetter,
with other areas.100 However, there have been attempts to measure and compare proxies for
social capital including the proportion of the population volunteering and electoral attitudes,
registration and turnout.19 These suggest that while lower social capital may be more associated
with Glasgow than with Scotland as a whole, voter turnout was similar in comparisons between
Glasgow, Liverpool and Manchester.41 There are quite distinctly lower levels of religious
affiliation in Glasgow as compared to Liverpool and Manchester (a difference that is also seen
between Scotland and England) which might suggest that social capital of this type could be
protective.41 Some measures in the household surveys for the West of Scotland indicate that
some limited social capital measures relating to the fear of crime may be lower than elsewhere
in Scotland, but there was no difference between Scotland and England in the measures of
‘bridging capital’, and ‘bonding capital’ may be higher in Scotland.101
The hypothesis is consistent with the findings of Stuckler in relation to the protective effect of
social capital in Eastern Europe in the face of neoliberalism.102 No evidence was identified to
address whether the association is specific, temporal, whether there is a biological gradient or
which demonstrated experimental evidence. It is a plausible hypothesis that is coherent with
what we know about disrupted communities43, 44 and there are analogies in relation to social
isolation and health.
Research to test hypothesis
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Research question
Is there a difference in social capital
between Glasgow/Scotland and other
populations?
Have there been changes in social capital
and have they preceded or followed
changes in mortality?

46

Possible methodological approach
Measures of social capital could be
gathered in comparative survey work.
It may be possible to use historical data
from the household survey to evaluate
changes in social capital over time.
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10.Sectarianism
Description of hypothesis
Another hypothesis that has been advanced to explain both the higher mortality in Scotland
and the distinct Scottish Effect, is that Scotland is more affected by sectarianism than other
areas, and that this in turn has negatively impacted on health.
Evidence
Scotland (and Glasgow and the West of Scotland in particular) is recognised as having problems
with sectarianism revolving around a divide between Catholic and Protestant communities, and
this provides some evidence for a strength of association between exposure and outcome.
However, no evidence was identified that examined whether Scotland is more affected by
sectarian or similar divisions than other areas, and consequently no evidence to allow
assessment of a biological gradient.47, 103
The effect is not consistent: Northern Ireland, a part of the UK which undoubtedly has a greater
sectarian problem than Scotland, has reduced its mortality faster than Scotland since the
middle of the 20th Century (Figure 1). Furthermore, there is evidence that at times when
sectarianism was at its worst in both Northern Ireland (during the height of the civil conflict in
the 1970s) and in Glasgow (during the peak times of Irish immigration in the 19th and 20th
Centuries), the mortality patterning was not at its worst (going against a temporal relationship
and consistency).46 There was no evidence that could address whether sectarianism generates
specific effects or to provide experimental evidence. It is plausible and coherent that
sectarianism would generate such impacts and there are analogies with other types of
discrimination.104
Research to test hypothesis
Possible methodological approach
Measures of this could be developed and
added to any comparative survey work.
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Research question
Is there a difference in sectarianism
between Glasgow/Scotland and other
areas?
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11. Culture of limited social mobility
Description of hypothesis
It has been suggested that there is a culture of limited aspiration in Scotland which has led to
limited social mobility. This has been linked to both a cultural lack of confidence fostered
through the influence of Calvinism, and also to a distinctive culture of social control where
people have been discouraged from being seen to be doing better than their peers.47, 105 The
hypothesis focuses on the emergence of these distinctive cultural patterns in the first decades
of the 20th Century.
Evidence - confidence
No evidence was identified to suggest that Scottish or Glaswegian adults are more or less
confident than other populations, or have a different culture in terms of their relationships and
ability to support each another. There is some evidence amongst adolescents that Scots are
lower (but rising) in some measures of confidence than in other European countries in recent
years.106
Evidence – Calvinist values
Calvinism is most commonly thought to be synonymous with certain religious affiliations,
particularly Presbyterianism. However, some have suggested that ‘cultural Calvinism’ may be
more socially pervasive. No evidence was identified to allow an assessment of whether this has
been the case in Scotland.
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If Calvinist culture was to be a driving force in creating the Scottish mortality phenomenon it
would be expected that populations most immersed in it would be worst affected. Second (and
subsequent) generation young Irish Catholics in the West of Scotland, despite suffering higher
levels of deprivation than non-Catholics, have similar health outcomes. This suggests that there
might be some protective effect from being part of an Irish Catholic culture in Glasgow.107 There
is however a pattern of greater exposure to an unhealthy diet in West of Scotland Catholics,108
and working men with Irish surnames in the West of Scotland have higher mortality after
adjusting for smoking and deprivation (particularly from cardiovascular disease).109
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The geographical areas of Scotland worst affected by higher mortality (such as Glasgow) and
the populations worst affected (such as those of Irish Catholic origin)110 are those with a less
distinctive Calvinist influence in contrast to areas of the Highlands, Islands and Grampian (as
measured by Presbyterianism) which also have lower mortality. Thus the biological gradient runs
counter to Calvinism being associated with higher mortality or higher mortality unexplained by
deprivation in Glasgow. The temporal relation is also ill-fitting, since Scottish adult mortality
rates were similar to England and other European nations in the first half of the 20th Century
(although infant mortality rates were briefly higher).1, 47
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Craig relates the rise in consumerism in Glasgow to the Calvinist culture, yet it is much more
coherent and consistent to see such consumerism as bound up with the rise of secularism and
materialism from the 1960s, and from the 1980s as bound up with the ascendancy of
neoliberalism. 74, 75 No experimental evidence was identified, nor any which addresses the
specificity of the hypothesis, but the hypothesis is plausible and there are analogies for cultural
trends impacting significantly on health outcomes.
Research to test hypothesis
Possible methodological approach
Measures could be developed and added
to any comparative survey work.
Measures could be developed and added
to any comparative survey work.
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Research question
Do Scots, and in particular those in the
West of Scotland and Glasgow, show a
difference in their confidence as compared
to other populations?
Does the dominant culture in Scotland,
particularly the West of Scotland and
Glasgow, limit social mobility?

