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An appreciable reduction of spontaneous bleeding episodes
was recorded during the administration of E.A.C.A.
No rise in antihaemophilic globulin (factor VIII) was

demonstrated in any of the patients during E.A.C.A. therapy,
nor were any significant changes observed in plasminogen and
fibrinogen levels, or plasma al, a., /3, or y globulins.
No abnormalities of marrow or liver function were detected

during E.A.C.A. administration.
It is considered that the results warrant further large-scale

study of E.A.C.A. at the clinical level in haemophilia, and the
view is expressed that the drug or another fibrinolytic inhibitor
-for example, the more potent aminoacid, aminomethyl
cyclohexane carboxylic acid-may be of prophylactic value in
the clinical management of high-grade haemophilia.

E.A.C.A. and placebo syrups were kindly provided by Dr. Hans
Dahlstrom, of Kabi Pharmaceuticals. We are grateful to Dr. J. H.
Wright for electrocardiography; to Dr. J. C. Eaton for liver-
function tests; and to Miss B. C. Bayley for technical help. The
Medical Research Council provided financial support.
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A Comparison of the Mortality from Bronchitis in Scotland and
in England and Wales

EILEEN C. CROFTON,* B.M., B.CH.

Brit. ned. J., 1965, 1, 1635-1639

Chronic bronchitis is an ill-defined disease which may not
always have been accurately diagnosed as a cause of death.
It is liable to be associated with other diseases of a chronic
degenerative type, and the final diagnosis of cause of death
may be a matter of individual choice and regional variation.
The purpose of this inquiry was to ascertain to what extent
there is a genuine difference in the mortality from chronic
bronchitis in Scotland and in England and Wales, and to
find, if any such difference exists, whether reasons could be
given in explanation.
The death rates from bronchitis in Scotland and in England

and Wales over the years 1940 to 1960 inclusive were
standardized for age against a standard population, that of the
combined population of Scotland and England and Wales
obtained in the 1951 census. This procedure eliminates any
bias due to a difference in age structure of the two populations.
The results for males and females separately are shown In
Fig. 1, A and B. According to these figures there is a marked
preponderance of mortality in England and Wales compared
with Scotland, which amounts to an average excess of 28.5%
in the males and 23.6% in the females. In England and
Wales, after the high values in 1940 and 1941, the death rate
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in males has been fairly steady apart from the sharp increase
in 1951 associated with the influenza epidemic in the first two
months of the year. Scotland, on the other hand, at its lower
level, has shown a tendency for the rate to rise in the last six
or seven years, the rate now approximating to that for England
and Wales. The females show a steady decline in mortality
over the 21-year period in both countries, but the decline has
slowed down in Scotland in recent years.

Death Rates Related to Degree of Urbanization

The lower rates in Scotland might be due to the larger
proportion of the population living under rural or semi-rural
conditions. In fact the difference in urbanization between the
two countries is not as great as might be expected, owing to the
concentration of population in Scotland in the Forth-Clyde
industrial belt. In Scotland in 1959, 45.8% of the population
lived in small burghs (towns) or landward (rural) areas. In
the same year in England and Wales the proportion was 40.6%.
A priori it seems unlikely that a difference of 5.2% could
entirely account for the large difference in the bronchitis
mortality rates, but this possibility has been examined.
The mortality rates in the different parts of the two coun-

tries were compared, following the Registrar-Generals'
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classification into cities of over 100,000 inhabitants, large towns
or burghs of 50,000 to 100,000 inhabitants, small towns or

burghs of under 50,000 inhabitants, and rural or landward
areas. The rates were standardized, using the 1951 census

figures for the age distribution of the population of these areas.

