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According to the old medical records, tuberculosis appeared to be
relatively rare in Iceland nearly 80 years ago. Most of the population,
then numbering around 70,000, lived in very poor conditions in the rural
areas of the country; and medical care was far from adequate. Hospital
facilities were almost non-existent.

With the turn of the century, people started migrating towards the
urban centres, and the ensuing rapid influx to the villages and towns was
often accompanied by crowded and unsanitary living conditions. In
1911, when registration of deaths was begun, the mortality-rate from
tuberculosis was around 150 per 100,000 population. During the next
two decades the general standard of living was gradually rising, industries
developed, and the national income greatly increased, yet tuberculosis
mortality increased, irregularly but persistently, to reach a peak above
200 in 1930. Then came a sudden and precipitous drop which has continued
almost without interruption to the present time (1950), when over 70%
of the population of 143,000 are now considered urban residetits.

The course and prevalence of tuberculosis in Iceland from 1911 to 1945
have been discussed in detail in an earlier paper.' In the present report,
observations are extended to include the next five-year period, 1946-50.

Mortality

The general death-rate from all causes in Iceland from 1911 to 1950
is shown in fig. 1. Reaching a maximum during the years of the first World
War, the death-rate has gradually declined from about 16 per 1,000 popula-
tion in 1914 to half that number in 1950. In sharp contrast, the death-
rate for all forms of tuberculosis (see fig. 2 and table I) has undergone

I Sigurdsson, S. (1950) Tuberculosis in Iceland: epidemiological studies, U.S. Public Health Service
Publication No. 21 (Technical Monograph No. 2), Washington, D.C.
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FIG. 1. GENERAL MORTALITY IN ICELAND PER i,m0 POPULATION, 1911-50

20

z Ao 15
4
-j

0.

0 1

FIG. 2. TUBERCULOSIS (ALL FORMS) MORTALITY-RATE PER 100,000 POPULATION
ICELAND, 1911-50
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TABLE I. TUBERCULOSIS MORTALITY IN ICELAND, BY FORM OF DISEASE, 1911-50

Pu
tub

Mid -year
Year popula-

tion nuombf
death

1911 85,422 84
1912 85,889 103
1913 86,627 93
1914 87,607 104
1915 88,568 104
1916 89,439 107
1917 90,594 104
1918 91,633 123
1919 92,376 103
1920 93,646 119
1921 94,808 119

1922 95,783 104
1923 97,045 109
1924 98,094 130
1925 99,300 149
1926 100,924 109
1927 102,529 132
1928 104,070 140
1929 105,586 151
1930 107,495 162

1931 109,237 135

1932 110,700 142

1933 112,461 118
1934 114,055 108

1935 115,307 100

1936 116,375 119
1937 117,286 113
1938 118,290 77

1939 119,576 58

1940 120,922 72
1941 121,982 100
1942 123,191 78

1943 124,982 82
1944 126,879 69
1945 129,073 64

1946 131,553 64
1947 134,343 54
1948 137,219 33
1949 139,772 25
1950 142,668 21

Imonary Meningeal Other forms of Tuberculosis
erculosis tuberculosis tuberculosis (all forms)

Br rate per number rate per number rate per number rate per100,000 of 100,000 of 100p000 of 100,000
popula- deaths popula- deaths popula- deaths popula-tion tion tion tion

98 16
120 25
107 30
119 29
117 42
120 34
115 30
134 26
112 33
127 38
126 38
109 43
112 28
133 41
150 37
108 46
129 38
134 44
143 36
151 35
124 37
128 44
105 24
95 26
87 27
102 23
96 28
65 13
49 14

