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FOREWORD

When the Department of Health of the Netherlands Institute of Preventive
Medicine was established in 1952, the analysis of child mortality in its historical
trend and present state was considered to be one of our first and main duties.
The Netherlands Central Bureau of Statistics has accumulated a wealth
of data on child mortality. In the past two years part of this material has
been explored.
An analysis of child mortality in western countries reveals five main facts:
1 — a similar trend in the different age groups of childhood
2 — a decreasing importance of classical causes of death, such as tuberculosis,
infectious diseases and respiratory infections
3 — an increasing relative importance of accidents
4 — a tremendous post-war decline
5 — a quantitative predominance of perinatal mortality.

In the Netherlands perinatal mortality has been analysed recently in an im-
pressive historical statistical study.

A modem analysis of post-natal infant mortality has been postponed,
because it may be more or less understood from the literature on this classical
subject of child mortality.

The interest of Dr VAN GELDEREN soon turned to pre-school child mortality
His thesis, which is now published as a monograph, bears witness to his keen
work and thorough study.

Pre-school child mortality has aroused but little interest in this country;
foreign literature gives more information. It became obvious that more light
would be thrown on child mortality in general by an analysis of pre-school
child’mortality than by a similar study of any other age group in childhood.

The decline in (pre-school) child mortality has been achieved much more
by the relatively slow process of increasing social consciousness and impro-
vement of social conditions than by the apparently more spectacular results
of curative medicine. >

An important aspect of this study may be that pre-school child mortality
can be used as a sensitive indicator of health conditions, with special reference
to the social and economic background.

Pre-school child mortality should be considered together with school child
mortality and mortality in adolescence. An analysis of the figures of these
age groups is being published separately. An atlas will give a general survey
of child mortality in the Netherlands. Most fascinating was an analysis of the
recent dramatic decline of tuberculosis mortality in childhood, described
partly in this monograph.
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VI FOREWORD

In general, analysis of mortality figures in childhood, especially in pre-school
children, gives the impression that a dream of social pediatrics is being realised.

We should never forget, however, that childhood in the greater part of
the world still shows 19th century European mortality figures.

A study of child mortality is not an aim in itself, but has the purposc of
placing child mortality against the background of social medicine, bringing
to life seemingly dcad and dry statistical data. This purpose seems to be
realised in this monograph: it reveals psychological differences between very
young boys and girls, a differcnt mental attitude in different areas, interesting
sociological facts and the influence of economic conditions on child life.
Moreover this study shows gaps in the medical organisation, thus making
an important contribution to the evaluation of public health work.

May this monograph give a stimulus to the further development of social
pediatrics in the modern and humanec sensc of the word, so as to establish
a policy in maternal and child health services which has as its only purpose
the promotion of health and happiness of families, mothers and children in
"a welfare state.

Leyden, March 1955 ‘ J- H. pE Haas
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INTRODUCTION

Efficient preventive medical work can only be done if the best picture possible
is previously obtained of the social and hygienic conditions of the people, i.e.,
the general state of health, incidence and spread of diseases, and the social and
economic relationships. The future direction of development of the public
health services is not only determined by the present situation, but also by the
conditions of the past and the changes that have occurred in them.

A detailed analysis of the death statistics is still one of the most important
means of studying the morbidity conditions of a laige part of the population
over a long period. This is particularly true for the changes in the death rate
in the course of years, these changes reflecting the improvement of the general
state of health. A direct measurement of the disease factors by. means of general |
morbidity statistics has only rarely been successful and even then it has not
been fully adequate.

Mortality statistics form a seemingly dry subject, but they contain an un-
expectedly rich source of data, enabling us to trace phenomena that are not
" to be deduced from separate observations. The apparent contrast between the
dry figures and the wealth of material hidden by them, is strikingly expressed
in the following quotation from an editorial article in the Journal of the American
medical Association (1953, 153: 1177).

‘When persons speak of the dryness of statistics they are, of course,
generally expressing their boredom rather than voicing the conclusions
from a well-considered appraisal. In reality, the amount of human
success, suffering, failure and happiness that is packed in some statistical
reports is, in the literal sense of the word, tremendous’.

Study of the child mortality may also yield this wealth of facts, which
constitute an indispensable basis for preventive paediatrics. Child mortality
is usually only regarded, in a limited sense, as a synonym of infant mortality.
The relatively high infant death rate has always attracted interest to
such an extent that the study of the mortality of older children has been
perfunctory.

* The mortality of children of pre-school age has always been high in com-
parison with that of schoolchildren, adolescents and young adults. The
changes in the mortality and morbidity rates of pre-school children have most
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certainly been as great and significant as those in infants, but less is known
of them. The Child Health Services in the Netherlands have paid less attention
to pre-school children than to infants and schoolchildren, so that the social
and medical care of the first group is badly in arrears. There are cvidently
reasons enough to study the development of the mortality of children of
pre-school age.

An analysis of child mortality according to age up to the present time has
been carried out in the new Department of Maternal and Child Health of the
Netherlands Institute of Preventive Medicine at Leyden. The important
changes in the pre-school age mortality and their significance for child hygienc,
and the scanty knowledge of this subject, induced me to carry out a more
extensive investigation into the trend of the pre-school age death rate.

The present study is an attempt to analyse this trend and thus to contribute
to the acquisition of a better understanding of the interplay of forces deter-
tnining the morbidity and mortality rates in children of pre-school age, and
of its significance for ‘positive’ public health, i.e. promoting the health of the
young child.