49

12. Health service supply and demand
Description of hypothesis
If the quality, accessibility, or demand for health services was lower in Scotland (and the West
of Scotland and Glasgow in particular) compared to other areas, this might increase the
differential mortality – since populations with equal need for services might benefit
inequitably from them, thereby generating differential outcomes.
Evidence
There is evidence that the variation in health service use between Scotland and the rest of the
UK is minimal compared to the variation in the provision of services within regions and cities
with respect to need (the ‘inverse care law’).111, 112 However, there was no evidence identified to
ascertain whether this pattern of variation was different from that in England or elsewhere.113-115
Health and social services were also very similar across the UK until 1999 (after which time
devolution allowed for some divergence in the models of service provision in England, Wales,
Northern Ireland and Scotland), and this does not fit with a divergence in mortality from
around 1980 (therefore the temporal relationship is problematic). The same is true for the
general divergence in mortality patterns in Scotland from the rest of Europe, as there was a
marked increase in accessibility to health and social services in Scotland (and the rest of the UK)
from the late 1940s following the Beveridge reforms and the introduction of the NHS. This
again does not fit with health and social service provision being an important determining
factor. Scotland has the highest spending per capita on health services and the greatest number
of doctors and dentists per capita of all the constituent parts of the UK. This suggests that
there is no association with service provision and the mortality phenomenon, nor a biological
gradient.116
There has been some criticism that the productivity of the Scottish NHS is lower than in
England, although this is disputed on the basis of the accuracy of the data and the higher needs
and rurality in Scotland.117 Even if the Scottish NHS were less productive, this would not
immediately be construed as a cause of the mortality phenomenon.
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Another possibility is that the way in which NHS resources are deployed in Scotland is different
from elsewhere (e.g. that a greater proportion might be spent in hospital care rather than on
primary care, rehabilitation or prevention). No evidence was identified which looks at this
question.
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The quality of health care services is also as high (or higher) in Scotland as in other areas of the
UK, as measured by the Quality and Outcomes Framework (QOF) in primary care, vaccination
rates, the care of patients with acute heart attacks and waiting times. Again this suggests that
there is no clear association between the quality of care and the mortality phenomenon, nor a
biological gradient.116 There are a number of difficulties in comparing other aspects of the
quality of NHS care in Scotland with elsewhere, and in assessing whether the higher spending in
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Scotland per capita simply reflects greater needs, making it difficult to draw further
conclusions.118
The hypothesis that health and social services in Scotland are either poorer quality, less
accessible or less frequently demanded than elsewhere and that this is an important causal
factor in generating the mortality phenomenon is not coherent with how we understand the
social causes of alcohol-related deaths, drugs-related deaths, suicide and violent deaths – all
major contributors to the higher mortality. Furthermore, no analogy was identified for health
and social services generating such a phenomenon, though it is plausible that, in extremis,
communities without access to services could be unsupported in dealing with negative health
behaviours such as drug misuse, and that this would have consequent mortality impacts.
It is not clear if there are natural experiments, consistent effects seen elsewhere with exposure
to poorer or less accessible health services, or specific outcomes that are related.
Research to test hypothesis

Possible methodological approach
Routine data could potentially be
utilised to expose any difference in how
resources are allocated between areas.
This would require comparative work
between Scotland, Glasgow and other
populations. Some initial work in
Glasgow has been performed looking at
this.119
Another approach might be to compare
disease incidence with mortality (on the
basis that incidence is ultimately less
liable to be affected by healthcare).
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Research question
Is NHS or social care spending patterned
differently in Scotland or Glasgow
compared to elsewhere?
Is there a greater problem with the inverse
care law in Scotland (and the West of
Scotland and Glasgow) than in England
(and the rest of Europe)?
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13. Deprivation concentration (‘area effects’)
Description of hypothesis
This hypothesis proposes that deprived areas in Scotland (or Glasgow) are more ‘concentrated’
than in England & Wales (or in other Scottish cities), in that they are more extensive and form
unique, large, deprived, monocultural communities. This patterning of deprivation is
hypothesised to have an impact additional to that of deprivation (an ‘area effect’) and could
therefore help to explain the ‘Scottish Effect’ and ‘Glasgow Effect’.
Evidence
Sridharan demonstrated that in 2001 the variation in mortality in Scotland was better explained
by including a measure of the deprivation of surrounding geographical areas in addition to the
deprivation of the specific area in question, rather than using the latter alone.120 This suggested
that the hypothesis about the spatial arrangement of deprivation is plausible and coherent with
what evidence is currently available, and furthermore that there is an association between
proximity to broader deprivation in addition to the deprivation of the immediate area of
residence which might explain some of the Scottish Effect.120 There is no research to evaluate
whether there is a consistent effect elsewhere, a biological gradient, or specific effects. Nor is
there any on changes in deprivation patterning to provide either experimental evidence or a
temporal relationship. An analogy for this hypothesis would be the work of Wilkinson on the
effects of national inequality on health.43, 44
Research to test hypothesis
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Research question
Is there a difference in the geographical
patterning of deprivation between
Glasgow, Scotland and other populations –
either now, or in the past, and is this
associated with mortality patterns?
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Possible methodological approach
Work is currently planned by the GCPH
to address this hypothesis by examining
the effects of concentrated deprivation
in Glasgow.
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14.Greater inequalities
Description of hypothesis
There is a large body of evidence which suggests that richer nations with greater income
inequality do worse on a range of health and social outcomes than more equitable comparison
nations.43, 44 An implication is that if Scotland (and the West of Scotland or Glasgow) suffers
from greater income inequality,d this would have an additional impact to that of deprivation per
se and thereby help to explain the ‘Scottish Effect’.
Evidence in favour
Weich found that higher regional income inequality, as measured by the Gini coefficient,e was
associated with worse self-rated health in Britain, consistent with the wider body of
international work which associates greater inequality in rich nations with worse health and
social outcomes (along with demonstrable biological gradients and specific outcomes).43, 44, 121
This makes this hypothesis both plausible and coherent with existing knowledge and provides
analogies.
However, it seems that income inequality is lower in Scotland than in England, meaning there is
a lack of association. 122, 123 At the same time, the UK has a higher income inequality than other
areas of Europe and the existence of an association may depend on what size of geographical
area is most important in assessing the exposure (i.e. is inequality best measured on a UK basis,
Scotland-wide, regional or city basis to capture the damaging effects that inequality
engenders?).