60 9
82 8
63 9
66 8
54 8
50 11
49 8
40 9
24 11

18 3

15 3

19
29
35
33
47
38
33
28
36
41

40
45
29
42
37
46
37
42

34
33
34
40
21

23
23
20
24
11
12

7

7
7

6
6
9

6
7

8
2

2

14

22
21
20
27
28
20
24

25
26
26
25
26
26
29
28
36
27
27
35
34
34
31
31
22

15
14

18
22

23
12
17

16
19
13
17
8
3
8

5

16
26
24

23
31
31
22

26
27
28
27
26
27
27
29
28

35
26
26

33
31
31
28
27

19
13
12

15
18
19
10
14

13
15
10
13
6
2
6

4

114
150
144

153
173
169
154
173
161

183
183
172
163
197
215
183
206
211
214

232
206
220
173
165
149
157
155
108
94
104
120
104

106
96
88
89
71

47

36
29

134
175
166
175
195

189
170
189
175
196
193
180
168
201
217
182
201
203
203
216
189
199
154
145
129
135
132
91
79
86
98
84
85
76
68
68
53
34
26
20
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a dramatic change during the same period: the persistent upward trend
seen during the first twenty years has been abruptly transformed into a
striking drop during the second. Mortality from all forms of tuberculosis
rose from 134 per 100,000 population in 1911 to reach a high point at
217 in 1925; it remained high for the next seven years, suddenly dropped
to 154 in 1933, and then continued to fall to the present low rate of 20 per
100,000 population in 1950. Although the general death-rate in Iceland
has thus decreased by about 30% in the last twenty years, the death-rate
for all forms of tuberculosis has dropped by more than 90%. Tuber-
culosis mortality rose slightly in the years of the second World War, but
since 1943 the rate has again been falling rapidly. There have, of course,
been year-to-year fluctuations, probably due in large part to epidemics
of infectious diseases such as measles and whooping cough, which have
not been endemic in Iceland.

Deaths from tuberculosis as percentages of deaths from all causes,
by age, for four selected five-year periods, are shown in fig. 3. Tuberculosis
has clearly been responsible for a progressively smaller proportion of the
total mortality in each successive five-year period since 1930. Although the

FIG. 3. DEATHS FROM TUBERCULOSIS AS PERCENTAGES OF DEATHS FROM ALL
CAUSES, BY AGE, FOR SELECTED FIVE-YEAR PERIODS:

ICELAND, 1911-50
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outline of all four curves is roughly similar, several noteworthy changes
have taken place. The highest proportionate mortality was, for many years,
in the 15- to 19-year age-group : between 1911 and 1915 half the deaths
from all causes were from tuberculosis, and between 1926 and 1930 the
proportion had risen to 60% for this age-group. After 1945, the proportion
dropped to below 20%, and the highest proportionate mortality (about
25%) now occurs in the age-group 20-29 years. Tuberculosis in 5- to
9-year-old children has accounted for a progressively lower proportion
of the total mortality-in recent years less than 5 %.
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On the whole, mortality from the pulmonary form of tuberculosis
has shown the same fluctuation as the death-rate for all forms of tuber-
culosis. The ratio between pulmonary and non-pulmonary tuberculosis
mortality (including tuberculous meningitis) was approximately 2: 1 until
1935, gradually changing to become 3: 1 for the past several years.

Mortality from tuberculous meningitis was remarkably high during
the twenty years following 1911; it fluctuated from around 20 to nearly
50 per 100,000 population (see table I). In contrast, the past twenty years
have shown a steady drop from rates well above 20 in the earlier part
of the period to below 10 since 1940. During 1949 and 1950 there were
only six deaths from tuberculous meningitis, giving rates of around 2 per
100,000 population. Death-rates for this form of the disease, by age for
five-year periods from 1911 to 1950, are given in table II, indicating that
the highest proportion of deaths have consistently occurred in infancy
and early childhood.

TABLE II. DEATH-RATE PER 100,000 POPULATION FOR MENINGEAL
TUBERCULOSIS, BY AGE, FOR FIVE-YEAR PERIODS, 1911-50

A(ge-grup 1911-5 1916-20 19211-5 1926-30 1931-5 1936-40 1941-5 1946-50

Under 1 146 168 220 220 256 104 80 17

1-4 117 105 122 120 88 59 25 27

5-9 70 65 52 43 39 23 10 3

10-14 26 36 41 38 27 23 8 7

15-19 39 36 50 47 32 7 7 3

20-29 13 22 25 23 16 8 7 4

30-39 8 7 7 11 8 4 0 1

40-49 4 13 4 14 7 3 0 0

50-59 5 3 10 12 0 2 0 2

60-69 0 8 3 12 3 0 0 0

70-79 0 0 6 0 0 0 0 0

Total 33 35 39 38 28 15 7 5

Death-rates for forms of tuberculosis other than pulmonary and menin-
geal were comparatively high and constant for a number of years after
1911, reaching a peak of 35 per 100,000 population in 1927 (see table I).
The gradual decline since then, however, has resulted in a drop of around
90% in mortality from other forms of tuberculosis, as has also been seen
for pulmonary tuberculosis and tuberculous meningitis.

The most informative break-down in the crude tuberculosis mortality-
rate in Iceland is shown in table III and fig. 4 and 5. Four five-year periods
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TABLE MII. DEATH-RATE PER 100,000 POPULATION FOR TUBERCULOSIS,
BY AGE AND SEX, FOR SELECTED FIVE-YEAR PERIODS

