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TUBERCULOSIS MORTALITY IN FINLAND
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SYNOPSIS

The present report, analysing the official statistics on tuber-
culosis mortality in Finland during the past 75 years, was under-
taken to provide a background for studying the course of tuber-
culosis after the nation-wide BCG vaccination campaign of 1948-49.

Tuberculosis mortality in Finland has been high compared with
other European countries : before the end of the first World War
the death-rate from respiratory tuberculosis fluctuated between
250 and 300 per 100,000; by 1953 it had dropped to 56 for males
and 27 for females.

Age-specific death-rates for respiratory tuberculosis usually
showed peaks for infancy, young adulthood, and old age. For
many years the highest mortality-rates for females were in young
adulthood, and a high proportion of all deaths from respiratory
tuberculosis, in both males and females, was in the age-group
15-40 years. Tuberculosis proportionate mortality was also high
in this age-group: 30 %-50% for males and 40 %-60% for females.
In recent years the pattern has changed, the " weight " in the age
distribution of the number of deaths has shifted towards higher ages.

The death-rates for non-respiratory tuberculosis, with tuber-
culous meningitis the most important, are several times higher in
infancy than the rates for respiratory tuberculosis. Non-respiratory
tuberculosis is of little importance in adults.

The cohort curves for respiratory tuberculosis differ in two
important ways from the classic curves for Massachusetts. The
peaks of the Finnish curves in adult ages shift to lower ages with
each succeeding cohort, and the curves often cross each other.

Tuberculosis mortality in Finland, as in almost every other
country, has decreased very rapidly since the second World War,
particularly in the younger age-groups. However, as a similar
pattern is found in countries where BCG has not been used, there
seems to be little compelling evidence to support a belief that the
nation-wide BCG programme caused much, if any, of the recent
precipitous drop in mortality-rates. Other factors having a strong
influence on tuberculosis mortality have undoubtedly been oper-
ating in Finland as almost everywhere.

* This report is part of a long-range study of tuberculosis mortality in Finland being carried out by
the WHO Tuberculosis Research Office in co-operation with the Finnish National Anti-Tuberculosis Asso-
ciation and the Central Statistical Office of Finland and with support from UNICEF through the Joint
Enterprise-(International Tuberculosis Campaign). Material for the present paper was assembled by
the Central Statistical Office of Finland through Aarre Tunkelo and K. H. Kahanpaa.

The data were analysed and the report was prepared by Erik Iversen under the general supervision of
I-Chin Yuan and Carroll E. Palmer. Helpful suggestions for the manuscript were made by Vaino Kannisto
(WHO, Teheran) and V. H. Springett of the Royal College of Physicians, London.
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Introduction

At the beginning of 1948 a country-wide mass BCG vaccination cam-
paign was introduced into Finland's antituberculosis programme. Between
April 1948 and June 1949, the campaign was conducted under the joint
auspices of the Finnish National Anti-Tuberculosis Association and the
International Tuberculosis Campaign (ITC), during which time 750,000
persons under 25 years of age were tuberculin-tested and 362,000 BCG-
vaccinated.5 '3 BCG had been used on a limited scale during the ten
years previous to the campaign and, since 1949, vaccination has been
continued as a regular part of the national programme of tuberculosis
control.

Although results from numerous studies conducted in selected, highly
exposed groups of persons have provided suggestive evidence that BCG
confers some degree of protection against the disease, little is yet known
of its effectiveness as a public health measure in tuberculosis work. Many
critical workers would agree with D'Arcy Hart 2 in saying that research
is still badly needed to see how much benefit, if any, BCG produces under
ordinary conditions of life (i.e., in persons other than those in known
contact with the disease). Scientifically valid information on the effective-
ness of BCG can only be obtained from strict control studies designed to
compare the amount of tuberculosis appearing in two groups of persons
-one group vaccinated, the other deliberately left unvaccinated-selected
at random among persons considered candidates for vaccination. Several
such studies are now in progress in the United States of America 10 and
the United Kingdom,1' but not even preliminary results were available in
1948-49 when the International Tuberculosis Campaign was rapidly extend-
ing mass BCG vaccination programmes throughout the war-torn countries
of Europe. Moreover, a control study in connexion with the International
Tuberculosis Campaign was considered inappropriate by the responsible
authorities when every effort was being made to publicize the merits of
BCG.

Yet some kind of evaluation of BCG vaccination on a mass campaign
scale was desirable. Not only would the countries participating in the
ITC programme want to know how effective the mass vaccination campaigns
had been, but public health and medical officers everywhere were watching
with interest the results of this great campaign. The WHO Tuberculosis
Research Office, founded early in 1949, agreed to undertake such a project.
The Finnish campaign seemed to offer an opportunity not afforded by
any of the other campaigns to study the course of tuberculosis in a general
population after a mass vaccination programme had been conducted. At
the start of the mass campaign the mortality-rate for tuberculosis in
Finland was high (an annual rate of about 170 per 100,000), thus offering
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an opportunity for effective control measures to produce a marked reduction
of mortality. Moreover, within a period of some 18 months a large pro-
portion of the population 0-25 years old had been BCG-vaccinated, and
individual records for persons tuberculin-tested and vaccinated were
available. Reports of current deaths from tuberculosis could also be made
available as well as detailed mortality statistics from 1878 onwards. Finally,
the population of Finland (approximately 4 million) was not so large as
to be unmanageable-nor so small as to be unsuitable-for follow-up
work.

A long-range study programme was therefore planned to utilize the
records from the BCG campaign in Finland as the basis for a follow-up
study on tuberculosis mortality. The Finnish Vaccination Index was
prepared-a name-file recording the tuberculin tests and vaccination of
850,000 persons-against which death certificates for all tuberculosis deaths
can be matched. Since in Finland, as throughout the ITC programme,
effective efforts were made to leave no tuberculin-negative person unvacci-
nated, a strict control study of BCG cannot be made. But the course of
tuberculosis mortality since 1948 can be traced in the vaccinated, in the
tuberculin positives (and therefore not vaccinated), and in the general
population and studied in the light of mortality trends over a period of
many decades. If anything can be learned without an adequate control
group about the effect of a mass BCG vaccination campaign on the tuber-
culosis mortality in a general population, it should be possible to do so
in Finland.

The present paper is the second report from the WHO Tuberculosis
Research Office on the study of tuberculosis mortality in Finland. The
first report 6 outlined the progress of the BCG campaign and described the
first stage in the BCG evaluation study, the preparation of the Vaccination
Index. The present report, undertaken to provide a background for
studying trends in tuberculosis mortality after the vaccination campaign,
gives the results of an analysis of the statistics on tuberculosis mortality
in the general population of Finland during the past 75 years.

