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Tuberculosis mortality-rates, with all their defects,20 still remain the
broad criteria which enable us to place countries in some sort of order in
the scale of international comparisons. In this communication it is proposed
to limit the study of geographical distribution of tuberculosis to seven
countries which represent about one-fourth of all the countries in the world
from which reliable information on tuberculosis mortality is available.
The fact that there are only some thirty countries whose tuberculosis death-
rates can be made the source of study of the distribution of tuberculosis
mortality is, in itself, a reflection of the poverty of our knowledge with
regard to the epidemiology of this disease throughout the world.

In those countries in which more precise data are available, the out-
standing feature has been the fall which has taken place in the tuberculosis
death-rates in more recent years. Figures showing downward tendencies
for the years 1937-49 for some thirty countries have previously been dis-
cussed by the present writer.14 In certain instances, the decrease has been
outstanding in its rapidity as, for example, in France, Italy, Norway, and
Sweden; and figures for 1950 give further evidence that the downward
trends continue.

However, it is insufficiently appreciated that mortality-rates are not, in
themselves, more than general indicators as to the severity of the problem
in any given country. A country's tuberculosis mortality-rate is a numerical
expression of the sum-total of deaths in all areas of the country and is
seldom representative of a uniform prevalence of the disease in all provinces
and cities. Tuberculosis does not spread itself uniformly like water over a
flat surface ; the disease tends to collect in geographical " pools ", and
even the pools vary in their depth. In other words, it is possible for a
country, considered as a whole, to have a relatively high mortality-rate
when, in fact, this rate may be due to the concentration of particularly
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high rates in certain important groups of the population, leaving the
remainder of the country with a mortality-rate as low as that found in the
countries with the best-developed tuberculosis programmes. The same
phenomenon is frequently to be observed within the states, provinces, or
counties of a country.

It is proposed now to consider seven countries-namely, England and
Wales, France, Iceland, Scotland, Sweden, Switzerland, and the USA-
and to examine the distribution of tuberculosis in the subdivisions of these
countries in an endeavour to " pin-point ", if possible, the main centres
which influence the extent of the mortality from tuberculosis for these
countries as a whole.

In approaching the problem from this angle, one should not be unmindful
of the view expressed by Drolet 6 that "It is not mere death rates that one
has to consider when fighting tuberculosis but the real problems presented
by the actual numbers of the victims of the disease. The rates, therefore,
are of secondary importance... ; the definite number of persons or victims
involved is the primary dependable evidence. . . " (page 6). Further mention
of this point will be found later in this paper (see page 139).

Distribution of Tuberculosis Mortality

England and Wales

Fig. 1 shows the distribution of mortality-rates from tuberculosis (all
forms) in England and Wales during 1946. However, tuberculosis death-
rates varied within but narrow limits between the years 1946 and 1949,
the figures per 100,000 population being 55 in 1946, 55 in 1947, 51 in 1948,
and 46 in 1949. The latest reports indicate that for 1950 a new low record
in tuberculosis mortality will have been set up in England and Wales
with a rate of 36 per 100,000, but it is unlikely that the broad epidemio-
logical picture will have changed greatly, even with the progressive reduc-
tions now taking place.

It will be noted that, from the tuberculosis-mortality standpoint, north-
west and south Wales, together with the counties in the north-east of
England, constitute the areas in which the highest rates have been recorded.
The greater part of the south and south-east of England, and an important
midland area, with Cheshire, Derbyshire, and the West Riding of Yorkshire
predominating, are areas in which low rates are now prevailing. In Wales,
only four relatively small counties have mortality-rates below 50 per 100,000,
and the County of Merioneth maintains its supremacy as the county with
the highest death-rates from tuberculosis in all England and Wales.

It is not intended to discuss here the individual characteristics of each
of the counties in England and Wales, but there are certain outstanding
features in some counties which merit interest. Even in a few counties in
which the death-rates are among the lowest, there are certain places with
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mortality-rates still far in excess of the average for the county. For example,
in Berkshire, the mortality-rate was 47.5 in 1946 ; but in the county borough
of Reading, the rate was as high as 75.4. Again, in Cheshire, the overall
rate was only 49.3 in 1946, despite the fact that one important county
borough, Birkenhead, had a rate as high as 89.8 in the same year. The
position of the County of Cumberland in the table of English counties is
of special interest, since the relatively high rate there is due very largely
to the severity of tuberculosis in one district-Ennerdale.4

In south-east England, the County of Essex boasts of a mortality-rate
of only 47.1, but within the county is situated the county borough of West
Ham, on the fringe of London, where, in 1946, the tuberculosis mortality-
rate reached 80.6 per 100,000 population.

Lancashire has within its boundaries a number of county boroughs
with populations ranging from 55,360, in the case of Bury, to 734,620 for
Liverpool. The county as a whole had a tuberculosis mortality-rate of
61.1 in 1946, but among the county boroughs, Bootle returned a rate of
115.0 per 100,000 and Liverpool of 89.0; Barrow-in-Furness, Manchester,
Salford, and Warrington all had rates exceeding 70 per 100,000. The
relatively low rate for Lancashire as a whole is due to the lower incidence
of the disease in the urban areas (other than county boroughs) and in
rural areas, which together have a population of nearly two million people
and where the death-rates are, on the whole, below 50 per 100,000. In
other words, the centres most affected in Lancashire are the county boroughs,
particularly those constituting the largest towns in the county. However,
other county boroughs-Bolton, Bury, Oldham, St. Helens, Southport,
and Wigan-all have rates approximate to, or lower than, that of the
remaining urban and rural areas of the county.

Even in Lincolnshire-a county with one of the lowest rates in England-
the tuberculosis mortality-rate for the two county boroughs, Grimsby and
Lincoln, exceeds the rate for the other urban and rural areas by more than
500% ; in this respect, the situation is still worse at Great Yarmouth and
Norwich in Norfolk.

In the East Riding of Yorkshire, the county borough of Kingston-
upon-Hull returns a rate of 75.1 per 100,000, compared with 43.7 and
25.4 for the urban and rural areas, respectively, of the same county ; in the
North Riding, the one county borough, Middlesbrough, records a rate
of 83.5 per 100,000, compared with 63.6 for the urban and 41.9 for the
rural areas of the county.

Of special interest is the West Riding of Yorkshire, a large and populous
county in the north of England with a total population of nearly three and
a half million people. The rate for the county as a whole was 49.5 in 1946.
The rates for the aggregates of the rural areas and of the small urban areas,
respectively, were 41.8 and 44.2 per 100,000. Among the county boroughs,
for which the average rate was 54.2, rates for individual cities varied from
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FIG. 1. MORTALITY FROM TUBERCULOSIS (ALL FORMS) IN ENGLAND AND WALES,
BY COUNTIES, 1946

The key to this figure is given on opposite page.

the very low figure of 32.2, in the case of Dewsbury, to 60.2 and 60.0 for
the two Jargest towns, Sheffield and Leeds, respectively. It would appear

that this pattern of distribution of the tuberculosis mortality-rate is fairly
representative of that for most counties in England and Wales.

There remain the two counties which have for many years been the
"blackest spots " for tuberculosis morbidity and mortality in England
-namely, Durham and Northumberland. For the year under study, the
tuberculosis mortality-rate for each of these adjacent counties was almost
identical-approximately 73 per 100,000-and from a detailed analysis of
the rates in the various districts of both counties it is easy to see that the
mortality was highest in the area known as Tyneside, which embraces both
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sides of the River Tyne, from its entrance into the sea to some sixteen miles
inland. Here, there are towns such as Newcastle (rate 91.6 per 100,000),
South Shields (102.6), Tynemouth (80.1), and certain urban areas close to
these towns which have very high tuberculosis death-rates.

Approximately twenty years ago, when the position was even more
grave than it is today, a special investigation was made of the Tyneside
area by Bradbury.3 His survey included nearly 3,000 families and over
1,000 tuberculous persons in two townships in the County of Durham,
where the incidence of tuberculosis was especially high. The towns selected
were Jarrow and Blaydon, since both towns had each a population of about
32,000 persons and both showed a large and approximately equal amount
of overcrowding. At that time, the tuberculosis mortality-rate in Jarrow

Key to fig. 1
Key
umber County 16

1 Bedfordshire
2 Berkshire
3 Buckinghamshire
4 Cambridgeshire
5 Cheshire
6 Cornwall
7 Cumberland
8 Derbyshire
9 Devonshire
10 Dorsetshire
11 Durham
12 Ely, Isle of
13 Essex
14 Gloucestershire
15 Hampshire
16 Herefordshire
17 Hertfordshire
18 Huntingdonshire
19 Kent
20 Lancashire
21 Leicestershire
22 Lincolnshire,

Parts of Holland
23 Lincolnshire,

Parts of Kesteven
24 Lincolnshire,

Parts of Lindsey
25 London
26 Middlesex
27 Norfolk
28 Northamptonshire
29 Northumberland
30 Nottinghamshire
31 Oxfordshire

Death-rate per
90,000 population

50.9
47.5
37.4
37.8
49.3
53.5
65.6
36.1
53.5
42.6
72.7
27.6
47.1
61.7
50.9
69.3
36.8
38.0
51.7
61.1
54.2

33.0

41.5

52.2
70.2
47.7
48.8
48.1
72.8
53.7
41.7

Key Death-rate per
number County 100,000 population

32 Peterborough, Soke of 45.6
33 Rutlandshire 45.4
34 Shropshire 32.8
35 Somersetshire 43.2
36 Staffordshire 59.9
37 Suffolk, East 42.8
38 Suffolk, West 33.0
39 Surrey 39.8
40 Sussex, East 42.6
41 Sussex, West 38.7
42 Warwickshire 62.3
43 Westmorland 37.2
44 Wight, Isle of 43.5
45 Wiltshire 38.1
46 Worcestershire 57.0
47 Yorkshire,

East Riding 58.4
48 Yorkshire,

North Riding 62.8
49 Yorkshire,

West Riding 49.5
50 Anglesey 91.6
51 Brecknockshire 62.1
52 Caernarvonshire 88.4
53 Cardiganshire 54.3
54 Carmarthenshire 72.1
55 Denbighshire 47.9
56 Flintshire 44.7
57 Glamorganshire 74.5
58 Merionethshire 92.8
59 Monmouthshire 64.8
60 Montgomeryshire 53.0
61 Pembrokeshire 44.3
62 Radnorshire 37.1

nj
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was about 200 per 100,000, and in Blaydon, 100 per 100,000. Overcrowding,
under-nourishment, insanitation, the occupation of tenement dwellings,
racial factors, the age of the mother at the time of marriage in relation to
tuberculosis in the family, the size and composition of families, poverty,
and house-to-house infection were all studied with great thoroughness.
Bradbury reached certain conclusions, of which the following were the
most important:

(1) Poverty showed a marked statistical association with tuberculosis
and was of greater importance than any of the other conditions studied.