1926-30 1936-40 1941 -5 1946-50
Age-group _

(years) male malefe total male fmle total male fae total male fe- total

Under 1 327 406 366 164 94 129 165 94 129 32 11 22

1-4 158 140 149 83 57 70 41 35 38 39 29 35

5-9 89 71 80 39 41 40 22 26 24 7 3 5

10-14 66 109 87 42 61 51 34 32 33 14 17 15

15-19 274 365 319 122 137 129 72 140 105 25 16 21

20-29 263 361 311 175 228 201 86 220 152 57 67 62

30-39 224 305 265 133 136 134 107 111 109 53 69 61

40-49 164 212 189 110 77 93 74 92 83 55 56 55

50-59 99 128 114 77 70 73 76 58 67 39 48 43

60-69 171 147 158 96 62 77 86 55 69 34 54 45

70 and over 87 103 97 51 50 50 39 41 40 21 38 31

Total 177 219 199 104 105 105 69 95 82 38 42 40

have been selected to bring out the main features in the remarkable drop
in mortality during the past twenty years. Fig. 4 gives age-specific death-
rates for males and females combined. The curve for the period 1926-30,
when the mortality-rate was at its highest, shows extremely high rates
for the first years of life and for young adults 15-25 years of age: more
than 300 per 100,000 population in this age-group died of tuberculosis.
Even in the older age-groups, the rates were well over 100. Age-specific
rates for the period 1936-40 were much reduced in every age-group, especially
in those previously having had the highest values. The peak then occurred
in the age-group 25-30, but at a rate of around 200. In 1941-5 a further
reduction took place in all age-groups. Perhaps the most prominent
change, the loss of the initial height in the left-hand part of the curve, is
undoubtedly due largely to the reduction in deaths from tuberculous
meningitis. Equally pronounced, however, is the flattening of the peak
corresponding to the young-adult years: the rates are now about the same
for the adult population between 25 and 50 years of age, and only slightly
lower for the older age-groups. Tuberculosis is no longer as selective
of particularly vulnerable age-groups as it was some twenty or even ten
years ago. The general shape of the current mortality curve for Iceland
compares quite well with those for other countries where the rates have
fallen to low levels, and it may be that in the coming years our curve, too,
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will slowly develop into a smoother, straighter line, starting from a very
low point in infancy and gradually rising with age.

FIG. 4. TUBERCULOSIS DEATH-RATE (MALES AND FEMALES COMBINED)
PER 100,000 POPULATION, BY AGE, FOR SELECTED FIVE-YEAR PERIODS:

ICELAND: 1926-50

AGE IN YEARS

FIG. 5. TUBERCULOSIS DEATH-RATE PER 100,000 POPULATION, BY AGE AND SEX,
FOR SELECTED FIVE-YEAR PERIODS: ICELAND, 1926-50

AGE IN YEARS

Differences between males and females in age-specific tuberculosis
death-rates are shown in fig. 5 for the same selected five-year periods as
in fig. 4. In general, the curves are fairly similar in form for both sexes,
but it is a striking fact that the rates at most ages tend to be higher for
females than for males. Of particular interest is the difference between
the sexes during the fifteen years from 1936 to 1950: the peak for the
young adult years was sheared off first for the males by 1941-5, then for
the females by the next five-year period. There is now very little difference
between the rates for the sexes up to the age of 25 years, but thereafter
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the female rate is still a little higher than the male. This sex difference
in adults is similar to that seen in other countries with a low tuberculosis
mortality, but it differs strikingly from the age-specific rates in the USA,
for example, where the rate for females in the older age-groups is very

much lower than for males.

Morbidity

Although reporting of tuberculous patients has been in effect since
1904, it was not until 1933 that all districts participated. Because of
ambiguity governing the reporting of cases, figures submitted were not
reliable until 1939, when the regulations were clarified and reporting
became more accurate. Table IV gives the total number of cases reported
for all forms of tuberculosis from 1939 to 1950, including new and recru-

descent cases, and cases remaining on the register at the end of each year.

TABLE IV. REPORTED MORBIDITY FROM TUBERCULOSIS (ALL FORMS),
BY YEAR, 1939.50

Cases reported during year Cases remaining on register
(new and recrudescent) at 31 December

Year cnumber of ase-rate per number of case'rate per
cases population * cases population *

1939 570 4.7 1,087 9.0

1940 522 4.3 1,106 9.1

1941 522 4.3 1,113 9.1

1942 551 4.4 1,135 9.2

1943 519 4.1 1,049 8.3

1944 425 3.3 979 7.7

1945 353 2.7 956 7.3

1946 425 3.2 1,039 7.8

1947 421 3.1 1,116 8.2

1948 320 2.3 1,006 7.3

1949 316 2.2 990 7.0

1950 314 2.2 996 6.9

* Case-rates based on population at the end of the year

New cases of tuberculosis in all forms, by sex and age, are given for
1941-50 in table V and for 1946-50 in fig. 6. The much higher incidence
of the disease in females in the 15-34 age-group is remarkable in both
five-year periods. The decrease in reported cases during 1946-50 (2.5 for
females and 2.0 for males per 1,000 population) as compared with the
1941-5 period (3.7 for females and 3.0 for males) is also noteworthy.
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TABLE V. NEWLY REPORTED CASES OF TUBERCULOSIS (ALL FORMS) BY AGE,
SEX, AND FIVE-YEAR PERIODS, 1941-50