d Income inequality is the disparity between high income and low income households.
e The Gini coefficient is a measure of the dispersion of income amongst a population such that zero represents equality and one
represents total inequality (i.e. all the wealth is held by one individual). It is mathematically definied by the ratio of the area
between a line of equality and the Lorenze curve (depicting the proportion of the wealth held by each proportion of the
population) over the total area under the line of equality.
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There is an appropriate temporal relationship between the rise in income inequality witnessed
during the 1980s and the divergence of Scottish mortality from England.124 It is not clear if
countries which have radically changed their inequality profiles (in ‘natural’ experiments) have
had consequent changes in the mortality profile.
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Research to test hypothesis
Research question
Does variation of the geographical area in
which income inequality is calculated help
explain variations in mortality (i.e.
calculation of income inequality at a city,
regional, national level)?
Are there populations in countries, similar
in their inequality to the UK, which suffer
higher mortality, which is also not entirely
accounted for by higher deprivation?
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Do countries which have had radical
changes in income inequalities, similar to
the UK, also have areas with mortality
patterns similar to those in the West of
Scotland and Glasgow?
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Possible methodological approach
Data is available at the UK, Scottish and
regional level for income inequality.
Calculation at a more local level would
require careful consideration of
appropriate measures to ensure
comparability, and appropriate sampling
and sample size.
It may be possible to use routine or
survey data on other countries to
examine whether other areas exhibit
phenomena similar to those seen in
Glasgow.
Identify developed countries which have
had a similar rise in inequalities and
then examine the patterning of
mortality within the identified
countries.
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15. Deindustrialisation
Description of hypothesis
A popular hypothesis has been that Scotland (and Glasgow and the West of Scotland in
particular) suffered from more profound deindustrialisation than other areas. For this
hypothesis to be true, deindustrialisation would need to compound the impact of deprivation
to exacerbate mortality.
Evidence
Scotland (and Glasgow and the West of Scotland) has higher mortality than comparable
deindustrialised areas across northern Europe despite lower poverty levels and lower
unemployment. The West of Scotland lost the greatest number of industrial jobs as a
proportion of total employment when compared to 10 such deindustrialised areas across the
UK and mainland Europe (losing 58% compared to 52% in the Ruhr, 51% in Merseyside and 24% in
Northern Ireland). Merseyside and Glasgow lost a similar number of industrial jobs (greater than
other deindustrialised areas which provides some strength of association).3, 4, 125 Furthermore, if
the larger Glasgow conurbation (the West of Scotland or Clydeside) is considered, the scale of
deindustrialisation is greater than elsewhere in the UK (although Merseyside is a close
second).126
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The presence or otherwise of a biological gradient between Scotland or Glasgow and other
populations has not been tested, but the mortality pattern was not specific or consistent since
mortality is improving faster in other European deindustrialised areas than in the West of
Scotland.3, 4 Deindustrialisation did occur in the West of Scotland during the period of the
emergence of the Scottish Effect, and there were periods of deindustrialisation earlier in the
20th Century which could account for the divergence of Scotland’s mortality from other
European countries. There is therefore an appropriate temporal relationship. The relation
between deindustrialisation and higher mortality is plausible, has individual experimental
evidence and has analogies using studies on individual unemployment and health.127 It is also
coherent with existing knowledge about unemployment and health outcomes.
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Research to test hypothesis
Research question
Were there important differences in how
deindustrialisation occurred and in the
associated policy contexts between areas?
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Were there important differences between
nations, pertaining to the societal
determinants of health, which either
mitigated or exacerbated the mortality
impact of deindustrialisation (e.g. pace of
deindustrialisation, availability of
alternative employment, welfare policy)?
Is there a biological gradient linking the
degree of deindustrialisation and the
cause-specific mortality outcomes that
have become more prevalent in the West
of Scotland?
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Possible methodological approach
GCPH-funded work to examine this
hypothesis, using a range of routine
data and a review of the sociological
evidence, is currently underway.
There is currently work underway
funded by the GCPH to examine this
hypothesis using a range of routine data
and a review of the sociological
evidence.
It may be possible to examine this using
routine data.
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16.Political attack
Description of hypothesis
There are three aspects to this hypothesis. First, the UK as a whole was exposed to neoliberal
ideology and policies from 1979 onwards in a way in which other European countries were not.
This neoliberalism amounted to a political attack on the institutions and culture of the
organised working class. Second, Scotland, the West of Scotland and Glasgow were more
vulnerable to the damaging effects of this neoliberal ‘political attack’ than other areas of the
UK. Third, there was in Scotland a distinctive cultural reaction to all of this because of the
perceived problems of democratic illegitimacy (formulated in some circles as a ‘democratic
deficit’).128 This hypothesis has significant currency amongst social commentators, social
historians, political scientists and some epidemiologists,129 and was perhaps most succinctly
termed a ‘war without bullets’ by Cathy McCormack.128, 130
Evidence
Deprivation, poverty and class explain most of the variation in mortality in Britain until after
the early 1980s. It is only during the term in Government of Margaret Thatcher that the
mortality record in Glasgow begins to diverge from that of equally deprived Liverpool and
Manchester, and that the excess mortality in Scotland as a whole becomes less explicable in
relation to deprivation (although there is some missing data which makes the trend in mortality
between cities difficult to interpret, and it is possible that the divergence emerges earlier).41 The
mortality trends for Glasgow compared to the rest of Scotland for outcomes such as
cardiovascular disease, stroke and suicide all diverge in the years around 1980.19 This
demonstrates an ideal temporal relationship for all the relevant mortality outcomes for the
Scottish Effect. However, the divergence of Scotland from the rest of Europe appears earlier
than the ‘political attack’ (around 1950).