I

THE PROPORTION OF CHILDRENIOF '
PRE-SCHOOL AGE TO THE GENERAL POPULATION OF
THE NETHERLANDS

In our population we have nearly 109, children of pre-school age. This term
denotes the group of children from 1-4 years old inclusive, a definition used
by the international mortality statistics. This definition is well suitable for our
purpose, but it lacks a biological basis. In the study of child development, the
pre-school age also comprises older children, up to 6-7 years, and it forms the
transition period from infant to schoolchild. '

The percentage of pre-school children to thc whole population is not
constant. This figure has risen since the middle of the 1gth century, reached
its culmination point in about 1880, and then again fell slowly. The lowest
point was reached in 1940.

TABLE I
Proportion of the children of pre-school age to the whole population of the Netherlands
since 1849 *

number of children .in % of the
year from 1—4 years population
1849 265,121 8.7
1859 304,121 9.2
1869 . 360,260 10.1
1879 420,038 10.5
1889 459,893 102 -
1899 ) 516,392 10.T
1909 577544 9.9
1920 ° " 594,026 8.7
1930 661,172 8.4
1940 669,789 7.5
1950 978,962 9.7
1952 929,443 9.0

*In this and all other tables the term pre-school denotes the 1—4 years age group.



The marked relative increase of the number of pre-school children in the
post-war yéars was soon followed by a fall (table I). The absolute number has
nearly doubled since 1900: from over 500,000 to over 900,000. The relative
decrease of the number of pre-school children after about 1880 is the result
of the decline of the birth and death rates. The percentage of this group to
our population has decreased less (by 30%) between 1880 and 1940 than the
birth rate during the same period (about 40%).

Because the average length of life of the population is also increasing (which
in itself causes a fall in the relative number of children of pre-school age), the
tendency to reduction resulting from the falling birth rate is further increased.

6 H 4 3 2 1 0 0 1 2 3 & 5 8
x 100000 POPULATION

Fig. 1
Population pyramid
The Netherlands
The fact that in spite of this, the relative decline of the number of pre-school
children is less than that of the births, is mainly due to the very great reduction
of mortality in the early years of life. This is one of the reasons why the
percentage of children of pre-school age in the Netherlands is about the same
as it was a century ago, notwithstanding the considerable increase in age of
the population as a whole (see fig. 1). :

Fig. 2, a ‘population pyramid’ of the children under six years clearly
shows the marked fluctuation in the number of pre-school children during
recent years, owing to the low birth rate in 1945 and the considerable rise
in the number of births after that year. :

There are more boys than girls in the 14 age group. In the first half of the
present century the number of boys has increased from 101.6 to 105.6 per
100 gitls.
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The ratio of newborn"boys to newbérn girls has remained practically un-
changed since 1924 (when the Cetral Bureau for Statistics recorded for the
first time the liveborn children who died before their birth was notified, as
born alive). This may readily be explained by the relatively slight fall of the
stillbirth rate. Because far more boys than girls are born dead, a' marked
decrease of the stillbirth rate would have led to an increase in the number of
boys born alive. The ratio -of liveborn boys to liveborn girls in 1926—1930
was 106.4 : 100, and in 1951-1952 106.5 :

1939
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L 3
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L - e ]
T ) ro— .
- WPBRN®LYET7THES5 43210 0123 4LS67 8 91011201 u%
1952
| f |
[ 3 ]
| — : ]
1 g |1 ) ]
. ) L ° M ] ] ’.J
'R MNIW9 876543210 D1 23456 789 %WNTMW
-~ Fig. 2

Changes of population by age under 5. years
The Netherlands

' The rise in the number of boys as compared to the number of girls of pre--
school age is not due to a relative increase of boys among the newborn, and
its cause must therefore be sought in reduced mortality in the first years of
life, especially infant mortality. As the death rate of male infants always -
considerably exceeds that of female ones, and this ratio shows little change,
a fall in infant mortality leads to a greater increase of the number of male
survivors than of female. |

It is remarkable that the decline of infant mortahty since 1924 has not becn
.accompanied by any marked change in the -proportion between deceased
boys and girls. In other words; the reduction of the mortality in the first year

5



of life has been the same for boys and gitls, and so far there is no question of
a levelling out of the difference in mortality figures for both sexes. The male.
sex remains the weaker at the beginning of life.

Both the number of boys born alive and the number of boys who die in the
first year of life always exceed the corresponding figures for girls. The male
birth surplus is reduced by this greater number of deaths among boys, but this
reduction becomes less and less with the further fall of the infant mortality.
This results in a greater surplus of boys of pre-school age. The present infant
mortality has become so low that a further reduction can only have a very
slight influence on the male birth surplus.

It js therefore to be expected that, even if the difference in infant mortality
between the two sexes disappears, the male surplus among pre-school children
will change only little. This can also be concluded from a study published
by the Central Bureau for Statistics on the future trend of the population
structure: it is expected that in 1980 there will be about 852,000 children aged
from 1—4 years. This forecast is reproduced in table II.

TABLE II
Forecast of the number of children from 1-4 years in the Netherlands (given
average matrimonial fertility and average number of married women *)

. % of the
00
year boys gitls total b/g x 1 population
1950 503,000 476,000 979,000 105.6 9.7
1960 398,000 377,000 775,000 105.5 6.9
1970 401,000 4, 380,000 781,000 105§.5 6.4
1980 437,000 415,000 l 852,000 10§.5 6.5

* numbers taken to the nearest thousand.