Five-year period 1941-5

females males

number
of cases

76

106

113

228

204

127

84

42

76

44

28

15

. 10

1,153

case -rate
per 1,000
popula-
tion

2.5

3.7

3.7

7.9

7.7

5.4

3.7

2.1

2.1

1.6

1.4

0.8

3.7

number
of cases

83

100

92

143

134

108

58

54

72

38

26

9

6

923

case-rate
per 1,000
popula-
tion

2.6

3.4

2.9

4.7

4.9

4.4

2.6

2.5

2.0

1.5

1.6

0.7

3.0

Five-year period 1946-50

females

case-rate
number per 1,000
of cases popula-

tion

56 1.4

81 2.7

79 2.7

146 4.8

152 5.3

90 3.4

69 3.0

51 2.4

47 1.3

42 1.3

13 0.6

13 0.6

11 -

850 2.5

males

case-rate
number per 1,000
of cases popula-

tion

65 1.5

77 2.5

64 2.2

91 2.8

88 3.0

79 2.9

56 2.4

23 1.1

50 1.3

34 1.1

20 1.1

10 0.7

8 -

665 2.0

FIG. 6. NEW CASES OF TUBERCULOSIS (ALL FORMS) PER 1,000 POPULATION,
BY AGE AND SEX: ICELAND, 1946-50
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Infection-Rate

Since about 1920 tuberculin testing has been carried out in different
parts of the country and, since 1935, on a comparatively broad scale in
schoolchildren 7-13 years of age.

Between the years 1931 and 1950, from 15% to 85% of children of
school age were tested each year, for the most part with Moro's patch
test. The results, however, should be accepted with some reservation for
a number of reasons. First, the tests were carried out by a large number
of physicians who, until 1935, had been given no specific instructions on
either testing procedures or reporting of results. In addition, the testing
was done in different districts of the country in different years, but the
data are assembled for the country as a whole. Finally, even though results
have been omitted for the districts in which BCG vaccination has been
carried out during the past few years, it is certain that a few vaccinated
children have been included and therefore the rates, especially for the
past two years, may be a little higher than they should be. In spite of these
limitations, we may conclude from table VI that there was a progressive
reduction in tuberculous infection in the age-group 7-13.

Additional tuberculin surveys of general population groups have been
carried out in the country since 1940, many of them covering entire medical
districts. The results in all instances indicate a rapidly declining infection-
rate. The largest increment in the percentage of positive reactors with
increasing age was usually in the age-group 15-19 in the period 1940-5;
more recently, however, it is regularly found in the age-group 20-24. This,
of course, does not mean that tuberculous infection today is more frequent
in the second age-group, but rather that persons now over 20 have had a
greater opportunity for infection earlier in their lives.

Tuberculosis Control

Practical tuberculosis-control work may be said to have begun with
the building of the first sanatorium in 1910, although the first legislation
was passed in 1903. During the first part of this century, tuberculosis-
control measures consisted mainly in the isolation and treatment of dis-
covered cases. The number of beds was far from sufficient, and almost
no systematic attempt was made to develop tuberculosis-control programmes
until, in 1935, a Medical Director of Tuberculosis Control was appointed
and systematic control work was begun.

At that time steps were taken towards improving the use of hospital
and sanatorium beds available for tuberculosis patients, and the immediate
expansion of hospital facilities. There were about 300 beds in sanatoria,
and approximately 120 patients were in general hospitals in various parts
of the country. Beds had not always been utilized in the best way; many
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TABLE VI. RESULTS OF TUBERCULIN TESTS ON CHILDREN OF COMPULSORY
SCHOOL AGE IN THE ENTIRE COUNTRY, BY AGE AND BY YEAR OF TEST,

1931-50

Age (years) Total
-(7 -13

7 8 9 10 11 12 13 years)