(2) A definite statistical association existed between overcrowding and
tuberculosis in the areas studied.

(3) Under-nourishment was an important predisposing cause of sickness
in general, and of tuberculosis in particular.

(4) Tuberculosis was more common among the Irish people living in
the area, and this increased prevalence was not entirely explicable by their
habits of life or inferior environmental conditions. Bradbury believed
that the racial factor was important in this area in its effect on mortality-
rates, since the Irish formed about one-seventh of the population.

(5) The high incidence in this area was ascribed to human infection
rather than to defective milk supplies, which were satisfactory in quality.

Northumberland and Durham now show, in common with other
English counties, a reduction in mortality-rates, but they still remain the
most severely affected areas in the country.

In Wales, the small County of Merioneth has a total population of
only 38,790. Interest lies in the fact that, for 1946, the tuberculosis death-
rate for the urban areas in this county reached 123.0 per 100,000, or nearly
twice the rural rate. The smallness of the figures no doubt accounts for
the high rate, since the urban population was only 17,070. A somewhat
similar type of observation may be made of Anglesey-an island off the
north-west coast of the country.

It is in the southern area of Wales that the disease reaches great severity,
particularly in the counties of Carmarthen and Glamorgan, and, in the
north-west, in Caernarvonshire. Many epidemiological surveys have been
carried out in the Principality by Lyle Cummins, Hutchinson, Distaso,
Johnson, Lloyd, and Chalke.16 However, only brief reference may be
made in this paper to the important role assumed by direct contact with
open cases, as pointed out by Cummins, and to the observations of Chalke
working in Caernarvonshire. In one rural area there, he found the rate
to be more than double that for the country as a whole, while in certain
urban areas the rate was 50% higher. Two villages in one rural area were
investigated in some detail, and there was found to be a family history of
the disease in 70% of the cases in one village, and in 80% in the other.
The source of infection was usually in the home.
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TABLE I. MORTALITY FROM TUBERCULOSIS (ALL FORMS)
IN LONDON (ADMINISTRATIVE COUNTY), BY BOROUGHS, 1946

Borough

City

Shoreditch

Greenwich

Poplar

Finsbury

Stepney

Paddington

Battersea

Southwark

Fulham

Lambeth

Hammersmith

St. Pancras

Westminster

Deptford

Islington

Bethnal Green

Hackney

St. Marylebone

Bermondsey

Woolwich

Wand sworth

Holborn

Lewi sham

Camberweli

Chelsea

Kensington

Stoke Newington

Hampstead

London

Population

5,080

42,600

76,840

69,010

33,400

94,800

117,670

108,610

86,280

116,870

209,910

111,860

129,410

90,110

69,40

227,160

57,800

166,560

70,920

56,320

134,420

314,030

21,190

207,410

164,380

45,740

147,870

43,790

89,720

3,109,240

Death-rate per 100,000
population

118.1

100.9

97.6

97.1

95.8

85.4

85.0

84.7

84.6

77.9

76.2

76.0

75.7

74.4

73.4

71.3

67.5

63.6

63.5

62.1

61.7

61.5

61.3

60.7

60.2

56.8

55.5

43.4

37.9

70.2

In the study of tuberculosis-mortality distribution in England and
Wales there remains the Administrative County of London. It will be
seen from table I that certain boroughs return figures comparable to those
of the most-affected areas in England and Wales. For London as a whole,
the death-rate from tuberculosis (all forms) was 70.2 in 1946.
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France

Fig. 2 depicts the geographical distribution of tuberculosis (all forms)
in France for the year 1947, when the mortality-rate for the entire country
was 76 per 100,000 population. The distribution has not varied much in
recent years, though France has also participated in the general fall in the
death-rates from this disease, in common with other western European
countries.

FIG. 2. MORTALITY FROM TUBERCULOSIS (ALL FORMS) IN FRANCE,
BY DEPARTMENTS, 1947

The key to this figure is given on opposite page.

For much of the information which immediately follows, the present
writer is indebted to Alice Lotte 11 for her contribution to the epidemiology
of tuberculosis in departments and large towns during the year 1948. It has

118



EPIDEMIOLOGICAL FACTORS IN TUBERCULOSIS CONTROL

been found that the incidence in 1948 (73 per 100,000 population) was
almost identical with that in 1947.

Key to fig. 2

Key Death-rate per Key Death-rate per
number Department 100,000 population number Department 100,000 population

1 Ain 101 46 Indre 58
2 Aisne 91 47 Indre-et-Loire 92
3 Allier 73 48 Isere 77
4 Alpes-Maritimes 69 49 Jura 75
5 Ardeche 57 50 Landes 48
6 Ardennes 70 51 Loir-et-Cher 58
7 Ari6ge 59 52 Loire 60
8 Aube 78 53 Loire-Inferieure 89
9 Aude 66 54 Loiret 69
10 Aveyron 69 55 Lot 65
11 Bas-Rhin 98 56 Lot-et-Garonne 66
12 Basses-Alpes 24 57 Lozere 45
13 Basses-Pyrenees 85 58 Maine-et-Loire 88
14 Bouches-du-Rh6ne 101 59 Manche 92
15 Calvados 90 60 Marne 72
16 Cantal 55 61 Mayenne 87
17 Charente 73 62 Meurthe-et-Moselle 86
18 Charente-Maritime 70 63 Meuse , 57
19 Cher 69 64 Morbihan 93
20 Correze 53 65 Moselle 88
21 Corse 40 66 Nievre 73
22 C6te-d'Or 65 67 Nord 104
23 C6tes-du-Nord 96 68 Oise 80
24 Creuse 61 69 Orne 79
25 Deux-S6vres 50 70 Pas-de-Calais 107
26 Dordogne 64 71 Puy-de-Dome 62
27 Doubs 58 72 Pyrenees-Orientales 77
28 Drome 33 73 Rh6ne 71
29 Eure 88 74 Saone-et-Loire 62
30 Eure-et-Loir 80 75 Sarthe 56
31 Finistere 108 76 Savoie 77
32 Gard 66 77 Seine 75
33 Gers 69 78 Seine-et-Marne 67
34 Gironde 77 79 Seine-et-Oise 122
35 Haut-Rhin 89 80 Seine-Inferieure 69
36 Haute-Garonne 73 81 Somme 66
37 Haute-Loire 44 82 Tarn 60
38 Haute-Mamne 50 .83 Tarn-et-Garonne 72
39 Haute-Saone 58 84 Var 78
40 Haute-Savoie 116 85 Vaucluse 82
41 Haute-Vienne 88 86 Vendee 80
42 Hautes-Alpes 87 87 Vienne 75
43 Hautes-Pyrenees 70 88 Vosges 68
44 Herault 79 89 Yonne 68
45 Ille-et-Vilaine 96 90 Belfort (Territoire de) 77
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Generally speaking, low rates are reported for the departments in the
centre, south-west, and south-east of the country, with Bouches-du-Rhone
as an outstanding exception. Other southern departments-Basses-Pyrenees,
Haute-Garonne, Tarn-et-Garonne, Pyrenees-Orientales, Herault, Vaucluse,
and Var-record death-rates between 71 and 90 per 100,000. The rates
are usually lowest in the centre of the country. On the other hand, some of
the highest rates in the country are to be found in the provinces of Brittany
and Normandy, the departments of Pas-de-Calais, Nord, and Aisne in
the north, of Indre-et-Loire in the centre, and in Seine-et-Oise. In the east,
the department of Bas-Rhin and some of those contiguous to it record
high rates. The very high rate of 116 per 100,000 given for Haute-Savoie,
which is adjacent to the Canton of Geneva in Switzerland, is of special
interest. Indeed, most of the departments adjacent to Switzerland show
mortality-rates well above 70 per 100,000.

With reference to Haute-Savoie, Martinet '5 reported that, since the
Plateau d'Assy district became popular as a tuberculosis treatment centre,
the population has considerably increased following the arrival of tuber-
culous patients from other centres in France and elsewhere. The increase
in tuberculosis incidence in Haute-Savoie, and particularly in the Plateau
d'Assy area, is given in a survey, quoted by Martinet, which shows a large
number of visitors suffering from tuberculosis and also a high incidence
of primary infection in the native population. The incidence of tuberculin-
reaction among children in the district is 3-6% greater than in the same
age groups in France as a whole, and there is also a high mortality from
tuberculous meningitis due to the heavy volume of infection-three times
greater than in other districts. It was said that the health of the native
population and of tourists is endangered by tuberculous persons taking up
residence in the area without previously passing through a recognized
tuberculosis treatment centre, and Martinet made a plea that every case
of tuberculosis arriving in the district should be registered and observed.
This observation is somewhat different from those made in other tuber-
culosis centres in Europe, but it is quite conceivable that, if migration of
tuberculous persons is allowed to proceed without control of any kind, a
dangerous situation might well arise.

As Lotte '1 pointed out, two factors make comparisons between the
various departments difficult. First, many of the departmental statistics
are influenced by the recording of large percentages of deaths from unknown
causes ; in 1948, the proportion of such deaths was 55% and 57% in the
departments of Basses-Alpes and Landes, which returned astonishingly low
tuberculosis mortality-rates of 24 and 48, respectively, in 1947. There is
also little doubt that there is a serious degree of under-reporting, especially
in the departments with the lowest rates.

Secondly, in France, as indeed in many other countries, mortality
statistics are influenced by the fact that correction is not always made
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for the normal place of residence of the deceased. This tends to give a false
impression of the recorded death-rates in areas which, like Ain, Haute-
Savoie, and Seine-et-Oise, are centres for the treatment of the disease.
It may also be a factor in initially reducing the mortality-rates in the larger
centres of population in which patients were normally resident prior to
their removal to rural areas.

These facts should be borne in mind and conclusions based on mortality-
rates made with reserve. Nevertheless, a study of sequential death-rates
indicates that definite reductions in mortality-rates are now taking place
in Bouches-du-Rhone, Charente, Haute-Saone, Haute-Vienne, Jura,
Maine-et-Loire, Mayenne, Orne, Pyrenees-Orientales, and Vendee. On
the other hand, some increase has been noted in the rates for Isere, Loir-et-
Cher, and Seine-et-Marne, in which areas a number of treatment centres
are located.