Table II shows that the number of pre-school children will probably fall
in the following decades. If the emigration of young people takes on large
proportions, this decrease of the number of pre-school children will even be
considerably greater. The present proportion of the 1-4 age group to the
total population of nearly 10%, will probably fall to 6.5—7%. Although these
figures are based on assumption 1, those whose task it is to take measures in
the interest of the pre-school group will do well to realize to some extent the
future number of these children in our country. '

1 In a revised edition (1954) the Central Bureau for Statistics gives as estimates of the future ;;re-

* school age population in the Netherlands figures that are $6=15 % higher than those mentioned
in table II.

6



II
TOTAL PRE-SCHOOL AGE MORTALITY

The moruality figures classified according to age have been regularly recorded
in the Netherlands since 1840. It is possible that in the early years of the re-
cording of these figures not all the deaths were included in them, which may
make these very early data somewhat too optimistic.

pec 10000
N e 2000

N,

AN
Nﬂélc\fl-égn‘:\ V\ 300
~. Y-

woa-1
s-uan] 5

2~ 2

upto 1300:n five. lodn
oo 1900 anmest reer

1840 * "liﬂ * I:III * |§.l)D - 13‘20 * ‘!.‘0 * 1960
Fig. 3
Child mortality in the Netherlands 1840-1953
Graph 3 and table IIT show the course of child mortality per 10,000 of each
_age group %, in §-year periods from 1840 to 1900, and subsequently per year.
The -marked decline for all juvenile age groups is clearly visible, but, in

1 The censuses of 1839, 1849 etc. were used for the composition of the age groups up to 1900;
it is assurned that the increase of the population between two censuses has always been rectilinear.
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addition to this general tendency to decrease, there are a number of other
remarkable features. The mortality of the pre-school children initially remained
at a high level, just as that of the schoolchildren, but as early as about the year
1875 a sharp fall began which has continued up to now, interrupted during
the two world wars.

TABLE III
Child mortality rate according to age in the Netherlands (1840-1953)

death rate per 10,000
period
<IT 14 s-14% 15-19 %
1840-"44 2332 375 70 69
1845-'49 2354 464 96 76
1850-"54 2308 371 66 58
1855-'59 2400 489 89 68
1860-"64 2116 399 8s 59
186570 2434 432 81 ' 63
1870-"74 2428 331 %% 79 62
1875-'79 2254 288 ** 54 52
1880-'84 2128 292 ** 52 48
1885-"89 1980 - 259 ** 50 44
1890-"94 © 1856 220 %% 41 44
1895-'99 1714 179 31 38
1900 1731 174 32 37
1901 1696 207 37 ) ) 38
1902 1435 185 34 36
1903 1490 160 29 35
1904 1516 187 30 35
1905 1437 150 28 33
1906 1396 145 27 34
1907 1221 144 26 31
1908 S138S 154 26 30
1909 ' 1066 128 24 29
1910 1149 131 23 28
1911 1482 134 24 29 ¢
1912 948 108 23 28
1913 977 112 20 27
1914 1016 110 20 26
191§ 893 17 20 28
1916 906 126 23 3s
1917 923 . ' 121 26 . 38.
1918 973 225 48 ) 68,
1919 885 161 ) 28 36
1920 827 96 21 33
1921 795 8s 17 o 25
1922 5. 690 ey 15 ‘ SUiggH




death rate per 10,000

period
= 1-4 5—14* Is-19 %

1923 596 79 14 23
1924 522 60 15 22
1925 602 67 16 23
1926 598 70 15 21
11927 607 70 15 21
1928 549 58 16 20
1929 608 65 16 21
1930 537 52 14 18
1931 509 ST 13 19
1932 481 44 1L 17
1933 444 38 11 15
1934 441 37 11 IS
1935 410 34 11 15
1936 402 35 10 14
1937 390 32 10 13
1938 384 32 10 13
1939 349 28 9 13
1940 406 36 “anii 17
1941 446 37 12 18
1942 416 37 13 18
1943 434 54 19 24
1944 491 63 27 38
1945 815 74 25 ‘45

- 1946 465 45 12 14
1947 334 24 8 11
1948 289 20 6 8
1949 268 19 6 7
1950 - 253 16 s i
1951 255 16 ° 6 6
1952 231 15 - 6
Q53 219 1S 5. 6

rounded off in table, not in curve,

* up to 1920: §-13 and 14~19

** 1869-"73
1874-78
187983
188488
1889-"93
1894-"98

*** excl. victims of the Febr. 1953 floods

%




The infant mortality, on the other hand, also showed a fall after 1875, but this
was relatively of only minor importance. It was not until about 1900 that
the infant mortality began to fall markedly, and this has continued to the
presennt day except for the two war periods.

It can safely be assumed that the decline of the total juvenile mortality in
the second half of the 19th century is the result of the improvement of social
and hygienic conditions: improvements which needed to be only relatively
slight to effect a considerable fall in the very high number of deaths. The
impression is.gained from the Dutch statistics that the infant mortality did not
show a manifest reaction to this improvement until later.

Is the mortality of pre-school children a more sensitive criterion for social
~ and hygienic conditions than infant mortality?

It is generally assumed that infant mortality is the most important critetion,
even though Stocks is of the opinion that the second year of life is a better
one in many respects. A disturbing factor is, however, that infant mortality
is to a considerable extent determined by the form of nutrition: breast feeding
or bottle feeding. Only in the most developed countries has artificial feeding
been refined to such a degree of late years, that the difference is no longer
important. The method of feeding is in general not dependent on the social
conditions. The fashion of the times and female labour are important factors
in this respect (Wickes); hence infant mortality was lower in areas where
breast feeding was customary (provided that the mothers were not too much
underfed) than.in regions where bottle feeding was usual (for example because
the mother worked on the land), even if the social and hygienic conditions
in the second case were better than in an area where breast feeding was the rule.
Examples of this in the Netherlands are given by DE Voovs.