The Material a

Appraisal of demographic statistics

The registration of vital statistics in Finland originated in the old
practice of the clergy of recording baptisms, marriages, and deaths occurring
in the parishes, and even today the clergy still play an important role in
reporting these events. The first attempt at systematic registration was
made in 1686, when a church law was introduced, giving detailed instruc-

a The bibliographical sources for this section are the publications listed in references 7 and 19-26, and
unpublished material assvmbled by the Central Statistical Office of Finland.
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tions on how to keep a record of the people living in each parish, of mar-
riages, baptisms, and burials taking place in the church, and of persons
moving into or out of each congregation. Since 1749, demographic statistics
with country-wide coverage have been prepared from these registers;
a special Central Statistical Office was established in 1865, and during the
following years the statistics were improved and expanded considerably.

After 1878, the annual mortality tables sent from each parish registrar
to the Central Statistical Office gave deaths by sex and 5-year age-group
classified according to a list of causes of death that included nine specified
diseases, one of which was " pulmonary tuberculosis ". The designation
of the cause of death, however, was based for a long time on information
from relatives of the deceased. Medical certification was introduced in
large cities in 1893 but was not extended to the rural districts until 1936.
(The urban population comprised 10% of the Finnish population in 1890
and 23 % in 1940.) In 1921, " extra-pulmonary tuberculosis " was included
in the list of causes of death, which in 1927 was further expanded to com-
prise 29 specified diseases.

Since 1936, when a list of causes of death based upon the international
list of 1929 was adopted, the reporting of deaths throughout the country
has been as follows. The basic record is the death certificate issued by a
physician, or, if a death certificate is unobtainable, a death report issued
by the local registrar or police authorities. The identification data are
verified by the registrar and the cause of death by local medical officers
and by the medical adviser of the Central Statistical Office. All death
certificates and reports are forwarded to the Central Statistical Office where
they are checked with monthly lists of deaths, furnished directly by the
registrars, before each mortality record is transferred onto a punch-card
for the preparation of detailed annual mortality statistics.
A word about population statistics. A count of the population was

made from the church registers every three years from 1751 to 1775, every
five years from 1775 to 1880 and every 10 years from 1880 to 1940. From
the beginning, the tabulation gave the composition of the population
according to sex, age in 5-year groups, and marital status. After 1880,
further classification was made by year of birth, place of birth, etc.

Population estimates for the intervening years were prepared by the
Central Statistical Office on the basis of the statistics on births, deaths, and
migrations. Owing to incompleteness, especially in the migration statistics,
these estimates became less reliable as the period since the previous popula-
tion count increased, but after each such count the estimates for the preced-
ing decennium were adjusted according to the newly obtained population
figures.

The use of the church' registers as the basis for population statistics
became more and more difficult after a not inconsiderable emigration
began late in the 19th century. The emigrants usually remained registered
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in the church books, and death reporting for this group was of course rather
incomplete. In Helsinki and other large cities, censuses (in the modern sense
of the word) were therefore taken at decennial intervals beginning in 1870,
but a national census was not made until 31 December 1950.

Finland has had country-wide demographic statistics for a long period
of years. The clergy have been the mainstay of the registration system of
vital events, and it is doubtful whether in a country as sparsely populated
as Finland such statistics could have been collected more efficiently than
has been done by the clergy. There are, nevertheless, deficiencies in the
records of vital statistics in Finland, as probably everywhere. Before 1936,
national statistics were based on ready-made tables furnished by the clergy,
and no individual records were sent to the Central Statistical Office. The
completeness and accuracy of the basic records could therefore not be
checked ; and the reports of the Statistical Office were limited to the tabu-
lations made available by the clergy. The reliability of the population statistics
can, perhaps, also be questioned, but the possible deficiencies are considered
of no serious importance for the present study, with the exception, perhaps,
of the oldest age-groups. Finally, as medical certification of the cause of
death did not cover the entire country until 1936, statistics in earlier years
may not be sufficiently accurate to warrant detailed analysis by cause of
death. Pulmonary tuberculosis is, however, a disease which may last many
years before the patient dies, and its familiar symptoms make it recognizable
even to laymen, e.g., relatives of the diseased persons. In general, the
mortality-rates by cause of death, especially for the earlier years, may not
be very reliable, and their long-term trend may therefore be viewed with
some reservation; but changes in mortality over shorter periods of time are
probably quite reliable.

Material used for the present study

The basic data comprise the following:
1. Statistics of deaths from respiratory tuberculosis for the period

1878-1935 by calendar year, sex, and 5-year age-group, and for 1936-53 b
by single years of age.

2. Statistics of deaths from non-respiratory tuberculosis for the period
1921-53 b by calendar year, sex, and 5-year age-group. From 1936, non-
respiratory tuberculosis was further classified into meningeal, intestinal,
osseous, urogenital, miliary, and other forms.

3. Statistics of deaths from causes other than tuberculosis c for the
period 1878-1953 b by calendar year, sex, and 5-year age-group.

b The mortality figures for the years before 1951 include a small percentage of deaths among Finns
residing outside Finland (in 1950, for example, about 2 % of deaths from all causes). From 1951, such deaths
are excluded.

c For the period 1878-1920 " causes other than tuberculosis " include " non-respiratory tuberculosis
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4. Population estimates for the period 1878-1935 by calendar year, sex,
and 5-year age-group, and for the period 1936-53 by single years of age.

These data d have been used for the calculation of death-rates and other
mortality indices.e

Trend of Mortality f

General mortality

Mortality from all causes in Finland over the past 75 years is compared
with that of the two neighbouring Scandinavian countries, Norway 27, 28 and
Sweden,3' in the upper curves of fig. 1. The trend has been clearly down-
ward for Finland as well as for Norway and Sweden, except around 1918-
when all three countries suffered from the influenza epidemic, and Finland
from a civil war as well-and during the second World War, when the male
mortality in Finland was greatly increased owing to the large number of war
deaths. The curves also show that throughout the period mortality has been
higher in Finland than in Norway and Sweden. However, the mortality
decreased more rapidly in Finland than in the other countries ; it was 24 per
1,000 in 1880 as against 16 in Norway and 18 in Sweden: the corresponding
rates for 1952 were 9.5, 8.5, and 9.6. Thus, after a decline of 60% in a period
of 71/2 decades, or an average of about 1 % per year, the general mortality
in Finland in 1952 was the same as in Sweden and only a little higher
than in Norway.

