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Mortality in Glasgow and Edinburgh: a paradigm
of inequality in health

Graham C M Watt, Russell Ecob

Abstract
Study objective-The aim was to describe,

predict, and interpret mortality in Glasgow
and Edinburgh.
Design-The study was an analysis of all

cause and cause specific mortality data for
quinquennia based on census years between
1931 and 1981, linking age and sex specific
mortality rates by year of birth, for people
dying between the ages of 25 and 74 years.
Setting-Glasgow and Edinburgh, Scot-

land.
Main results-Age and sex specific

mortality rates declined steadily in
Edinburgh and Glasgow during the period
1931-1981, with rates always being lower in
Edinburgh than in Glasgow. Since 1961 log
mortality rates have tended to rise linearly
with age in both cities. In 1979-83, the pop-
ulation ofGlasgow reached a given all cause
mortality rate 3 9 years earlier in men and
3-6 years earlier in women than did the
population ofEdinburgh. These differences
have increased, and are predicted to
increase further, especially in men.
Conclusions-The current 40% cross sec-

tional difference in mortality rates between
the cities is largely determined by levels of
mortality in early adulthood which provide
a baseline for the subsequent rise in log
mortality. Disease specific epidemiology
provides a limited view of inequalities in
health, and a partial basis for health pro-
motion. Campaigns to alter disease risk
profiles in adults should be complemented
by measures operating earlier in life to
reduce susceptibility to risk. Maternal and
child health require greater priority in
public health policy, particularly in areas of
socioeconomic disadvantage.
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The setting of national health targets implies an

understanding of the factors which cause disease
and the measures required for prevention. Current
policies emphasise individual behaviour as the
cause ofpremature deaths and the target for health
promotion campaigns, and assume that by
following such policies, mortality rates can be
reduced substantially within a decade. Both
Scottish and English targets aim to reduce cor-

onary heart disease mortality rates under 65 years
ofage by 30% by the year 2000.1 2To achieve such
targets in people aged 55-64 years will require
major changes in behaviour and in risk status in
people currently aged 45-54. As no controlled
intervention study has shown such effects, it is

likely that success or failure in achieving the
targets will be determined to a large extent by
underlying trends in mortality rates.3

In order to assess the prospect of achieving
national targets, we have compared trends in all
cause and cause specific mortality rates in
Glasgow and Edinburgh, two cities with a com-
bined population of 1-2 million people, and situ-
ated about 40 miles apart in the central belt of
Scotland. In 1979-83, death rates from all causes
in people aged 25-64 years were 400' higher in
Glasgow than in Edinburgh.4

Methods
Numerators consisted of all deaths in 10 year age
groups for men and women aged 25-74 years in
the cities of Glasgow and Edinburgh, occurring in
five year periods centred on each census year
between 1931 and 1981.4
Denominators for these groups were based on

census reports from 1931 to 1981.5 A mid-census
estimate based on the average of figures for 1931
and 1951 provided denominators for 1941, when a
census did not take place.
For further analyses, deaths were divided into

four broad subgroups comprising deaths in
people aged 25-64 years from stroke (ICD 430-8),
all heart disease (ICD 390-429), all malignant
cancers (ICD 140-208), and other causes, using
appropriate diagnostic categories for periods
prior to the ninth revision of the International
classification of diseases.

Mortality rates were expressed as logarithms to
the base 10. Log-linear age-cohort models,6 7 with
a Poisson error structure,8 9were fitted to the data
using the GLIM statistical modelling package.'0
A feature of statistical models including data for

the period 1931-1981 was an interaction between
age and cohort (ie, the increase in mortality with
age varied by cohort), which was explained by the
higher mortality rates at younger ages in earlier
cohorts. Accordingly, models were fitted to death
rates for quinquennia based on 1961, 1971, and
1981. The rates were based on 106 920 deaths in
Glasgow and 46020 deaths in Edinburgh.

