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The Changing Age-Structure in Sweden
and its Impact on Mental Illness
TORSTEN SJOGREN, M.D. I & TAGE LARSSON, M.D.2

In Sweden, as in other developed countries, the increased expectation of life has led
to a growing preponderance of the older age-groups. The need for a thorough study of
the effect of this new situation on the general health level of the population is evident, but
material for such a study is still largely lacking. The article below discusses the difficulties
of investigating the situation in the field of mental illness, and describes an enquiry into
the senile psychoses in Stockholm. No sign was discerned ofa trend towards an increasing
morbidity-risk for senile psychosis in the different age-groups, the increasing number of
admissions to hospitals being due to other, mainly social and economic, causes. This
finding is of interest in the light of the cautious conclusion reached in Sweden that the
increased economic burden created by the growing number of old persons can largely be
offset by an increase in the relative number ofable-bodiedpersons in the higher age-groups.

In most fields of medical research interest was
formerly directed mainly towards diseases occurring
before old age. Not least was this the case in the
fields of psychiatry and human genetics.
During the last few decades, however, the study

of the diseases of old age and, in general, the various
problems confronting old people have attracted
increasing interest. This applies above all to the
countries of the West, where demographic, economic,
and social changes have already brought about a
striking structural change in the population. What
we are here confronted with is the interaction between
a number of different factors, some of which are:

(a) a marked reduction in mortality;
(b) improved hygiene and care of the sick (in-

creased resources, new diagnostic and therapeutic
measures, the possibility of shortening the period
of hospitalization or of medical attention);

(c) the process of urbanization and the greater
mobility of the population, together with improved
social and economic standards;

(d) the changed age-structure of the population,
brought about partly by the reduction in mortality
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and partly by changes in the birth rate and in migra-
tion;

(e) increased interest in using the labour of older
people productively.
The interaction between the size, structure, and

general state of a population on the one hand, and
the composition, distribution, and action of the
genes on the other, has been discussed in previous
papers (Sj6gren, 1954; Larsson, 1956/1957).

Relatively, the reduction in mortality has been
most marked in the lower age-groups and in middle
age; it has been less in the higher age-groups. This
is shown in Table 1, which gives the mortality risk
per 1000 for certain ages in the Swedish population
during the periods 1901-1910, 1931-1940, and
1951-1955. It should be observed that the figures
show the mortality rate (the probability that a person
of a stated age will die within one year, i.e. the one-
year risk figure) and not the death rate (the number
of deaths in an age-group in relation to the average
population in the age-group in question, i.e. the
central quotient).

This reduction of mortality in the lower age-
groups will result in a considerable increase in the
relative number of people in the higher age-groups.
Table 2 shows the number of survivors out of
1000 infants born alive and out of 1000 fifteen-year-
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TABLE I
MORTALITY RATES IN SWEDEN DURING THE PERIODS

1901-1910, 1931-1940 and 1951-1955

Mortality rate per 1000

Age 1901-1910 1931-1940 1951-1955

Males [Females Males Females Males Females

0 92.6 76.0 50.8 38.8 22.4 17.2

1 22.8 21.2 6.8 5.6 1.8 1.6

3 7.9 7.6 2.4 1.9 1.0 0.8

5 5.0 5.2 1.6 1.4 0.8 0.4

10 3.2 3.2 1.3 1.1 0.5 0.3

20 6.4 5.3 3.8 2.9 1.3 0.6

30 6.0 6.1 3.4 3.1 1.5 1.0

40 7.6 7.0 4.4 3.9 2.2 1.9

50 11.2 9.1 8.6 7.3 5.6 4.5

60 20.7 16.6 18.0 15.3 15.6 11.2

65 30.0 24.9 28.0 24.4 24.0 18.7

70 46.4 40.3 44.4 39.3 39.9 33.2

75 74.6 67.0 72.0 67.3 64.5 56.6

80 120.8 109.5 119.0 111.2 107.8 99.2

85 192.3 173.6 186.2 175.6 174.7 156.9

90 287.0 252.7 282.7 262.9 260.6 233.3

olds in a hypothetical stationary population in
which the mortality is assumed to agree with the
experience gained during the periods mentioned.
As a comprehensive criterion of mortality changes

one may conveniently use the mean expectation of
life at different ages (Larsson & Sjogren, 1954).
In Table 3 such figures are given for 10-year periods
from 1861-70 to 193140 and for the 5-year periods
1941-1945 to 1951-1955. Thefiguresforl911-1920are
affected by the influenza epidemic which occurred
towards the end of the period. The marked increase
in the mean expectation of life during the past
15 years is especially worthy of attention. From the
period 1931-1940 to the period 1951-1955 the mean
expectation of life at birth increased by about 10%,

and the mean expectation of life at the age of 65
increased by about 7% (rather more for women,
rather less for men).

There seems to be no reason to assume that the
reduction in mortality will not continue. It may be
observed, however, that the reduction is not so
noticeable for all causes of death. With regard to
the mortality due to the more important diseases,
the statistics show a number of marked increases,
but changes in the principles of registration and
increased diagnostic accuracy make it difficult to
assess these results with any great confidence. A

TABLE 2
SURVIVAL RATES ACCORDING TO OBSERVED SWEDISH MORTALITY

DURING THE PERIODS 1901-1910, 1931-1940 and 1951-1955

Survivors per 1000 births Survivors per 1000 personsattaining 15 years of age
Age 1901-1910 1931-1940 1951-1955 1901-1910 1931-1940 1951-1955

M F: M | F | M F M ] F | M F M F

0 1 000 1000 1 000 1000 1 000 1000 - - - - - -
15 835 850 922 938 967 976 1000 1000 1000 1000 1000 1000