percentage positive

1931 21.3 21.0 26.4 33.6 36.5 37.2 46.5 32.4
1932 27.4 23.0 26.5 31.6 35.0 36.3 40.3 31.3
1933 33.0 21.0 23.0 26.0 34.0 36.7 39.4 30.4
1934 8.1 17.0 23.3 28.5 30.9 34.6 36.1 28.0
1935 15.7 20.9 21.4 23.4 28.6 30.9 34.2 26.1
1936 13.7 14.6 20.1 22.2 26.5 28.6 33.2 22.8
1937 13.8 14.7 18.4 21.6 25.0 29.2 30.7 21.7
1938 11.1 13.3 15.4 15.4 19.3 21.3 26.1 17.3
1939 9.3 10.9 14.2 14.8 16.2 20.3 21.3 15.3
1940 7.5 12.6 12.3 15.8 21.6 21.3 21.8 16.1
1941 9.3 9.1 13.4 14.3 18.0 22.0 21.5 15.7
1942 7.9 8.1 10.9 12.9 17.1 17.2 21.4 13.9
1943 5.7 8.4 9.3 11.5 13.7 15.6 17.6 12.1
1944 6.7 6.1 9.9 9.1 10.1 14.8 15.2 10.6
1945 5.8 8.2 8.0 8.5 10.8 12.0 16.1 10.1
1946 5.9 7.5 8.8 9.3 10.1 12.2 14.2 9.8
1947 5.0 7.3 9.2 10.4 10.7 12.2 14.7 10.0
1948 6.4 7.0 6.3 9.3 9.2 11.4 13.8 9.1
1949 4.7 8.7 7.8 9.0 10.4 11.9 11.5 9.1
1950 4.2 5.7 7.5 9.2 8.8 11.8 14.8 8.6

number tested

1931 75 343 337 381 370 247 254 2,007
1932 113 433 506 561 554 585 340 3,092
1933 88 428 491 573 553 578 495 3,206
1934 99 629 683 706 695 665 549 4,026
1935 306 971 1,166 1,254 1,238 1,341 964 7,240
1936 1,023 1,055 1,093 1,200 1,169 1,160 1,025 7,725
1937 1,103 1,144 1,125 1,233 1,221 1,162 933 7,921
1938 1,554 1,606 1,616 1,709 1,696 1,665 1,443 11,289
1939 1,512 1,744 1,774 1,902 1,967 1,827 1,571 12,297
1940 841 731 868 974 839 861 734 5,848
1941 623 672 793 894 932 829 726 5,469
1942 658 755 773 884 944 934 772 5,720
1943 808 864 927 1,065 1,122 1,181 1,019 6,986
1944 639 722 768 846 899 870 890 5,634
1945 1,524 1,658 1,729 1,911 1,822 1,888 1,842 12,364
1946 816 891 953 1,110 1,098 1,119 1,027 7,014
1947 799 855 860 968 967 989 857 6,295
1948 932 920 967 984 1,049 1,044 872 6,768
1949 929 928 847 931 917 918 867 6,337
1950 1,062 1,041 1,024 1,025 1,025 1,029 800 7,006
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patients requiring -sanatorium treatment were in general hospitals, and
many patients remained in sanatoria who might well have been transferred
to other places. It was therefore ruled that a tuberculous patient could be
admitted to a sanatorium or hospital only with the approval of the local
health centre or the Medical Director of Tuberculosis Control.

TABLE VII. NUMBER OF PERSONS EXAMINED IN
TUBERCULOSIS CASE-FINDING SURVEYS AND IN

DISPENSARIES, BY YEAR, 1937-50

NuYearmbica srisof Number ofpersons Percentage ofYearNumer of Nmber ofpersonstotal populationYer medical districts * examined examined

1937 9 3,046 2.6

1938 11 6,374 5.4

1939 27 10,942 9.1

1940 23 18,454 15.2

1941 19 17,266 14.1

1942 12 13,917 11.2

1943 15 15,451 12.3

1944 25 18,870 14.8

1945** 14 53,245 40.8

1946 27 15,473 11.7

1947 17 16,346 12.0

1948 16 17,370 12.5

1949 14 27,745 19.7

1950 20 26,837 18.6

* There are 51 medical districts io the country.
** Including the photoroentgen survey in Reykjavik

Particular stress was laid on the establishment of health centres specifi-
cally devoted to tuberculosis-control work and of mobile x-ray survey
units for use in the rural areas. Case-finding surveys designed to include
whole medical districts, as well as selected groups, were always combined
with tuberculin testing. The extent of the case-finding work is shown
in table VII, which lists all surveys from 1937 to 1950. Except in 1945,
when the entire population of the city of Reykjavik was also surveyed,
about 15% of the total population of the country has been examined
each year during the past ten years. A good many people have, of course,
been examined more than once, but few indeed have had no examination
at all. Difficulties in reaching some of the rural areas in Iceland have meant,
however, that more surveys have been conducted among urban residents.

The government and the public, recognizing the need for rehabilitation
of tuberculous patients, have actively supported the Association of
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Tuberculous Patients in Iceland in establishing and operating a convalescent
and occupational-therapy centre. Built in 1945, the centre has since been
enlarged to accommodate about 100 ambulatory patients, all of whom
are engaged in some practical form of industry. The institution receives
a daily allowance from the State for patients who, in the opinion of the
Medical Director of Tuberculosis Control, would otherwise require con-
tinued hospitalization. A further step in the rehabilitation programme
was the enactment in 1946 of the National Social Security Law, providing
for sick benefits and allowances for both the patient and his dependents.