Respiratory tuberculosis mortality in Finland, Norway, and Sweden

For many years tuberculosis mortality in Finland and apparently in all
of Eastern Europe has been considerably higher than in Central and Western
Europe 8, 9, 18 -perhaps, as suggested by Savonen,'2 because

" .... after the arrival of a new infectious disease in a country the death-rate resulting
from it tends at first to go on rising, until a period sets in when the disease assumes milder
forms and deaths become fewer... The view generally held is that [tuberculosis] has spread
in Europe from the west. This would accordingly furnish an explanation for the fact
that in Finland ... tuberculosis mortality is higher at present than in Western Europe."

Tuberculosis death-rates for the years 1771-1929, calculated by Backman
& Savonen' from data collected directly from the clergy, showed an
increase from 160 per 100,000 in 1771-80 to 300 per 100,000 by 1861-70
and then remained more or less level during the following half-century.

d The 1953 data are preliminary.
e A set of tables giving the main results of the calculations has been deposited at the WHO Library,

Geneva; photostatic copies may be obtained from the library free of charge.
f The comparisons made in this section between crude death-rates (not age-specific) for different coun-

tries, for the two sexes, and for different periods of time should be taken with some reservation, as such crude
rates depend upon the age distribution, which may vary considerably, of the populations.
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FIG. 1. DEATH-RATES FOR RESPIRATORY TUBERCULOSIS AND
ALL CAUSES OF DEATH IN FINLAND, SWEDEN, AND NORWAY, 1878-1952

YEAR

Death-rates for respiratory tuberculosis in Finland and Norway 29, 37
from 1878 to 1952 and in Sweden 30, 37 from 1903 to 1952 are shown in the
lower curves of fig. 1. During the two decades before 1900 the difference
between Finland and Norway was not large, but just before the turn of
the century the Finnish rate increased to about 300 per 100,000 (1901-05) as
compared with 214 and 188 for Norway and Sweden, respectively. Then
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followed a period of 20 years with decreasing mortality in all three countries,
except for a minor rise at the time of the first World War ; the respective
rates in 1920 were 234, 174, and 131. The steady decrease continued and was
even accelerated in Norway and Sweden during the twenties and thirties;
the Finnish mortality also went down, but much more slowly. The Finnish
rates were probably affected by changes in nomenclature in 1927 and
especially in 1936, when the introduction of medical certification of cause
of death all over the country must have resulted in improved diagnosis. In
1939, just before the second World War, the rates were 168 in Finland,
70 in Norway, and 64 in Sweden. While the war only slightly affected the
downward trend in Norway and Sweden, respiratory tuberculosis mortality
in Finland remained almost constant at the pre-war level (except for high
rates in 1940 and 1942). Since the war, the rates have decreased in all three
countries at a faster pace than before, as have the rates all over the world; 36
in 1952 the rates were 51 in Finland, 17 in Norway, and 16 in Sweden
(preliminary figure).

Thus, while the Finnish mortality from respiratory tuberculosis went
down by 83% from 1901-05 to 1952, the drop for the two neighbouring
countries was more than 90%. The mortality in Finland was about 50%
higher than in Norway and Sweden in 1901-05 but three times as high
in 1952. Expressed as a percentage of the general mortality, respiratory
tuberculosis mortality was of almost equal importance in the three countries
at the beginning of the century-the percentages being 16, 15, and 12 in
Finland, Norway, and Sweden, respectively-but in 1952 the corresponding
figures were 5.4, 2.0, and 1.7.

Mortality from tuberculosis and other causes in Finland

The trends of Finnish mortality from respiratory and non-respiratory
tuberculosis, and causes other than tuberculosis, are shown in fig. 2. The
rates are given according to sex, and cover the period 1878-1953. Mortality
from causes other than tuberculosis has undergone a gradual decline over
these years with an average rate of decline of about 1% per year. The
curves for the two sexes run parallel for most of the long period, the male
rate being somewhat higher than the female. Rates for both sexes started
at around 20 per 1,000 in 1878 and fell to about 9 by 1953. But the down-
ward trend has been interrupted several times. The relatively high rates
around 1892 and 1900 were, according to official Finnish publications,
brought about by bad harvests. They were, however, of minor importance
compared with the enormous rises (especially in male mortality) that resulted
from the influenza pandemic and the civil war in 1918, and from the
second World War between 1939 and 1944.

The trend of the Finnish mortality from respiratory tuberculosis shows
that for many years the male mortality was only slightly higher than the
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FIG. 2. DEATH-RATES FOR RESPIRATORY AND NON-RESPIRATORY
TUBERCULOSIS AND OTHER CAUSES OF DEATH IN FINLAND, 1878-1953
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female until the late thirties and the second World War years, when it
became considerably higher. Moreover, the rate for males actually increased
during the second World War and did not drop again until 1945, while the
decline in female mortality, which began in the early thirties, continued
during and after the war except for minor rises in 1940 and 1942. In 1953,
the rates were 56 per 100,000 for males and 27 for females.

Mortality from non-respiratory tuberculosis shows no difference in
trend between the two sexes over the past 30 years, though the rates have
been consistently higher for males than for females. There seems to have
been a general tendency for the mortality to decline slowly until the end of
the war ; then, between 1945 and 1953, a precipitous fall took place:
from 33 to 4.3 per 100,000 for males and from 26 to 3.7 for females. The
graph inset in fig. 2 shows similar trends for mortality from meningeal
and miliary tuberculosis and from other forms of non-respiratory tuber-
culosis since 1936. Meningeal and miliary tuberculosis have accounted
for about two-thirds of the total non-respiratory tuberculosis mortality.

Broadly viewed, the mortality curves in fig. 2 clearly show that death-
rates from causes other than tuberculosis have gradually declined since
the latter part of the 19th century. Rates for respiratory tuberculosis were
actually higher during the first two decades of the 20th century than before,
and a marked decline first appeared after the first World War, to be repeated
in the early thirties. The second World War was followed by a most rapid
decline, particularly in the period 1948-53, in the rates for respiratory as
well as non-respiratory tuberculosis.

