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Experience has shown that an improvement in the general standard
of living and education of a country results in a decline of the infant death-
rate even if no special measures are taken with regard to child welfare.
This phenomenon has been observed in Iceland ; substantiating statistics
are available in records, from 1838 to the present time," 2 of births a and
of deaths within the first year of life. These statistics are analysed and illus-
trated in the graphs and tables accompanying this paper.

General Trends

In fig. 1 are shown ten-year averages of infant mortality for the period
from 1838 to 1947, with the exception of the first column, which represents
three years (1838-1840), and the last one, which represents seven years
(1941-1947). At the beginning of this period, no less than one out of every
three children born alive died before reaching the age of one year. The
poverty of the people was extreme, sanitary conditions were poor, and
ignorance concerning the care of infants prevailed. Annual fluctuations
in infant mortality-rates were, and still are, considerable ; periodically,
there were years of excessive mortality, usually caused by widespread
epidemics. The highest rate for a single year was 654 deaths per 1,000 live
births, which occurred in 1846 when a severe epidemic of measles took
a heavy toll among people of all ages. The lowest figure recorded between
1838 and 1873 was that for 1853, in which year there were only 197 deaths
per 1,000 live births.

On the whole, infant mortality has decreased continuously, though
not quite regularly, as is shown when the ten-year averages are plotted
on a logarithmic scale (fig. 2). This graph reveals a 20%-22% reduction
for every ten years, which corresponds to an annual decrease of about
2.2 %-2.5 %. The average infant mortality-rate for the first ten years,
1838-1847, was 376 per 1,000 births. One hundred years later (1938-1947),
it had fallen to less than one-tenth of this number, being only 34 deaths per
1,000 births. At the same time, the general death-rate fell from about
30 per 1,000 to less than 10 per 1,000 of population. The birth-rate decreased

a Every child which breathed or showed any other evidence of life was registered as a live birth.
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FIG. 1. INFANT AND NEONATAL MORTALITY IN ICELAND, 1838-1947
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slowly from 38.7 per 1,000 of population, for the period from 1851 to
1860, to 19.4 in 1939, when it began to rise again, reaching 27.4 in 1947.

Neonatal mortality
The shaded parts of the columns in fig. 1 show the rates of neonatal

mortality from 1855 to 1945. For the period from 1855 to 1860, the rate
was 135 deaths per 1,000 live births, or slightly more than half of the total
deaths of the first year. For the period from 1941 to 1945, the rate was
only 16.5, or about 45% of the total infant deaths. Thus, there has been
no significant change in the relationship between neonatal mortality and
total infant mortality. In the rate of stillbirths, there has been relatively little
change: until 1900, it was about 33 per 1,000 live births ; from 1900 to
1920, it was about 30 ; and, since then, it has been about 25 to 20.

Comparative death-rates
Infant death-rates in Iceland from 1911 to 1947 are compared in fig. 3

with those in New Zealand, which, for a long time, has had a lower infant

72'4



INFANT MORTALITY IN ICELAND72

mortality-rate than any other country.4 The graph for Iceland is charac-
terized by a series of sharp peaks occurring periodically at intervals of
six to eight years. These peaks have been shown to be caused mainly by
whooping cough.3 This disease, like some other common epidemic diseases
such as measles, is usually brought in from abroad, sweeps over the country
during the course of one year or more, and then subsides. To what extent
the peaks in death-rates are caused by whooping-cough epidemics is
revealed by the dotted lines in fig. 3, which indicate the death-rates from
all causes other than whooping cough.