The general state of health, and hence the death rate, of children of pre-
school age, are markedly influenced by both social and domestic circumstances.
The nutntlonal factor does not disturb this relationship, since child nutrition
after infant 2 age is directly related to socio-hygienic conditions.

The pre-school age mortality is therefore a better standard of measurement
of the socio-hygienic statc of the people than is the infant death rate. This is
confirmed by Dutch statistics.

GALE, in an analysis of the juvenile mortality in England, showed that in
the second half of the nineteenth century the death rate among children of
pre-school and school age was already falling considerably: this being forcy
years before a fall in the infant death rate, whlch did not make itself manifest
before 1910 or thereabouts.

KGLE, in his study on the death rate of pre-school children in Germany
round the 1914-1918 war years, also arrived at the conclusion that social and
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hygienic conditions were of far greater importance as regards this age group
than as regards that of the infants.

Reviewing the matter, it does not seem entirely fortuitous that the fall in
the pre-school age death rate began about 1875. That was about the period
at which the social consciousness of somewhat larger parts of the-population
became awakened, and the first improvements in social and "hygienic con-
ditions were made, this leading inter alia to the disappearance of famines and
of widespread epidemics, such as of cholera.

The influence of better medical care was not yet directly mamfest—apart

- . from - vaccination against smallpox—although the alarmingly high child

mortahty began to be borne in upon medical men as well as upon philan-
thropists in the second half of the 19th century (KNaPPER).

After about 1875, the pre-school age death ratc continued to fall at a remark-
ably constant rate. The first world war caused a considerable rise, but .a fall
soon set in again. The second world war caused another sharp rise, but this
has been followed by a continuous fall. It is striking how a whole complex
of factors, responsible for this decline, has led to a steady reducuon -as if
we were dealing with some physical law.

An analysis of the curve since 1900 shows that after about 1925 the faﬂ
has been slightly more rapid than in the previous 25 years.

The curve shows that modern methods of treatment have had no demon-
strable influence on the course of the pre-school age mortality in recent years.
This will be reverted to several times later in this study.

In the years around 1900, of every 100,000 children of exactly one year old
7,200 did not reach their fifth birthday. About 1925, this number had been
reduced by more than half, namely to 3,100, while around 1950 only 690 of
every 100,000 children aged one did not reach their fifth birthday.

Compared with the mortality of infants and schoolchildren, the pre-school
age mortality shows the greatest reduction. In the middle of the 19th century
the pre-school age mortality was still about s times that of children of school
age, but at present it is only about 3 times as great, while the corresponding
figures for the ratio between pre-school age mortality and infant mortality
are Yg and Y., respectively!

Table IV shows the decline of the death rates for four _]uvemle age groups
since 1900, the mortality in 1900-1905 always being taken as 100 for the
calculation of the index figure for 1950-1952.

This method of representation proves clearly that the fall in mortality was
greatest in pre~school children, in spite of the fact that there has been no real
soao-medlcal . carefor- pre-school children; in contrast to infants and school-

children.
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TABLE IV' - Do
Index of the juvenile mortality 1900/1905- 1950/1952 o

age 1900/1905 © 19501952
infants (> 1year) . . ... ... ... v 100 17.0
pre-school children (14 years) . . . . . . 100 8.0
- schoolchildren (s-14 years)* . . . . . . 100 : ‘19.4
adolescents (1s-19 years)** . . .'. ., . . © 100 " '17.3

* 1900-190§: $—13 years
** 1900~1905: I4-19 years

Gorter drew attention to this remarkable fact at the Third Pre-school
Child Care Congtess in 1938. :

The complex of socio-hygienic factors underlymg the decline in mortahty
has evidently exerted the greatest influence in the pre=school age group."It
is not easy to explain this fact.

The influence of better nutrition of the popu]atlon had doubtlessly a great
effect on the decline in mortality. This is a different matter for the first year
of life, because a baby requires special care in regard to- its feeding, and in
former days the question of breast feeding or bottle feeding was of paramount
importance. The general improvement in nutrition had therefore only an
indirect influence on the infant mortality. For the general state of health of
the pre-school child the composition of the diet is of special 1mporta.nce, even
more so than for the older child. '

- While the latter may, to a certain extent, make up for the quahtatlve in-
adequacy of the diet by increase of its quantity, the pre-school child'is bound

.to 2 relatively small quantum. (DE Haas). It is probable that the 1-4- age
group have benefited more, and more directly, from the qualitative impro-
vement of the general nutrition than the other children, which may be an
important factor in the explanation of the greater reduction of the pre-school
age mortality a§ compared with that of the other age groups. RN

Up to now we have dealt with the mortality of pre-school children’(i.e.,
those from' 14 years old) as an entity, but within this group there are also
differences; the child’s chance of dying becomes less as his age increases.

A distinction has been made between 1-ycar-olds and 2-4-year-olds in the
mortality statistics since 1933. Graph 5 shows the course of the mortality of
these two age groups Apart from the rise during the war years, the mortality
has fallen regularly in both groups, but to a greater degree in the I—ycar-olds
than in the 2-4-year-olds.
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In the petiod 1933-1952 the mortality for the first group decreased from 70 per

10,000 to 23-per 10,000; for the second group from 27 per 10,000 to 12.5 per
10,000, i.e., by 67 and 54%, respectively.