Tuberculosis Mortality by Age and Sex

Tuberculosis deaths distributed by age

When deaths from tuberculosis are distributed according to the age at
which death occurred, the resulting distribution shows the age-groups
contributing a larger or smaller share to the total mortality. This is useful
to know in practical work, though it is, of course, not a measure of the risk
of dying from the disease at the various ages: many deaths in a certain
age-group may be due to a high population figure, to a high mortality risk
for that group, or to both factors. Fig. 3 gives for selected periods of time,
and for each sex, the number of tuberculosis deaths in each 5-year age-group
as a percentage of tuberculosis deaths in all ages. The upper four sets of
curves show the age distribution of deaths from respiratory tuberculosis,
and the lower two sets the distribution of deaths from all forms of tubercu-
losis (non-respiratory tuberculosis mortality was first reported in 1921).
The curves for the different periods and for the two sexes differ considerably.

In the 1880's, about 100% of the deaths from respiratory tuberculosis
were in persons under 5 years of age, only a few deaths were in persons
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FIG. 3. PERCENTAGE DISTRIBUTION OF TUBERCULOSIS DEATHS BY AGE
IN FINLAND, 1881-85, 1911-15, 1937-38, AND 1952-53
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World War, the percentage of deaths in children under 5 had become
relatively insignificant, while deaths were more concentrated than before
in young adults. Finally, in 1952-53, following a precipitous decline in
tuberculosis mortality after the war, the curves again changed: the weight
of the distribution for males had shifted to the ages 40-70, and the peak of
the distribution for females, although still in young adulthood, was much
lower than before the war.

The curves for deaths from all forms of tuberculosis are similar to those
for respiratory tuberculosis, except for children under 5. The high values
for this age-group reflect the relatively large number dying from tuberculous
meningitis and miliary tuberculosis.

In brief, the distributions of tuberculosis deaths by age show that
persons between the ages of 15 and 40 accounted for a high proportion of
the tuberculosis deaths over a period of many years. In 1881-85 about
40% and in 1911-15 about 50% of the deaths from respiratory tuberculosis
occurred in these ages. In 1937-38 the figures reached 53% for men and
60% for women, but in 1952-53 they dropped to 25 % and 39 %, respectively.

Tuberculosis deaths as percentages of deaths from all causes

In considering the age distribution of tuberculosis mortality, it is also
of interest to know what proportion of deaths from all causes is from
tuberculosis. This index, usually known as tuberculosis proportionate
mortality, must be interpreted with some precaution as it is affected by
any marked changes in general mortality. Thus, an increase or decrease
in tuberculosis proportionate mortality does not necessarily mean a corre-
sponding change in the risk of dying from tuberculosis.

In fig. 4 the curves of proportionate mortality are shown by age and
sex for respiratory and non-respiratory tuberculosis for selected periods
of time. All curves have one conspicuous feature in common: they start
at a low point for the younger ages, increase rapidly to a maximum between
the ages of 15 and 30, and then decrease with increasing age. The peaks
for females are usually reached about 5 years earlier than those for males,
and they are also higher. Between 40 and 50 years of age the curves for
the two sexes cross each other and thereafter the percentages are somewhat
higher for males than females. Thus, respiratory tuberculosis accounted
for a large proportion of all deaths during the child-bearing period for
females and the most productive ages for males, this proportion reaching
a maximum of 60% for females and 50% for males in 1911-15. The lower
peaks in 1952-53, 32% for females and 22% for males, reflect the precipi-
tous drop in tuberculosis mortality after the second World War.

Percentage curves for non-respiratory tuberculosis mortality for 1937-38
and 1952-53 are given at the bottom of fig. 4. The curves are rather low
except for the age-group 5-14 years, where non-respiratory tubercu-
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FIG. 4. TUBERCULOSIS PROPORTIONATE MORTALITY (TUBERCULOSIS
DEATHS PER 100 DEATHS FROM ALL CAUSES) IN FINLAND, 1881-85,

1911-15, 1937-38, AND 1952-53

0 20
AGE IN YEARS

losis mortality contributes a sizable proportion to the total mortality. The
percentages for children under 5 are low because of the extremely high
infant mortality from other causes. As a matter of fact, mortality from
non-respiratory tuberculosis is highest during the first year of life and
decreases rapidly with age, though not so rapidly as the general mortality
(cf. fig. 7).

Age-specific death-rates

Thus far tuberculosis mortality by age in Finland has been described
in two ways: (1) the distribution of tuberculosis deaths by age, and (2) the
proportion of tuberculosis deaths among deaths from all causes at different
ages. A third way, which is the keystone of scientific analysis of the risk
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FIG. 5. AGE-SPECIFIC DEATH-RATES FOR RESPIRATORY TUBERCULOSIS
AND NON-TUBERCULOUS CAUSES OF DEATH IN FINLAND,

1881-85, 1911-15, 1937-38, AND 1952-53
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of dying from any disease, is by the age-specific mortality-rates. Such rates
furnish the most accurate and most useful means for comparing the force
of mortality from a certain disease in different populations at different
places or times, subject of course to the reliability and completeness of the
mortality and population statistics.

Age-pattern of death-rates at selected periods of time. The patterns of
age-specific death-rates for respiratory tuberculosis differ widely from the
U-shaped curves for non-tuberculous causes of death. Fig. 5 shows the

I
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curves for the two sexes for four selected periods of time in Finland.
Most of the curves for respiratory tuberculosis exhibit three peaks, one
in infancy, one in young adulthood, and one in old age. The heights

FIG. 6. AGE-SPECIFIC DEATH-RATES FOR RESPIRATORY TUBERCULOSIS
IN FINLAND, FOR SELECTED 2-YEAR PERIODS, 1937-53

of the peaks differ for the two sexes and for different periods of time.
In 1881-85 the highest peak occurred around 70 years of age for both
sexes, but rates for males exceeded those for females except in the ages
5-19 years. Thirty years later, in 1911-15, the picture had changed: the
curves then showed a prominent peak for young adults of both sexes,
highest for females, while the old-age peak had almost disappeared for
females and was less marked for males than before. The change was caused
by an increase in mortality for adolescents and young adults simultaneously
with a decrease for old people. In 1937-38 the pattern was about the same,
though the rates were lower. By 1952-53, however, a change had again
occurred: the peak for young adults had almost disappeared, leaving the
rates relatively much higher in the older than in the younger ages, especially
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for males. This picture results from a rapid decline in tuberculosis mortality
in younger ages after the last war coincident with a less rapid decline in
old age. The peak for mortality in infancy was rather high in 1881-85 and
1911-15, much lower in 1937-38, and negligible in 1952-53.