30 766 784 881 900 950 966 917 922 955 959 982 991

50 657 680 801 825 901 928 787 800 868 880 931 952

60 565 604 710 745 821 866 677 710 769 794 848 888

65 500 547 636 680 747 809 599 644 690 725 773 829

70 417 469 536 584 643 718 499 552 581 623 665 736

75 312 365 406 453 502 579 374 429 440 483 519 594

80 194 237 254 292 331 398 232 279 275 312 342 407

85 87 116 117 141 164 206 105 136 127 150 169 211

90 24 37 34 43 51 71 28 43 36 46 53 73
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TABLE 3
MEAN EXPECTATION OF LIFE ACCORDING TO OBSERVED SWEDISH MORTALITY 1861-1955

AND ACCORDING TO LIFE TABLE " L55 "

Mean expectation of life in years

Age Sex Observed Swedish mortality during the period

1861- 1871- 1881- 1891- 1901- 1911- 1921- 1931- 1941- 1945- 1951- Progno-
1870 1880 1890 1900 1910 1920 1930 1940 1945 1950 1955 sis "L55"
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16.6

12.2
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6.9
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54.0

55.6

45.9
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12.8
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4.0

2.6

2.9

55.6

58.4

53.4

55.3

45.3

47.4

38.6

40.2

31.1

32.6

23.4

24.8

16.1

17.2

12.8

13.7

9.9

10.5

7.3

7.8

5.3

5.7

3.7

4.0

2.6

2.9

61.0

63.2

57.2

58.4

48.5

49.7

40.6

41.6

32.3

33.4

24.2

25.1
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7.6

7.9

5.4

5.7

3.8

4.1

2.7

2.9

63.8

66.1

58.6

60.0

49.6

50.9

41.1

42.3

32.4

33.6

24.1

25.1

16.5

17.2

13.1

13.6

10.0

10.4

7.4

7.7

5.3

5.6

3.8

3.9

2.6

2.8

67.1

69.7

60.4

62.4

51.2

53.0

42.6

44.0

33.6

35.0

25.0

26.2

17.2

18.0

13.7

14.3

10.5

11.0

7.8

8.2

5.6

5.9

4.0

4.2

2.8

3.0

69.0

71.6

61.6

63.6

52.1

54.0

43.0

44.6

33.8

35.3

25.0

26.3

17.0

18.0

13.5

14.3

10.4

10.9

7.7

8.0

5.5

5.8

3.9

4.1

2.7

2.9

70.5

73.4

62.7

65.1

53.1

55.4

43.7

45.7

34.4

36.2

25.5

27.1

17.4

18.6

13.8

14.7

10.6

11.3

7.9

8.4

5.7

6.0

4.0

4.3

2.8

3.0

74.9

76.8

65.6

67.4

56.2

58.0

46.8

48.6

37.4

39.3

28.3

30.1

19.9

21.5

16.0

17.5

12.6

13.9

9.5

10.7

6.9

7.9

4.9

5.6

3.3

3.9

more detailed analysis would fall outside the scope show a decrease. The percentages in the table-the
of this discussion. aggregate morbidity risk up to 80 years of age-
Some figures for suicide and accidents are given express the risk existing of a person before the age

in Tables 4 & 5. The trend in the higher age-groups of 80 years committing suicide unless " protected "
is seen to be rather a declining one than the reverse. therefrom by dying from some other cause. The
As appears from Table 4, the incidence of suicide figures have thus precisely the same character as the
during each decade increases with age up to about morbidity risks calculated for psychoses (Table 13).
50 years. In the higher age-groups the figures are As may be seen from Table 5, suicides and fatal
fairly constant for males, while the figures for females accidents play, in relation to the total number of
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TABLE 4
SUICIDES IN SWEDEN

ACCORDING TO SEX AND AGE 1921-1950

Number of suicides per annum and per
100 000 of the average population

Age-group Males | Females

1921- 1931- 1941- 1921- 1931- 1941-
1930 1940 1950 1930 1940 1950

0- 9 0.0 0.0 0.0 0.0 0.0 0.0

10-14 0.6 0.2 0.5 0.1 0.1 0.2

15-19 4.7 5.2 6.2 2.2 2.2 2.3

20-24 15.5 14.9 17.6 4.7 5.0 6.5

25-29 20.6 20.0 17.2 4.6 6.1 7.2

30-34 24.7 24.1 20.2 6.9 7.1 7.5

35-39 33.1 30.8 27.0 5.4 8.3 9.1

40-44 40.9 39.2 30.9 9.8 10.2 10.1

45-49 50.0 47.5 35.6 10.9 12.7 12.7

50-54 54.6 58.3 40.2 13.1 12.5 13.0

55-59 58.3 61.9 44.8 12.3 14.7 12.6

60-64 62.3 62.3 44.8 12.1 12.8 12.3

65-69 57.0 56.6 51.6 10.7 11.9 12.1

70-74 56.1 51.2 42.2 9.8 8.4 11.9

75-79 55.5 57.6 49.7 12.2 7.7 8.1

80- 56.6 57.7 51.7 7.0 6.2 6.4

All ages 24.1 26.3 22.7 5.7 6.6 7.3

Total number of
suicides 7 161 8 120 7 566 1 738 2 101 2 448

Aggregate morbi-
dity risk up to 80
years of age, % 2.67 2.65 2.14 0.57 0.60 0.63

deaths, a subordinate role in the higher age-groups.
Of the deaths in the age-group 60-69, fewer than
5 % among men and fewer than 2% among women

are due to these causes. In the age-group 70 and
over the corresponding figure is 2% for both sexes.