From time to time, studies have been made by a number of observers
on the incidence of tuberculosis in certain localities of France. One of the
most interesting was made by Arnould,2 among the so-called "Celtic"
populations. The frequency of tuberculosis among Bretons stimulated
Arnould to make comparisons with the Celts in Ireland, Scotland, and
Wales, in all of whom there is a similar ancestral strain. He concluded that
an important place in the explanation of the higher incidence of tuber-
culosis in the Celts must be attributed to a certain "hereditary physico-
chemical constitution" common to the four Celtic groups, differing from
that of neighbouring populations and offering favourable soil for the
development of the disease. It is of further interest to recall that Laennec,
in 1820, pointed out the rarity of tuberculosis in Brittany, particularly in
the centre of the province, and that, in Ireland, the mortality from tuber-
culosis was notably less than in England at the end of the 19th century.
Laennec also commented on the fact that the disease was less common in
Scotland than in England at the same period. He further stated that, in the
Celtic populations in these countries, there was a 50% greater incidence
of the disease than in other groups of the population in the same countries
where the Celtic population was less predominant.

Others have noted that the climatic conditions in Brittany are severe
and may have some effect on the high incidence of the disease in this area.
The general standard of public health is also said to be low among the
Bretons, and the alcohol consumption is large. For several centuries,
Brittany was relatively isolated from Europe, and even from other depart-
ments of France, by reason of social and other differences, and the view
has been expressed that infection in a large section of the population has
been widespread only during the past century-a finding which tallies with
the views originally given by Laennec.

For the large towns of France, mortality-rates are available for the
year 1948. These show wide variations from one town to another. Here
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it is possible to consider the mortality from all forms of tuberculosis in
only the following 16 towns with more than 100,000 inhabitants.

Death-rate Death-rate
per 100,000 per 100,00(
population population

Rennes 128 Lille 71
Nancy 97 Limoges 71
Strasbourg 91 Clermont-Ferrand 70
Paris 82 Reims 69
Nice 79 Roubaix 62
Le Mans 73 Toulouse 57
Bordeaux 72 Dijon 56
Saint-Etienne 72 Lyons 56

It will be seen that 5 of the 16 towns listed had a mortality-rate above
that of the average for France for the same year (73 per 100,000). Lotte '1
pointed out that, as compared with 1947, there was an appreciable reduction
in the mortality-rates from tuberculosis in the large towns in 1948, especially
in Dijon, Lille, Limoges, Roubaix, and Strasbourg; on the other hand,
there was an increase in the rates in Le Mans, Nice, Paris, Saint-Etienne,
and Toulouse.

The latest tuberculosis mortality-rate available for France is for 1950
and sets up a new low record of 58 per 100,000, as compared with 67 per
100,000 in 1949. The true significance of this figure appears when it is
recalled that, just over twenty years ago, the mortality-rate was in the
neighbourhood of 250 per 100,000.

Iceland

The most recent information concerning the epidemiology of tuberculosis
in Iceland has been given by Sigurdsson,22 from whose work the numerical
data reproduced in table II and in fig. 3 are taken. Sigurdsson's study of
a population ofjust over 130,000 inhabiting an area of nearly 40,000 square
miles (103,000 kM2) shows that the mortality-rate from all forms of tuber-
culosis of 217 per 100,000 in 1925 was reduced to 68 per 100,000 in 1945.
However, this does not do full justice to the results achieved, for the latest
information from official sources in Iceland announces that the mortality-
rate for all forms of the disease was as low as 26 per 100,000 in 1949 and
20 per 100,000 in 1950.

Fig. 3 shows the geographical distribution of the tuberculosis death-rate
in individual medical districts during the period 1911-40. The entire centre
of the country is uninhabited waste land; only the peripheral or coastal
areas are populated. The principal industries are agriculture and fishing
though, since the beginning of the century, when 80% of the population
lived in rural communities, there has been a steady flow-particularly in
the past 25 years-to the more industrialized areas. In the opinion of

122



EPIDEMIOLOGICAL FACTORS IN TUBERCULOSIS CONTROL 123

TABLE II. ANNUAL MORTALITY FROM TUBERCULOSIS (ALL FORMS) IN ICELAND
191145

Mid-year Number of Death-rateYear population deaths per 100,000
population

1911 85,422 114 134

1912 85,889 150 175

1913 86,627 144 166

1914 87,607 153 175

1915 88,568 173 195

1916 89,439 169 189

1917 90,594 154 170

1918 91,633 173 189

1919 92,376 161 175

1920 93,613 183 196

1921 94,808 183 193

1922 95,783 172 180

1923 97,045 163 168

1924 98,094 197 201

1925 99,300 215 217

1926 100,924 183 182

1927 102,529 206 201

1928 104,070 211 203

1929 105,586 214 203

1930 107,495 232 216

1931 109,237 206 189

1932 110,700 220 199

1933 112,461 173 154

1934 114,055 165 145

1935 115,307 149 129

1936 116,375 157 135

1937 117,286 155 132

1938 118,290 108 91

1939 119,576 94 79

1940 120,922 104 86

1941 121,982 120 98

1942 123,191 104 84

1943 124,982 106 85

1944 126,879 96 76

1945 129,073 88 68

2



J. B. MCDOUGALL

FIG. 3. MORTALITY FROM TUBERCULOSIS (ALL FORMS) IN ICELAND,
BY DISTRICTS, 1911-40

The key to this figure is given on opposite page.

Sigurdsson, this factor has been largely responsible for the trends in tuber-
culosis mortality-rates in the coastal areas during the period under review.

It will be noted that it is the eastern part of the country which has
suffered most from tuberculosis-particularly the district of Reydarfj6rdur,
which is a medium-sized district with a small village in which live a little
more than two-thirds of the total district population. Into this district,
and some of the neighbouring ones, immigration has taken place at an

increasing rate in recent years. This area has many direct communications
with visitors to Iceland, especially with foreign maritime personnel. At the
other end of the scale is the district of Hofs6s in the north-an area of
medium size with a hamlet which had 144 inhabitants in 1911 and 203
in 1940. There was only one death here between 1931 and 1940.

It is noteworthy that Reykjavik, the capital, has a death-rate slightly
below the mean death-rate from tuberculosis for the country as a whole,
despite the fact that it now contains nearly one-third of the total population
of the country. Sigurdsson expressed the opinion that, in view of the
unusually rapid growth of the capital, together with the ensuing shortage
of housing, the death-rate might have been expected to be higher; but,
on the other hand, the inhabitants have always had an easier access to

Death-rate
; :Yper 100,000 population

50- 99 200-249

100 - 149 e 250 -299
150 -199 M 300 -349
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physicians, hospitals, and sanatoria than have had the people in most
other parts of the country. In other words, there have always been special
facilities for the diagnosis and treatment of tuberculous patients in this
locality. There is little difference in the economic position of the people
of Reykjavik as compared with that of the remainder of the Icelandic
population.

In 1935 the Icelandic Parliament created a Tuberculosis Division
within the Ministry of Health, and a Medical Director for Tuberculosis
Control was appointed. This was the signal for a complete reorganization
of the central programme, with three main objectives

(1) systematic case-finding surveys;
(2) the best possible utilization of the hospital and sanatoria beds for

tuberculous patients, and the gradual extension of hospital facilities;
(3) revision and amendment of the Tuberculosis Act, particularly

pertaining to compulsory reporting of patients, surveys, and tuberculosis
clinics.

An even more progressive bill was enacted in 1939 which gave a very
full measure of control to the district physicians (or health centres) res-

Key to fig. 3

Death-rate per
Medical district 100,000 population

Akureyri
Alafoss
Axarfj6rdur
Berufj6rdur
Bildudalur
Bl6nduos
Borgarfj6rdur
Borgarnes
Dala
Eyrarbakki
Faskru'dsfjordur
Flatey
Flateyri
Flj6tsdals
Grimsnes
Hafnarfjordur
Hesteyri
Hofdahverfi
Hofsos
Holmavik
Hols
Hornafjordur
Hr6arstunga
Huisavik
Isafjordur

238
(?)
159
264
229
111
81
97
184
91
161
117
207
266
132
159
88
159
68
156
196
70
172
184
198

Key
number

26
27
*28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Keflavik
Midfjordur
Myrdals
Nordfjordur
Ogur
Olafsfjordur
Olafsvik
Patreksfjordur
Rangar
Reydarfjordur
Reykdaela
Reykh6lar
Reykjarfjordur
Reykjavik
Saudarkrokur
Seydisfjordur
Sida
Siglufjordur
Skipaskagi
Stykkisholmur
Svarfdaela
Thingeyri
Thistilfjordur
Vestmannaeyjar
Vopnafjordur

Death-rate per
Medical district 100,000 populatIox

Key
number

I
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

185
170
84
168
221
(?,)
142
167
101
307
83

120
144
160
255
231
99
147
149
127
135
210
253
226
245
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ponsible for combating tuberculosis, and which went so far as to enlist
the services of the police for the compulsory isolation of infectious patients.
Indeed, the keystone in the Icelandic scheme is the discovery and prompt
treatment of the open case.

The extensive survey-work done in many districts of Iceland may be
regarded as a model of its kind. Though the total population is relatively
small, there are topographical, transport, and other difficulties which make
a wide geographical survey of this kind all the more commendable; through
the surveys, the Icelandic authorities are more fully aware of the particular
districts of their country which call for specific action. Sigurdsson's work
is recommended to all students of tuberculosis epidemiology.

Scotland

Fig. 4 shows the tuberculosis mortality-rates in the counties of Scotland
for the year 1946. It will be seen that, in the counties of Peebles, Selkirk,
Roxburgh, Berwick, East Lothian, West Lothian, and Kinross, in the
south-east of the country, and in those of Banff, Moray, and Nairn, in
the north-east, the mortality-rates were quite low, being below 40 per
100,000 population and comparable to that of Denmark some six years ago.
The majority of the other counties show intermediate rates varying from
40 to 80 per 100,000. Only three counties-namely, Kircudbriglit, Renfrew,
and Sutherland-had rates between 80 and 100 per 100,000. In this con-
nexion it should be noted that the counties of Kircudbright and Sutherland
have small populations-just under 30,000 and just over 14,000, respec-
tively. In the County of Renfrew, however, the total population is about
320,000.