Seperate models were fitted for men and
women. For women the model included inter-
actions between city and cohort only, age being
modelled as a variable; for men the model
included interactions between city and cohort and
between city and age, age being modelled as a
factor. For both sexes, an adequate fit to the data
was obtained without including an interaction
between age and cohort (for men, 2= 10-70,
p < 0-05; for women, X15 = 10-37, p < 0-05).
When there are no interactions between age and

cohort, standardised mortality rates may be cal-
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culated for cohorts within cities.11 The model may
also be used to estimate the sex and city specific
increases in age, for any cohort, during which
mortality rates double (the doubling times) and to
predict mortality rates in 1989-93 in Edinburgh
and Glasgow.
Data from the two cities were also modelled

simultaneously and the differences in mortality
rates between the cities expressed in terms of the
difference between the ages at which the two
populations experience the same mortality rates.
This was achieved by expressing the differences
between estimated age and sex specific log
mortality rates in Glasgow and Edinburgh as a
proportion of the total range of estimated log
mortality rates within the 40 year age span of the
relevant Edinburgh cohort.
A sensitivity analysis was carried out in order to

assess the effect of migration and boundary
change. For this purpose, the estimated net out-
migrants were reintroduced, with an assumed all
cause mortality rate which was 20% less than that
of people who had stayed in each city. This was
considered a conservative estimate and was set to
be lower than the mortality rates of regional
migrants in the OPCS longitudinal study.'2

Estimates of net migration were obtained by
calculating the number of expected deaths in an
age-sex group during a 10 year period, and
subtracting this from the observed change in the
size of the group between census years. For
example, the expected number of deaths over 10
years in men aged 45-54 years in 1951 was

estimated by applying an average mortality rate
based on mortality rates for men aged 45-54 in
1951 and 55-64 in 1961.
The only boundary change of significance

between 1931 and 1981 occurred in 1974 when the
populations ofEdinburgh and Glasgow increased
by 500 and 90/ respectively as a result of local
government reorganisation. Our method of esti-
mating net migration underestimates the total
amount of out-migration during 1971-1981,
because of the substitution of out-migrants by
new population due to boudary change. The
estimates of out-migration (table VI) and the
sensitivity analysis include these "hidden"
migrants. It is impossible to assess precisely the
effect on mortality rates of the new populations
included in 1974 because of small numbers,
random variation, background trends, and
uncertainty concerning denominators. We
assumed a "worst case" for the sensitivity
analysis, therefore, and in excluding the new
populations from our re-estimation of mortality
rates for 1979-83 and 1989-93, we assumed that
their relative mortality rates compared to rates
observed in Glasgow and Edinburgh in 1969-73
were 1000 higher and 10% lower respectively.

Results
DESCRIPTIVE DATA

Cross sectional comparisons of all cause mortality
show that mortality rates for men declined
throughout the period 1931-1981, with rates in
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Figure 1 Trends in all
cause mortality rates in
men and women in
Glasgow and Edinburgh
between 5 year periods,
centred on census years.
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Figure 2 Trends in all
cause mortality rates in
Glasgow and Edinburgh
linking age and sex
specific rates by year of
birth.
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Glasgow always being higher than rates in
Edinburgh (fig 1). The same pattern applies to
women, mortality rates for women being con-
sistently lower than for men. In almost every age
and sex category, there is a lag of 20-30 years
between the most recent mortality rates in
Glasgow and the period when similar rates were
observed in Edinburgh.

Linkage of mortality rates by year of birth, to
create synthetic cohorts, shows that as middle age
approaches there is an almost linear tendency for
all cause log mortality rates to increase with age
(fig 2). The tendency appears at an earlier age in
later cohorts because of the declining effect of
premature death from infectious diseases. This
can be seen when the data are displayed separately
for deaths from specific causes (fig 3). Deaths
from stroke, all heart disease, and all malignant
cancers each show linear trends within cohort by
age. Deaths from other causes, including
infectious diseases, show higher rates in earlier
cohorts at younger ages.