(The figures from the 1961 census were not yet available.)
The average of the standardized death rates between 1950

and 1953 are compared (Fig. 2, A and B). Fig. 2, A and B,
also includes a comparison of Clydeside and Merseyside. Clyde-
side is the only conurbation in Scotland, and it is compared
with Merseyside, the English conurbation most resembling it
in climate. In each country there is a steady increase in
bronchitis mortality corresponding to an increasing degree of
urbanization, but in each case the rates for England and Wales
are higher than for the corresponding areas in Scotland. In
other words, though the degree of urbanization definitely
affects the bronchitis mortality, it does not entirely account for
the difference between the two countries. Further studies on

atmospheric pollution may make it possible to determine the
proportion of the population in each country exposed to the
higher degrees of atmospheric pollution. In fact many areas

classified as " rural " or " landward " might be sparsely popu-

lated areas situated to the windward of large, smoky, built-up
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areas, though our present classification is too crude to reveal
this.

Difference in Diagnostic Habit

Another possibility is that the excess in England and Wales
might not in fact be a genuine one, and might be due to a
difference in the method of certifying the cause of death. The
death certificate takes a different form in the two countries,
and this could lead to a difference in the attribution of the
cause of death.

Other Respiratory Diseases

If there is a difference in diagnostic habit in the two countries
this may be indicated by examining other causes of death with
which chronic bronchitis might be confused. Among respira-
tory diseases these would include pneumonia, respiratory
tuberculosis, and carcinoma of the lung. If the standardized
death rates from these four diseases are added together there
still remains an excess of mortality in England and Wales, as
is shown in Fig. 3, A and B. The temporary excess in Scotland
among the females in the immediate post-war period is attribu-
table to the high mortality at that time in young females frors
respiratory tuberculosis. It does not therefore appear that the
excess of bronchitis mortality in England and Wales is due
to under-diagnosis of other forms of respiratory disease.
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FIG. 1.-Bronchitis and influenza mortality: A in males,
and B in females.
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FIG. 2.-Average of standardized death rates from bron-
chitis from 1950-3 in urban and rural areas: A in males,

and B in females.

1940 1945 1950 1955 1960
FIG. 3.-Excess mortality from the main respiratory dis-
eases in England and Wales: A in males, and B in females.
Each column represents the excess in England and Wales
over Scotland of the combined standardized death rates for
bronchitis, pneumonia, pulmonary tuberculosis, and

respiratory neoplasm.

Myocardial Degeneration
The diagnosis with which bronchitis is probably more likely

to be confused is in fact not another respiratory disease but
myocardial degeneration (93 c and d in the Fifth Revision of
the International Statistical Classification of Diseases in use in
1940 to 1949; 422 in the Sixth and Seventh Revisions in use
between 1950 and 1960). If the standardized death rate from
this disease is added to that for bronchitis the totals in both
countries are roughly equal over the 21-year period (Fig. 4, A
and B). In other words, the deficit in bronchitis in Scotland
is balanced by the excess of deaths from myocardial degenera-
tion. Indeed, in females over the whole period, and in males
over the last seven years, the deficit in Scotland is more than
balanced. Possibly bronchitis in Scotland was being under-
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diagnosed, and deaths attributed instead to myocardial
degneration.
The simple comparison of standardized death rates could be

misleading owing to the very high death rates in old people
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FIG. 5.-Age specific death rates for bronchitis and myo-
cardial degeneration: A in males aged 45-54, and B in

females.

which can mask trends in younger age groups. A further
analysis by 10-year age-specific death rates was accordingly
made to elucidate this problem. The results are shown in
Fig. 5, A and B, to Fig. 8, A and B, for the separate age groups
45 to 54, 55 to 64, 65 to 74, and over 75 for males and females
separately.' The Table summarizes the data in Fig. 5, A and B,

The increased rate of fall in all age groups in 1950 is due to the intro-
duction of the Sixth Revision of the International Statistical Classifi-
cation of Diseases, a change which affected England and Wales more
than Scotland.

to Fig. 8, A and B, and shows the average death rate from bron-
chitis and myocardial degeneration in the years 1940 to 1942,
the beginning of the period under consideration; in 1953 to
1955, when the apparent rise in male bronchitis in Scotland
began; and in 1958 to 1960, the most recent years for which
figures are available.