Key to fig. 4
Key

number County
1 Aberdeen
2 Angus
3 Argyll
4 Ayr
5 Banff
6 Berwick
7 Bute
8 Caithness
9 Clackmannan
10 Dumfries
11 Dunbarton
12 East Lothian
13 Fife
14 Inverness
15 Kincardine
16 Kinross
17 Kirkcudbright

Death-rate per
100,000 population

44.8
74.0
46.1
56.2
37.6
24.1
43.0
56.4
55.4
58.2
71.4
24.9
52.1
66.4
51.2
39.7
81.1

Key
number

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Death-rate per
County 100,000 population

Lanark 120.1
Midlothian 69.7
Moray 39.1
Nairn 34.8
Orkney 51.2
Peebles 34.7
Perth 43.7
Renfrew 89.6
Ross and Cromarty 78.2
Roxburgh 31.5
Selkirk 33.3
Stirling 46.2
Sutherland 99.8
West Lothian 32.9
Wigtown 55.1
Zetland 42.2
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FIG. 4. MORTALITY FROM TUBERCULOSIS (ALL FORMS) IN SCOTLAND,
BY COUNTIES, 1946

The key to this figure is given on opposite page.

Adjoining Renfrewshire is the County of Lanark which recorded the
highest tuberculosis death-rate in the country. The population of that
county exceeds one and a half million, of whom about two-thirds reside
in the city of Glasgow. In other words, the combined population of the
counties of Lanark and Renfrew is approximately one-third of the total
population of Scotland; yet these two counties contribute over 50% of
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the total deaths from tuberculosis in the country and have a death-rate
higher than that of Denmark thirty years ago.

It will be noted-from fig. 5 that six of the seven largest centres of popula-
tion in the County of Renfrew have tuberculosis death-rates well over the

FIG. 5. MORTALITY FROM TUBERCULOSIS (ALL FORMS) IN BOROUGHS
AND LANDWARD AREA OF RENFREW COUNTY, SCOTLAND, 1946

pw 10~000 population
40-59i 80-99 100 119 AYR

- _ ~~~~~~~~~~~~~~~~~~~~~~~WHO 2522

Key Death-rate per
number Borough Population 100,000 population

I Barrhead 12,383 96.9
2 Gourock 9,436 42.4
3 Greenock 75,231 110.3
4 Johnstone 14,135 106.1
S Paisley 90,824 101.3
6 Port-Glasgow 20,716 96.5
7 Renfrew 16,875 94.8
8 Landward areas 77,272 54.4

rate for Scotland as a whole (79 per 100,000 in 1946), though these are not
higher than the death-rates for some of the densely populated centres in the
County of Lanark. In one borough in Renfrewshire-Greenock-the
tuberculosis mortality-rate was 110.3 per 100,000 in 1946. This is to be
compared with the mortality-rate for the city of Aberdeen, in the north-east
of the country, which has a population over twice greater; in Aberdeen,
the mortality-rate for the same year was 46.9, or less than half that of
Greenock. It will also be noted that, in the large rural area of the County
of Renfrew, the rate was only 54.4. (It may be added that the tuberculosis
death-rates for the counties of Renfrew and Aberdeen, including the
boroughs in these counties, have varied within very narrow limits during
the period 1936-46.) It appears, therefore, that, in the case of Renfrewshire,
the problem is most severe in the larger centres of population, where the
position is, indeed, very serious. The same observation applies to the
majority of the towns in the County of Lanark.
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As was mentioned in a recent communication in Tubercle,24 probably
one-third of the population of Scotland lived in over-crowded conditions
before the war; there is no evidence that the position is any better today.
A second important factor-related, no doubt, to the first-is that the
city of Glasgow, where about one-quarter of the population of Scotland
lives, dominates the health statistics of the country. The communication
referred to above stated that Glasgow's tuberculosis mortality (113 per
100,000 in 1948) was not only much higher than that of any city in England,
but also exceeded that of any city in the Western Zone of Germany.

However, it is reassuring to observe that the lowest death-rate from
tuberculosis in Scotland was recorded in 1950, when it was 54 per 100,000,
as compared with 70 per 100,000 in 1939. In the first quarter of 1951
there was evidence of a still further drop in the number of deaths-723 from
all forms of the disease, as compared with 826 for the corresponding
quarter of 1950.

Writing on the postwar trends of tuberculosis mortality in Scotland
(the death-rate from respiratory tuberculosis was 64 per 100,000 in 1946,
and 66 in 1947 and 1948, a reversion to the level of 20 years earlier), Suther-
land 23 expressed the opinion that " the mortality from pulmonary tuber-
culosis among young adults in Scotland compares very unfavourably with
that in England and Wales, and is relatively much worse now than it was
early in the war ", and also that " the increase which has occurred since the
war in the death rate from the disease amongst Scottish women aged 15-34
is a matter meriting the fullest investigation ".

So concerned were the authorities that a Committee on Tuberculosis
was established by the Scottish Health Services Council to inquire into
the position. The committee reported in 1951.21 Primary consideration
was given to the postwar manifestations of tuberculosis mortality, and it
was pointed out that at the end of 1947 the rates for respiratory tuberculosis
were higher than at any time since 1931, whereas the rates for other forms
of the disease were lower than at any time since 1931. The increases occurred
not among the elderly, but, in the main, in the young-adult and adult
groups. The most prominent increases in the postwar period were in the
mortality-rates for children-nearly 100% for preschool children and 37%
for schoolchildren.

Before the war, tuberculosis mortality decreased most in the border
counties, the north-east, and in the Islands and Highlands, and least in the
west-coast areas ; during the war, divergences were again most noted in
the latter region. The report of the Committee on Tuberculosis emphasized
that there was a lack of data of the kind required to measure the roles of
certain environmental factors in the causation of tuberculosis. No data of im-
portance were found in an analysis ofthe social strata and occupational groups
in the country. The report concluded with the statement: "Clues there are
in plenty, but to follow them to where they lead requires that exact small-
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scale studies shall be undertaken and that in these care shall be taken
that like is contrasted and compared with like." The committee recom-
mended that there should be intensive surveys in selected areas to assess
the separate influence of environmental factors in the prevalence of mortality
from tuberculosis.

Sweden

Swedish statistics have often been quoted to support the view that the
mortality trends from tuberculosis have been centrifugal from the centres
of population and industrialism. About one hundred years ago, the highest
death-rates were to be found in the south of the country, and particularly
in Stockholm. Today, the geographical distribution is completely reversed
for, as will be seen from fig. 6, the tuberculosis mortality-rates are now
lowest in the south. A hundred years ago the province of Norrbotten, in
the north, was relatively free from the disease, but it is now the most-affected
area in the country. The explanation of this interesting phenomenon, as
given by Swedish authorities, is that there has been a growing measure of
resistance displayed by the southern population, in whom the disease has
been prevalent for several generations. But might it not be pertinent to
suggest that, in the south of the country (as in Reykjavik, Iceland), there
has been a greater development in public-health measures, particularly in
tuberculosis control, collaterally with the economic and social prosperity
of the inhabitants of the area ?

Neander 17 studied the tuberculosis problem in Norrbotten, and early
in the century organized a campaign against tuberculosis comprising the
isolation and care of tuberculous persons in four small villages in the
county. These villages were very isolated; their population, which numbered
approximately 2,293 persons in 1950, has remained fairly constant. Children

Key to fig. 6
Key Death-rate per Key Death-rate per

number County 100,000 population number County 100,000 population

1 Alvsborg 28.8 13 Malmohus 30.6
2 Blekinge 54.5 14 Norrbotten 67.6
3 Gavleborg 47.2 15 Orebro 35.1
4 Goteborg 16 Ostergbtland 18.2

och Bohus 33.9 17 Skaraborg 34.9
5 Gotland 71.4 18 Sodermanland 35.0
6 Halland 27.5 19 Stockholm Town 56.0
7 Jamtland 43.2 20 Stockholm County 45.5
8 Jonkoping 37.8 21 Uppsala 37.8
9 Kalmar 41.0 22 Varmland 33.3
10 Kopparberg 39.8 23 Vasterbotten 54.2
11 Kristianstad 33.1 24 Vdstemorrland 65.7
12 Kronoberg 44.0 25 Vastmanland 32.7
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FIG. 6. MORTALITY FROM TUBERCULOSIS (ALL FORMS) IN SWEDEN,
BY COUNTIES, 1948

19

A

Deatbrat.

per 100,000 poputation
EZ10-19 40-59

El20-39 60-79

The key to this figure is given on opposite page.
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under 15 years constituted one-third of the population-a much higher
percentage than for Sweden as a whole. The majority of the people lived
by agriculture and cattle-breeding, and the women generally shared in the
hard work. Food was monotonous and contained little animal fat or
protein. The long, sunless winter forced the people to live mostly in their
kitchens, the ventilation of which was very meagre in the winter months.

In the first survey, neither tuberculin tests nor x-ray apparatus were
used to obtain data on the incidence of tuberculosis; nevertheless, other
procedures determined that pulmonary disease was present in 23% and
suspected in 4% of the population-a very high incidence indeed. About
one-third of the heads of families stated that one or both parents had died
from tuberculosis, and 16% knew of deaths from tuberculosis among other
near relatives. No tuberculosis was found in cattle. In the year which
followed this preliminary survey, government measures were taken to
control the disease, with particular emphasis on education and hygiene.
Twenty years later, when a re-examination of the same area was made,
the incidence of declared cases had dropped by nearly one-third, while the
decrease for the entire County of Norrbotten was only 11%. Neander
maintained that tuberculosis had not yet had time to permeate the entire
population of this district, and that the biological defence which was being
gradually established was still defective and inadequate in many families.
The same author gave examples of the behaviour of tuberculosis in succes-
sive generations in the experimental area, and showed that the disease
became more chronic in the later generation.

In few areas in the world are tuberculosis services better organized than
in southern Sweden where, in many centres or towns, the mortality-rates
are less than half those for Norrbotten.

It is a matter of interest that Neander and his co-workers 18 noted a
similar reversal in geographical distribution in Norway. They also pointed
out that, in Sweden, the changes, both in the distribution and in the lowering
of mortality-rates, took place long before any direct antituberculosis
measures were introduced, and before any appreciable improvement was
noted in general hygiene or in the standard of living of the population.
In their opinion, the change was partly due to the operation of biological
factors.

The swing to higher mortality-rates in the older age-groups in recent
years has also been characteristic of the tuberculosis trends in Sweden,
and this applies particularly to Gotland, which shares with Norrbotten
the highest rates in the country.