Table I Mortality rates for Glasgow expressed as a percentage of Edinburgh rates,
by age and sex, 25-64 years, 1979-83.
Age All Cancer Stroke Heart Other
group (years) cause (ICD 140-208) (ICD 430-438) (ICD 390-429) disease

NS
Males
NSS25-34 140-4 1177NS 165.4N 114.5N 136-8

35-44 154-6 143-4* 277 6LS 143-3t 153-8
45-54 160-0 140-9 137-3 165-0 157-4
55-64 1378 1311 136-4t 134-3 135-8

25-64 144-5 133-6 143-0 142-0 142-1

136 126_ONS
Females

.*12 N25-34 136-7* NS Feml396. 132.1NS 140-8t
35-44 157-3 162-9 178.4 190-0* 161-7
45-54 142-0 120-4* 147-8* 157-5 138-5
55-64 129-8 109_1NS 149-0 138-7 127-2

25-64 135-0 115-9 155-1 143-7 132-5
All comparisons between Glasgow and Edinburgh rates are statistically significant (p<0-001),
unless annotated otherwise
*p<0.05; tp<0-01

ANALYTICAL DATA
In the five year period centred on 1981, the
standardised mortality ratio for age groups 25-64
years for Glasgow relative to Edinburgh was 145
for men and 135 for women (table I). Standard-
ised mortality ratios for specific causes were
similar for men with the exception of the lower
value for all malignant cancers (134), while for
women there was some variation in the ratios,
which were lowest for all malignant cancers (1 16)
and highest for stroke (155). In the malignant
cancer category, mortality ratios were particularly
high for lung cancer (158 for men, 141 for
women), but rates were also higher in Glasgow for
malignant cancers other than lung cancer (1 16 for

Table II Standardised mortality ratios in age range 25-74 years relative to cohort
born 10 years previously.

Men WomenNo of age
Year of groups for Glasgow Edinburgh Glasgow Edinburgh
birth comparison (%) (%O ) (%) (%)
1897-1906 1 97-6 97'3 84-8 86-1

(92-1-103-3) (88-7-106-8) (79-2-90-7) 78 3-94-7)
1907-1916 2 90 7 89-6 97 3 96-7

(86 2-95-5) (82-6-97 3) (91-5-103-5) (88-5-105-9)
1917-1926 3 97-2 89-5 103-6 97.7

(947-99-9) (85-8-93-4) (100-3-107-0) (93-2-102 5)
1927-1936 3 104-9 92-2 99-6 86-5

(100-6-109 4) (86-0-98-9) (94-8-104-5) (80-1-93-4)
1937-1946 2 96-6 92-7 98-8 82-0

(879-106-1) (78-9-108-9) (89-0-109-7) (69-8- 964)
1947-1956 1 96-2 82-6 92-6 87-2

(81*1-114-0) (68 3-94-8) (81*5-116-8) (74-7-103-0)

950° confidence intervals in brackets

men, 109 for women). The largest differences in
age specific all cause mortality rates occurred in
the age groups 35-44 and 45-54 years.
Comparing fitted standardised all cause

mortality rates for 12 age-sex cohorts at successive
quinquennia, using data from 1961 to 1981, a
decline in mortality rate is shown in each cohort
compared to the previous one, with the exception
of Glasgow men born around 1931 and Glasgow
women born around 1921 (table II). The
decreases in mortality rates are larger in
Edinburgh than in Glasgow for all male cohorts
and for five out of the six female cohorts.
For women the log mortality rate doubles for

each cohort in each city in 8 2 years; for men the
doubling time is 7 5 years in cohorts in Glasgow
and 8 0 years in cohorts in Edinburgh.
Compared to age and sex specific rates observed

in 1979-83, the models predict that in 1989-93,
with other factors being unchanged, mortality
rates in men and in older women will tend to
remain at a similar level in Glasgow, while a
reduction may be expected in both sexes in
Edinburgh (table III).