These findings suggest that similar factors are at work in
Scotland and in England and Wales, resulting in a large decrease
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of deaths attributed to myocardial degeneration at all ages. In
both males and females in England and Wales, and in females
in Scotland, this fall in myocardial degeneration is not offset
by any rise in bronchitis mortality (with the exception of a

rise which amounted to about 5% in males of 65 to 74 in
England and Wales). In Scotland, on the other hand, the
males aged 55 to 64 show a fall in myocardial degeneration
almost exactly balanced by a rise in bronchitis mortality. In
the other male age groups there is a rise in bronchitis mortality,
though to a small degree compared with the fall in myocardial
degeneration. Though it cannot therefore be completely
excluded that some of the recent rise in male bronchitis
mortality in Scotland is due to a redistribution of deaths
formerly attributed to myocardial degeneration, it does not seem

likely that this is the only factor.
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FIG. 8.-Age specific death rates for bronchitis and myo-
cardial degeneration: A in males aged over 75, and B in

females.

Average Death Rates from Bronchitis and Myocardial Degeneration
During Three Periods

BRbrIsH
MEDICAL JOURNAL

Further evidence could be obtained by a comparison of the
differences in mortality rates for myocardial degeneration in
urban and rural areas. Bronchitis mortality rates (Fig. 2, A
and B) show a clear gradation, the highest levels being obtained
in the most densely populated areas, and the lowest in the rural
areas. In other words, there is a definite urban-rural gradient.
Fig. 9 shows the average age-specific mortality rate for
chronic degenerative disease of the heart between 1951 and
1960,2 in the Registrar-Generals' five classifications of area.

These figures show that only in Scotland among males aged
45 to 64 is there an urban-rural gradient for chronic degenera-
tive disease of the heart. This lends support to the possibility
that this group contains some cryptic bronchitis.
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FIG. 9.-omparison of death rates from chronic degenera-

tive disease of the heart in urban and rural areas in males

and females.

Primary and Secondary Causes of Death

The Report of the Registrar-General for Scotland (1958)

compared the primary and secondary causes of death in the

year 1956. Of 8,665 cases of death from myocardial degenera-

tion, 389 cases have bronchitis listed as a secondary cause of

death. If this number is added to the number of bronchitis

deaths in that year the crude bronchitis death rate becomes

47.9 per 100,000, or an increase of 18.7% over the recorded

bronchitis death rate. Similarly bronchitis is listed as a secon-

dary cause of death in 710 cases of heart disease (International

Statistical Classification of Diseases 410-416, 420, 421, 422,

430-434, 440-443). If these were all ascribed to bronchitis

the bronchitis death rate would rise to 54.2 per 100,000, an

increase of 34.2%0. In all, 1.178 cases dying from any cause

have bronchitis listed as a secondary cause, and if these are

ascribed to bronchitis the death rate becomes 63.3 per 100,000,

an increase of 56.7%.