Legislation enacted in 1921 (revised in 1936) provides for the govern-
ment to pay the cost of sanatorium or hospital care of tuberculous patients.
Revised and amended in 1939, the Tuberculosis Act now includes two
important provisions. First, a suspect person may be called in for examina-
tion at any time and, in case of refusal, may be brought in with the assist-
ance of the authorities. Secondly, if a patient, his family, or others in his
environment fail to comply with the physician's instructions to prevent
further spread of the disease, the authorities may be called upon to transport
the patient forcibly to a sanatorium or hospital, from which he may not be
discharged without special permission. The first provision has been used
in only one instance, the second, never.

BCG vaccination was first used in Iceland in 1945 for about 60 persons,
and in 1946 for about 200; all were medical students, student nurses,
or contacts in tuberculous families. During the next four years, to 1950,
vaccine was given to nearly 6,000 persons, most of them children and
adolescents. A careful record has been kept of every vaccination. The
vaccine has always been secured from the Statens Seruminstitut in Copen-
hagen and administered in conformity with its instructions.

Discussion

It is difficult to identify the factors most responsible for the sudden
and continuous decrease in tuberculosis in Iceland during the past twenty
years. Housing, nutrition, and health education have all improved during
this period and have no doubt been of great importance. Tuberculosis-
control measures have stressed systematic case-finding, earlier diagnosis,
and isolation of every open case in a sanatorium or hospital. In 1950
there were 1.7 beds available for each newly detected case of tuberculosis,
or 13 beds per death from tuberculosis. Case-finding surveys since 1940
have covered between 10% and 20% of the total population each year,
and in 1945 included 40% of the population. These surveys have empha-
sized total participation in each district: over 90 %, and in some cases
over 99 %, of the people able to attend have been examined. This is of great
importance because it has been our experience that many active cases
usually come late, or not at all, unless individually urged to seek attention.
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Tuberculin surveys are repeated yearly among schoolchildren, and to
some extent among children under school age, in most medical districts.
Quite a number of previously unknown cases of open tuberculosis have
thus been detected by the x-ray examinations systematically made on all
positive reactors and their contacts. The point has now been reached
where it is fairly easy to trace the source of infection; rarely is it not found,
even in the largest urban centres.
A few years ago systematic BCG-vaccination was proposed to supple-

ment the tuberculosis-control plan, particularly for the age-group 12-29,
where the risk of infection appeared to be greatest. However, vaccination
has not been carried out on the scale originally planned because of the
rapid decline in the infection-rate, morbidity, and mortality. Altogether,
only about 6,000 persons had been vaccinated up to the end of 1950, most
ofthem in the period 1948-50. The persons included in the BCG programmes
were born between 1918 and 1950, with the greatest proportion born between
1929 and 1936. Within this latter age-group, approximately 15% of the
total population has been vaccinated. Although vaccination has usually
been carried out among groups of schoolchildren, there has been some
attempt to vaccinate the contacts of cases of tuberculosis. As in other
countries where BCG has been used without having an adequate control-
group of unvaccinated persons, it is, of course, impossible to evaluate
the effect that BCG may have had on tuberculosis in Iceland. 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 vaccinations, 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.

It is difficult to say what factor or factors have had the greatest influence
on the decline of tuberculosis in Iceland. Improvement in socio-economic
conditions, and general control measures-particularly case-finding and
isolation of open cases-have probably contributed most to the rapid decline
of both morbidity and mortality in the past two decades. To what extent
similar reductions in other countries may have been influenced by mass
BCG-vaccination we cannot, of course, say. Our experience simply shows
that a rapid decline in tuberculosis may occur without the extensive use
of BCG.

SUMMARY R1NSUMIR
The course and prevalence of tubercu- L'6volution et la frequence de la tuber-

losis in Iceland from 1911 to 1950 are culose en Islande, de 1911 a 1950, font
reviewed. At the beginning of the period, l'objet de cette etude. Dans les premieres
when registration of deaths was initiated, annees de cette periode, alors que la decla-
tuberculosis mortality was found to be ration des d&ces etait A ses debuts, les
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about 150 per 100,000 population. During
the next two decades it increased, irregu-
larly but persistently, to reach a peak of
217 in 1925. It remained high for the next
seven years, dropped suddenly to 154
in 1933, and then, apart from a slight tem-
porary increase during the years of the
second World War, continued to fall
rapidly, reaching the lowest figure, 20 per
100,000 population, in 1950.