This shows the tendency for the diffe~ . .
rence in mortality between 1-year-olds
and 2-4-year-olds to level out, as can *
also be seen in table V and fig. 4. Here |,
the mortality figures for the 1-, 2-, 3-
and 4-year-olds are compared for the [
years 1900-1909 and 1950-1952.

As said before, the pre-school age
mortality has shown a greater fall than ot
the infant mortality, and the 1-year-olds |
have benefited most among the pre-
school age group.

The infant mortality consists of two |
components with a widely diverging
share in it: the neonatal mortality, which *f
falls only slowly, and the mortality after |
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the first months, showing a far greater 19001909 . 19501952

. . ig. 4
decline. Gmp h 5 Showﬁ th‘at in the past Percentage distribution of deaths in pre-
twenty years the mortality in the 2-12th school children by age

month has decreased nearly to the same . The Netherlands 1900-1909 and 19501952
degree as that of the 1-year-olds and

even somewhat more than that ‘of the 2~4-year-olds. The rapidity of the
reduction in the mortality of infants and 1-year-olds in the past two decades,
which has seemed to vary so much, proves therefore to be based completely

: ' TABLE V Co '
Mortality of pre-school children according to age, as a percentage of the total 1-4 age
group mortality in 1900—1909 and 1950-1952

age 1900-1909 I1950-1952
TYer . o .o v e e e e e e s3 38
2YVEALS. + . v e e e e e e e e 24 26
Jyears. . . . .. e v e e e e 13 19
4Y€AS. « . . v e e e e e e e e s 10 17

I-4YEars . . . o .o e e e a e 100 100
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on the persistent mortality shortly after birth, which has diminished only
slowly. The older infants and younger pre-school children, although still
presenting important differences in death rate, show about the same decline.

The second world war caused 2 marked general rise in the mortality of
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Fig. 5
Death rate of infants and pre-school children
The Netherlands 19331953

children as a whole, but this has not been the same for all groups. Graph 3
shows that the mortality of pre-school children and older children rose more
and during a longer period than that of infants, so that therc was relatively
a considerably greater number of “war victims” among the older children.
KijcLE made the same observation in the first world war in Germany. The
many factors that have been of importance will be analysed later.
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III

COMPARISON OF CHILD MORTALITY AND
TOTAL MORTALITY

The juvenile mortality has not only been markedly reduced during this cen-
tury, but this decline has even been considerably greater than that of the total
mortality. The proportion of child mortality to the total mortality has thus
become smaller. The decrease of the percentage of juvenile mortality to total
mortality is not only a historical phenomenon, but it has also its counterpart
in various countries with different juvenile death rates: see table VI

TABI.‘E VI
Child mortality as a percentage of the total mortality (not standardized *)
countries 1950 < I year | 1~4 years 5—1I4 years < 1§ years
1
Ceylon.. . . . . 26.1 202 5.7 52.0
Japan . . . ... 15.5 9.1 3.3 27.9
Spain . . . ... 11.9 5.2 2.5 19.6
Italy. . . . . .. 12.8 3.7 1.5 18.0
Netherlands . . . 7.6 2.1 1.3 II1.0

* adapted from Annual Epid. & Vital Stat. 1950 W.H.QO., Geneva 1953

The decreasing proportion of childhood mortality to general mortality is
cven demonstrable in one town and in one period of time by comparison of
population groups with varying juvenile death rates, as was done by DE Haas
in pre-war Batavia (at present Djakarta) in Indoncsia. The following table is
borrowed from his study; it gives, as it were, a historical cross-section.

— TABLE VII .
Child mortality as a percentage of the general mortality in certain population groups
Djakarta (Batavia) 1935-1937

population
groups < I year 1-4 years §—14 years < 1§ years
Indonesians. . . . 36.4 21.8 5.0 63.2
Chingse . . . . . 32.9 14.6 4.9 $2.4
Europeans . . . . 14.4 7.0 3.6 25.0
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A correct comparison of the share of the childhood mortality in the total
mortality in various years requires standardization of the death figures on a
certain population structure. When the proportion of children to the whole
population decreases owing to ageing of the latter, this fact in itself will cause
a decrease of the relative juvenile mortality. This influence is eliminated by
standardization, so that changes in the proportion of the mortality are only based
on the real decline of mortality. With this object, the population of a number
of three-year-periods was standardized on the population structure of 1900, and
.the share the juvenile mortality would have had in the general mortality if
the total age structure had remained the same, is calculated.

TABLE VI
Child mortality as a percentage of the total mortality (standardized).
The Netherlands 1908/1910—1950{1952

period <I -4 $-14 15-19 < 20
1908-1910 23.3 9.8 3.4 2.4 38.9
1020-1922 - 18.4 7.6 3.3 2.2 3L.§
1929-1931 15.7 5.7 3.1 1.8 26.3
1937-1939 12.8 3.8 2.5 1.§ 20.6
19431945 14.1 5.6 4.5 2.9 27.1
1946-1948 14.4 4.3 2.7 1.5 22.9
1950-1952 7.8 1.8 1.4 0.7 11.7

Fig. 6 ’
Deaths by age in childhood in percent of total deaths (standardized)
The Netherlands 1908-1952
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Table VIII and Graph 6 show that the proportion of the juvenile mortality
to the total mortality has declined considerably since 1908/1910, a fall from
38.9%. to 11.7Y%, for the 0~19 age group. This decline in the relative mortality
has been the greatest as regards pre-school age children, because the mortality
of this group has also fallen to the greatest degree.