Finally, it should be noted that the mortality-rate for tuberculosis
(all forms) for Sweden in 1948 was 41 per 100,000. The most recent
information shows that, in 1950, the rate for the country had dropped
to the very low figure of 22 per 100,000.
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Switzerland
The distribution of tuberculosis incidence in Switzerland (see fig. 7)

resembles in some respects the distribution in the USA (see page 135).
The disease is most prevalent in the southwestern and eastern areas of the
country. Strangely enough, the cantons of Valais and Grisons compare
with the State of Arizona in the USA, which is a world-renowned centre
for the treatment of tuberculosis and which has the highest mortality-rate
in the USA.

FIG. 7. MORTALITY FROM TUBERCULOSIS (ALL FORMS) IN SWITZERLAND,
BY CANTONS, 1948

Key Death-rate per
number Canton 100,000 population

1 Aargau
2 Appenzell

Ausser Rhoden
3 Appenzell

Inner Rhoden
4 Basel-Land

(Basle-country)
5 Basel-Stadt

(Basle-town)
6 Bern (Berne)
7 Fribourg
8 Geneve (Geneva)
9 Glarus
10 Graubunden

(Grisons)

47.8

45.6

29.6

46.5

50.7
49.1
73.2
60.3
32.7

91.1

Key
number

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Death-rate per
Canton 100,000 population

Luzern (Lucerne) 43.8
Neuchatel 52.6
Nidwalden 48.4
Obwalden 55.6
St. Gallen (St. Gall) 53.1
Schaffhausen 46.7
Schwyz 89.9
Solothurn 35.1
Thurgau 37.8
Ticino (Tessin) 51.1
Uri 65.7
Valais 102.4
Vaud 71.5
Zug 47.6
Zurich 32.4

133



J. B. MCDOUGALL

An interesting feature of tuberculosis statistics in Switzerland is that
the mortality-rates for all forms of the disease between the years 1938 and
1946 showed a remarkable similarity from year to year. There was no
evidence of any progressive diminution, such as was found in most other
western European countries

Death-rate
per 100,000 populationt

1938 82
1939 80
1940 78
1941 79
1942 83
1943 76
1944 81
1945 83
1946 76

In 1947, however, there was a fall to 67 per 100,000, and a further
significant drop to 42 in 1949. Provisional figures for 1950 indicate that a
new low record will be set up with a tuberculosis mortality-rate for the
country as a whole of 35 per 100,000, that is, a reduction of just over 50%
since 1946. The " black spots" on the tuberculosis-map of Switzerland
are now to be found in the cantons of Grisons, Valais, Vaud, Fribourg,
and Schwyz, the first three of which are those where the majority of
sanatoria for the treatment of tuberculosis are located.

There is little doubt that, as in the USA and elsewhere, the itinerant
"tuberculosis tourist " is responsible for part, at least, of the relatively
high rates for these three cantons, because foreign tuberculosis-patients
who are resident in Switzerland for a period of six months or more and who
later succumb to the disease are included in Swiss statistics with no cor-
rection for their original place of residence. Unfortunately, the statistical
data available do not permit an analysis of the extent to which this factor
influences the tuberculosis mortality-rates for the country. It may well
be-though this is pure conjecture-that the more recent financial restric-
tions, which have prevented many foreign patients from entering Switzer-
land for treatment, have contributed indirectly to the very substantial fall
which has taken place in mortality-rates in recent years, and that it is only
now that we are beginning to get a more realistic picture of the mortality-
rates for tuberculosis among the Swiss people per se.

Responsible medical authorities in Arosa, Davos, Leysin, and Montana
have informed the writer that there is no undue incidence of tuberculosis
among the indigenous populations at these celebrated centres for the
treatment of the disease.

There are few countries in the world which offer more interesting
problems in the epidemiology of tuberculosis than Switzerland.
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United States of America
The map of the USA (see fig. 8), together with table III, are reproduced

in somewhat modified form from an article published in 1950 by Guralnick
& Glaser.10 (It has been the custom of the US Public Health Service to
invite selected contributors to analyse every year the distribution of tuber-
culosis; readers who desire to refer to mortality-rates for individual States
for other years should consult the appropriate articles, published annually.

FIG. 8. MORTALITY FROM TUBERCULOSIS (ALL FORMS) IN USA, BY STATES, 1948

.. 23.

The key to this figure is given in table III (see page 136).

The year 1948 has been selected for discussion here, but, generally speaking,
it will be found that the distribution for other recent years is similar.)
It will be seen that death-rates for tuberculosis (all forms), by State of
residence, ranged from 9.5 for Iowa to 53.1 for New Mexico and 82.4 for
Arizona. However, it must be made clear that, since 1948, the tuberculosis
mortality-rate per 100,000 population for the country as a whole has
fallen from 30.0 to a provisional figure of 22.2 in 1950. Most States have
shared in this diminution, but the relative geographical distribution of
tuberculosis remains substantially the same as in 1948.

The downward trends noted in the majority of the States are interesting
and appear to be consistent. There is, as yet, no evidence that the tuber-
culosis mortality-rate is "levelling offd", even for the States in the north
andw which have some of the lowest rates in the world. Attention
should be drawn to the fact that, as has been previously pointed out by
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TABLE III. MORTALITY FROM TUBERCULOSIS (ALL FORMS) IN USA,
BY STATES, 1948, SHOWING PERCENTAGE DECREASE FROM AVERAGE

FOR 1939.41

State

Alabama
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Idaho
Illinois
Indiana
Iowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklah oma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
District of Columbia
USA

Death-rate per 100,000 from average for
population 1939-41 to 1948

35.2 34.5
82.4 41.9
37.E 27.5
31.9 41.5
30.2 32.1
26.5 26.6
39.7 30.0
30.7 37.3
31.6 34.2
11.9 37.4
31.8 31.6
23.4 42.4
9.5 46.6

13.3 43.2
45.2 34.9
36.5 35.3
21.9 30.9
46.9 31.7
29.6 20.9
25.6 26.4
16.8 38.2
31.5 35.1
26.1 44.3
28.6 32.4
13.0 24.9
43.9 29.4
13.8 49.1
29.2 34.5
53.1 20.7
36.0 22.6
25.0 43.7
10.7 46.8
27.4 35.1
26.4 46.5
15.2 45.1
29.4 31.3
26.7 28.8
27.6 39.6
18.5 40.7
44.8 42.9
35.7 39.6
10.3 33.5
31.7 21.5
35.6 40.1
24.3 38.0
32.5 29.7
14.4 44.2
10.5 40.0
51.1 34.7
30.0 34.5

Key
number

on
fig. 8

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
4,3
44
45
46
47
48
49
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the present writer,12 it is possible to divide into population groups of
four million the area comprising the States of Wisconsin, Iowa, Minnesota,
North Dakota, South Dakota, Nebraska, Kansas, Wyoming, Montana,
Idaho, Utah, Oregon, and Washington, and the Canadian province of
Ontario (mortality-rate 13 per 100,000 in 1950). In each of these population
groups of four million, the tuberculosis death-rates are comparable with,
and in at least two groups are less than, the prevailing rate in Denmark,
the country with the lowest tuberculosis mortality-rate in the world. In
other words, if all these areas, with a population of approximately four mil-
lion each, were countries, then they might rightly claim to have the lowest
tuberculosis death-rates in the world.

The belt of sustained relatively high incidence from tuberculosis lies
in the south-west and south of the USA, particularly in Nevada, Arizona,
New Mexico, Texas, Louisiana, Arkansas, Tennessee, Alabama, and tapers
off to the north-east through Kentucky, Virginia, the District of Columbia,
Maryland, Delaware, and New York.

Admittedly, it is necessary to delve into the crude death-rate more
thoroughly and analyse it in the light of age, race, and sex composition
before any explanation of the geographical distribution can be attempted.
This has, in a large measure, been done in a number of areas in the USA,
particularly in reports issued from time to time for the city of New York,
under the guidance of Dr. G. J. Drolet. Nor must it be forgotten that,
among the individual States, there are still varying degrees of completeness
in registration as well as differences in the completeness and accuracy of
medical certification of death.

Another important item which may go some way towards explaining
the relatively high rates in some western States, such as Arizona, is that,
by definition, persons who remain in a State for one year or more are
classified as residents of that State. Deaths in sanitoria follow the same
rules, and since the States of Arizona, California, Nevada, and others
contain many well-established centres for the treatment of tuberculosis,
this factor no doubt has an important effect on the mortality-rates of
these States (see also the sections concerning France and Switzerland on
pages 118 and 133).

The high proportion of Negroes living in the South has unquestionably
influenced the tuberculosis mortality-rates in many States, since the death-
rate in this racial group is still considerably in excess of that found in the
" white " population. In New York City, for example, during the five-year
period 1944-8, there were 11,714 deaths from tuberculosis among the
" white " population, and 4,818 among the " non-white ", the mortality-
rates being 32 and 168 per 100,000, respectively.

In 1950, the tuberculosis mortality-rate for New York City dropped to 29
per 100,000 population, as compared with 33 in 1949 (a decline of 12 %); and
decreases of 17% and 3% took place in Chicago and Detroit, respectively.
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In New York City it is not difficult, as Drolet 7 has shown, to trace the
districts in which the problem is most severe. In 1950 the following wide
variations occurred in certain districts:

Number of deaths Death-rate per
" white" " non-white" Total 100,000 population

(all races)
Manhattan

Central Harlem 14 223 237 108
Lower East Side 191 23 214 69
Lower West Side 168 26 194 68

Bronx
Fordham-Riverdale 25 0 25 11
Westchester 26 0 26 10
Pelham Bay 11 1 12 8

Concerning large American cities, those with tuberculosis mortality-
rates of over 50 per 100,000 population in 1948 were:

Number of Death-rate per
deaths 100,000 population

San Antonio, Texas 307 81
Baltimore, Md. 602 57
Washington, D.C. 441 57
Boston, Mass. 423 54
New Orleans, La. 295 53
Cincinnati, Ohio 256 52

At the lowest end of the scale were

Number of Death-rate per
deaths 100,000 population

Akron, Ohio 38 14
Springfield, Mass. 27 17
St. Paul, Minn. 52 17
Minneapolis, Minn. 90 18

To get the rather meagre data presented here on tuberculosis mortality
in the USA into perspective, it must be recalled that, at the beginning of
the century, the death-rate for the USA as a whole was 194 per 100,000
population, and that tuberculosis then ranked second in the list of fatal
diseases. At that time, the " black band" stretching from the southern
to northeastern States was uniform and continuous and did not show the
"interruptions " now seen on the map.