Changes in tuberculosis mortality during and after the second World
War warrant more detailed examination. Fig. 6 gives mortality-rates by age

for respiratory tuberculosis for selected 2-year periods, and fig. 7 the rates
for non-respiratory tuberculosis for selected 2- and 5-year periods. Respira-
tory tuberculosis death-rates for males under 50 years of age, and especially
in the age-group 20-24, went up at the beginning of the war ; and the rates

FIG. 7. AGE-SPECIFIC DEATH-RATES FOR NON-RESPIRATORY TUBERCULOSIS
IN FINLAND, FOR SELECTED 2- AND 5-YEAR PERIODS, 1937-53
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FIG. 8. AGE-SPECIFIC DEATH-RATES FOR ALL FORMS OF TUBERCULOSIS
IN FINLAND, NORWAY, AND SWEDEN, 1921-25 AND 1946-50
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for older ages went up immediately after the war. However, by 1949-50
and again by 1952-53 a remarkable reduction had taken place, most marked
for the younger ages. The rates for females were less influenced by the
war. The rates for all age-groups except 15-24 years were a little lower in
1940-41 than before the war, and by 1943-44 the rates for the young adults
had also come down. During the following three 3-year periods the rates
were very much reduced, especially for the younger women.

From the upper section of fig. 7 it appears that non-respiratory tubercu-
losis mortality was highest in infancy and fell off with age. During the war
the rates for young children decreased while those for young adults increased.
By 1949-50 and again by 1952-53 great reductions had occurred for all ages.
The lower sections in fig. 7 show 1941-45 and 1946-50 rates for different
forms of non-respiratory tuberculosis. While the rates for tuberculous
meningitis and miliary tuberculosis are especially high for infants, the rates
for other forms of non-respiratory tuberculosis reached a maximum,
though not a very marked one, in young adulthood.
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Age-specific death-rates for all forms of tuberculosis in Finland are
compared with those in Norway 29 and Sweden 30 in fig. 8 for the years
1921-25 and 1946-50. An outstanding feature of both periods is the excep-
tionally high mortality for older men in Finland. During the interval
between the two periods tuberculosis mortality in infancy and young
adulthood was greatly reduced in all three countries, but the decline was
less marked in Finland than in the neighbouring countries.

Time-trends of death-rates for selected ages. The curves shown in fig. 9
depict the general trends of the age-specific death-rates g for respiratory
tuberculosis in Finland. Before 1905, the rate increased for younger

FIG. 9. DEATH-RATES FOR RESPIRATORY TUBERCULOSIS FOR SELECTED
AGE-GROUPS IN FINLAND, 1879-1953
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g The rates are plotted on a logarithmic scale and smoothed by the three-point moving average method,
except for recent years (1939-53) for which actual rates are given.
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ages, was more or less stationary for middle age-groups, and decreased
for older ages. Children and adolescents experienced a maximum mortal-
ity about 1905, so that only the rate for young adults continued to increase
up to the first World War. The war brought about a rise in mortality
for all ages except the oldest, but after the war the mortality in general
went down, although with some fluctuations. An especially sharp
decrease was experienced by all the younger age-groups during the early
thirties. During the second World War, the rates for males in the young

FIG. 10. DEATH-RATES FOR NON-RESPIRATORY TUBERCULOSIS FOR AGES
0-4 AND 5-9 YEARS IN FINLAND, 1922-53
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and middle-aged adults increased, while the rates for females continued the
decrease of the thirties. The remarkable decline after the war, especially
between 1948 and 1950, and again between 1951 and 1953, is perhaps
most clearly brought out in this figure.

Fig. 10 gives age-specific mortality trends for non-respiratory tuberculosis
from 1922 to 1953. Curves are given only for ages under 10 years, as the

229
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mortality for older ages is of little importance. The increase in the rate for
the youngest children after 1935 most probably reflects improvement in
diagnosis ; a moderate decrease occurred during and immediately after the
war ; the drop was extremely sharp after 1948. For ages 5-9 a rapid decline
began in 1945 and was sharpened after 1950.

Trends of death-rates for selected cohorts.h- In several countries it
has been observed that, as tuberculosis mortality decreases with time,
there is a gradual shift of the highest death-rate from young adult life
to old age. Frost's 3 findings-brought up to date for 1939-41 35 and
for 1949-51 33 34 (also US Public Health Service-personal communica-
tion, 1954)-may be given as an example. Fig. 11 (upper curves) gives
the age-specific mortality from all forms of tuberculosis for males in
Massachusetts for every tenth year between 1880 and 1950. Frost noted
that in more recent times the highest mortality-rate comes at old ages,
whereas formerly it was at ages 20-40 (apparently the high rates for ages
over 60 in 1880 were disregarded), and that this might give the impression
that nowadays an individual's greatest risk of dying from tuberculosis is in
later life rather than in young adulthood. Frost pointed out, however, that
people constituting the old-age groups with high mortality-rates in recent
years had, in earlier years when young, passed through still greater mortality
risks. The lower curves of fig. 11 show the mortality trends for cohorts
aged 0-9 years in every tenth year between 1820 and 1930 (born during the
preceding decennia), based on the same material as the upper curves. It
appears that the age-specific rates for all the cohorts follow a remarkably
uniform pattern:

(1) All the cohorts experienced high rates in the first five years of life
and again between the ages of 20 and 30, after which the rates declined
continuously.

(2) The earliest cohorts had the highest levels, and with succeeding
cohorts the levels became progressively lower and lower.

This characteristic pattern of tuberculosis mortality has been seen, though
seldom so clearly, for several other countries in males as well as females.'6
In commenting on the pattern of tuberculosis mortality of cohorts, Sprin-
gett 17 wrote:

" But when a retrospective analysis of rates already experienced is made, and a remark-
able consistency is found by this method, I think it is justifiable to suppose that there
may be some reason for the consistency and to try to seek it...

" It is conceivable that most cases of tuberculosis originate in early adult life. A propor-
tion of those infected die while still young adults, but some survive to die after various

h The term " cohort " refers to persons born in the same year (or group of years), followed as they proceed
in age and time.
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FIG. 11. AGE-SPECIFIC DEATH-RATES FOR ALL FORMS OF TUBERCULOSIS
IN MALES FOR EVERY TENTH YEAR BETWEEN 1880 AND 1950

AND FOR COHORTS AGED 0-9 IN EVERY TENTH YEAR BETWEEN 1820 AND 1930
IN MASSACHUSETTS

AGE IN YEARS
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intervals, which may be as long as 50 years. If tuberculosis does follow this course,
it is reasonable for there to be a relation between tuberculosis mortality of older persons
and that of the same group of persons when younger. For the young adult mortality is
the ' acute ' mortality, and conceivably a measure of the attack-rate; and it is this
attack-rate that largely determines the mortality of the group in older life " (p. 254).