In 1959-1963, Glasgow men and women had
mortality rates which were equivalent to rates
experienced by men and women in Edinburgh
who were 2-4 years and 2-8 years older
repectively. In 1979-83, these differences had
increased to 3 9 years and 3 6 years. The model
predicts that by 1989-93 the differences will
increase to 5 1 years for men (an increase of 31 %)
and to 3 9 years for women (an increase of 8%).
The differences in estimated mortality rates

between the cities vary by sex and age (table IV).
For every age group in the range 35-64 years and
in all periods under consideration the differences
between Glasgow and Edinburgh on the
Edinburgh age equivalent scale are larger in men.
In the age group 65-74 years, they are larger in
women. In both sexes the differences are gen-
erally larger in younger age groups. These results
reflect the differences between cities by age and
cohort for men and by cohort only for women, the
terms in the city-cohort interaction showing a
systematic tendency to increase as cohorts become
more recent.
Comparison of predicted age specific all cause

mortality rates for Glasgow and Edinburgh in
1989-93 (table V) also shows larger differences
between the cities in younger age groups, suggest-
ing that the average differences in mortality rates
between cities will increase in the next few
decades.
With the exception of a slight increase in

population size in Edinburgh after the second
world war, there was a steady loss of population
from both cities throughout the period 1931-1981
(table VI). Out-migration was most marked for
the youngest age groups for the periods 1961-
1971 and 1971-1981, and was higher in Glasgow
than in Edinburgh.
As net out-migration was generally higher in

Glasgow, and migrants are assumed to be more
healthy than the non-mobile population, we
expected that the predicted differences between
Glasgow and Edinburgh would reduced after
reintroducing migrants. In the sensitivity
analysis, which attempted to take account of both
out-migration and boundary changes in 1974, the
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Table III Predicted numbers of deaths and estimated age specific all cause mortality
rates (per 10 000) for Glasgow and Edinburgh in 1989-93.

Estimated Predicted'
1979-83 1989-93
mortality mortality Predictedb Ratio of

Age group rates per rates (95% CI) No of deaths mortality rates
(years) 10000 per 10000 in 1989-93 1989-93/79-83
Glasgow men:
35-44 39 37 (33-43) 158 096
45-54 115 111 (96-128) 370 0-96
55-64 280 293(257-335) 994 1-05
65-74 619 602(526-688) 1598 097

Glasgow women:
35-44 23 18 (16-21) 76 078
45-54 61 54 (45-64) 155 089
55-64 149 142(121-168) 571 0-96
65-74 336 348(297-409) 1309 1-04

Edinburgh men
35-44 25 21 (17-25) 64 0 83
45-54 75 69 (56-86) 154 0 93
55-64 203 187(152-230) 391 0-92
65-74 522 467(380-575) 784 0 90

Edinburgh women
35-44 15 13 (11-16) 40 0-87
45-54 43 35 (28-45) 86 082
55-64 116 100 (80-126) 242 0 87
65-74 277 271 (217-339) 612 0 98

CI = confidence interval
'Predicted rates are based on age-cohort models fitted to both cities simultaneouslybPredicted numbers of deaths estimated on basis of Registrar General's 1989 population estimates

predicted differences for 1989-93, averaged over
the 35-74 year age group, were indeed lower by
71i% for both men and women. Estimates of
differences between Glasgow and Edinburgh
showed reductions in most age-period-sex
combinations. The estimates of the increases in
the differences over time (between 1959-63 and
1989-93) were also reduced (by 1433% for men
and 16-4% for women). However, the overall
pattern described above was unaltered (table IV).

Discussion
That age specific patterns of mortality in
adulthood more or less follow an exponential
function of age has been known since the early
19th century. 13 Studies of the phenomenon have
compared mortality rates between countries,1417
and between cohorts within countries. 15-17 A
previous Scottish study compared mortality rates
in town and country areas.'8 As far as we know,

Table IV Increased mortality in Glasgow expressed as the differences in years
between the chronological ages at which the populations of Glasgow and Edinburgh
experience the same mortality rates, with and without adjustment for migration and
boundary change.