There is evidence that neoliberalism was not adopted in all the deindustrialising nations in
Europe, and to the extent that it was adopted in some of them it was also more mitigated and
tempered in its effect than was the case in the UK.134 Furthermore, Glasgow, amongst UK cities,
and its Labour politics notwithstanding, is noted as having had a particular emphasis on
accommodating and promoting neoliberalism during the 1980s, a feature which may help
explain the greater vulnerability of the City during the Thatcher years (i.e. an association
between exposure and outcome with a biological gradient).135, 136

I GCPH 2011

A mortality pattern similar, if more profound, to Scotland appeared in the former USSR after
1989 as it undertook a rapid transition from state communism to free market capitalism. This
included rapid rises in alcohol-related deaths and suicide (and therefore a specific set of
outcomes from a similar exposure).131, 132 The rise in mortality has been explicitly linked to
neoliberal policies such as privatisation in Eastern Europe, providing a natural experiment,
coherence and consistency (as well as plausibility and analogy). 133
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The West of Scotland had a higher proportion of council housing and industrial employment
than other UK regions during the late 1970s. Both were specific and early targets for the
neoliberal ‘political attack’, and this would have made the region particularly vulnerable to the
damaging effects of such an attack. In addition, the specific opposition from the region to the
neoliberal politics of an earlier Conservative administration (that of Edward Heath) may have
made the region a particular target for the attack.137 Furthermore, the electoral trends and
historical accounts of the period after 1979 show a particular reaction, in terms of
sociopolitical culture, against neoliberalism – indicative of a strongly intensifying sense of
disempowerment.128
It was not the case that the political attack exposure was present from the mid-20th Century
and this hypothesis does not therefore explain the higher mortality in Scotland prior to the
1980s. However, the hypothesis may well contribute towards an explanation of the continued
higher mortality in Scotland (explained or unexplained by deprivation) after this date.
Research to test hypothesis
Research question
Was neoliberalism implemented to a
greater degree in Glasgow/Scotland and
was its impact felt to a greater degree
than elsewhere in Europe and in the UK?
What were the consequences on health of
the implementation of neoliberalism in
other countries, and are there other
populations which have experienced
similar consequences to Scotland, the
West of Scotland and Glasgow?
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What factors increase the vulnerability of
populations to neoliberalism?
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Possible methodological approach
There is currently work underway at
Glasgow University seeking to evaluate
the differences in how neoliberalism
was implemented in some sample
countries in Western and Eastern Europe
compared to Scotland.
Identify other countries where there
was a similar neoliberal approach (? USA
or New Zealand) and areas within these
countries that might be vulnerable to its
damaging effects, then consider
whether any differences in health
outcomes can be explained by
deprivation (e.g. is there a ‘Pittsburg
Effect’, ‘Detroit Effect’ etc.).
Stuckler has suggested that social
capital protected some populations in
Eastern Europe from the worst impacts
of neoliberalism.102 A similar
methodology could be adopted to
evaluate whether there are factors
within the UK which made some areas
more vulnerable.
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17. Climatic differences
Description of hypothesis
There are two separate hypotheses regarding the role of the Scottish climate in explaining the
mortality phenomenon: that Scots suffer from a lack of sunlight and a consequent deficit in
vitamin D; and that harsher winters increase mortality through the effects of the cold.
Evidence – winter deaths
Excess winter deaths are a well recognised phenomenon in Scotland. Howieson described how
there were 51,600 excess winter deaths (i.e. the number of deaths over the four winter months
as compared to the four summer months) between 1989 and 2001, and that almost all of these
occurred in those aged over 65 years. The most deprived areas were affected
disproportionately (and counter to temperature records across Scotland which affected the
richer and rural areas hardest). Glasgow, being most deprived, was worst affected.138, 139
Gemmell’s work suggests that a one degree drop in temperature approximates to a one percent
rise in mortality one week later, although the amount of excess winter mortality is decreasing
over time.140 A socioeconomic gradient in excess winter mortality was not found in a British
cohort study of those aged over 75 years.141
Despite these observations, it is clear that the higher premature mortality in Scotland from
1980 onwards is being driven by alcohol- and drugs-related deaths, violence, suicide, roadtraffic accidents as well as cardiovascular disease, cancer and stroke; and that these excess
deaths are occurring in young and middle-aged adults as well as amongst the elderly.8 Excess
winter mortality is therefore neither a plausible nor coherent explanation for the entirety of
the mortality phenomenon, despite there being an association. Excess winter mortality may
play a small role in higher mortality in the older groups, but the reason for this remains unclear
(although poorer housing conditions, poverty and fuel poverty have been suggested).138 It is
possible that it has contributed to the divergence of Scottish mortality from the rest of Europe
in the second half of the 20th Century.

Gillie is the main proponent of this thesis and has helpfully published the main arguments in a
short book.142 The crux of the argument is that Scotland, and the West of Scotland in particular,
receives less sunlight (which is essential for the natural production of vitamin D by the skin)
than other areas, and that there is therefore a strength of association between lack of exposure
to sunlight and mortality. There is evidence of a gradient in vitamin D levels in population blood
samples between Scotland and the rest of the UK.143 However, although a lack of vitamin D has
been linked to a number of conditions, to be coherent and plausible it would require that a
pathway be established from low vitamin D through mental health issues to drug-related,
alcohol-related, violent deaths. It is also unclear how vitamin D can be an important cause
unless there has been a temporal change in exposure. It is possible that changes in housing or
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Evidence – vitamin D

59

diet may play a role.143 For the main drivers of premature mortality (drugs, alcohol, etc.) in
recent decades, there is no consistency, specificity nor biological gradient that could explain
the phenomenon, as more Northern areas of Scotland are less affected than Glasgow, and as
there has not been the emergence of this pattern in other areas similarly affected by low
sunlight exposure. However, these factors could be important for the emergence of the
mortality divergence earlier in the 20th Century and further work to synthesise this growing
literature base and to consider how it might explain the earlier epidemiological trends is
merited. There are hormonal analogies but no experimental evidence for low vitamin D as a
cause was identified.
Research to test hypothesis
Research question
Can vitamin D deficiency explain the
specific causes of death seen in Scotland?
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Is there a difference between the West
and East of Scotland levels of sunlight
exposure (taking account of potential
dressing differences due to temperature
and wind etc.) and serum vitamin D levels?
Is there a difference in either sunlight
exposure or serum vitamin D levels
between affluent and deprived
populations?
Are there variations in the historical
patterning of the Scottish diet which might
account for variations in the mortality
patterning over time?
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Possible methodological approach
More comprehensive reviews of the
available literature are merited to
examine whether the cause-specific
mortality pattern in Scotland can be
related to vitamin D.
It might be possible to construct a
multivariate model including differences
in sunlight exposure, weather and diet
to try to explain variation in mortality in
Scotland.
Specific literature searches to examine
the social patterning of serum vitamin D
are merited.
A specific literature search to try to
identify dietary patterns in vitamin D
intake in Scotland is merited.