The gradual decline of the proportion of child mortality to the total mortality
was interrupted by the war. The rise in the death-rate figures during the war
and shortly afterwards involved children more than adults, not only infants, ".
but more especially pre-school children and older children. The relative morta-
lity of schoolchildren and adolescents during the war years was even higher
than 40 years ago. Although these older children constitute 2 group with
usually the lowest death rates of all age groups, they reacted exceptionally
strongly to the bad conditions of the war years, more than the infants, who
were better protected and who benefited most from the maternal care.

In these chapters we have compared the course of the mortallty of pre-school
children with that of infants and older children.

_ In spite of the fact that there is practically no organized care for pre-school
children and this group forms an ‘underdeveloped’ one in our child hygiene,
their mortality has declined more than that of infants and older children. The
mortality of pre-school children is still relatively high, however: the death
rate of the 1-g-year-olds is still as high as that of the 35-40-year-olds,
though fifty years ago it was at the level of that of the so-55 years-olds.
The recent war ycars have shown that, under very unfavourable conditions,
the mortality of the pre-school age group is more difficult to keep under
control than that of the infants.
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MORTALITY OF PRE-SCHOOL CHILDREN ACCORDING
’ TO SEX

The mortality of males exceeds that of females at practically all ages. This is
also the case in the pre-school age group.

The number of 1-4~ycar-old boys is greater than that of the girls. A correct
idea of the mortality per sex can therefore only be obtained after elimination
of this difference. Hence the mortality of boys and girls is always compared
per 100,000 of each sex in this chapter, and the mortality per 100,000 boys is
always expressed as a percentage of the mortality per 100,000 girls. If the
mortality of boys and girls per 100,000 of each sex is the same, the proportional
figure is 100. E

. TABLE IX
Masculinity of the death rates in the 1—4 age group (1908-1952) -

mortality rate of boys in % of the mortality rate of girls -
period
accidents included accidents excluded
1'908—’10 . 107 10§
1920-"21I 112 111
1929-'30 121 . 117
1938-"40 121 112
194345 117 112
1947-°49 121 109
195052 118 104

Table IX gives this percentage for various years of this century. The excess
mortality of the boys increases up to 1930, after which it remains practically
constant. _

The increase of this excess mortality in the years 1900-1930 implies tha: the
mortality of the girls, which was already lower than that of the boys, declined
even more rapidly in this period. This is partly due to the markedly decreasing
importance of diseases of the respiratory tract, which had more victims among
girls than among boys.
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In the first 30 years of the present century, the mortality due to accidents was 4
factor of relatively only minor importance. Subsequently, however, with the
continuous decline of the mortality of the pre-school age group, accidents
became of growing importance as a cause of death (p. 66, fig. 21). Because it is
especially boys who are increasingly involved in fatal accidents, this cause of
- death becomes more and more the determining factor. for the boy/girl ratio
in the mortality of the 1~4 age group.

If the pre-school age mortality is considered leaving out deaths due to_
accidents, (table IX), the remarkable.fact emerges. that the excess mortality
of boys decreases again after about 1930, and that at present this figure is even
lower than at.the beginning of the century. The excess mortality of boys is
therefore .not so constant a figure as is sometimes. contended.

There is 2 manifest difference in excess mortality of boys between the youngest
and the older pre-school children (table X). This figure decreases especially
among the 1-year-olds, and disregarding deaths due to accidents, there is at
present even an excess mortality of girls.

TABLE X
Masculinity of death rates in 1~year~olds and 2-4-year-olds (1934-1952)

mortality rate of boys in % of the mortality rate of girls
I year 2-4 years
period y 4y

’ accidents accidents accidents accidents
included excluded included excluded

193436 . 112 106 121 110

1937-39 116 . II2 122 114

1940-"42 120 116 119 108

194345 114 T 107 119 110

194648 111 107 126 108

1949-"50 116 | 107 . 127 109

195152 97 89 129 112

The e:;cess mmortality of older boys keeps on increasing to some extent, but,
leaving out violent deaths, the number of 2-4-year-old boys who die remains
constantly at about 110 % of that of the girls. '

The mortality of boys of pre-school age remains greater than that of gitls, even

-disregarding the muortality due to accidents. What is the cause of this excess
mortality of boys and why.has it decreased among the younger members of
this group in recent years?
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The mortality statistics show that by far the greatest number of causes of death
involve more boys than gitls, and only a few, more girls than boys. The
greater chance of dying of the male pre-school child is therefore not due to
one single cause.

The youngest pre-school children have a lower excess mortality of boys,
partially because the diseases of the respiratory tract (from which girls suffer
more than boys) are relatively of more importance in the second year of life
than among older members of this group, but partially also because various
causes of death, such as diphtheria and forms of meningitis, at present strike
relatively less at boys of one year old than at a later age.

The rise of the excess mortality of boys, which accompanied the fall of the
pre-school age mortality in the Netherlands during the first decades of the
present century, finds its counterpart in various countries with a varying pre-
school age mortality. Countries with a high pre-school age mortality showed,
after deduction of fatal accidents, no excess mortality of boys in 1950. Coun-
tries with a low pre-school age mortality still have an excess mortality of boys
after deduction of violent deaths. In Japan and Italy, for example, about the
same number of 1~4~year-old boys as girls died; but in France, England and
the U.S.A., countries with a relatively low pre-school age mortality, 107-109
boys of 1-4 years old died as compared with every 100 girls, disregarding
deaths due to fatal accidents.

The increase of the excess mortality of boys that has accompanied the decline
of the pre-school age mortality, is therefore a general phenomenon, not only
based on a growing importance of the mortality due to fatal accidents.

The study of the mortality according to sex shows that there is indeed an
excess mortality of boys among the pre-school age children, but that this is
not so constant as is generally contended.