Predicted
change

Age group Predicted for from 1959-63
(years) 1959-63 1969-73 1979-83 for 1989-93 to 1989-93

Men
25-34 1-68 (1-72) 2-15 (2-05) 3-91 (3-77) * *
35-44 3-20 (3-03) 4-69 (4-27) 5-16 (4-60) 6-92 (6-31) + 3-72 (3-28)
45-54 2-52 (2-42) 3-47 (3-29) 4-96 (4-53) 5-43 (4-86) +2-91 (2-44)
55-64 2-61 (2-68) 2-75 (2-63) 3-70 (3-50) 5-19 (4-74) +2-58 (2-06)
65-74 1-80 (2-07) 1-84 (2-22) 1-97 (2-17) 2-92 (3-04) +1-12 (0-97)

25-74 2-36 (2-39) 2-98 (2-89) 3-94 (3-71) 5-11 (4-73) + 2-75 (2-34)
Women

25-34 4-14 (3-79) 5-04 (4-71) 3-68 (3-49) * *
35-44 2-95 (2-72) 4-14 (3-79) 5-04 (4-70) 3-68 (3-49) +0-66 (0-77)
45-54 2-26 (2-45) 2-95 (2-72) 4-14 (3-79) 5-04 (4-70) + 2-78 (2-25)
55-64 2-20 (2-19) 2-26 (2-45) 2-95 (2-72) 4-14 (3-79) + 1-94 (1-80)
65-74 2-39 (2-43) 2-20 (2-19) 2-26 (2-45) 2-95 (2-72) +0-56 (0-29)

25-74 2 79 (2-72) 3 32 (3 17) 3-61 (3-43) 3 95 (3 67) + 1-16 (0 95)
*Cannot be predicted from statistical model.
Figures in brackets include migrants with mortality rates assumed as 80% of rates of resident
population; after 1974, they exclude new population added as a result of boundary change (see
text).
Differences in the 25-74 year age group are unweighted averages of differences in age specific
groups.

ours is the first study to apply this approach to the
interpretation of present day inequality in
health. 19

In the cross sectional analysis (fig 1), mortality
rates have declined in Glasgow and Edinburgh,
but a large difference between the cities has
persisted and is now increasing, especially in men
(table V). In the "cohort" analysis of all cause
mortality rates (figs 2 and 3), the rates at which log
mortality rates have increased with age (indicated
by the doubling times) show a regular pattern in
each city for all male and female cohorts. The
doubling times are similar for women in both
cities, shorter for men than for women, and
shorter for men in Glasgow than for men in
Edinburgh. Cross sectional differences in
mortality rates in middle age are largely explained
by levels of mortality in early adulthood which
provide a baseline for the subsequent rises in log
mortality with age. Differences in cause specific
mortality rates are seen to be part of a general
pattern of earlier death from all causes in
Glasgow, which is apparent from at least early
adulthood. The pattern is robust and is not
affected in a major way by denominator bias due
to migration or boundary change.
The general pattern of improving health is

similar to that observed in other populations, such
as the United States, where the decline in cor-

Table V Ratio of age group specific all cause
mortality rates for Glasgow compared to Edinburgh,
estimated in 1979-83, and predictedfor 1989-93a

Men WomenAge group
(years) 1979-83 1989-93 1979-83 1989-93
25-34 1 40 * 137 *
35-44 1 56 1 82 1-53 1 37
45-54 1 54 1 60 1.42 1.53
55-64 1 38 1 57 1-29 1.42
65-74 1-17 1 29 1 21 1 28