Cohort death-rates for respiratory tuberculosis in Finland are given in
fig. 12. The curves represent the rates experienced by selected cohorts as
they pass through successive ages. Each curve is labelled with the year in
which the cohort " starts ", 0-4 years old: the cohort was, roughly speaking,
born during the preceding 5-year period. i

As shown in the lower section of the figure, the curves for female cohorts
of 1900 and later have the same general features as those for Massachusetts:
the mortality is rather high in infancy, low in childhood, rising to a maximum
between the ages of 15 and 30, and thereafter decreasing with age. This is
not true for cohorts of earlier years:

(1) The peaks of the curves at adult ages shift to lower and lower ages
with each succeeding cohort.

(2) The curves often cross each other. While, for example, the cohort
of 1900 experienced a much higher mortality than the cohort of 1880 for
ages under 20 years, the opposite became true as the cohorts reached older
ages.

The general features of the cohort curves for males are the same as for
females in the earliest years but have been highly distorted in recent years
by the increasing mortality during the second World War. Moreover, for
both males and females the rapid decline in the mortality after the war, and
especially since 1948, has turned the curves down in a quite unpredictable
way.

The irregularities of the cohort curves for Finland may be further
illustrated by photographs of three-dimensional models, shown in fig. 13.
The models give the age-specific death-rates for males and females for each
year J in the period 1880-1950, the three types of curves showing variations
of mortality with (1) age, (2) time, and (3) age and time (cohort curves).

The crossing of the cohort curves discussed in connexion with fig. 12
can be seen as a reflection of the rise in the time curves for ages under 35
years during the period 1880-1915. For the cohort curves not to have crossed
each other, this rise in the time curves would have had to accompany the
cohorts passing through it as they proceeded in time and age. But this did
not happen : the time curves for older ages showed an almost continuous
decline during the entire 70-year period.

i For cohorts " starting " before 1935, rates for every five years have been used up to 1935 and rates
for each single year since 1939. Thus, the 1930 curve passes through rates for the following age-groups and
calendar years: 0-4 (1930), 5-9 (1935), 9-13 (1939), 10-14 (1940), 11-15 (1941), etc., ending with 23-27 (1953).
To avoid excessive random variations, the rates for 1935 and previous years have been smoothed; they are
average rates for 1934-36, etc.

i The data for the years before 1939 have been smoothed by the three-point moving average method.
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FIG. 12. DEATH-RATES FOR RESPIRATORY TUBERCULOSIS FOR COHORTS
AGED 0-4 IN SELECTED YEARS BETWEEN 1825 AND 1940 IN FINLAND
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A similar crossing of the cohort curves may be demonstrated for Nor-
way 29 in relation to a rise in tuberculosis mortality from 1886 to 1900 and
in Iceland 14 in relation to a rise from 191 1 to 1925. The rise in rates for
Finland and Norway may, of course, be artificial owing to improved
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FIG. 13. DEATH-RATES FOR RESPIRATORY TUBERCULOSIS FOR
MALES (A) AND FEMALES (B), BY AGE AND TIME, IN FINLAND, 1860-1950

diagnosis ; but it is Sigurdsson's conviction that the increase for Iceland is
not artificial but " an established fact ".14

Countries where the cohort curves show the regular pattern seen in those
for Massachusetts-the curves do not cross each other and the peak
mortality occurs consistently in young adulthood-seem to be countries
in which the mortality has been more or less decreasing for all age-groups
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The heavy lines (running from lower left to upper right) are age curves for every tenth calendar
year; the thin lines (from upper left to lower right) are time curves for the age-groups 0-4, 10-14,
20-24, etc.; and the dotted lines are cohort curves for the cohorts aged 0-4 years In 1940, 1930,
1920, etc.

during the entire period of observation. A regular pattern for cohort curves
in such circumstances should not be surprising: when mortality goes down
for all age-groups it is impossible for the cohort curves to cross each other;
and a constancy in the peak mortality for cohorts will often be found for a
disease with an age-pattern of mortality like that of tuberculosis. The slope
of any section of a cohort curve is the resultant of the change due to increase
in age and the change associated with advance in calendar time. For most
countries such a section within the approximate age interval 5-25 years

16
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will show an increase, because the rapid increase in mortality with age out-
weighs the decrease in mortality with time. On the other hand, a section
at higher ages will show a decrease, because the increase with age, if any,

FIG. 14. AGE-SPECIFIC DEATH-RATES FOR RESPIRATORY TUBERCULOSIS
IN FINLAND, 1946-53

FIG. 15. AGE-SPECIFIC DEATH-RATES FOR NON-RESPIRATORY TUBERCULOSIS
IN FINLAND, 1946-53
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will be outweighed by the decrease with time. For that reason the curves
are almost bound to have a maximum at about 25 years of life that remains
there year after year irrespective of whether the maximum of the age curves
also remains at the same age or moves slowly upward.

Thus the regular pattern of the cohort curves found in Massachusetts and
many other countries seems to be directly related to (1) an overall decline
in mortality with time, and (2) the age changes in tuberculosis mortality: a
rapid increase in the interval between the ages of 5 and 25 years and, at most,
a slight increase in the older ages. It would not seem necessary to postulate
a relation between tuberculosis mortality of older persons and that of the
same group of persons when younger. There may be other reasons to
believe in the existence of such a relation, and the cohort curves for many
countries do not seem to refute it; but those for Finland, Norway, and
Iceland do.

Mortality since the BCG Campaign

Particular interest attaches to the rapid decline in tuberculosis mortality
in Finland since the second World War, and especially since the nation-wide
BCG vaccination campaign in 1948-49. The year-to-year changes from
1946 to 1953, by age, are shown in fig. 14 for respiratory and in fig. 15 for
non-respiratory tuberculosis. The changing form of the curves for respira-
tory tuberculosis reflects the much more rapid decline in the younger than
in the older age-groups: the peak in young adulthood has been gradually
levelled and is hardly perceptible by 1953 for males, and is only slightly
more prominent for females. The shape of the curve for non-respiratory
tuberculosis has remained almost unchanged. Though infants have
experienced the highest mortality during the whole period, the rates have
dropped so regularly since 1948 that mortality from non-respiratory
tuberculosis is not of much importance by 1953.

Changes in the age-specific mortality between 1946 and 1953 can be
further illustrated by expressing the rates for each of the years as a per-
centage of the average rates for 1946 and 1947, the years before the mass
vaccination campaign. This is done in fig. 16 for respiratory and non-
respiratory tuberculosis ; data for males and females have been combined,
as the two sexes experienced almost the same relative decrease in mortality,
although at different levels. For smoothing purposes, the data for respiratory
tuberculosis are given for the age-groups 0-14, 15-19, 20-24, 25-29 and
10-year groups for the older ages, for non-respiratory tuberculosis 0-4, 5-9,
10-19, 20-29, 30-49, 50 and over.