Downstream

Midstream

Midstream

Midstream

Midstream

4. Health behaviours

5. Individual values

6. Different culture of
substance misuse

7. Culture of
boundlessness &
alienation

8. Family, gender
relations &
parenting

I GCPH 2011

Downstream

NA

2. Migration

3. Genetic differences

NA

1. Deprivation

Hypothesis

Upstream or
downstream
hypothesis

4
3
3
9
8
4
4
2
2

Higher mortality

Scottish/Glasgow effect
Higher mortality

Scottish/Glasgow effect
Higher mortality

Scottish/Glasgow effect
Higher mortality

Scottish/Glasgow effect
Higher mortality

Scottish/Glasgow effect

4
4

Higher mortality

Scottish/Glasgow effect

2

4

Scottish/Glasgow effect

Scottish/Glasgow effect

5

Higher mortality

2

2

Mortality phenomenon

Higher mortality

Number of
criteria
supporting

0

0

2

2

0

0

0

0

0

0

4

4

2

2

0

2

Number of
criteria
not
supporting

-

-

X

-

-

-

-

-

X

-

-

-

-

-

-

-

X

-

U

-

-

X
-

X

-

-

-

X

Strength of
association

-

X

Specificity

-

Consistency

-

Temporality

-

-

-

-

-

-

X

X

-

-

Biological
gradient

-

-

-

-

-

-

-

-

-

-

Plausibility

-

X

X

-

X

X

-

-

X

X

X

Coherence

Bradford-Hill’s criteria for causality*

-

-

-

-

-

-

-

X

X

U

Experiment

Table 1 – Summary of hypotheses and their fit with the Bradford-Hill criteria

Analogy

-
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Midstream

Hypothesis

9. Lower social capital

Number of
criteria
supporting

4
5

Mortality phenomenon

Higher mortality

Scottish/Glasgow effect

0

0

Number of
criteria
not
supporting
Strength of
association

-

Specificity

-

Temporality

X
X
X
X
X
X
-

X
X
X
X
-

Biological
gradient

Consistency

-

10. Sectarianism

Midstream

Higher mortality
4
2
X
Scottish/Glasgow effect
4
2
X
Higher mortality
2
4
X
X
11. Culture of limited
Upstream
social mobility
Scottish/Glasgow effect
2
4
X
X
Higher
mortality
1
4
X
X
12. Health service
Midstream
supply and demand
Scottish/Glasgow effect
1
4
X
X
Higher mortality
4
0
13. Deprivation
Midstream
concentration
Scottish/Glasgow effect
4
0
Higher mortality
7
0
Upstream
14. Greater inequalities
Scottish/Glasgow effect
7
0
Higher mortality
6
2
X X
Upstream
15. Deindustrialisation
Scottish/Glasgow effect
5
2
X X
Higher mortality
4
1
X
16. Political attack
Upstream
Scottish/Glasgow effect
9
0
Higher mortality
2
0
17. Climatic differences
Upstream
Scottish/Glasgow effect
2
3
X X
X
* - = no evidence to demonstrate or refute the consideration; U = there is uncertainty around whether the evidence supports th is criterion;
= balance of evidence supports criterion; X = balance of evidence does not support criterion.

Upstream or
downstream
hypothesis
Plausibility

Bradford-Hill’s criteria for causality*
Coherence
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Evaluating the hypotheses
All of the hypotheses would seem to have at least some validity in helping to explain the
mortality pattern in Scotland. Having identified the candidate hypotheses, it is clear that a
more thorough reviewing of the literature is required to ensure that important elements of the
evidence base have not been missed, misinterpreted or incorrectly appraised. Some of the
hypotheses also clearly require further research to clarify their validity in the face of the
Bradford-Hill criteria. A current lack of research relevant to these hypotheses does not mean
that they will have no relevance in terms of developing – or altering – our understanding.
Figure 24 details, in light of the currently available evidence, which hypotheses met most of the
Bradford-Hill criteria regarding the divergent mortality pattern for Scotland from the middle of
the 20th Century. The current weight of evidence is clearly not very strong for some
hypotheses being causal – most notably: health service supply and demand; the culture of
limited social mobility; and genetic differences. In contrast some hypotheses are supported as
causative explanations, most notably: health behaviours; greater inequalities;
deindustrialisation; deprivation concentration; individual values; and lower ‘social capital’.

Figure 24 – The number of Bradford-Hill criteria met by each hypothesis for the divergence of the
Scottish mortality pattern from the rest of Europe in the middle of the 20th Century

Greater inequalities
Deindustrialisation
Deprivation concentration
Individual values
Lower social capital
Family, gender & parenting
Political attack
Sectarianism
M igration
Genetic differenc es
Climatic differences
Different culture of substance misuse
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Deprivation

Does not meet criteria

Culture of boundlessness & alienation
Culture of limited social mobility
Health service supply and demand

0

1

2

3

4

5

6

7

Number of Bradford-Hill criteria

8

9
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mortality pattern from elsewhere in Europe

Hypothesis in relation to the divergence of Scottish

Health behaviours
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Figure 25 details the candidate hypotheses for the Scottish Effect and Glasgow Effect. Some
hypotheses are well supported as being causal: political attack; health behaviours; greater
inequalities; deprivation (artefact); deindustrialisation; deprivation concentration, and individual
values are all supported as causal explanations.
The next section seeks to explore the potential to build a greater and more integrated
understanding through synthesizing some of the stronger hypotheses in a larger hypothetical
framework which can encompass more of the totality of the problem.