Since 1937 the death-rate has remained below 40'per 1,000 births,
except in 1942 which was a " whooping-cough year ". In recent years
the rate has been in the neighbourhood of 30 deaths per 1,000 births, thus

FIG. 2. INFANT MORTALITY IN ICELAND, 1838-1947
(Logarithmic scale)
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FIG. 3. INFANT MORTALITY IN ICELAND AND NEW ZEALAND, 1911-1947

A = Iceland, infant mortality
B = Iceland, infant mortality (excluding deaths from whooping cough)
C = New Zealand, infant mortality
D = Iceland, neonatal mortality

approaching the level of New Zealand. This is shown in table I, which
gives infant mortality-rates from 1944 through 1947 for countries with
a rate below 50 deaths per 1,000 live births.5' 6

Separate figures for Reykjavik and for other towns in Iceland are
available only for five-year periods since 1926. These are given in table II,
which shows that the rates for the capital are lower than for other towns and
for the country as a whole during some of these periods. However, these
figures are not considered significant because of the paucity of the data.

TABLE I. INFANT MORTALITY-RATES IN CERTAIN COUNTRIES, 1944-1947

Cou ntry

Australia.
Canada.
Denmark.England and Wales ............
Iceland.
Netherlands
New Zealand (excluding Maoris) .....
Norway.
Sweden.
Switzerland
Union of South Africa (white population only)
United States of America .........

1944 1945

31 29
55 51
48 48
45 46
39 34
46 80
30 28
37 i 36
31 30
42 41
43 40
39 38

1946 19471946 1947

29
47
46
43
29
39
26
35
26
39
36
35

29
45
40
41
22
34
25
35
25
39
35
33
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TABLE II. INFANT MORTALITY IN ICELAND (TOWNS AND WHOLE COUNTRY), 1926.1945

1926-1930 1931-1935 1936-1940 1941-1945

Number Infant Number Infant Number Infant Number Infant
of mor- of mor- of mor- of mor-
live tality live tality live tality live tality

births rate births rate births rate births rate

Reykjavik 3,438 51.2 4,077 54.5 3,982 38.7 5,829 35.3
Other towns. 2,290 59.0 2,394 60.6 2,247 41.4 3,216 32.3
All towns 5,728 54.3 i 6,471 56.7 6,229 39.7 9,045 34.3

.Whole country 13,312 53.3 13,179 51.1 12,170 36.2 15,459 37.6

Causes of death
Classification of deaths according to causes is not available for the

period before 1911, when death certificates stating the cause of death
were introduced by law. The notification of causes of infant deaths was,
however, incomplete for some time. As is seen in table III, the diagnosis
was lacking in about 35% of cases between 1911 and 1920. The estimated
death-rates attributed to the various causes listed are therefore based
only on the percentage distribution of the known causes.

The group " congenital debility " is somewhat heterogeneous and ill-
defined. Until 1940 it refers to no. 51 in the International List of Causes
of Death, as revised in 1909, and includes prematurity and probably, to
some extent at least, birth injuries. After 1940, the classification was
made according to the international list as revised in 1938. The group
" congenital debility " now refers to no. 158 (congenital debility) and
no. 159 (prematurity) of that list; injuries at birth (no. 160) and diseases
of the newborn (no. 161) are shown separately.

It is remarkable that, in spite of the considerable decline in infant
mortality during the period from 1911 to 1945, there appears to be no
conspicuous reduction in the number of deaths attributed to congenital
debility, including premature births ; the same applies to "congenital
malformations and other congenital causes ". On the other hand, there
is a great reduction in deaths from respiratory infections and gastro-
intestinal disorders ; in fact, the decrease in the total death-rate is largely
accounted for by the declining mortality from these causes.

Discussion

The marked and continuous decrease in infant death-rate in Iceland
during the last one hundred years can be considered as part of a general
improvement in the state of health of the nation, which has accompanied
a tremendous improvement in the general standard of living and of sanitary
conditions. There can be little doubt but that the medical profession has
also played a significant part in this development. About one hundred
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INFANT MORTALITY IN ICELAND

years ago, there was only one doctor for every 7,000 to 8,000 inhabitants,
and the distances within each medical district were such that only a small
number of people had ready access to a doctor. Today there is one doctor
for every 800 inhabitants. Among other things, the doctors have success-
fully laid great emphasis on breast-feeding, and, according to the reports
of the midwives, about 90%-95% of infants are now breast-fed. The
endeavour of the doctors and the administrative measures stimulated by
them, would, however, have been inadequate but for the concurrent
improvement of the economic condition and general education leading
to a higher and healthier standard of living.