Reference is made on page 143 to some of the methods which have been
utilized in the USA in an attempt to ameliorate the incidence of tuberculosis,
which, even now, is responsible for many deaths and much human suf-
fering among thousands of the population.
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Effect of Geographical Incidence on Tuberculosis Control

In the first part of this article, brief descriptive accounts have been
given of tuberculosis-mortality distribution in seven countries only. From
the evidence produced, however, there are clearly lessons to be learned
and applied to the control of the disease-lessons which, even if their
significance has been appreciated in the past, have certainlv not been put
into practice with the energy they deserve. Hitherto, too much attention
has been devoted to the tuberculosis mortality-rate for a country as a whole
and insufficient notice taken of the centres with specially high rates. If
more progressive methods of attacking the disease were utilized in these
centres-which are common to every country in the world-a substantial
amelioration of the death-rates in these communities would result, and
thereby lead to a substantial reduction in the mortality-rates for the country
as a whole. " Cities have as much individuality as persons, and differ just
as materially ... No problem in the field is ever an exact counterpart of
another, just as, in clinical medicine, no two patients are identical"
(Gordon,9 pages 71 and 74).

The death-rate in a representative group is, in itself, a figure which
should be taken as a measure of the need for the special facilities which
ought to-be provided for the discovery of new cases, their isolation, and
treatment. The higher the death-rate, the greater is the need for intensive
action. That such methods can meet with success has been proved time and
again in many places, but in none more so than in Greece where, since
1946, mass x-ray examinations and careful follow-up studies have shown
that, in the same age, sex, and occupational groups, tuberculosis morbidity
has been reduced by some 40% in six years in the two areas of the country
which always had the highest tuberculosis incidence-areas which were
regarded as Meccas to which many tuberculous patients from all parts
of Greece flocked for treatment.

However, it has not been possible, in the case of Greece, to obtain
reliable figures of the tuberculosis mortality-rates in all provinces, since
there are still large areas where the notification of deaths leaves much to
be desired; it is for this reason that Greece has not been included in the
discussion of tuberculosis-mortality distribution in certain countries.
Nevertheless, for areas in the country where there is reasonable ground for
believing that notification is reliable, the downward trend in mortality-rates
confirms the evidence derived from the lowering of the morbidity-rates.
Tuberculosis workers in Athens, Piraeus, and Salonica were able to accom-
plish their epidemiological investigations because additional radiological
and laboratory supplies and equipment were given in large quantities by
many organizations, both national and international, and because personnel
were trained at the original centre opened in Athens in 1946. A team of
foreign experts-six doctors, five nurses, and a technical assistant trained

3
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in radiological procedures-was put at the disposal of the Greek Govern-
ment. It was from the original nucleus of workers in Athens that the
campaign spread throughout the country, and is now permeating into some
rural areas. Up to the present, not less than one-tenth of the Greek popula-
tion has been examined radiologically, and, step by step, active cases have
been discovered and as many as possible treated in a variety of ways-all
of which were aimed at reducing the volume of infection in the general
community. There has indeed been a "tuberculosis revival " in Greece
since the end of the second World War.

In Greece, no immediately valuable service would have been rendered
by spreading the new equipment, supplies, and personnel into many areas,
such as the Cyclades, most of the Peloponnese, and the Aegean Islands,
where there is strong, presumptive evidence that mortality from tuberculosis
is 50-60% lower than that prevailing in the populous centres referred to
above.

It is obviously beyond the financial powers of most countries to execute
what might be termed a " mass attack" in all districts of their territories
at the same time, however desirable this may be. To do so would reduce
and even imperil the strength of the attack in the areas most in need.
When, some five years ago, the National Tuberculosis Association of the
United States of America, in conjunction with the US Public Health Service,
offered additional equipment and personnel to certain towns in the USA
with a high tuberculosis death-rate, there was wise discrimination in the
use of public funds. Dr. de Paula Souza in Brazil, and certain of the authori-
ties in Chile (e.g., in Quinta Normal) adopted a similar selective technique
which proved successful in reducing mortality and morbidity to a significant
degree in areas with high tuberculosis incidence.

The experience of the World Health Organization in combating tuber-
culosis in different countries of the world may be of interest in this con-
nexion. WHO had a certain sum of money available from its regular funds
for the conduct of antituberculosis campaigns. These funds were reinforced
by financial assistance from other organizations, such as the United Nations
International Children's Emergency Fund (UNICEF) (especially in con-
nexion with BCG-vaccination campaigns), and from the expanded pro-
gramme for technical assistance. It was known that there were deficiencies
in nearly every country, but it was decided that assistance should be given
only to the countries in greatest need. A number of requesting countries
have not, therefore, had their desires fulfilled because it was known that
their special tuberculosis problems were much less severe than those of
others, for example, some countries in the Asiatic, Eastern Mediterranean,
and Latin American regions. To have disbursed the available funds
according to some plan based on populations or on criteria other than
clinical need would have been to deprive the most needy countries of
services which they urgently required.
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At the time of writing, practical assistance, in varying degrees, in
tuberculosis-control measures, by the provision of personnel and supplies,
has been given to, has been approved for, or will shortly be sent to, the
following countries

(1) Americas Region: Ecuador, El Salvador, Jamaica, Paraguay, Peru,
Trinidad.

(2) Eastern Mediterranean Region: Aden, Egypt, Ethiopia, Iran, Iraq,
Israel, Libya, Pakistan, Syria, Turkey.

(3) European Region: Algeria, Austria, Czechoslovakia, Finland,
Greece, Poland, Tunisia, Yugoslavia.

(4) South-East Asia Region: Afghanistan, Burma, Ceylon, India (five
centres), Indonesia, Thailand.

(5) Western Pacific Region: Formosa, Hong Kong, Malaya and
Singapore, Philippines, Sarawak, Viet-Nam.

It would appear that some such similar approach might well be made by
individual governments when considering their own tuberculosis problems,
so that the total, and often inadequate, funds at their disposal from national
and other resources may be distributed in their territories on the basis of
epidemiological facts, rather than on any other estimation. There is
everything to be said for the military axiom that it is sound policy to attack
the enemy where he is most strongly entrenched; it is the resisting enemy,
and not the one in retreat, which should be the object of immediate concern.

Specific measures

The specific measures to be taken in such a strategy are well known.
First, provision must be made for such additional buildings as may be
necessary to house equipment and personnel. Secondly, extra personnel
will almost certainly have to be procured, and here it may be necessary
to transfer or import, for a time at least, medical and ancillary personnel
who have previously been working in other areas. It will usually be found
that more apparatus, especially x-ray apparatus, will be necessary; here,
again, it may be possible to borrow from other centres in the country where
the need is not so great, rather than to incur fresh expenditure. Such
apparatus may merely be temporarily transferred for what is largely an
emergency procedure. Next comes the provision of institutional accom-
modation, if this is within the power of the authority. It should be noted,
however, that it is not always necessary to embark on new capital expen-
diture to obtain extra beds. Recent action taken by certain countries in
Europe, e.g., England and Wales, and Scotland, whereby arrangements
were made with Swiss authorities for the renting of over 300 beds for
British patients, is a pointer in the right direction. These patients are sent
by air to Switzerland to receive the benefit of treatment at such well-known
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places as Leysin and Davos, at a total cost which compares not unfavourably
with the cost of treatment in the United Kingdom of Great Britain and
Northern Ireland, since no capital expenditure is involved and no loan
charges are incurred.

Nowadays, when air transport reduces travel to a few hours, and when
a number of European countries-in particular, the Scandinavian group
and Switzerland-have beds available as a result of the decline in the
numbers of patients requiring treatment, governments might well explore
the possibility of sending suitable cases to centres abroad for treatment,
rather than embark on new and large capital expenditure which they can
ill afford.

If, however, such international agreement for the treatment of patients
is not possible, it is still within the bounds of possibility to erect simple
buildings at reasonable cost. The Expert Committee on Tuberculosis of
the World Health Organization has already placed on record its view
with regard to this question,25 and a document in support of such a plan
has been published.'3

The present writer has recently seen a prefabricated building which
appears to serve its purpose admirably as a unit for the treatment and
supervision of some 48 children who have entered the so-called " con-
valescent stage" after active treatment for tuberculous meningitis and
pulmonary tuberculosis in the main Children's Hospital in Athens, Greece.
This building was a donation to the Queen of Greece Fund by the Com-
mittee of the Scottish Fund for the Children of Greece, Glasgow. It is
intended for children aged from 4 to 12 years and consists of the following
accommodation:

Entrance hall; doctor's room with surgery and toilet; matron's room; three large
wards, each divided into two subwards with eight beds each, making a total of 48 beds;
children's dining-room, with servery attached which includes a sink with a water-heater,
and a hot-plate; children's bathroom, containing 16 small hand-basins; 5 children's
W.C.s; 1 adults' W.C.; 1 bath; 3 showers. The bathroom has its own electric water-
heater. The staff accommodation includes two bedrooms for nurses, each with one
wash-basin. A spacious linen cupboard adjoins a wide corridor which mav be used
for sewing.

There are certain points of special interest

(1) The complete building, including the plumbing installation and all sanitary
fitments, electrical installation and fittings, heating equipment, a bell system, paint,
sun-blinds, and beds, was prepared in the United Kingdom and taken to Greece ready
for assembly.

(2) The building is made of aluminium throughout and is lined on the inside with
composition board.

(3) All roof- and wall-surfaces are insulated against excessive heat-gain in summer,
and heat-loss in winter.

(4) The building is electrically heated throughout, each.room being automatically
controlled by a thermostat.
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(5) Extraction-fans in wards ensure a proper change of air. Each ward has a double
door opening on to a wide terrace, on which there are large flowerboxes.

(6) The cost of this unit, complete, including freight charges and equipment, but
excluding the cost of the concrete foundation and transportation from dock to site in
Greece, was in the neighbourhood of £300 per bed.

(7) The erection, from the floor up, was completed in 12 weeks.

Adequate laboratory facilities must be provided for control programmes;
these need not be elaborate and their function could be limited to direct
smear-examination, especially if there are facilities available in the main
laboratory of the country for the examination, by other methods, of
specimens sent from the area under special investigation.

No campaign of this kind can be conducted successfully without the
most careful planning before it starts. In this preliminary planning attention
must, of course, be given to clinical procedures. However, it is equally
important to carry out a thorough educational campaign, comparable in
magnitude and degree to the extent of the problem in the area selected.
It has been the experience of workers in the international BCG-vaccination
campaigns which have been conducted in many countries in and outside
Europe during the past four years that success or failure is directly pro-
portional to the energy and enthusiasm which is devoted to this aspect
of the work. The people, including the professional classes, must be made
familiar with the aims and objects of the scheme, for public and professional
apathy is likely to counteract the best-laid scientific plans.