Political attack
Health behaviours
Greater inequalities
Deprivation

Effect or Glasgow Effect

Hypothesis in relation to the emergence of a Scottish

Figure 25 – The number of Bradford-Hill criteria met by each hypothesis for the emergence of the
Scottish Effect or Glasgow Effect
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Individual values
Family, gender & parenting
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Genetic differences
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Health service supply and demand

0

1

2

3

4
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6

7
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Number of Bradford-Hill criteria

64
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Synthesis of the mortality divergence from 1950 onwards
The divergence of Scottish mortality from that of its European neighbours from 1950 onwards
was largely due to a slower reduction in mortality from cardiovascular disease, stroke,
respiratory disease and cancer. It was not until the 1980s that alcohol-related deaths, drugrelated deaths, suicide and road-traffic accidents became drivers of higher mortality rates.
There has been less research into the divergence of Scottish mortality from 1950, and the
precise nature of the causal pathways in this earlier period is, therefore, far from certain.
Downstream explanations
The balance of evidence suggests that a greater exposure to negative health behaviours such as
smoking, alcohol, poor diet and low levels of physical activity should play a role in explaining
the divergence, but there is little evidence available which compares Scotland with other
populations to assess the degree to which this is the case. However, the main causes of death
(cardiovascular disease, respiratory disease, stroke and cancer) are known to be strongly
associated with tobacco use, alcohol, diet and physical activity. A transition through a tobacco
epidemic has been witnessed internationally, and it may be that Scotland passed through its
tobacco epidemic later than other European countries.
Midstream explanations
A variety of midstream explanations, often with a distinctive cultural bent, have been proposed
for the higher mortality pattern including: family, gender relations and parenting differences; a
culture of limited social mobility, and a different culture of substance misuse. These factors
may well have been present in Scottish society, yet it is less likely that they are the cause of the
divergent pattern. For example, the kinds of cultural norms described are likely to predate the
mortality divergence by perhaps 50 years – or even more. Furthermore, Scots had a consistently
lower rate of alcohol-related mortality than other European countries until around 1990.
However, some of the cultural factors highlighted may well have resulted from the underlying
causes of the divergence and have fed into or reinforced negative and damaging behaviours; and
others may have interacted with the underlying causes to a similar end.

It is unclear whether Scotland suffered from greater poverty than other European nations
around 1950. No evidence was identified that specifically looked at this for the relevant time
period. It is possible that unemployment (higher than in England), more precarious industrial
employment, poverty, inequality, overcrowded housing conditions and the large scale
reconstruction which resulted in the peripheral council housing estates around Glasgow,
Edinburgh and other large Scottish conurbations could be important in providing a causal
explanation (Figure 26). More work is required to determine whether climatic influences
(including the role of vitamin D) are important in explaining the higher mortality in Scotland
during this time.
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Upstream explanations
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Unlikely explanations
It does not seem likely that genetic factors or health service quality, supply or demand are
important explanations for the mortality divergence, although there is currently little evidence
to examine them.
Summary
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The cause of the divergence of Scottish mortality from its neighbours from 1950 onwards is
uncertain and requires further thought and research. The task of describing and explaining this
historical phenomenon has been perhaps somewhat neglected in light of the salience of the
more recent divergence from around 1980. The most likely explanation is that Scotland suffered
a combination of more precarious employment, overcrowding, poverty and ill-conceived
reconstruction than other countries during this period, and this fits with what is known about
the housing conditions and industrial history. A representation of this perspective is shown in
Figure 26. However, a better understanding will require more comparative historical work to
determine the key differences between Scotland and other nations during this time period.
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Figure 26 – A simplified representation of the synthesis of the cause of the divergence of Scottish
mortality from the rest of Europe from 1950 onwards
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Synthesis of the causes of the Scottish Effect and Glasgow Effect
Artefactual explanations
At the beginning of the 1980s, deprivation (as measured by the Carstairs index) was able to
account for most of the excess mortality in Scotland (and Glasgow) as compared to England &
Wales. Over the next two decades the excess increased while the proportion of it which could
be explained by this measure of deprivation fell – from almost two thirds to less than a half.
Some have suggested that this decline is simply an artefact, reflecting the ‘dating’ of the
Carstairs measure, and there is some evidence to suggest that this may be at least partially true.
However, even where equally deprived cities are compared (Glasgow, Liverpool and
Manchester), Glasgow’s mortality is seen to improve more slowly from the late 1970s onwards.
It seems clear therefore that poverty and deprivation continue to play an important role in
explaining Scotland’s (and Glasgow’s) higher mortality (quite possibly somewhat more
important than is suggested by use of the Carstairs measure), but that there are additional
causal factors at play. It is also possible that there was a migration of the healthier members of
the Scottish and Glaswegian population around this time, which might have played a small role
in increasing the relative mortality. Nonetheless, such artefactual explanations seem unlikely to
be able to explain the entirety of the Scottish Effect or Glasgow Effect.
Downstream explanations
The cause of the Scottish Effect and Glasgow Effect which fits best with the Bradford-Hill
criteria concerns the prevalence of various health behaviours (particularly alcohol, and drug
misuse). Although exposure to alcohol and illicit drugs are clearly causal for many mortality
outcomes, the synthesis requires an explanation about why the prevalence of these negative
health behaviours is higher, or why their effects are more profound, in Scotland and Glasgow.
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Midstream explanations
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There is a series of related hypotheses, again often of a culture orientation, some of which are
clearly plausible and have some evidence, but require comparative work to ascertain whether
there is a different patterning in Scotland and Glasgow compared to other areas. These include:
individual values (particularly with respect to whether Scots and Glaswegians are more
hedonistic or have lower aspirations); lower ‘social capital’; family, gender relations and
parenting differences; different culture of substance misuse; culture of boundlessness and
alienation, and culture of limited social mobility. All of these are likely to have some relevance
(to a greater or lesser extent) in explaining the emergence of the Scottish Effect and Glasgow
Effect, but are challenged in terms of explaining why the Scottish and Glasgwegian populations
were worse affected than other areas from the early 1980s, rather than at an earlier point in
time. These hypotheses, like the hypothesis relating to negative health behaviours, therefore
appear necessary and important explanations in describing the causes of the Scottish Effect and
Glasgow Effect, but are not sufficient.
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Figure 27 attempts to depict the cultural and health behavioural hypotheses as a series of interrelated mechanisms which are, to a degree, self-reinforcing and -perpetuating. The role of each
mechanism may be great or small, but taken together, they are likely to be representative of the
ways in which other factors (which are discussed below) get ‘under the skin’ and generate
mortality from drugs, alcohol, suicide, road-traffic accidents, cardiovascular disease, respiratory
disease, stroke and cancer.
Culture can influence structures in society (such as public services and the economy) and how
individuals perceive themselves (such as religious beliefs and self-esteem), but culture is itself
profoundly influenced by the socio-economic and political environment in which it exists. To
explain why the kinds of cultural patterns described in the midstream hypotheses emerged, or
made themselves felt, in Scotland and Glasgow, to a greater degree than in other areas from the
late 1970s, requires an assessment of how culture changes. Four related hypotheses have been
proposed which attempt to explain why the culture of Scotland and Glasgow might have
changed at this time and why negative health behaviours became more prevalent. One of these
has been classified here as a midstream hypothesis – deprivation concentration. However this
clearly connects closely to the main contenders in the upstream category, which are: greater
inequalities; deindustrialisation, and political attack. Accordingly, these four hypotheses are
discussed below.
Upstream explanations