In the younger age-groups the relative importance
of these causes of death is considerably greater, but
as the mortality is low, the effect upon the age-

structure of the population is fairly small.
In concert with medical experts, the Swedish life

insurance companies have attempted a prognosis
concerning the future development of mortality.
The prognosis is based upon statistics of causes of

death in the Swedish population, and the different
causes have been classified in groups according to
what the medical experts have considered to be the
probable trend of development. The resulting table
of mortality (" L55 ") has been levelled out according
to Makeham's formula, and thus does not take the
higher mortality in the first years of life into consi-
deration. In Table 3, the mean expectation of life
according to this table of mortality is given in the
column on the extreme right.
As appears from Tables 1-3, the effect of the

reduction in mortality must be an essentially changed
age-structure of the population. A factor that plays
a still greater r6le, however, is the considerable
changes that have taken place in the birth rate and
in emigration and immigration. A summary of
these data is given in Table 6. The fluctuations in
the birth rate are very great. The number of infants
born alive in the year 1909 amounted to 140 000, in
the year 1934 to 85 000, in the year 1944 to 135 000
and in the year 1954 to 105 000. During the period
1881-1890 the emigration surplus was on an average
33 000 per annum, while during the period 1946-
1950 the immigration surplus amounted to an
average of 20 000 per annum.
The total result of the changes in mortality and in

the birth rate, together with that due to migration,
is that Sweden's population now has a very peculiar
age-distribution, which will change progressively
through an upward displacement of the preponderant
age-groups to a considerable over-representation of
the higher ages. As regards these, it is possible to
make calculations with a satisfactory degree of
accuracy quite a long way into the future, as the
only uncertain factors of any real importance here
are the reduction in mortality and the immigration
surplus.
At the beginning of the year 1957 the number of

persons aged 67 and over (as from the age of 67 the
state pays an old-age pension) amounted to 691 000.
This number, it is calculated, will have increased
by the year 1965 to 811 000, by the year 1970 to
900 000, by the year 1975 to 1 009 000, and by the
year 1980 to 1 111 000, and will reach, during the
period 1985-2000, the approximate figure of
1 200 000. The calculations are based upon the
life insurance companies' prognosis of the develop-
ment of mortality and upon the assumption of an
annual immigration surplus of 10 000 persons.

In this connexion it is interesting to compare the
actual age-distribution in the population with the
age-distribution that would have obtained in a
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TABLE 5
SUICIDES AND DEATHS BY ACCIDENT IN SWEDEN ACCORDING TO SEX AND AGE, 1931-195

Number per annum and per 100 000 of the average population Number per 1000 deaths

Sex All deaths Suicides Deaths by accident Suicides Deaths by accident
-g ro p-

1931- 1941- 1931- 1941- 1931- 1941- 1931- 1941- 1931- 1941-
1940 1950 1940 1950 1940 1950 1940 1950 1940 1950

Males

0- 4 1 393 836 0.0 0.0 50.2 50.6 0 0 36 60

5-14 141 92 0.1 0.2 33.1 33.6 1 2 234 366

15-29 306 216 13.4 14.0 51.7 62.6 43 65 165 290

30-49 463 336 34.4 28.0 47.8 46.9 74 83 103 140
50-59 1 185 1 016 60.0 42.3 60.3 55.0 51 42 51 54

60-69 2 718 2 461 59.8 44.1 70.0 66.2 22 19 26 27.

70- 9 690 9 070 54.7 46.7 143.8 148.8 6 5 15 16

All ages 1 160 1 052 26.3 22.7 54.6 57.2 23 22 47 54

FemalesI
0- 4 1 068 643 0.0 0.0 28.7 29.2 0 0 27 45
5-14 122 64 0.1 0.1 10.1 9.5 1 1 83 147

15-29 276 155 4.5 5.5 8.3 6.6 16 35 30 42

30-49 423 289 9.4 9.7 7.1 6.3 22 34 17 22

50-59 1 003 811 13.5 12.8 13.5 11.3 13 16 13 14

60-69 2 365 2 042 12.4 12.2 30.4 24.3 5 6 13 12

70- 9 331 8 767 7.6 9.3 194.4 192.1 1 1 21 22

All ages 1 174 1 034 6.6 7.3 24.0 23.1 6 7 20 22

Total number
of deaths
Males 358 293 349 868 8120 7 566 16 871 19 018

Females 371 173 347664 2101 2448 7582 7782

stationary population with a defined mortality.
Such a comparison is made in Table 7. In Table 8 a
comparison is drawn between the age-distribution
among persons deceased during the periods 1931-
1940 and 1941-1950 and the corresponding age-
distribution in a stationary population. It appears
from Table 7 that in the population on 1 January
1957 10.3 % of men and 12.0% of women were over
65 years of age. In a stationary population with the
mortality observed for the period 1951-1955 the
corresponding percentages would be 14.7 and 16.2,
a relative increase of the age-group 65 years and
over by about 40%. From Table 8 it appears that
during the period 1941-1950 67% of deaths among
men and 73% of deaths among women occurred

in the age-group 60 years and over. In a stationary
population with the mortality observed for the
period 1951-1955 the corresponding percentages
would be 82 and 87 respectively.
These figures alone should suffice to show the

necessity for devoting more research and more of
our resources for the care of the sick than has
hitherto been done to the needs of the older age-
groups. Further, the figures in Table 7 reveal the
urgent need for the early transformation of the
labour market so as to make productive use of
the capacities of older persons.