By expressing the rates relative to the 2-year period immediately preced-
ing the BCG campaign, and by using the logarithmic scale, the material
shown in fig. 16 is thus perhaps the most pertinent for gaining a clear
picture of the changes in tuberculosis mortality since the nation-wide
campaign. Relative to the rates for respiratory tuberculosis just before the
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FIG. 16. ANNUAL AGE-SPECIFIC MORTALITY FROM RESPIRATORY
AND NON-RESPIRATORY TUBERCULOSIS 1946-53, AS PERCENTAGE

OF THE AVERAGE MORTALITY IN 1946-47 IN FINLAND

AGE IN YEARS

campaign, the sharpest reduction has obviously occurred in children under
20 years of age, where the rates in 1953 are less than 10 % of what they were
in 1946-47. Almost as striking is the reduction for persons between the ages
of 20 and 40 years, where the rates are about 20% of what they had been.
Even for persons over 50 the rates are only about half of what they were a
few years before. It is particularly relevant to note that the drop in the
three years up to 1950 is only a little less than in the next three years. Non-
respiratory tuberculosis mortality during the 7-year period has undergone
changes very like those for respiratory tuberculosis.

To what extent, if any, can the recent decline in tuberculosis mortality,
of a rapidity never before seen in Finland, be ascribed to the extensive use

238



TUBERCULOSIS MORTALITY IN FINLAND 239

of BCG during and after the mass campaign of 1948-49 ? An answer to
this question, which is of interest not only to the Finnish public health
authorities but to public health workers all over the world, cannot be
lightly ventured. In the absence of an unvaccinated control group that might
be compared with the vaccinated group, one is forced to guess whether
mortality decreased more rapidly than it would have, had the vaccination
programme not been carried out. One is forced to guess whether, and how
much, BCG has added to the effect of improved living conditions after the
war, of the powerful new antimicrobial drugs, and of many other, perhaps

FIG. 17. AGE-SPECIFIC DEATH-RATES FOR ALL FORMS OF TUBERCULOSIS
(MALES AND FEMALES COMBINED) FOR SELECTED 5-YEAR PERIODS

IN ICELAND, 1926-50
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Reproduced from Sigurdsson & Edwards "'

FIG. 18. AGE-SPECIFIC DEATH-RATES FOR ALL FORMS OF TUBERCU LOSIS,
BY SEX, FOR SELECTED 5-YEAR PERIODS IN ICELAND, 1926-50
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unknown, factors that have undoubtedly been at play. That factors other
than BCG must have been operating is obvious because the unprecedented
drop in mortality among older members of the population cannot have
been influenced by the vaccination programme in the younger age-groups.

The particularly remarkable reduction in mortality for persons under
25 years of age (and the campaign was aimed at this age-group) might seem
to indicate an effect ofBCG ; but it is quite conceivable that the same pattern
could have appeared had no vaccination programme been undertaken. As

FIG. 19. AGE-SPECIFIC DEATH-RATES FOR RESPIRATORY TUBERCULOSIS
IN ENGLAND AND WALES, 1946-52 (ALTERNATE YEARS)
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a matter of fact, the post-war drop in tuberculosis mortality has followed
a similar pattern in many other countries-countries where large vaccina-
tion campaigns took place as well as countries where BCG has been used,
if at all, on a very limited scale.36

That tuberculosis mortality drops more in the younger than the older
ages, even in places where BCG has been used sparingly, is illustrated in the
curves for Massachussetts in fig. 11, and those for Iceland in fig. 17 and 18.
Between 1930 and 1953 Iceland experienced perhaps the most remarkable
fall in tuberculosis mortality ever seen in the world: during the two decades
the death-rate for all ages and all forms of tuberculosis dropped from 216

60 70 so
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per 100,000 to 9 in 1953 (S. Sigurdsson-personal communication). Al-
though the rates for the older members of the population were substantially
reduced, the outstanding feature of the mortality curves is the complete
disappearance within a very few years of the peak for the young age-groups.
In a total population of 143,000 (1950), only 6,000 persons were vaccinated
between 1948 and 1950. As to the effect of this vaccination, Sigurdsson
& Edwards 15 say:

" In the face of the rapid reduction in tuberculosis which began long before BCG was
introduced into the country, it seems most unlikely that the relatively few BCG vaccina-
tions, given only in recent years, could be expected to have had much effect, especially
as vaccination has been largely confined to the school-age population, among whom the
rate of tuberculosis infection is already very low " (p. 166).

Another illustration of the rapid drop in mortality for the younger
age-groups since the war is found in England and Wales,32 where the
Ministry of Health has only recently extended the official use of BCG to
schoolchildren.4 Fig. 19 shows age-specific death-rates for respiratory
tuberculosis for every second year from 1946 to 1952, corresponding to
fig. 14 for Finland (but with a larger vertical scale). Although the level of
tuberculosis mortality is much lower in England and Wales than in Finland,
the age-sex patterns are much alike: the rates for males are highest for the
ages over 50 years, while those for females show a peak in young adult ages.
And the changes in mortality between 1946 and 1952 are also much alike:
a minor decline between 1946 and 1948, and a rapid decline between 1948
and 1950 and again between 1950 and 1952. That the reduction was
particularly marked for the younger age-groups can be seen more clearly in
fig. 20, where the rates for respiratory and non-respiratory tuberculosis are
related to the 1946-47 rates, as in fig. 16 for Finland.

The relative decline of the (rather low) tuberculosis mortality in England
followed the same age-pattern as that of the (rather high) mortality in
Finland. That, moreover, the magnitude of the relative decline between
1946-47 and 1952 was nearly the same in the two countries is shown in fig. 21,
where the 1952 curves from fig. 16 and fig. 20 are shown on the same graph.