In recent years there is a manifest tendency of this figure to fall, especially
among the younger pre-school children, but this tendency is masked by the
growing importance of accidents as causes of death.

The excess mortality of boys holds true for the majority of causes of death
at the pre-school age, but it is not constantly observed for each of these causes. .
The excess mortality of boys shows a trend to diminish or to disappear for
vatious causes of death, especially among the younger pre-school children;
this is one of the factors leading to the recent fall of the excess mortality of
boys among the pre-school age group The lower excess mortality of boys
among the younger members of this group as compared with the older ones,
is also explained by the relatively greater importance of diseases killing more
‘girls (pneumonia, meningitis) in. the first group.

A considerable improvement in the social conditions probably not only
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results in a decline of the pre-school age mortality, but, in the beginning,
also in an increase of the excess mortality of boys. The latter value falls again,
coinciding with a further decrease of the pre-school age mortality (deaths
due to accidents excluded). All this constitutes an argument in favour of the
conception that boys form the weak sex, explaining why more girls than
boys benefit initially from a fall in the pre-school age mortality. The boys
begin to make up for their arrears only later, when the pre-school age mor-
tality has reached low figures. The high mortality due to accidents is however
the main cause of the persistence of an excess mortality of boys.

21



A%

' SEASONAL INFLUENCE ON THE MORTALITY OF
CHILDREN OF PRE-SCHOOL AGE

The pre-school age mortality has always been considerably lower in summer
than in winter (fig. 7). In the course of years the difference between the two
seasons has neither constantly increased nor decreased. A summer peak, as
still existed for infants at the beginning of the century, has not been observed
for pre-school children, at any rate after 1900. The months with the highest
mortality for the latter group are January, February and March; those with
the lowest mortality, September and October.

0 excl, accidents
or ] ) M M

75’~ 1

so}- o 56

{ 1 112134 112]13]4 11234 112]3]4

Fig. 7
Mortality in pre-school age according to seasons
The Netherlands 1900—1952
I = January-March 3 = July-September
2 = April-June 4 = October-December
Deaths in the first three months = 100

The relatively low death rate in summer is at present partially masked by
the many fatal accidents in spring and summer. If the mortality due to acci-
dents is deducted from the total pre-school age mortality, the difference
between summer and winter, i.e., the winter peak, proves to be even greater.
The winter peak is relatively even higher than in the beginning of the present
century, and, although it is impossible to eliminate the mortality due to
accidents from the statistics of former years, it is quite certain that in the
beginning of this century fatal accidents did not exert any great influence
on the pre-school age mortality in- the various seasons, because-the number
of deaths due to accidents formed only a small percentage of the total pre-
school age mortality.
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The sharp fall of the pre-school child mortality did not eliminate the winter
pea'k;;.on the contrary, it has become even more marked. This is the more
remarkable because the causes of death that are of special frequency in the
winter months, such as infectious diseases and diseases of the respitatory tract,
have become less important in relation to the total mortality of pre-school
age children (p. 59). :

The diseases causing the winter peak are largely those affections which
might be expected to be most influenced by modern’chemotherapeutics and
antibiotics. The persistence of the winter peak therefore shows that in this
way no definite effect of modern therapeutic methods on the death. rate of
pre-school children can be observed any morc than when we were dealing
with the course of the total pre-school age mortality.
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Fig. 8

Deaths in pre-school age according to seasons and population of boroughs
The Netherlands 1950-1952
I = January-March 3 = July-September
2 = April-June 4 = October-December
Deaths in the first three months = 100

It was possible to differentiate the seasonal pre-school age mortality accor-
ding to size of the communities only for recent years. Fig. 8 gives the pre-
school age mortality per three months, expressed as a percentage of the
mortality of this category in the first quarter, for every group of communi-
ties. The seasonal influences are not very notable in rural districts, but, on the
contrary, they are clear enough in the towns.

The data available do not allow of a detailed analysis of this difference.
There is, however, one important factor: in the country the death rate from
accidents is higher and that due to infectious diseases is lower (p. 83) than
in the towns, which results in a rise of the summer mortality and a fall of the
winter mortality, respectively. Hence the pre-school age death rates of summer
and winter vary less in rural areas than in the towns.

It is a remarkable fact that the winter peak in the pre-school age mortality
has persisted unchanged, in spite of the improved methods of treatment of
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the diseases ‘which cause this peak. The increasing' urbanization of our popu-
lation may be of significance in this respect, because the winter peak is higher
in towns than in the country. It must, however, be assumed that iri the course
of years the summer mortality has decreased to a greater extent than the winter
mortality. It is not impossible that, together with the fall of the death rate,
an unfavourable aspecific factor, the winter, becomes relatively more impor-
tant.

The winter forms a period of a general decrease of resistance, for example
due to the relatively deficient nutrition, less sunlight and indoor life. Even
though. the. pattern of the causes of death has completely changed, winter
remains the most unfavourable season, so long as there is no planned compen-
sation of these adverse factors, which are as yet insufficiently understood.
The complex of factors causing the’ decline of mortality has a greater effect
in summer.
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VI

PRE-SCHOOL AGE MORTALITY ACCORDING TO
PROVINCES

Study and analysis of regional differences in mortality may often lead to 2
better understanding of its causes. One of the methods is the comparison of
the death rates in the various provinces. This is a relatively rough comparison,
because our provinces are usually not very homogeneous areas as regards the
social and economic structure. A finer differentiation, e.g., according to the
existing ‘economic-geographic regions’, is however not well possible, s at
present the number of deaths among pre-school children in smaller, more
homogeneous' areas has become too low to allow of conclusions.