It is worth while adding that from the viewpoint
of production the very favourable age-distribution
in the population will progressively move in an
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TABLE 6
VITAL STATISTICS FOR SWEDEN 1851-1955

Average Average annual number in thousands
During the population

period thousands Marriages births Deaths Emigrants Immigrants Increase of
thousainds births ~~~~~~~~~~population

1851-1860 3 642 27.7 119.4 79.0 1.7 . 37.7

1861-1870 4 079 26.7 128.1 82.2 12.2 . 30.9

1871-1880 4 387 29.9 133.7 80.1 15.0 39.7

1881-1890 4 673 29.3 135.8 79.2 37.6 4.8 21.9

1891-1900 4 932 29.3 133.9 80.7 24.7 7.9 35.1

1901-1910 5 310 31.8 136.8 79.1 25.8 8.4 38.6

1911-1920 5 713 35.8 126.3 81.6 11.8 7.6 38.2

1921-1930 6 045 39.2 105.8 72.9 12.9 6.2 23.8

1931-1940 6 251 51.5 90.3 72.9 2.6 6.5 22.9

194V-1945 6 501 62.7 121.9 69.2 2.3 9.6 60.5

1946-1950 6 875 58.2 124.9 70.3 10.0 29.5 74.3

1951-1955 7169 53.1 108.6 69.1 15.1 25.6 51.2

TABLE 7
AGE-DISTRIBUTION IN POPULATION

Percentage composition of population according to age

Actual Hypothetical stationary population according to life table
Age group population

on 1 Jan. 1957 1901-1910 1931-1940 1951-1955 "1L55"

M F M F M F M F M F

0-14 24.4 23.0 23.7 23.1 22.0 21.5 20.7 20.0 19.9 19.4

15-29 18.8 18.3 22.1 21.5 21.3 20.9 20.4 19.8 19.6 19.1

30-49 29.5 28.9 26.3 25.8 26.5 26.2 26.4 26.0 25.4 24.9

50-64 17.0 17.8 16.1 16.4 17.2 17.4 17.8 18.0 17.7 17.5

65-69 3.9 4.4 4.2 4.5 4.6 4.8 5.0 5.2 5.2 5.2

70-74 2.9 3.4 3.4 3.7 3.7 3.9 4.1 4.4 4.4 4.7

75-79 2.0 2.3 2.3 2.6 2.6 2.8 3.0 3.4 3.6 3.9

80- 1.5 1.9 1.9 2.4 2.1 2.5 2.6 3.2 4.2 5.3

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

0-14 24.4 23.0 23.7 23.1 22.0 21.5 20.7 20.0 19.9 19.4

15-64 65.3 65.0 64.5 63.7 65.0 64.5 64.6 63.8 62.7 61.5

65- 10.3 12.0 11.8 13.2 13.0 14.0 14.7 16.2 17.4 19.1

65 and over
per 1000inage-groupr5-64 158 184 182 206 200 217 227 255 278 311
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TABLE 8
AGE-DISTRIBUTION OF DEATHS

Percentage distribution of deaths according to age

Observed during theperiodHypothetical stationary population
Age- Observed during the period according to life table
group

1931-1940 1941-1950 1951-1955 I" L55 "

M F M F M F M F

0-4 8.5 6.0 6.9 5.1 2.7 2.1 0.5 0.5

5-59 30.3 26.7 26.1 21.5 15.2 11.3 12.6 11.2

60-69 16.3 15.3 18.5 16.9 17.8 14.8 13.8 11.6

70- 44.9 52.0 48.5 56.5 64.3 71.8 73.1 76.7

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

unfavourable direction, and that during certain
periods the change will, so to speak, overshoot the
mark. The older generation in the present popula-
tion is much reduced in numbers through emigration
and the previously relatively high mortality. The
age-groups stemming from the births during the
three decades 1891-1920 have not to the same
extent been reduced through emigration and mort-
ality. The age-groups whose years of birth fall
within the two decades 1921-1940 are considerably
smaller than these, and the differences in respect of
mortality and migration have been nowhere near
sufficient to bring about a levelling.

In medical discussion, especially in the field of
geriatrics, great interest has been shown in the
question whether the decrease in mortality in the
lower age-groups may entail a tendency to a lowered
state of health in the population when it comes to
include more of the higher age-groups. It is obvious
that this will be the case as regards certain diseases,
for example diabetes. As far as this disease is
concerned, it seems probable that both absolutely,
and in the light of the factor of voluntary birth-
control, which reduces the significance of differential
physiological fertility, the greater possibility of
reproduction open to diabetics will result in a
progressive increase in the number of new cases in
coming generations.

It is extremely difficult to obtain comparable
figures of sickness and invalidity from different
periods. The statistical data are as a rule affected
by purely medical factors as well as by changes in

legislation, income structure, occupational level,
etc. It is, however, obvious that the improved
standard of living and medical advances have led to a
reduction not only of mortality but also of invalidity.
To illustrate this, certain figures have been given
in Table 9 from German sickness insurance for the

Table 9
INVALIDITY IN AGES 60 TO 66 YEARS

Number of invalids per 1000 of population

Germany Sweden
Age-
group 1906-1908 1921-1925 December January

1940 1952

M F M F M F M F

60 183 333 130 183 71 124 68 88

61 212 373 142 201 87 147 74 100

62 245 417 156 221 97 166 78 107

63 283 462 173 245 110 198 89 122

64 326 508 192 273 128 226 102 150

65 373 554 215 307 153 257 114 162

66 424 599 243 347 182 285 122 164

years 1906-1908 and from Swedish national pensions
insurance for the years 1921-1925, 1940 and 1952.
(The figures are taken from a Government report-
SOU 1955.32.)
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In the present material the most important causes
of invalidity are mental diseases, rheumatic diseases,
and cardiovascular diseases. According to an
investigation for the year 1949, these three groups
represent 42, 20 and 15% of the invalidity occurring
in connexion with the national pensions insurance.
Even if the figures must be judged with caution,

they do nevertheless show that the increased burden
on the active population caused by the reduction of
mortality and the consequent growing number of
old persons can in a high degree be offset by the
increase in the relative number of able-bodied
persons in the higher age-groups.