There is, of course, nothing new in this method of intensive investigation.
The Framingham Demonstration 1 undertaken in 1917 at Framingham,
Mass., USA, was one such investigation, the true significance of which
has never been thoroughly appreciated. Nevertheless, in accordance with
the principle that constant reiteration may eventually carry conviction and
ultimately yield results, its findings should be related from time to time.
This demonstration had the support of government and private agencies.
The community was not large-approximate population 16,000-but all
groups participated, as well as individual citizens. Though tuberculosis
was the major disease under investigation, the demonstration attempted
to supplement knowledge of the other public-health problems of the area.
Special literature was prepared; committees, medical and social, were
established; and diagnostic and other standards were laid down for the
guidance of doctors and other personnel, prior to the commencement of
the operation.

At that time, radiological examination had not been attempted in mass
surveys on any major scale in any part of the world, and it was not used
in this investigation. Attention was given, not only to the clinical findings
in patients attending the centres, but also to the environmental conditions
in homes, schools, and factories. Nurses and social workers played an
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important role in home-visiting, and in giving instructions on the preven-
tion of disease.

Many new facts concerning tuberculosis epidemiology in this typical
American community were discovered. For the first time in the history
of tuberculosis, a single, sizeable community had been placed under the
medical microscope. The findings, which were the start of a new era in
tuberculosis control, were of the. greatest interest. It was ascertained that
there was a tuberculosis morbidity-rate of 2% in the general population,
i.e., there were 320 active and arrested cases of the disease in the town.
When this figure was compared with the actual death-rate it indicated that,
in the community, there were 19 cases of pulmonary tuberculosis for every
annual death and that, of these, about 9 to 10 were cases of clinically
significant disease. Of the 163 active cases which the statistical evidence
showed ought to exist at any time, no fewer than 112 were actually discovered
during the course of the demonstration. Other interesting features were
brought to light, particularly concerning the numbers of tuberculin-positive
reactors in different racial groups.

At the end of the fifth year of the demonstration in Framingham, a
reduction in the tuberculosis death-rate to about half the predemonstration
rate was reported-a reduction at least 50% in excess of that reported for
the USA as a whole during the same period. It must be re-emphasized
that this experiment was performed more than thirty years ago when
present-day diagnostic and chemotherapeutic methods were unknown.
There is little doubt that a demonstration similar to that undertaken at
Framingham could, in these days, be carried out in a much shorter period
in a considerably larger community, and at considerably less cost.
A further illustration of an intensive epidemiological investigation into

tuberculosis incidence has more recently been reported by Davies, Hedberg
& Fischer.5 In 1943, the authors carried out a complete community
examination of the village of Ely, Minnesota, and the surrounding rural area.
A second study of the same area was undertaken in the autumn of 1946
in an effort to check the effectiveness of the first survey.

Ely is a village of about 6,000 people and is built around two under-
ground iron-mines. The area has a large foreign-born population, chiefly
Finns and Yugoslavs, with some Scandinavians and Italians, and may
therefore be regarded as a small, but international, community.

In 1943, a house-to-house survey was made by nursing-aides over the
entire area, and complete records of each individual obtained, including
place and date of previous chest-film. Persons were called for a further
x-ray examination and, if they did not come, they were again visited by
the public-health nurse. The mobile x-ray unit examination consisted of
a single 4 inch by 5 inch film, but the mining-company employees (examined
separately) each had a single 14 inch by 17 inch film taken. Sputum was
examined in all expectorating cases (three specimens for microscopic
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examination, and one for culture), and suspicious cases were given a large
x-ray film examination. Patients suspected of having active disease were
studied further.

By 1946, a considerable change had taken place in the population
composition: 1,223 (20.5%) had either died or moved from the area.
Again, 1,919 (32.2%) new persons had been added to the community by
birth, immigration, or by the return of citizens absent in 1943.

Evidence of tuberculosis was found in 114 persons who were examined
in both surveys; 14 of these were considered to have no tuberculosis in
the first survey. A further 20 of the 114, who showed evidence of tuber-
culosis, were considered negative on the first reading, and were correctly
classified only when comparison was made with the 1946 film. These were
mostly cases of minimal disease of little clinical importance.

In the first survey 97.8 % of the population were examined, and in the
second 89.6 %. Only 5.1 % (403) of all the persons living in the area during
one or both surveys were not examined at least once.

Of the 5,672 persons whose chest-films were considered negative for
reinfection type of tuberculosis in 1943, 4,206 were re-examined in 1946
and were again found negative. No one who had been found negative
in 1943 was demonstrated to have developed the disease in 1946. Of the
149 persons who had evidence of apparently inactive disease in 1943,
108 were re-examined in 1946 and showed no significant change in the
findings. Forty-one persons with apparently inactive disease in 1943 were
not examined in 1946 for a variety of reasons, but it is known that two of
these had relapsed, and one of these two had died.

Fourteen persons were classified as having had active or suspiciously
active disease in 1943. Eight of these were admitted to a sanatorium where
six remained as patients; one remained at home under supervision, and
one died.

In the 1946 survey, six persons (0.09 % of the population) were classified
as having active or suspiciously active tuberculosis, and five of these were
admitted to a sanatorium.

The only new case of tuberculosis that developed in the three-year
period between the surveys was that of a 46-year-old woman, previously
in apparently good health, who developed tuberculosis meningitis in 1945
and died after a short illness. The anticipated number of new cases was
corrected for the change in population, so that 11 has been used as the
number of new cases that might have been expected if the second survey had
not been made. Unfortunately, this figure cannot be corrected for changes
in the age and sex distribution of the population, but it does not seem likely
that such a correction would be significantly large, as the changes incident
on the war were presumably operative to the same degree in both periods.
If the actual incidence of 1 compared to an expected incidence of 11 is
checked by the x2 method, a x2 value of 8.3 and a probability value of
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0.0044 are derived. In other words, only once in 227 times could such
a difference occur by chance.

This analysis supports the conclusions that a complete community
radiological survey for tuberculosis, together with adequate treatment of
all active cases and follow-up study of all apparently inactive cases, is a
practical method of tuberculosis control.

The following criteria are laid down by these authors
(1) The area treated must contain a complete and fairly separate

population group.
(2) No large immigration of unexamined persons should occur after

the survey.
(3) A high percentage of the population must be examined within a

relatively short period of time.
(4) All suspicious cases must be adequately examined.
(5) Active cases must be isolated and treated till the lesion is arrested.
(6) All active cases must be re-examined for reactivation of the disease.

Etiological factors

Unless detailed investigations of this kind are made, it will never be
possible for those responsible for tuberculosis control to be precise on the
vexed question of the factors which may be responsible for high death-rates.
Today, tuberculosis workers are very reluctant to place a finger on any
one or two factors which may be responsible for the toll which tuberculosis
takes of people in selected areas, for carefully conducted, intensive studies
have been all too few. It is seldom-except during times of national catas-
trophes and wartime privations-that the whole gamut of adverse environ-
mental factors operates among all members of a community at the same
time. It is well known that there are racial differences which may influence
tuberculosis mortality-rates; it is also generally acknowledged that occupa-
tions with special hazards are likewise responsible for many deaths. How-
ever, when we come to consider such factors as housing, nutrition, and the
habits and customs of the people-any of which may play a role in reducing
the resistance of the population to tuberculous disease-we are on less
secure ground, for not only do these factors vary from country to country,
but also from district to district within a country. Rarely is there a single
cause, and the writer makes no excuse for quoting Pinner's statement on
this subject: " ... while unifactorial analysis of a multifactorial pheno-
menon is a correct method, unifactorial interpretation of a multifactorial
problem is not permissible ... All unifactorial interpretations are, at best,
half-truths." 19

What can be said with confidence is that the tuberculosis problem in
any community, irrespective of its size, is dependent on two things: first,
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the volume of infection present at any given time, and secondly, the general
standard of living, which is a convenient, though not very scientific, way
of describing the sum-total of all the environmental factors operating in
the community. Concerning the standard of living of the people, tuber-
culosis physicians can exert only an indirect control, for housing pro-
grammes, food production, factory legislation, and so on, do not come
within the immediate province of those who are directly engaged in the
tuberculosis-control service. Nevertheless, it is our duty to draw -the
attention of public-health officers, and particularly of legislators, to the
importance attached to environmental conditions in ameliorating tuber-
culosis in all communities. With regard to their functions in the control
of infection, tuberculosis experts have an overwhelming responsibility, for
it is the tuberculosis service alone which can deal with case-finding, to
unearth the hidden sources of infection in the community; with home-
visiting, to give information on the most appropriate methods of prevention
within the home; and, with judicious selection of cases for institutional
treatment; to make the best use of the limited accommodation available
in the area. The analysis of tuberculosis distribution by age, sex, and
occupational groups, the relation of real wages to tuberculosis incidence,
such vital matters as housing and nutrition, and the role they may play
in determining the distribution of the disease, all are functions which come
within the purview of tuberculosis field-workers.

Above all, it is the tuberculosis service which carries the key to tuber-
culosis control through its dispensaries, from which accurate diagnosis
emanates, and where, in increasing volume, treatment may be given to
hundreds of cases which either are not suitable for institutional treatment
or are unable to gain entry to such accommodation as may exist. In this
connexion it should be stated, in no unmistakable terms, that the absence
or scarcity of institutional accommodation should never be made an excuse
for administrative or clinical inactivity. Indeed, it is all the more necessary
under these circumstances to exert initiative and originality of thought
and action in areas in which infection is widespread and often uncontrolled;
these conditions are usually to be found in just those areas with high
mortality- and morbidity-rates, and where segregation facilities are inade-
quate or absent. It is here that action is most urgently demanded, even
though it may fall far short of our ideals in point of efficiency.