'Derived from parameters in the log-linear model
*Cannot be predicted from statistical model

onary mortality rates from the mid 1 960s was part
of a decline in all cause mortality rates,20
irrespective of age, gender, and race,2' and was
predicted 10 years earlier.'5 The origin in early
life of poor health in middle age was also noted in
1936 by Kermack and colleagues, who observed
that each generation carries the same relative
mortality from the age of five years through adult
live and even into old age.'6 These observations
have obvious although perhaps not widely recog-
nised implications for the interpretation of mor-
tality trends.
Although our study is concerned primarily with

the trend of increasing mortality rates from young
adulthood, differences in mortality between Glas-
gow and Edinburgh have been evident from birth
for each cohort in the study (table VII). There is a
growing number of studies reporting similar
findings 24 and a controversy concerning their
aetiological significance.25 Although our data do
not permit detailed discussion of this issue, they
suggest that the links between health in early life
and middle age operate on a larger scale than has
been suggested by studies ofspecific diseases .2629

PREDICTION OF MORTALITY RATES
Our predicted mortality rates for 1989-93 lack
precision but suggest that while mortality rates in
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Table VI Estimated percentage net out-migration from Glasgow and Edinburgh, in
10 year age groups between census years during the period 1921-81.

Age at beginning of period (years)

Population

Glasgow men

Glasgow women

Edinburgh men

Edinburgh women

Period
1921-31
1931-51
1951-61
1961-71
197141

1921-31
1931-51
1951-61
1961-71
197141

1921-31
1931-51
1951-61
1961-71
1971481

1921-31
1931-51
1951-61
1961-71
197141

25-34
(%)

6-7
3-2

13-8
28-4
29-0

7-1
8-4
14-0
25-0
26-2

5-6
-6-2
6-7
14-0
12-0

7-9
-1-6
66
10-2
102

35-44
(0)

2-1
1-7
6-9

14-5
12-5

3-6
5-6
7-6
14-0
133

1-7
-7-5

1-6
38
26

3-8
-5-9

1-3
32
3-9

45-54
(0)

5*1
3 8
3 1
9-6
108

4-6
4-2
63
11-4

13-1

6-1
-4-8
-0-1

2-1
4-1

5-5
-8-9
0-6
2-6
69

55-64

(0)

4-2
*

5-4
9-6
11-9

-2-9

5-1
10-0
128

13-1

06
2-7
8-3

4-6

0-8
1-8
8-3

*Cannot be estimated

Edinburgh may fall, rates in men and in older
women in Glasgow are likely to remain constant.
The prediction is consistent with the observation
that health improves more quickly in populations
which are already healthy.30 31

It is probable that mortality during 1989-1993
will be determined not only by underlying histori-
cal trends, but also by shorter term changes in
mortality rates for specific diseases. For

Table VII Comparative data for Glasgow and Edinburgh
Glasgow Glasgow Edinburgh

Risk factor North South
levels qt 40-59
years3 M F M F M F

Regular smokers % 52 51 51 45 35 33
Systolic blood pressure mm Hg 137 134 136 132 133 129
Cholesterol mmol/litre 6-3 6-5 6-3 6-3 6-4 6-7
Fibrinogeng/litre 234 2-42 2-20 2-28 2-38 2-45
BMI kg/m 25-7 26-2 25-3 26 1 25-5 24-9
Vigorous exercise at home % 15 15 12 18 13 8
Alcohol units/week 17 2 14 2 14 4
Not eating green vegetables % 20 12 20 11 6 5
Not eating fruit % 30 16 27 16 20 7

Glasgow Edinburgh
1981 Census data40 41:
% Social class I and II 17-6 36-0
% Social class IV and V 31-7 19 3
% Owner occupiers 24-9 57-2
% With no car 70-6 53-6
% Male unemployment 21-6 9 7
% Overcrowding (> 1-0 persons per room) 19 9 10-6

Infant mortality rat2-4eaths
per 1000 live births2':
1869-73 171 151
1889-93 149 140
1909-13 129 108
1929-33 104 74
1949-53 43 28
1969-73 24 19
197983 12 13

Heights of schoolchildren22 23:
age 13 years, height in inches) Boys Girls Boys Girls
1946-47 58-2 59 0 58-7 59 5
1956-57 59 5 59-9 60-0 60 3
1966-67 60-0 60-1 60-9 61-0