In psychiatry the psychoses of old age are from
the quantitative viewpoint assuming ever greater
importance. Increased longevity means that the
psychiatrist has access to more material than
formerly and is able to study it more thoroughly.
The results of research are becoming economically
increasingly significant, in view of the importance
of putting the labour of older persons to productive
use. Improved communications and increased
resources for the care of the sick give old people
easier access to hospitals and medical attention.
Furthermore, the process of urbanization and the
increase in internal migration, together with the
changed structure of the family (an increased
marriage rate and reduced dispersion in the number
of children per family), create a number of difficulties
for the care of the aged in the home when they are
ill. In the older agrarian community these diffi-
culties did not exist to the same extent.
From the psychiatric viewpoint it is extremely

desirable that the late forms of, for example, schizo-
phrenia and manic-depressive psychosis should be
studied with a greater wealth of material. To a
certain extent it can be said that the psychiatry of
middle age is repeated in old age. The study of the
late forms throws valuable light on the clinical
picture, and, further, the process of physiological
aging affords room for the manifestation of symp-
toms which are not to the same degree, or not at all,
shown in earlier stages.
During recent years the etiological and diagnostic

problems of psychoses in the higher age-groups
have been taken up for analysis and revision,
especially in important papers by Roth and his
school (Roth, 1950; 1955).
As regards the psychoses of old age proper, it

has previously been scarcely possible to carry out
clinical and genetic investigations on plentiful and
representative material. Despite the intensive work

now going on in these fields in different parts of the
world, it must be admitted that our knowledge of
the etiology and clinical picture of the psychoses
of old age is still pretty incomplete.

In an investigation of Alzheimer's disease and
Pick's disease (T. Sjdgren, H. Sjogren & A. Lindgren,
1952), it was found that the prevalence of these
forms of disease was much greater than was formerly
considered the case. In Sweden it is only during
the two last decades that these diseases have been
made the subject of differential diagnosis to distin-
guish them from other pre-senile and senile psy-
choses. This has been done especially at the mental
hospitals in the two cities of Stockholm and Gothen-
burg, from which the primary material was taken.
The number of probands amounted to 80, and in
addition to these, 30 secondary cases were registered
in field studies. On the basis of this material it was
possible to calculate that about 10% of all pre-
senile and senile psychoses fall under the diagnosis
of Pick's disease and Alzheimer's disease. The
morbidity risk in the population for these two
diseases taken together is 0.1 %.

This situation is probably also true of other forms
of pre-senile and senile psychosis. It seems obvious
that it has hitherto not been possible to master the
difficulties of achieving a sufficiently complete
registration of these diseases in Sweden.

In official Swedish medical statistics pre-senile
psychosis, senile psychosis, and psychosis with
cerebral arteriosclerosis are listed under three
separate heads. Both absolutely and relatively the
frequency of these diseases shows a progressive
increase with time, in respect of both the number
of first admissions to mental hospitals and the
number of patients in such hospitals. As regards
first admissions and patients at State mental hospitals
and those of the three largest cities, the situation is
illustrated in Tables 10-12. In Table 10 is given the
percentage of each of the three diagnostic groups
in the total number of psychoses. It appears that
the group senile psychosis comprises around 10% of
the total number of first admissions to these hospi-
tals. For senile psychosis and psychosis with
cerebral arteriosclerosis taken together the figure
exceeds 15%. During the period 1946-1950 nearly
9% of all first admissions were persons who had
attained the age of 70 years. As a matter of fact,
these figures are higher still if hospitals of the second
class and nursing homes are included, since the
relative frequency of senile psychoses in these is
higher than at first-class hospitals.
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TABLE 10
FIRST ADMISSIONS AND PATIENTS AT MENTAL HOSPITALS OF THE STATE AND THE THREE

LARGEST CITIES ACCORDING TO DIAGNOSIS, 1931-1945

Investigations of the incidence and prevalence of
mental disorders in the general population are from
both the theoretical and the practical point of view
of great interest. They afford the possibility of
studying the age of onset of, and the mortality from,
the various diseases, of calculating the morbidity
risks for different conditions in the general popula-
tion, and of assessing the need for institutional care.
If the hereditary background is investigated, it is also
possible to determine the morbidity risks for
different conditions in various categories of relatives
of the diseased persons, and thus to obtain a footing

for judging the hereditary bases of mental disorders.
A number of such investigations have been made in
different countries, using various methods.
A survey of the methods and principal results of

statistical and genetic population studies in the
field of psychiatry has been published by Stromgren
(1950).

Interesting results have been arrived at in studies
on hospital statistics (especially those relating to
first admissions), e.g. by Malzberg (1943, 1952,
1958), Malzberg & Lee (1956), Odegaard (1932,
1946).

Males Females
Diagnosis of
psychosis 1931- 1936- 1941- 1931- 1936- 1941-

1935 1940 1945 1935 1940 1945

First admissions

Average annual number

Pre-senile

Senile

Arteriosclerotic

Schizophrenia

Manic-depressive

Other psychoses

Percentage

Pre-senile

Senile

Arteriosclerotic

Patients

Average number

Pre-senile

Senile

Arteriosclerotic

Schizophrenia

Manic-depressive

Other psychoses

Percentage

Pre-senile

Senile

Arteriosclerotic
Arterosclroti 0. 0. 1. 0. 0. .