Though no completely comparable analysis has been done for

England and Wales, there has been an analysis of " compli-

cating " and " contributory " causes of death in a 10% sample

of deaths selected from the first six months of 1951 (Registrar-

' Chronic degenerative disease of the heart includes 421 and 422 in the

International Statistical Classification of Diseases. The figures con-

tributed by 421 (chronic endocarditis not specified as rheumatic) are
relatively small and do not seriously affect the comparison with
422 alone, figures for which are not available by areas. The calcula-
tion of mortality rates was based on figures obtained in the 1951
census, but the results do not differ significantly from rates calculated
by applying the 1951 sex and age distribution to the totals of the
1961 census.
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General, 1951). It has been assumed that " complicating " and
" contributory " correspond to the term " secondary " used in
the reports of the Registrar-General for Scotland. The results
are shown in Fig. 10. There is little difference in the per-
centage increase in the two countries when the primary cause
of death is myocardial degeneration or heart disease, but the
addition of all cases dying of any cause in which bronchitis
is listed as a complicating or contributory cause of death results
in a much larger percentage increase in the bronchitis death
rate in England and Wales than it does in Scotland-78.8%
compared with 56.7%. Unfortunately for the sample selected
the six months January to June normally include a higher
proportion of bronchitis deaths than the six months July to
December, and in this particular year there was a large-scale
influenza epidemic which may further have distorted the
figures. A second analysis of a 10% sample was carried out
by the World Health Organization Centre for Classification of
Diseases (unpublished data) in July to December 1958, a season
when bronchitis death rates tend to be lower, and a year in
which the bronchitis death rate was not abnormal. Here the
percentage increase in the crude bronchitis death rate when
augmented by all cases in which bronchitis was mentioned as
a complicating or contributory cause was 69.7%, a figure con-
siderably in excess of the Scottish figure for 1956 based on
all deaths for the whole year. These figures suggest that there
is a genuine difference in overall bronchitis mortality in the
two countries, which cannot be explained 'by differences in
diagnostic habit.
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FIG. 10.-Proportional increase in bronchitis death rate in
Scotland and England and Wales produced by including

bronchitis certified as secondary cause of death.

Effects of Smoking
The lower rate of bronchitis mortality in Scotland com-

pared to England and Wales may be partly due to a delayed
effect of cigarette smoking, if the smoking habit had spread
more slowly in Scotland than in England and Wales and was
only recently showing its full effect. If this is so it would
account for the rising rate in bronchitis mortality in Scotland
in men of 45 to 64. This question has been more fully discussed

elsewhere (Crofton and Crofton, 1963), where a comparison of
the changes in the male-female ratios, of the death rates at
different ages in persons born at different times supports the
suggestion of a later smoking effect in Scotland than in
England and Wales.

Summary
A comparison of the bronchitis mortality rates in Scotland

and in England and Wales for the years 1940 to 1960 shows
that there is a considerable excess in England and Wales, but
that there has been a recent rise in males in Scotland, parti-
cularly in the younger age groups. The excess in England and
Wales is seen in every type of urban and rural area, and is not
due to a lower proportion of the total population living under
rural conditions.

There does not appear to be any significant difference in the
diagnosis of other forms of respiratory disease in the two
countries, but a comparison of mortality rates from myocardial
degeneration suggests that some of the recent rise in Scottish
males could be due to a re-allocation of deaths formerly certi-
fied as myocardial degeneration, though reasons have been
given which indicate that this is not the only factor.
An analysis based on the Report of the Registrar-General for

Scotland in 1956 listing secondary causes of death shows that,
even if every death where bronchitis is listed as a secondary
cause were attributed to bronchitis, the enhanced death rate
from bronchitis is still below the level reached in England and
Wales. Analyses in England and Wales show that there is an
amount of " complicating " and " contributory " bronchitis
which is similar to that found in Scotland. Though the
difference of bronchitis mortality rates between the two coun-
tries may not be as large as at first sight appears, it remains
true that Scotland has a lower rate at the present time than
England and Wales. The evidence suggests that the degree
of difference is becoming less, particularly in the younger
males. This may be due to the cigarette-smoking habit having
spread more slowly in Scotland. Cigarette smoking may have
begun to show its major effect on mortality only in the last
few years.

Thanks are due to Professor Donald Reid, of the London School
of Hygiene and Tropical Medicine, for his encouragement and
constructive criticism, and to Mr. Stanley Sklaroff and Dr. E. A.
Smith, of the Department of Public Health, University of Edin-
burgh, for useful suggestions. The World Health Organization
Centre for Classification of Disease in the General Register Office
in London has been most helpful in providing unpublished material.
Mrs. Joan Valentine has given valuable help with the statistics
and clerical work, and the Royal Victoria Hospital Tuberculosis
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