Organized child-welfare work in Iceland is of recent date. The first
child-welfare centre was opened in Reykjavik in 1927, but its activities
were limited until 1941. Since then, a great majority of the infants of
the city have been under the supervision of nurses from this centre who
make periodic visits to the homes during the babies' first five months.
Mothers are expected to bring older infants to the centre from time to time.
Similar centres have been established in a few other towns, but these are,
as yet, operating only on a small scale.

Can a further decrease in infant mortality-rate below the 30 deaths
per 1,000 births now achieved be expected ? Some years ago it was assumed
that such a figure was so close to the lowest possible level of infant mortality
that no significant additional decrease could reasonably be expected.
There is now ample evidence, however, that infant mortality can be lowered
considerably below this rate. Some cities, such as Oslo and Stockholm,
have approached, or arrived at, the level of 20 deaths per 1,000 births
in Iceland, the figure of 22 per 1,000 was reached in 1947.

It was noted that, in many countries with low infant-mortality, recent
decline of the death-rate had, for the most part, been confined to the later
months of the first year of life, whereas rates for the first month, the neo-
natal period, remained about the same. This led to the belief that causes
of death during the first month of life were of a nature less amenable to
the influence of environment than were those of the remaining months
of the first year. But, in Iceland, the decrease in number of deaths during
the first month has, until the present time, kept pace with that of the remain-
ing months of the first year. The lowering of mortality has not, however,
been reflected equally with regard to all the different causes of death.
There has been no significant decrease in the number of deaths attributed
to " congenital debility " during the last few decades, which means that
this cause is accounting for an increasing percentage of the total number
of deaths. The class " congenital debility " implies a lowered natural
resistance which might mean that death would ultimately be caused by
some environmental factor or by an ailment of such minor order as not
to be detectable. The underlying factors responsible for the lowered resis-
tance may, however, have already operated at, or before, birth, so it is

729



730 J. SIGURJONSSON

conceivable that preventive measures adopted after the child is born remain
ineffective.

It will be seen from table III that what may be termed predominantly
natal and prenatal causes-such as debility, prematurity, congenital mal-
formations, injury at birth, and various diseases of the new-born (nos. 157-
161 in the International List of Causes of Death, as revised in 1938)-
together account for about 19 deaths per 1,000 live-born children in
1941-1945, which is the last period for which classification of deaths is
available. It also appears that this rate was much the same in the pre-
ceding decades. It is obvious that further decrease in infant mortality-
rate will soon come to a standstill unless the number of deaths from these
causes is reduced. There is reason to believe that, by improving the care
of women during pregnancy and delivery, deaths from prenatal and natal
causes can be substantially reduced and the total infant mortality thereby
lowered, in the coming decades, to less than 20 deaths per 1,000 live births.

SUMMARY

The infant mortality-rate in Iceland has shown a continuous decrease, amounting
roughly to 20%-22% per decade during the last century, so that it is now less than one-tenth
of what it was a hundred years ago. This trend has accompanied a rise in the standard
of living and sanitary conditions of the country, although special child-welfare services
are of recent origin. A tenfold increase in the number of doctors is another factor which
has contributed to the decreasing infant death-rate.

The average rate for the period from 1941 to 1947 was 33.7 deaths per 1,000 live births;
the lowest value reached for a single year was 22, in 1947. Until 1945, the decline in the
rate of mortality of infants under one month in age was as significant as that of the
total infant death-rate. Since 1911, the decrease in deaths from respiratory diseases
and gastro-intestinal disorders has been most marked, whereas death-rates due to prenatal
and natal causes have remained almost stationary at just below 20 per 1,000 live births.
It is hoped that, through better care of women during pregnancy and delivery, it will be
possible to reduce the number of deaths due to prenatal and natal causes so that the
total infant mortality will be below 20 per 1,000 live-bom children during the next decades.
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