577

1 855

83

101

51

853

276

491

100.0

4.5

5.4

2.7

9 186

250

166

50

7 168

720

832

100.0

2.7

1.8

0.5

2 076

105

154

83

882

252

600

100.0

5.1

7.4

4.0

11 998

338

273

104

9 204

865

1 214

100.0

2.8

2.3

0.9

I 991

91

195

114

668

237

686

100.0

4.6

9.8

5.7

13 148

387

385

154

9 966

872

1 384

100.0

2.9

2.9

1.2

2 042

268

134

39

813

397

391

100.0

13.1

6.6

1.9

8 955

787

273

45

6 373

924

553

100.0

8.8

3.1

0.5

2 293

237

194

66

889

422

485

100.0

10.3

8.5

2.9

11 741

1 143

434

88

8 047

1 225

804

100.0

9.7

3.7

0.7

2 054

247
218

107

612

341

529

100.0
1 12.0

10.6

5.2

12 673

1 292

513

126

8 632

1 223

887

100.0

10.2

4.0

1.0
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TABLE 11
FIRST ADMISSIONS TO MENTAL HOSPITALS OF THE STATE AND THE THREE LARGEST CITIES

ACCORDING TO AGE AT ONSET OF DISEASE, 1931-1950

Percentage distribution according to age at onset of disease among first admissions
(oligophrenics excluded)

Age-
group Males Females

1931- 1936- 1941- 1946- 1931- 1936- 1941- 1946-
1935 1940 1945 1950* 1935 1940 1945 1950*

0-14 1.5 3.0 5.6 3.4 1.0 1.8 2.7 2.4

15-19 9.7 9.6 10.6 7.3 9.1 8.2 8.8 6.5

20-24 14.7 12.3 13.1 10.9 12.0 10.7 11.0 9.7

25-29 14.3 12.5 10.6 11.2 13.1 1 1.9 10.8 10.6

30-34 13.1 11.7 10.2 11.0 12.7 11.9 10.8 10.8

35-39 10.8 10.7 9.0 11.1 10.8 10.9 9.9 10.2

40-44 9.2 8.9 8.2 9.0 9.3 9.9 8.6 9.5

45-49 7.9 7.9 6.5 7.9 9.2 8.8 8.5 9.2

50-59 10.1 11.2 10.7 10.8 12.4 13.0 12.2 12.8

60-69 5.5 7.1 8.2 8.6 6.3 7.2 8.6 9.6

70- 3.2 5.1 7.3 8.8 4.1 5.7 8.1 8.7

Total { 100.0 [ 100.0 100.0 100.0 100.0 | 100.0 [ 100.0 100.0

* Preliminary figures.

The morbidity in different categories of relatives
of psychotics has been studied by several writers
with the genealogical random test method. A special
unbiased method for the selection of the probands
has been applied by Klemperer (1933) and Fremming
(1947), involving a follow-up study of all the persons
born in a certain area during a certain period or a
random sample of such persons (the birth-register
method).

Population studies have also been carried out, an
inventory of the population in a limited geographical
area being made at a definite point of time (the
census method).
The prospects of achieving a more complete

registration are as a rule improved if this is extended
to cover a relatively long period of time. Population
studies of this kind (the period method) have been
carried out by, amongst others, Stromgren (1938)
and Sj6gren (1948).
For a period investigation of a Swedish popula-

tion (Larsson & Sjogren, 1954) a rural investigation
area was selected which had a very low influx (but a
relatively high exodus) and a population of about

25 000 persons. The investigation, which was
combined with detailed studies in the field, covered
a very long registration period (1900-1944) and
comprised 1312 registered cases of psychosis, severe
psychopathy, low-grade oligophrenia and suicide.
Some factors studied in this investigation were the
mortality situation and the morbidity risk for the
major psychoses (see Table 13). For this population
the aggregate morbidity risk up to 80 years of age
was found for senile psychosis to be 0.6% for men
and 0.8% for women, and for pre-senile psychosis
to be 0.7% for men and 1.0% for women. The
investigation showed that there was a considerably
increased mortality for persons who had developed
senile or pre-senile psychosis.
One must, of course, in a population study like

that described, where a complete inventory of cases
of psychosis is aimed at, restrict the investigation to
a population of suitable size. The number of cases
with the specific diagnosis of senile psychosis or
pre-senile psychosis (including involutional psy-
chosis) amounted to 114. In judging the figures in
the results adduced one must naturally take into

578



CHANGING AGE-STRUCTURE IN SWEDEN AND MENTAL ILLNESS

TABLE 12

FIRST ADMISSIONS TO MENTAL H
OF THE STATE AND THE THREE LAR

ACCORDING TO AGE AT ONSET OF DI'
RELATIVE FIGURES

Age-group

Average annual numt
with onset of diseas
per 100 000 of the ave

in the age-g

1931
1 94C

10-14

15-19

20-24

25-29

30-34

35-39

40-44

45-49

50-59

60-69

70-79

Aggregate hospi-
talization risk up
to 80 years of age,

17

68

95

97

97

94

88

85

62

59

65

5.1

Males

1941-
1945

51

87

94

79

73

69

69

62

61

65

109

5.3

account the limited compass of this part of the
OSPITALS material.
;GEST CITIES The results obtained for the morbidity risk and

the increased mortality may probably be considered
fairly typical of the situation prevailing in the rural

)er of psychotics parts of Sweden as a whole, and in certain important
reatage stated, respects also fairly typical of the situation in the
roup entire kingdom. On this assumption the figures may

Females be taken as the basis for an assessment of the
prevalence of the psychoses in Sweden, and also

1931- 1941- for an estimation of the effects of the expected
1940 1945

l_ _ changes in age-distribution upon the occurrence of
pre-senile and senile psychoses.

13 26 In the year 1945 the population of Sweden
70 77 amounted to 6.67 million, of whom 0.66 million
91 84 were over 65 years of age. The number of affected

and previously affected persons with the diagnoses101 85 of senile or pre-senile psychosis was estimated at
105 81 9000. By the year 1965 this number, it is calculated,
101 84 will have increased to 13 000, or by about 50% in a
97 74 20-year period. Approximately one-third of the
99 80 cases will be men and two-thirds women. By the
84 67

year 1975 the number may exceed 16 000.
To obtain material for a closer study of the senile

62 65 psychoses from the epidemiological viewpoint, the
69 106 period method seems to be the most suitable. In

this connexion there arise a number of problems
to which some space may be devoted here.