Overcrowding
(persons per 100 rooms51):
1871 210 134
1891 189 123
1911 185 120
1931 154 i11
1951 127 93

Winter air pollution
(mean smoke conc_trationat city centre cites ):
1962-63 Smoke 399 8 sites 193 7 sites

SO2 235 116
1972-73 Smoke 141 15 sites 79 8 sites

SO2 131 77

example, the general downward trend in mortality
rates in the United States incorporated trends of
increasing mortality rates from accidents,
suicides, homicides, cirrhosis, and lung cancer.21
In Glasgow, the recent increase in mortality rates
in women aged 45-54 years (fig 1) is explained by
increasing mortality rates from lung cancer.
Obviously, environmental and behavioural
factors can be lethal at any age but it appears to be
only when these factors affect large numbers of
people that the underlying pattern of mortality is
disturbed. This is the challenge facing current
policies for health promotion.

EXPLANATION OF THE TRENDS
In addition to providing an empirical basis for
short term predictions,'7 the regularity of the
pattern underlying differences in mortality between
the cities provides a challenge to explain the
phenomenon in terms sufficiently broad and plau-
sible to encompass other comparative data.

Simple explanations based on climate and
geography (eg, water hardness) seem unlikely, since
standardised all cause mortality rates in the
suburbs of Eastwood, and Bearsden and
Milngavie, which are adjacent to Glasgow, are
lower than rates in Edinburgh by 14% and 17%
respectively.4

RISK FACTORS
Comparison of risk factor levels in 1984-1986 in
people aged 40-59 years32 showed that men in
Glasgow had slightly higher mean systolic
pressure levels and alcohol intakes and slightly
lower blood cholesterol and fibrinogen than men
in Edinburgh (table VII). Body mass index and
vigorous exercise in leisure time were similar.
Glasgow women aged 40-59 years took more
exercise in leisure time, had slightly higher mean
systolic blood pressure levels and body mass
indices, but lower blood cholesterol and fib-
rinogen, and lower mean alcohol intake. The
prevalence of regular cigarette smoking was about
50% higher in Glasgow in both men and women.
Glaswegians also consumed less fruit and vege-
tables.
The differences in smoking and diet between

the cities, and the absolute levels of risk factors in
both cities, give support to health promotion
measures to prevent deaths from coronary heart
disease, stroke, and lung cancer.33 However, it is
unlikely that risk factors explain all of the differ-
ences in these diseases 3436New risk factors could
explain more of the differences, but with the
possible exception of diet, it is difficult to see how
risk factors can explain the substantial excess in
Glasgow of deaths from other causes at all ages,
and the deep rooted nature ofobserved inequality
in health.

SOCIOECONOMIC FACTORS
At the start of the 19th century, Edinburgh and
Glasgow had populations of similar size.
Although accurate infant mortality data are not
available for that period, it is known that infant
mortality rates in Glasgow in 1821 were lower
than rates reported 20 years later in Edinburgh.37
Throughout the second half of the century, there
was a flood ofpopulation into the west of Scotland
from Ireland and the Scottish Highlands, which
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provided the labour force for Glasgow's famous
industries of shipbuilding and engineering.
Industrial progress was bought with low wages,
and poor housing for workers and their families.38
By the mid-20th century, heavy industry and
slum housing in the inner city had been replaced
by endemic unemployment and peripheral hous-
ing schemes. In 1973, the document "Born to
fail?" illustrated dramatically the extent of mul-
tiple deprivation in the west of Scotland. Market
forces and public policy had created greater
geographical inequalities in the area than in any
other conurbation in the UK.39
Edinburgh developed differently, becoming a

financial, legal, and administrative centre, with
relatively little involvement in heavy industry.
The different patterns of development are
reflected today in the socioeconomic profiles of
the cities, with substantially greater proportions
of professional people and of owner-occupiers in
Edinburgh, and higher proportions of people in
Glasgow who are unemployed, live in over-
crowded accommodation, and lack a car (table
VII).
When the risk factor data mentioned previously