The West of Scotland may have suffered a more rapid and profound process of
deindustrialisation than other areas of the UK and Europe, although the evidence for Glasgow
City in comparison to Manchester and Liverpool is less certain. Sharp deindustrialisation was a
particular feature of Scotland from the late 1970s onwards and the loss of employment that
was associated with it contributed to the inequalities in the UK between the South-East of
England and elsewhere. Such a rapid loss of employment and community structure is likely to
have had an important influence on the culture of Scotland and Glasgow, and on the healthrelated behaviours.
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Inequalities and the patterning of deprivation as candidate explanations for the post-1980
divergence within Scotland and Glasgow fit well with the Bradford-Hill criteria. The UK as a
whole rapidly became more unequal during the 1980s and early 1990s, with Scotland and in
particular Glasgow being the poorest parts. It is less clear whether inequality within Scotland or
within the West of Scotland or Glasgow has been higher than other areas, but the UK is the
most unequal country in Europe and the West of Scotland is the poorest area of the UK. It is
therefore quite plausible that the West of Scotland has suffered disproportionately as a
consequence of the increasing inequality within the UK. It has also been suggested that
deprivation in Scotland (and Glasgow in particular) has been more concentrated than
elsewhere, particularly in the large peripheral housing estates such as, in Glasgow, Easterhouse,
Castlemilk, Pollok and Drumchapel, as well as in places like Ferguslie Park in Paisley, and Wester
Hailes and Craigmillar in Edinburgh. It seems highly plausible therefore that housing policies, in
their interaction with other social changes, have contributed to some degree in amplifying the
effects of poverty and deprivation in these communities.
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There is increasing evidence to suggest that the pace and manner of deindustrialisation was
forced in the UK, in comparison to other European countries, and that this was part of a
broader ‘political attack’. The ‘political attack’ hypothesis is consistent with the other upstream
mechanisms (deindustrialisation, deprivation concentration and inequalities) and the
midstream/cultural explanations relating to disempowerment, hopelessness, family breakdown
etc. It suggests that in the years after Edward Heath’s abandonment of his neo-liberal ‘Selsdon
agenda’ in 1972, and particularly after the loss of the 1974 General Elections, elements within
the Conservative Party planned a political attack against the organised working class – which
had proved such an obstacle for Heath. After 1979 this plan was implemented with a high
degree of resolve, and with very significant adverse impacts. Similar health outcomes relating to
a yet more profound implementation of a neoliberal policy agenda were seen in the former
USSR. This makes the political attack hypothesis a potentially important one in tying the
down-, mid- and upstream determinants of health together in a coherent narrative which can
explain the problematic mortality phenomenon. What seems less clear is why other
deindustrialised areas of the UK did not suffer in quite the same way as Scotland and Glasgow
during the 1980s. On this question, there is evidence to suggest that Scotland was in some ways
particularly targeted in the broader UK attack, and in key respects more vulnerable to its
damaging effect than other areas – in light of its pre-existing poverty, high dependence on
industrial employment, and very high reliance on council housing. There is also some evidential
basis to indicate that Scotland had a distinctive cultural response to the political attack – in
terms of a national feeling of disempowerment and loss of control.
Unlikely explanations
Other hypotheses may also play a role. The studies on migration thus far suggest that it does
not explain the higher mortality pattern, but it seems plausible that migration should have had
some minor impact. It is also consistent with the overall synthesis in that such a breakdown of
communities would be likely to create an incentive for some to move to other areas for work or
to avoid the social problems that became more prevalent.
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It does not seem likely that genetic differences or health service supply and demand are
important explanations for the Scottish Effect or Glasgow Effect. A genetic explanation cannot
explain the cause-specific mortality patterns or the relatively rapid change in outcomes. The
evidence, such as is available, suggests that health services in Scotland are at least as high in
quality as elsewhere, and the cause-specific mortality patterns for this period are more likely to
be related to the social determinants of health rather than health service quality. There is little
available evidence to support a role for vitamin D and the Scottish climate in being an
important causal factor at present, but further work to synthesise the growing literature base in
this area and relate this to epidemiological trends is merited.
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Summary
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There is no single explanation for the cause of the Scottish or Glasgow Effects, but it is likely
that a collection of negative health behaviours related to a cluster of cultural phenomena has
been responsible (Figure 27). It is likely that the higher mortality occurred at this point in time
as a result of increased inequality, deindustrialisation and a breakdown of community structures
as a consequence of a neoliberal political attack during the 1980s which affected Scotland and
Glasgow more profoundly than other parts of the UK. There is more evidence for the
downstream elements of this synthesis and it is not clear which of the mechanisms are most
important in generating the outcomes, but it is unlikely that any of the mechanisms described
(such as gender, family relations and parenting differences) provide sufficient explanation alone.
Therefore, most of the proposed hypotheses are likely to contribute something towards
explaining the Scottish Effect and Glasgow Effect, with the exception of migration, genetic
differences, climatic differences, and health service supply and demand.
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Figure 27 - A simplified representation of the synthesis of the cause of the Scottish Effect (and
Glasgow Effect)
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DISCUSSION
Strengths and limitations
It is unlikely that there are important hypotheses for the mortality phenomenon in Scotland
(and Glasgow) that were missed by the search strategy. The appraisal process using the
Bradford-Hill criteria was robust and is likely to have minimised bias in the synthesis process. It
is however possible that some deductive hypotheses arising from outside the health research
field may have been missed. Furthermore, it may be that some evidence relating to a particular
hypothesis has been overlooked since the search strategy for each hypothesis, once identified,
was not systematic. This could have significantly underestimated the quantity and quality of the
evidence available for a particular explanation and could have biased the results of the
synthesis. To address this fully, a comprehensive and systematic search of the literature for each
hypothesis would be required. There is a difficulty in relating exposures to outcomes given that
a time lag might be expected for some outcomes (and the length of any timelag will vary
dependent on the nature of the exposure and the outcome of interest). Further work is required
to clarify how this might relate to the temporality of putative causal factors in this synthesis.
Finally, for some of the hypotheses there has been, as indicated previously, little or no research.
Such hypotheses might yet prove to be relevant and the application of the Bradford-Hill criteria
in this report should not be seen in any way to preclude that possibility. A further programme
of research which will investigate a number of them is due to begin soon.
Implications
The causes of the higher mortality in Scotland and Glasgow are complex and relate to the
cumulative exposures of its population over many decades. Further research is required to fully
understand why mortality is higher and the implications for future research are discussed in the
next section. It is clear that there is a difference between how the Scottish mortality problem is
commonly viewed and the findings of this preliminary synthesis. Usually, the higher mortality is
attributed to higher rates of smoking, greater alcohol consumption and poorer diet, and these
are of course true. However, these explanations are not sufficient to understand why the
mortality picture in Scotland is so very different to that of other, seemingly comparable, areas.
Leyland was touching on this kind of problem when he stated:

This is a common theme in public health, and exemplifies the need to consider the ‘upstream
causes of the causes’.144-146 This report has attempted to use the Bradford-Hill criteria to examine
which hypotheses seem best placed to provide causal explanations for the phenomenon, and
has sought to begin the process of elaborating a synthesis which can encapsulate the partial
insights and understandings achieved in existing research in a ‘higher order’ hypothesis.
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“Without denying the importance of specific public health interventions – such as those
directed at smoking and alcohol consumption – it is difficult to escape the conclusion that the
inequalities we describe have more fundamental origins in lifestyles determined by poverty …
[the] growing number of young deaths from essentially negative lifestyles, is evidence of a
need for social policies which have a more direct influence on poverty and its correlates.”8
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Research implications
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There are clearly a large number of outstanding deductive hypotheses which could be
investigated for their potential causal role in generating the mortality pattern in Scotland (and
Glasgow in particular). There remains room, however, for further inductive work into the
divergence of Scottish mortality from the rest of Europe around 1950.
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CONCLUSION
The study of public health outliers is an important means to understanding the causes and
patterning of health and disease. Scotland suffers from higher mortality than its UK and
continental European neighbours, and has for the last 30 years suffered from a new, and
troubling, mortality pattern which seems in some respects closer to that witnessed in Eastern
Europe.
It is unlikely that any single cause is responsible for this phenomenon, and there is uncertainty
around why Scotland started to diverge from elsewhere in Europe around 1950. It is clearer that
the health and social patterns that emerged during the 1980s and 1990s are more closely linked
to negative health behaviours (e.g. alcohol consumption), but these behaviours are in turn
heavily influenced and shaped by the social, cultural and economic disruption which occurred
as the political and economic policies of the UK abruptly changed from the later 1970s
onwards.
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Any understanding of the Scottish mortality patterning requires, as well as a clear focus on
behaviours, an understanding of the most ‘upstream’ determinants of health, including
economic, social and political history. Any analysis which only refers to tobacco use or alcohol,
or even to early years — massively significant as these factors undoubtedly are — will inevitably
fail to identify the overall causality of this profoundly troubling phenomenon, and will be liable
to generate at best partial policy interventions, which are in turn most liable to prove
disappointing in their outcomes.27
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Table 2 – Search strategy for electronic database literature search
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Search

Search term

Number of studies identified

1

Glasgow effect (keyword)

7

2

Scottish effect (keyword)

12

3

Glasgow effect (title)

5

4

Scottish effect (title)

7

5

1 or 2 or 3 or 4

19

6

Remove duplicates from 5

13

7

Mortality (keyword)

727,034

8

Glasgow (keyword)

22,808

9

Scotland (keyword)

28,081

10

Mortality (title)

97,479

11

Glasgow (title)

2,171

12

Scotland (title)

5,990

13

8 or 9 or 11 or 12

49,090

14

7 or 10

727,034

15

13 and 14

7,373

16

Deprivation (keyword)

83,166

17

Deprivation (title)

18,277

18

Carstairs (keyword)

267

19

Carstairs (title)

15

20

Poverty (keyword)

39,875

21

Poverty (title)

3,359

22

Class (keyword)

441,983

23

Class (title)

68,657

24

Inequal* (keyword)

18,693

25

Inequal* (title)

5,609

26

16 or 17 or 18 or 19 or 20 or 21
or 22 or 23 or 24 or 25

572,719

27

26 and 15

447

28

Remove duplicates from 27

296

29

6 and 28

309

Final search result

309
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