Investigations which have as their primary object an inquiry into the
mutual.relationships of people in an environment, and their reactions to
animate and inanimate surroundings, are defined nowadays as medical
ecology, since they embrace a wider scope of research than that which
was originally envisaged by the acctumulation of statistics, mostly on
infection, morbidity, and mortality, which form the usual basis of most
epidemiological studies. Environment itself, as has been pointed out by
Gordon,9 is complex and many-sided, with physical, biological, and social
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components. It follows, therefore, that any disease-and particularly a
disease like tuberculosis in which environmental factors play so important
a part-cannot be the result of a simple contest between the host and the
infecting agent, in both of which Nature has an equal interest. Environ-
mental factors, operating for good or for evil, must necessarily be taken
into consideration in evaluating the evidence obtained from mortality and
other vital statistics, so that an attempt may be made to arrive at a balance
which may determine the issue in individuals or in groups. In the case of
tuberculosis, we know that the real cause of the disease is the tubercle
bacillus, but whether it is allowed to become progressive or retrogressive
in its action is a matter which can be determined only by an interplay of
a number of factors, many of which are in the purely environmental
category. There is no need to reniind readers that war, with its overwhelming
avalanche of prejudicial effects on human lives, has altered the course of
tuberculosis mortality in many countries during the present century,
irrespective of the natural or acquired resistance of the host, or of the
virulence of the infecting agent.

It is within the power of man to modify environment if the requisite
financial resources and trained personnel are available, but when one is
dealing with the host and the parasite, it is Nature alone which can-but
rarely does-modify one or the other. In other words, the effects of environ-
mental factors in the causation of tuberculosis as a community disease are
often more important than the effects of the living organism on the host,
or the reaction of the host to the infecting agent.

* *

That there is need for every country in the world to concentrate forces
on its " blackest " tuberculosis foci is the theme of this communication.
There are, even now, " black " localities in Australia, Canada, the Scan-
dinavian countries, the United Kingdom, the USA, and other places where
the " country " mortality-rates have been reduced to proportions which
would appear to forecast the elimination of tuberculosis as a major public-
health problem in the not too far distant future. For those countries where
the death-rates are still six to ten, or more, times greater than those of the
countries just mentioned, the same method of approach is justified, for
in none of them is the disease uniformly spread in point of intensity.
Despite the vastness of the task in Asia, for example, we should not shut
our eyes to the fact that, even if the campaign in that continent for the
next 15 years or so were to be confined to the larger and most heavily
infected centres of population, it is probable that a more effective control
would result than from any scheme aimed at spreading national and inter-
national resources in money, equipment, and personnel over a population
of millions of people, many of whom live in areas in which the incidence
of the disease has still to be ascertained.
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It is admitted that there is an important function to be fulfilled by
statisticians and administrators in the field of tuberculosis epidemiology.
International observers see the picture from the wide contrasting panorama
supplied by peoples in five continents. National officers, however, have the
opportunity of a more detailed and circumscribed view and are in a better
position to " pin-point " their problems than any international agency.
In the long run, it is in the " black-spot " towns and villages in individual
countries that the skirmishing and attack must be made, with suitably
trained and equipped personnel, if there is to be a more speedy amelioration
of the tuberculosis problem.

The writer agrees with Dubos 8 that "A new educational process is
needed to make the public, and those responsible for the administration
of scientific programs, become aware of the fact that further research
should not be limited to working out more and more details of established
principles-to gilding yesterday's lilies" (page 369). The time has come
to stray from the more obvious routes and venture, with reinforcements,
into areas still far from being completely explored. That is what is meant
by the dynamic epidemiological approach to the control of tuberculosis
because, by this method, it will be easier to find the number of victims,
to reduce the volume of infection, and, in the final analysis, to lower the
mortality-rates from the disease.

SUMMARY RESUME'

In the first part of this study, the author
considers in detail the geographical dis-
tribution of tuberculosis mortality-rates in
seven countries-England and Wales,
France, Iceland, Scotland, Sweden, Swit-
zerland, and the USA-in an attempt to
show that a high death-rate for a country
as a whole does not necessarily indicate
a uniform prevalence of the disease
throughout the country. Certain centres
showing a particularly high incidence of
tuberculosis influence the national death-
rate, even though large areas may return
relatively low rates.

In the course of this review, several of
the factors considered by various investi-
gators to have an effect on the incidence of
tuberculosis are mentioned: poverty, under-
nourishment, overcrowding, and other
poor environmental conditions which were
found to be closely associated with the
disease, particularly in Great Britain; a
difference in racial resistance, which is

Analysant, dans la premiere partie de
son etude, la repartition geographique de
la mortalite tuberculeuse dans sept pays
- Angleterre et Pays de Galles, Ecosse,
Etats-Unis d'Amerique, France, Islande,
Suede et Suisse -, l'auteur s'efforce de
montrer qu'un taux de mortalite eleve dans
un pays pris dans son ensemble n'implique
pas necessairement une repartition uni-
forme de la maladie dans ce pays. La
frequence particulierement grande de la
tuberculose dans certains centres influe sur
le taux de mortalite pour le pays entier,
meme si la mortalite peut etre relativement
faible dans de vastes regions.

Plusieurs des facteurs qui, de l'avis de
certains auteurs, ont un effet sur la fr&
quence de la tuberculose sont mentionnes
au cours de cette analyse : le pauperisme,
la sous-alimentation, le surpeuplement et
d'autres mauvaises conditions d'hygiene,
que l'on a trouves etroitement lies a la
maladie, surtout en Grande-Bretagne; les
differences raciales du point de vue de la
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likely to operate in the case of Celtic
populations in France and in Great Britain,
and of the negro population in the USA;
an increase in the incidence of primary
infection among the inhabitants of treat-
ment centres, such as has been observed
in France. On the other hand, it is pointed
out that the high mortality-rates recorded
in certain treatment-centre areas may be
misleading if no or insufficient correction
is mnade to the number of recorded deaths
for the normal place of residence of
deceased persons (as in France), or if
foreign patients are considered as residents
of the district after a certain period of
stay (as in Switzerland and the USA).
Another factor which is likely to affect
local rates is the difference in the complete-
ness of medical certification of death, which
may, in some cases, result in an exaggerated
proportion of deaths from unknown causes.

In the second part of the study, the
author suggests an epidemiological ap-

proach to tuberculosis control on the
national level. As material and financial
means are generally not available to the
extent permitting a mass attack throughout
the whole territory of a country, efforts
should be concentrated on the " black
spots ", i.e., those areas with the highest
tuberculosis death-rates in the country.
This would bring about a lowering of the
local incidence of the disease, which would
also be reflected in the national death-rate.
Such control methods have already been
applied with success, for example, in
Greece where, with the aid of new equip-
ment and supplies and of trained person-

nel, tuberculosis morbidity-rates have been
considerably reduced since 1946 in certain
of the most-affected areas.

The specific measures to be taken in such
campaigns should include the provision of
additional personnel, equipment (particu-
larly x-ray apparatus and laboratory facili-
ties), and hospital accommodation. With

resistance i l'infection, qui interviennent
vraisemblablement dans le cas des popula-
tions d'origine celtique en France et en
Grande-Bretagne, ou de la population
negre aux Etats-Unis; le nombre plus eleve
de primo-infections, que l'on a constate
en France par exemple, dans les localites
ou sont situes des centres de traitement.
L'auteur souligne, toutefois, que les taux
eleves de mortalit6 pour certaines de ces
localites risquent d'induire en erreur
lorsque les chiffres des deces enregistr6s ne
sont pas ou ne sont qu'insuffisamment
corriges pour tenir compte de la residence
normale des personnes decedees (comme
c'est le cas en France), ou lorsque, apres
un certain temps de sejour, les malades
etrangers en traitement sont consideres
comme residant dans la localite (ainsi que
c'est le cas aux Etats-Unis et en Suisse).
Un autre element susceptible d'influer sur
les taux locaux est le degre plus ou moins
complet de la constatation medicale des
deces, qui peut donner lieu, dans certains
cas, a une proportion excessive de deces
attribues 'a des causes inconnues.
Dans la seconde partie de l'etude,

l'auteur propose d'adopter une methode
de lutte antituberculeuse a l'echelle natio-
nale fondee sur des facteurs epidemiolo-
giques. Etant donne que l'on ne dispose
pas, en general, des ressources materielles
et financieres suffisantes pour lancer une
campagne systematique s'etendant a tout
le territoire d'un pays, les efforts devraient
porter essentiellement sur les regions ou
les taux de mortalite tuberculeuse sont le
plus eleves. On reussirait ainsi a reduire la
frequence de la maladie dans ces regions,
ce qui se refleterait egalement dans le taux
pour le pays entier. Cette methode a deja
ete appliqu&e avec succes, notamment en
Gr&ce, ou, grace a l'arrivee de fournitures
et de materiel nouveaux et au concours
d'un personnel experimente, on est par-
venu, depuis 1946, a obtenir une regression
considerable des taux de mortalite tuber-
culeuse dans certaines des parties les plus
eprouvees du pays.
Parmi les mesures qu'exigent les cam-

pagnes de ce genre, il y a lieu de mentionner
l'augmentation du personnel et du materiel
(appareils de radiographie et installations
de laboratoire notamment), ainsi que le
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regard to the latter, the author describes
one type of prefabricated building which
can be erected at a relatively low cost.
The possibility of sending patients from
their own countries to others in which the
accommodation available in treatment
centres exceeds national needs is also
mentioned. An arrangement of this kind
has already been made between Great
Britain and Switzerland. Finally, emphasis
is placed on the need for careful planning
and for an educational campaign to
accompany the other measures.

Two examples of intensive investigations
carried out in selected areas of the USA
are discussed in detail: the first, in
Framingham, Mass., was undertaken as
early as 1917; the second, in Ely, Minn.,
was conducted in two phases in 1943 and
1946. In both cases, great success was
achieved and a noticeable fall in the
tuberculosis death-rates was observed.

developpement des possibilites d'hospitali-
sation. A ce propos, l'auteur decrit un type
de construction prefabriqu&e qu'il est pos-
sible d'eriger pour une depense relative-
ment minime. Une autre solution consiste
a envoyer un certain nombre de malades
dans des pays etrangers ofi les places
disponibles dans les centres de traitement
depassent les besoins nationaux. Un arran-
gement de ce genre existe dejA entre la
Grande-Bretagne et la Suisse. L'auteur
souligne enfin la necessite de preparer
soigneusement toute campagne de ce genre
et de la completer par une propagande
educative appropriee.
Deux exemples d'enquetes systematiques

effectuees dans des regions choisies des
Etats-Unis d'Amerique sont ensuite exami-
nes en detail: la premiere campagne,
entreprise A Framingham, Mass., remonte
A 1917; la seconde, A Ely, Minn., a et
executee en deux phases, en 1943 et 1946.
Dans les deux cas, les efforts ont et
couronnes de succes et ont abouti A une
baisse notable des taux de mortalite par
tuberculose.
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