Without implying that the changes in tuberculosis mortality in England
and Wales can serve as a control for the changes over the same period in
Finland, the comparison does illustrate that almost the same relative change
has taken place in both countries, one where BCG was used extensively, the
other where it was not. Thus we find little evidence that compels us to
attribute much, if any, of the recent changes in mortality in Finland to the
effect of the BCG campaign. This is not to say that BCG may not have
contributed a share: it is only to say that the other powerful factors appar-
ently operating to produce the headlong reduction in tuberculosis mortality
seen all over the world could, without BCG, have produced the recent
changes observed in Finland.
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FIG. 20. AGE-SPECIFIC MORTALITY FROM RESPIRATORY AND
NON-RESPIRATORY TUBERCULOSIS, EVERY SECOND YEAR 1946-52,

AS PERCENTAGE OF THE AVERAGE MORTALITY IN 1946-47
IN ENGLAND AND WALES
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The first report from the control studies conducted by the US Public
Health Service 10 on the effectiveness of BCG in general population groups
shows that almost all deaths from tuberculosis during the first three to five
years after vaccination were in the group of tuberculin positives considered
already infected (and therefore not vaccinated). Only a very few deaths
from tuberculosis were reported from those eligible for vaccination, whether
in fact they had been vaccinated or had served as unvaccinated controls.
The results were interpreted as indicating that BCG, even if effective, could
not be expected to have a great influence on mortality rates in a community
until some years after the vaccination programme. If this conclusion is

RESPIRATORY TUBERCULOSIS[
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valid, it may be too early to have expected the mass vaccination campaign
in Finland to have had a marked effect on the mortality-rates.

FIG. 21. AGE-SPECIFIC MORTALITY FROM RESPIRATORY AND
NON-RESPIRATORY TUBERCULOSIS IN 1952 AS PERCENTAGE OF

THE AVERAGE MORTALITY IN 1946-47 IN FINLAND AND ENGLAND AND WALES

RESPIRATORY TUBERCULOSIS

100

40
30:

ac

10 0 S 4
Z T=,

10 NON-RESPIRATORY TUBERCULOSIS

Y 0 2 3 0 506 0 8

AGE IN YEARS

Further mortality studies, in conjunction with the Finnish Vaccination
Index, are now in progress. By matching death certificates against the
Vaccination Index, it should be possible to determine, fairly accurately, who
among those dying of tuberculosis had been vaccinated with BCG, and
who had been naturally positive to tuberculin (and therefore not vaccinated).
By comparing the mortality since 1948 in these two groups, it may yet be
possible to obtain more critical evidence on the course of tuberculosis after
a nation-wide BCG vaccination programme.

RJASUM1!

Le present rapport analyse les statistiques officielles de mortalit6 par tuberculose en
Finlande pendant les 75 dernieres annees. Il est destin6 A servir de base pour l'etude de
I'evolution de la tuberculose A la suite de la campagne nationale de vaccination par le
BCG effectu6e en 1948-1949.
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La mortalite par tuberculose etait elevee en Finlande, par rapport A d'autres pays
europeens: avant la fin de la premiere guerre mondiale, le taux des d&ecs dus A la tuber-
culose de l'appareil respiratoire oscillait entre 250 et 300 par 100.000 habitants ; en 1953,
il 6tait tombe a 56 pour les hommes et A 27 pour les femmes.

Pour la mortalite par tuberculose de l'appareil respiratoire, les taux specifiques par
age etaient habituellement le plus eleves chez les nourrissons, les adultes jeunes et les
vieillards; la mortalite 6tait particulierement forte dans ce dernier groupe au d6but de
la periode consideree, notamment chez les hommes. Toutefois, le probleme le plus grave
etait celui de la mortalit6 chez les adultes jeunes. Pendant de nombreuses annees, les taux
de mortalit6 les plus eleves pour les femmes se rencontraient chez les adultes jeunes, et
une forte proportion de tous les deces dus A la tuberculose de l'appareil respiratoire, pour
les deux sexes, affectait le groupe d'age de 15 A 40 ans. En outre, la proportion de la mor-
talite totale qui etait imputable A la tuberculose etait tres forte dans ce groupe: 30 A 50%
des deces survenus chez les hommes et 40 a 60% des d&es enregistres chez les femmes
etaient provoques par la tuberculose de l'appareil respiratoire. Plus recemment, la distribu-
tion des taux selon l'age s'est modifiee par suite de la tres sensible diminution de la morta-
lite dans les groupes d'age inferieurs apres la deuxieme guerre mondiale. En 1953, les taux
les plus eleves etaient ceux des groupes d'age superieurs; en ce qui concerne la distribution
des deces selon l'age, on constate egalement un deplacement vers les memes groupes.

Quant aux formes de tuberculose autres que celles de l'appareil respiratoire, dont la
meningite tuberculeuse est la plus importante, les taux atteignent, chez les enfants du
premier age, un chiffre plusieurs fois superieur aux taux des deces dus a la tuberculose de
l'appareil respiratoire. Ces autres formes de tuberculose sont peu repandues chez les
adultes.

Les courbes de mortalite par cohortes, pour la tuberculose de l'appareil respiratoire,
diff&ent, sur deux points importants, des courbes classiques etablies pour le Massa-
chusetts. Dans les courbes etablies en Finlande pour les groupes d'adultes, les clochers
se deplacent, a chaque nouvelle cohorte, vers les groupes d'age inferieurs, au lieu d'ap-
paraitre constamment dans le meme groupe d'age ; d'autre part, il arrive souvent que les
courbes se coupent au lieu de s'abaisser progressivement pour chaque nouvelle cohorte.
Ces constatations semblent indiquer qu'une mortalit6 elev&e chez les adultes jeunes
n'implique pas necessairement une mortalite correspondante elev&e dans la meme cohorte
aux ages sup6rieurs.

En Finlande, comme dans la plupart des autres pays du monde, la mortalite due A la
tuberculose a diminue tres rapidement depuis la fin de la deuxieme guerre mondiale,
notamment pour les groupes d'age inferieurs. Mais, etant donne que la meme constatation
a ete faite dans des pays ou le BCG n'a ete que peu ou point utilise, on se voit oblige de
conclure que certains facteurs autres que la vaccination par le BCG ont exerce, en Fin-
lande, une forte influence sur la mortalite par tuberculose. Aussi n'est-on guere fonde
A penser que la baisse recente et tres accusee des taux de mortalit6 est due, plus ou moins,
A la campagne nationale de vaccination par le BCG. Des etudes de contr6le sont actuelle-
ment effectu6es en Finlande, pour comparer la mortalite due A la tuberculose chez des
sujets qui, au cours de la campagne, ont presente une tuberculino-reaction positive (et qui
n'ont pas e vaccines) et chez d'autres qui ont presente une reaction negative (et ont ete
vaccines); on espere que ces etudes contribueront A elucider la question de l'efficacit6
d'une campagne nationale de vaccination par le BCG dans le cadre de la lutte anti-
tuberculeuse entreprise par les services de sante publique.
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