The mortality-rates have been broken
down to reveal the role of age and sex
over selected five-year periods. The highest
proportionate mortality (60 %) was ob-
served in the 15- to 19-year age-group
between 1926 and 1930; it has since fallen
to 20%. The most recent figures indicate
that the highest proportionate mortality
(about 25%) occurs in the 20- to 29-year
age-group; tuberculosis in 5- to 9-year-old
children accounts for less than 5% of the
total mortality. Graphs demonstrating the
tuberculosis age-specific death-rate show
clearly the change in shape of the mortality
curve since 1940: its initial height for the
years of early childhood has disappeared,
the peak corresponding to the young-adult
years has been flattened, and the section for
the adult population (25 years and over)
now shows little variation, dropping only
slightly with age. In fact, tuberculosis is
no longer as selective of particularly
vulnerable age-groups as it was before
1940.

Sex-specific tuberculosis death-rates in-
dicate that in every age-group the disease
is more dangerous to women; between
1936 and 1950, when the combined mor-
tality-rate began to drop sharply, it was
the rate for males which was first affected.

The steep decline in mortality for all
forms of tuberculosis is reflected in the
figures of the death-rate for each form to
varying degrees at different periods. The
ratio between pulmonary and non-pulmo-
nary tuberculosis mortality was approxi-
mately2:1 until 1935, subsequentlychanging

chiffres indiquaient une mortalite par tuber-
culose de 150 pour 100.000 habitants. Au
cours des vingt annees suivantes, elle aug-
menta, irregulierement mais constamment,
pour atteindre un maximum de 217 pour
100.000 en 1925. Elle resta elevee durant
les sept annees suivantes, s'abaissa brus-
quement A 154 en 1933 et, des lors, con-
tinua a d6croitre rapidement, exception
faite d'une legere elevation passagere pen-
dant la Seconde Guerre mondiale; le chiffre
le plus bas - 20 pour 100.000 habitants -
a et note en 1950.

Les taux de mortalit6 ont et analyses
de fa9on a mettre en evidence le r6le de
1'Age et du sexe au cours de periodes quin-
quennales choisies. Le taux de mortalite
proportionnelle le plus eleve- 60% - a
ete observe dans le groupe d'age de 15 A
19 ans, de 1926 a 1930; il s'est abaisse A
20% depuis lors. D'apres les chiffres les
plus recents, la mortalite relative la plus
elevee (environ 25 %) s'observe dans le
groupe d'age de 20 A 29 ans. Les deces par
tuberculose representent A peine 5% du
nombre total de deces chez les enfants de
5 a 9 ans. Des graphiques illustrant le taux
de mortalite specifique par groupe d'age
montrent clairement les modifications de
la courbe de mortalite depuis 1940: le
mouvement ascendant observe pour les
premieres annees de l'enfance n'existe plus;
le sommet qui correspondait au debut de
l'age adulte s'est affaisse; le trongon de la
courbe relatif a la population adulte (25 ans
et plus) ne varie actuellement plus guere; il
s'abaisse legerement avec l'age. En fait, la
tuberculose n'est plus l'apanage de certains
groupes d'Age particulierement vulne-
rables, comme c'etait le cas avant 1940.

Les taux de mortalite specifique par sexe
montrent qu'a tout Age, la mnaladie est
plus dangereuse pour les femmes; entre
1936 et 1950, lorsque le taux global de
mortalite commenga a baisser fortement,
ce fut le taux afferent aux homines qui
s'abaissa le premier.

L'abaissement brusque de la mortalit6
pour toutes les formes de tuberculoses se
retrouve, A des degres divers pour diff&e
rentes periodes, dans les chiffres concer-
nant chacune des formes de la maladie. Le
rapport entre les formes pulmonaires et
non pulmonaires qui etait environ de 2:1
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to 3:1. From 1911 to 1930 tuberculous
meningitis caused a remarkably high num-
ber of deaths, fluctuating between 20 and
50 per 100,000 population. The past twenty
years, however, have shown a steady de-
crease to a rate of about 2 per 100,000 in
1949 and 1950. Over the whole period the
highest meningitis death-rate has consis-
tently occurred in infancy and early child-
hood. Mortality-rates for forms of tuber-
culosis other than pulmonary and menin-
geal were comparatively high and con-
stant for the twenty years following 191 1,
and reached a peak in 1927 of 35 per
100,000 population. Since then, however,
a gradual decline has brought about a
reduction of about 90%.
The tuberculosis morbidity- and infec-

tion-rates are discussed. Since 1939 the
morbidity-rates are accurate, and the
decrease in reported cases during the past
decade is noteworthy. Infection-rates,
obtained through tuberculin testing on a
comparatively broad scale, especially in
schoolchildren 7-13 years of age, show a
progressive reduction in tuberculosis infec-
tion in the country as a whole.

The authors find it difficult to state which
are the decisive factors in the sudden and
continued reduction in tuberculosis morbi-
dity and mortality. A general rise in the
standard of living and systematic control
measures inaugurated in 1935, when a
Medical Director of Tuberculosis Control
was appointed, have undoubtedly contri-
buted greatly to this trend during the past
twenty years. Case-finding surveys, com-
bined with tuberculin testing, were carried
out annually from 1937 to 1950 on about
15% of the total population; in 1945
a mass survey of the inhabitants of the
city of Reykjavik was also undertaken,
bringing the national total surveyed in
that year to over 40%.