are standardised by housing tenure, the differ-
ences between Edinburgh and north Glasgow
virtually disappear, with the exception of a small
excess of smoking in Glasgow.42 The main
difference between the two populations lies not in
their risk profiles, but in general indicators of
socioeconomic status. It has been reported that
such indicators explain 73% of the geographical
variation in mortality from coronary heart disease
in Scotland.43
Each city has a similar range of economic

circumstances, but the balance of affluence and
poverty within each city is markedly different. It
seems unlikely that there is anything unique about
poor health in Glasgow or good health in
Edinburgh. What is unusual, however, is the
opportunity to view inequality in health from a
historical perspective. Contrasts of this mag-
nitude are usually confined to small areas, for
which longitudinal data are not available.
Reviewing variation in mortality in England

and Wales, West concluded that the explanation
of regional differences was more consistent with
an increased tendency to premature death from all
causes than with differences in mortality from
specific diseases.446 Our data show that a pattern
of earlier death from all causes also contributes to
differences in disease specific mortality rates
between Glasgow and Edinburgh.

SUSCEPTIBILITY TO DISEASE RISKS

Ifpopulations vary in their tendency to premature
death from all causes, it seem likely that differ-
ences in mortality between populations are due
not only to differences in risk, but also to differ-
ences in susceptibility to risk.15 30 46 This con-
clusion could help to explain the observation that
for a given cigarette consumption the incidence of
lung cancer in the west of Scotland is twice as high
as in the United States.47 The coronary mortality
rate for a given cholesterol level is also more than
half as high again in the west of Scotland as in the
Whitehall study of civil servants (Hole DJ, Lever
AF, personal communication).

Data are not available to answer the question of
whether differences in health between the people
of Glasgow and Edinburgh can be explained on
the basis of genetic susceptibility to disease risks.
The influx of Irish and Highland stock to the
Glasgow population can still be seen by com-
paring the proportions of column inches in the
Glasgow and Edinburgh (Lothian) telephone
directories which are taken up by surnames
beginning "Mc" or "Mac"-130% in Glasgow,
8% in Lothian. However, it is not clear how
genetic factors could predispose to an excess of so
many diseases. Historically, infant mortality rates
have been substantially lower in Ireland and in the
Highlands than in Glasgow.37
An alternative explanation is that socioecono-

mic factors, in addition to their association with
risk factor levels,4850 may determine suscepti-
bility to risk. The biological basis of susceptibility
is not known, but the combination of a poor start
in life, inadequate nutrition, short stature, over-
crowding, air pollution, and cigarette smoking
(table VII) provides a plausible explanation, pos-
sibly mediated through respiratory impairment,
53 55 for the vulnerability to poor health of recent
generations of Glaswegians.

CONCLUSIONS
Cross sectional comparisons of disease specific
mortality rates in Glasgow and Edinburgh show
substantial inequality. Associated differences in
smoking and in the consumption of fruit and
vegetables give support to policies for health pro-
motion which emphasise individual behavioural
change. However, this is a partial view of the
inequality in health. The cross sectional differ-
ences between the cities are part of a pattern of
earlier death from all causes in Glasgow which has
been apparent in successive generations from at
least early adulthood. Mortality rates have
improved in both cities, but are improving more
quickly in Edinburgh. In consequence, national
health targets will be more difficult to achieve in
Glasgow, than in Edinburgh.
Although unidentified local factors may explain

part of the contrast in health between Glasgow
and Edinburgh, it is unlikely that the underlying
historical pattern is unique to the central belt of
Scotland. Rather, the pattern may be typical of
inequalities in health in many settings, including
those observed within Edinburgh and Glasgow.
The practical implication is that campaigns to

influence public behaviour in adult life should be
complemented by longer term strategies, tar-
getted at the young, to reduce their susceptibility
to risk. Major components of the complementary
strategy should be measures to combat child
poverty and poor housing.56
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