Senile psychosis seldom develops before the age
5.5 5-3 of 60 years. In a population with the age-structure

that the Swedish population has had during the

TABLE 13

MORBIDITY RISK AND MORTALITY FOR PSYCHOTICS IN A SWEDISH RURAL
POPULATION (AB:bo)

Mean expectation of life compared
with that for the general population %

Main diagnosis

Psychosis: all forms

Schizophrenia

Manic-depressive psychosis

Pre-senile psychosis

Senile psychosis

Aggregate morbi-I
dity risk up to 80 or prectedyears of age, % All affectedsl

affected cases

Males Females Males Females

4.7 5.7 71 67

1.6 1.6 72 63.

0.9 1.2 95 91

0.7 1.0 60 67

0.6 0.8 50 60

All hospitalized
or previously
hospitalized

cases

Males IFemales

66

68

88

52

35

57

54

75

63

45

13
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last few decades the mean age of onset is between 70
and 75 years.

It is commoner in country districts than it is in
the bigger towns for persons with senile psychosis
to be cared for outside the mental hospitals. In
purely country districts the problem of house-room
is as a rule less troublesome. In the bigger towns
it is fairly uncommon for parents or other older
relatives to live with the family, and even where
they do working conditions often mean that it is
very difficult for adequate care to be given to a
sick older person in the home. Generally the
husband, and not infrequently also the wife, has
work outside the home, with fixed hours.

In the larger towns there are many more physicians
with specialist training, and the distance to the
hospitals is no problem. In Sweden the care of the
mentally sick is a municipal responsibility in the three
largest cities, and the number of beds available is
proportionately greater than in other parts of the
country. In these cities one may therefore reckon
on a relatively shorter delay between the onset of
the disease and admission to mental hospital, and
thus also on longer observation periods and a more
reliable and detailed diagnosis.
As in other countries, internal migration in Sweden

involves an influx into the bigger towns from the
country districts and elsewhere. A genealogical
investigation of sibs, parents and ancestors therefore
calls for more work in the case of an urban popula-
tion than in the case of a rural population. When it
is a matter of propositi of advanced age, on the
other hand, it is easier to investigate the children.
With the conditions obtaining in Sweden it appears

obvious that an epidemiological and genetic investi-
gation of the senile psychoses will have the best
prospect of yielding reliable results if it is carried
out in the bigger towns.

In view of the advanced age of onset of senile
psychosis there may be difficulties in getting a
satisfactory history of the parents of the affected
persons. On the other hand, it is an advantage
that the sibs for the most part should have arrived
at or passed the age of manifestation of senile
psychosis and that most of the children should have
at least passed the age of manifestation of the
commoner psychoses. It is thus, one might say, a
matter of choosing the registration period with
due regard to these factors, so that the investigation
is as well organized as possible.
By making the registration period fairly long it

should be possible to eliminate the risks of a certain

systematic bias. Such a systematic bias may arise
with regard to first admissions, e.g. if there is a
marked increase in the number of beds available
due to the opening of a new hospital. Similar effects
may arise through changes in the policy of admission
and discharge and through the introduction of new
methods of treatment which shorten the period of
hospitalization. Other factors which may come in
are, for instance, economic crises. Nor should it be
forgotten that the special conditions obtaining during
the Second World War may have had importance
even in a country not involved in the war. Such
effects were observed, for example, with respect to
the frequency of suicide during the First World
War. In Denmark Svendsen (1952) noted a marked
decrease in the incidence of psychosis during the
first years of the Second World War. In Sweden
there was a considerable reduction in the figures for
first admissions of schizophrenics to mental hospitals
(see Table 10).
As regards field investigations, there are both

advantages and disadvantages in choosing an urban
area. In purely country districts the clergy, doctors,
teachers and local officials often have a detailed
knowledge of the individuals in the population,
including not only those still domiciled in the
district, but also those who have moved elsewhere or
are deceased. In the cities it is more difficult to get
information of this kind.
A very large part of the migration within Sweden

takes place between the ages of 15 and 30 years.
Thus, as regards senile psychosis, one may reckon
on the great majority of the propositi having lived
for a long time in the registration area, whether
this is urban or rural. As the children have reached
a relatively mature age it should be easier to contact
them if the registration area is a big town, partly
because there are in this case fewer moves to other
districts and partly (and above all) because the
communications are so good. To get sufficient
material on senile psychosis from a rural district
it would be necessary to choose a fairly extensive
area.
For the sake of completeness, it should be added

that conditions are very different in different coun-
tries. In Sweden the registration of the population
is extremely accurate and reliable, and this is also
true of migration within Sweden, whereas in many
other countries it is difficult to follow movements
of the population.
On the basis of these general considerations, we

have for the past four years been working with a
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period investigation of senile psychoses in the city
of Stockholm. The registration period covers the
years 1931-1957. On 31 December 1950 the popula-
tion of the city of Stockholm was 774 143 persons,
including 26 362 men and 41 684 women aged
65 years and over. In the city of Stockholm the
difficulty of caring for persons with senile psychosis
in the home is especially great, and there are, apart
from the big mental hospitals, a large number of
second-class hospitals and nursing homes. The
investigation has been planned to include a study of
new cases of senile psychosis during the investigation
period from the epidemiological viewpoint, a clinical
and histopathological analysis of the typical sub-
division of the disease with progressive dementia
(senile dementia) and a clinical, genetic, and socio-
logical examination of parents, sibs, and children of
probands definitely diagnosed as having senile
dementia.