Stress has been laid on the early diagno-
sis and prompt isolation and treatment of
all open cases, the establishment of health
centres and x-ray survey units for rural
areas, and the more economic use of
hospital and sanatorium facilities. There

jusqu'en 1935 passa plus tard a 3:1. De
1911 A 1930, la meningite tuberculeuse fit
un nombre extremement eleve de victimes,
20 A 50 pour 100.000 habitants. Durant les
vingt dernieres ann&es, cependant, on a
observe une baisse continue; un taux de
2 pour 100.000 a e enregistre en 1949
et 1950. Durant toute la periode, ce sont
les nourrissons et les enfants en bas age
qui ont surtout et frappes. Les taux de
la mortalit6 due aux formes de tuberculose
autres que pulmonaire et meningee furent
relativement eleves et constants de 1911
A 1931, et atteignirent un maximum de 35
pour 100.000 habitants en 1927. Depuis
lors toutefois, une baisse graduelle a reduit
ces taux de 90% environ.

Les taux de morbidite et d'infection par
tuberculose sont discutes par les auteurs.
Depuis 1939, les taux de morbidite sont
exacts; la diminution du nombre de cas
declares au cours des dix derni&res annees
est notable. Les taux d'infection, etablis
d'aprEs des tests tuberculiniques effectues
sur un nombre relativement considerable
de sujets, en particulier des enfants de 7 A
13 ans, montrent une reduction progressive
de l'infection tuberculeuse dans l'ensemble
du pays.

I1 est difficile, de l'avis des auteurs, de
preciser quels sont les facteurs determi-
nants de cette baisse soudaine et continue
de la morbidite et de la mortalite par tuber-
culose. L'amelioration generale du niveau
de vie et les mesures de lutte systematique
instituees des 1935, date A laquelle fut
nomme un Medecin-chef du service de
lutte antituberculeuse, y ont sans doute
contribu6 dans une large mesure durant
les vingt derni6res annees. De 1937 a 1950,
des enquetes de depistage comprenant des
epreuves tuberculiniques ont ete effectuees
chaque ann&e sur 15% environ de la
population totale. En 1945, les habitants
de la ville de Reykjavik furent soumis i
une enquete systematique; la proportion
des habitants examines dans l'ensemble du
pays s'eleva ainsi A plus de 40%.

L'effort a porte en particulier sur les
mesures suivantes : diagnostic precoce, iso-
lement immediat et traitement de tous les
sujets presentant des lesions ouvertes, eta-
blissement de centres de traitement et
d'equipes pour examens radiographiques
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are now 1.7 beds available for each new
case of tuberculosis detected, or 13 beds
per death from the disease. Rehabilitation
projects have been initiated, with State and
private support; recent social security
legislation provides further assistance for
the tuberculous; and a Tuberculosis Act
enforces regulations for preventing the
spread of infection. With the co-operation
of the population, the source of infection
is almost invariably traced.

Because of the rapid decline in the
tuberculosis infection-rate, morbidity, and
mortality, BCG vaccination has not been
carried out on the scale originally planned.
Up to the end of 1950 only about 6,000
persons had been vaccinated. Considering
that the rapid reduction in the disease
began long before BCG was introduced
into the country, it seems most unlikely
that the relatively few BCG vaccinations
given only in recent years could be expected
to have had much effect in speeding the
downward trend of the disease.

dans les regions rurales; utilisation plus
rationnelle des possibilites offertes par les
h6pitaux et les sanatoriums. On compte
maintenant 1,7 lit disponible pour chaque
cas de tuberculose decele, ou 13 lits par
d6ces dO a cette maladie. Des programmes
de readaptation ont et mis A execution,
avec I'appui de l'Etat et de fonds prives;
une legislation recente d'assurance sociale
vient d'intensifier encore l'aide aux tuber-
culeux et une loi sur la tuberculose a donne
force executoire aux mesures visant A eviter
la dissemination de l'infection. Avec
I'appui de la population, la source d'infec-
tion est reperee dans presque tous les cas.
En raison de la baisse rapide des taux

d'infection, de morbidite et de mortalite
par tuberculose, le programme de vacci-
nation au BCG n'a pas pris l'ampleur
prevue au debut. A la fin de 1950, 6.000
personnes seulement avaient ete vaccinees
au BCG. Etant donne que le recul rapide
de la maladie s'est manifeste bien avant
l'introduction de la vaccination au BCG
dans le pays, il parait peu probable que
les vaccinations relativement peu nom-
breuses effectuees ces dernieres annees
seulement aient pu contribuer A acc&
lerer cette regression.
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