This latter part of the investigation covers 377
probands chosen from a basic material of about
750 hospitalized cases with the diagnosis of senile
psychosis who had been admitted to mental hospitals
in Stockholm during certain years (up to 1954). Of
the probands, 40 have the additional diagnosis of
cerebral arteriosclerosis, while the other 337 are
uncomplicated cases of progressive senile dementia.
In the field investigations 278 cases of different
mental diseases, including 55 cases of senile dementia,
have been registered among the nearest relatives of
the probands (parents, spouse, sibs, children).
Of the probands with a known age of onset, 2%

had developed the disease before the age of 60 years
and 8% in all before the age of 65 years. The mean
age at onset was 74 years for men and 75 years for
women. Naturally, these figures should be con-
sidered against the background of the age-composi-
tion in Stockholm city. The morbidity risk for
senile dementia increases markedly with age. At
75 years of age less than 20% of the aggregate
morbidity risk up to 90 years is over. At 80, about
half of this aggregate risk is over.
The great majority of the probands (369 out of

377) are deceased. For 13 % of the probands with a
known age of onset the observation period is at the
most 9 months. On the other hand, for 21 % it is
at least 5 years, for 5 % at least 10 years. The figures
show that there is a very considerable increased
mortality. The duration of the disease is in cer-
tain cases very short, but otherwise varies up to
11 years.

An autopsy was done in about 50 cases. In all of
these the clinical diagnosis was confirmed.
As far as possible the families of the probands

have been questioned about the role of different
environmental factors in the origin of the disease.
Conditions in a big city entail certain types of
stress; thus the incidence of divorce, for example, is a
good deal higher in Stockholm than in the rest of
the country. Certain other special factors may also
be deserving of mention. For instance, the fre-
quency of marriages between close relations is
considerably lower in Stockholm than it is in the
country districts.
We have not had time to carry out the analysis

of the epidemiological part of the material to the
point at which it would be possible to make a
closer study of the homogeneity of the material and
therefore of its representativeness. The preliminary
figures indicate, however, that the morbidity risk
and increased mortality in senile psychosis found for
the west Swedish rural population (AB-bo) are in
the main confirmed by the Stockholm investigation.
The genetic analysis has not yet been concluded,

but it is already evident that the morbidity risk
for senile dementia is significantly higher among
the parents and sibs of the probands than in the
general population. For the morbidity risk up to
80 years and up to 90 years preliminary calculations
concerning these relatives have given the figures
8% and 18% respectively.
There are no indications of a trend towards an

increasing morbidity risk for senile psychosis in the
different age-groups. The morbidity risk increases
with age, but does not seem to increase with time.
The increase in first admissions to mental hospitals
of patients with a diagnosis of senile psychosis and of
other patients in the higher age-groups, as shown
in Tables 10-12, should then be interpreted prin-
cipally as an expression of changes in demographic,
social and economic conditions-an upward displa-
cement of the age composition, an altered family
structure, increased difficulties in caring for mentally
affected old persons outside the mental hospitals,
and improved hospital facilities-and, not least, as a
consequence of more active therapeutic measures for
psychoses of other types. Presumably, an increase
in the figures for the incidence of senile dementia
from one period of time to another should, if the
influence of the changed age distribution is disre-
garded, be ascribed to a progressive improvement in
registration.
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RISUMtM

Pendant les dernieres decades, les maladies des gens
ages, et d'une fagon generale les problemes qui les
touchent, ont ete de plus en plus etudiees. Dans les
pays occidentaux ou l'evolution demographique sociale
et &onomique a entrain6 des bouleversements dans la
structure meme de la population, la diminution de la
mortalite dans les groupes d'age jeunes a conduit et
conduira de plus en plus A une augmentation conside-
rable du nombre relatif des individus appartenant aux
groupes d'Age avances. La Suede n'echappe pas a ce
phenomene et on peut estimer qu'entre 1985 et 2000 le
nombre des personnes agees de plus de 67 ans y atteindra
environ 1 200000 au lieu de 691 000 en 1957. Au point
de vue medical, et ceci interesse particulierement la
geriatrie, on peut se demander si cette diminution de
la mortalite dans les groupes d'age les plus bas ne va
pas conduire A un abaissement du niveau de sante de la
population quand elle comprendra davantage d'individus
des groupes d'age plus eleves. Pour certaines maladies
comme le diabete, il semble certain que le nombre de
nouveaux cas ira en augmentant. En ce qui concerne
les maladies invalidantes, il est difficile d'obtenir des
chiffres comparables pour des periodes differentes. I1
parait cependant certain que la diminution de la morta-
lite s'accompagne d'une diminution de l'invalidite et
que la charge que fait peser sur la population active

l'augmentation du nombre des gens ages peut etre
largement compensee par l'augmentation relative du
nombre des individus valides parmi ces derniers.
En psychiatrie, les psychoses du grand age revetent

une importance toujours plus grande du point de vue
quantitatif. L'augmentation de la long6vite devrait
permettre au psychiatre d'etudier plus de cas et de les
etudier plus completement. Les auteurs soulignent les
difficultes qu'il y a cependant A faire une enquete dans
le domaine des maladies mentales. Pour leur compte,
ils ont etudie les psychoses seniles a Stockholm de 1931
A 1957. De cette investigation ils estiment pouvoir
conclure qu'il n'existe aucune tendance a une augmen-
tation des chances de psychoses seniles dans les differents
groupes d'age. Les chances de maladie augmentent avec
l'age mais ne paraissent pas augmenter dans le temps.
L'augmentation, en premiere admission, dans les h6pi-
taux psychiatriques, du nombre des cas de psychoses
seniles et d'autres malades appartenant aux groupes
d'age les plus eleves doit etre interpretee comme etant
surtout le reflet de l'evolution des conditions demo-
graphiques, sociales et economiques et, ce qui n'est
certainement pas le moins important, comme la conse-
quence de l'amelioration du traitement des psychoses
d'autres types.
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