Table XT gives the figures of the pre-school age mortality in our provinces
for some periods-of the 2oth century. This mortality has greatly decreased in
- all-provinces. This reduction has been accompanied by a certain levelling out
of thc provincial différences, as shown by fable XI. About 1910 the pre-school
age mortality was relatively high in the provinces of Drenthe, Gelderland,
North Brabant and Limburg, and this has since decreased to a greater extent
than the relatively lower mortality in North and Western Holland. If the
decrease in pre-school age mortality is greater when its original level was
high, this means that the differences show a tendency to disappear.

Of late years there are only slight differences in the pre-school age mortality
in the various provinces and in general these differences are inconstant. Most
provinces have sometimes a relatively low, and then again a relatively high
pre-school age mortality. The province of Zeeland alone stands out by its
constantly low pre-school child mortality. An analysis in greater detail of the
mortality of this group in Zeeland seems therefore warranted.

Pre-school age mortality in Zeeland

Zeeland has certain unique features compared with the rest of the Nethcrlands
It is one of our most sparsely populated provinces (163 per square kilometre).
Due to the low birth rate and to emigration, the population is on the average
‘older than elsewhere. Zeeland forms part of the fertile clay region along the
‘Dutch coast, with relatively large agricultural estates (De Voovs). There are
no large towns; the province is mainly agrarian and industrialization lags far
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TABLE XI
Mortality of children of pre-school age in the various provinces from

1895/1904-1948[1952 '

death rate 1—4 years per 10,000
province
1895/1904 | 1905/1914 | I920/1921 | 1926/1936% | 1948/1952
Groningen. . . . . . 167 116 98 51 19
Friesland. . . . . . . 137 03 59 48 20
Drenthe. . . . . . . 192 157 93 68 20
Overijssel ... . . . . 201 128 : 96 56 19
‘Gelderland. . . . . . 186 133 96 ss 19
Utrecht . . . . . .. 189 132 92 43 d 21
North Holland . . . . 194 129 83 s 19
South Holland . . . . - 189 - 124 88 49 18
Zeeland . . . . . . . 136 . 98 61 34 . 14
North Brabant . . . . . 198 158 112 66 19
Limburg.. . .. .. 185 169 104 66 21
The Netherlands . . . 184 131 - s2 . 19

* borrowed from P. MUNTENDAM, T. v. Soc. Gen. (1938), 16: 234

behind compared with other provinces. The comparatively isolated situation
of the greater part of the province is still a characteristic feature.

It is difficult to determine the prosperity of a whole province, but the
distribution of the income deduced from the income-tax statistics shows
that in recent years Zeeland is a fairly prospcrous province (table XII). At
présent it has even the highest average income per inhabitant among the
rural districts (apart from the North-East polder), as can be concluded from
the publication of the Central Bureau for Statistics dealing with income
distribution, according to cconomic-geographic areas. The corresponding
statistics dating from before the war show, however, that Zeeland was then
far less prosperous. .

The discussion on the general level of prosperity in BoumaN’s bock on
agriculture in Zeeland also shows that the great mass of the agricultural
labourers in this province, received low wages until a short time ago. The
Zeeland industrial workers also lagged far behind in this respect compared
with those in West Holland: (PLuyMmgrs). It may be true that, the Jow wages
were compensated to some .extent by the customary gifts in kind, but this
was 1o reason to regard the population of this province as prosperous in those

days.
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TABLE XII

SR Average income according to the income tax statistics (1950)
a average income in guilders
NIRRT province . .
per head of the population per tax-payer
I,

Groningen. . . . . . . ... ... 1167 2960 .
F;giﬁsland ....... IR , 1078 2084
Drenthe. . . . ... ....... 950 2773
Overijssel . . . . ... ... ... 1123 2862
Gelderland . . . . . . .. 1053 2747
Utrecht. . . . ... .. .. ... 1224 3021
NoFth Holland. . . . . ... cee 1391 " 3243
SouthHolland. . . . . . .. ... T 1321 3210
Zetland . . . . . ... ... ... 1209 3161
North Brabant. . . . . ..., .. 995 . - 2786
Linpburg . . . . . . e e e e e . 1055 2866

i .

i , - . i :
Th(_‘: Netherlands .i . . . . . . ... 1197 ' 3030

i . .

Thc general mortality has in general always becn rather low in Zucland
Thls is shown by table XIII, which gives the total mortahty in our provmces

i TABLE XIII
<t
Standardized dedth rates per province as-percentages of the total death rate in the
| Netherlands T
,II percentage ‘
! province -
. 1905/'14 1931/°39
Groningen. . . A L 90" o1
Friestand *. . . . . ... "84 93 .
Drenthe. . . . . .. .. ... ....... 104 .97
Ovegijs_sel ................. . 103 " 100
'Gelz_iér]arid e e e e e e e e e e e e e - 102 - 102
recht. ... Lo .99 102
North‘Hollagd ............... 95 . 100
SouthHolland. . . . . .. ... .. ... 95 97
Zf.'eland .................. 94 93
North Brabant., ... . . . .. ... ... Lo ‘117 108
Limburg . . . ... ............ 122 111
The Netherlands’.~. . . . : . . i~ ... .- ‘100 100+

b3
~



after standardization, climinating the influence of differences in age structurc.
The relatively low death rate holds true, since 1900 or further back for all age -
groups” except the infants. The infant mortality in Zeeland ranked ‘among
the highest in Holland until about 1920, falling to one of the lowest after the
second world war (fig. 9). The mortality in Zeeland for children over onc
year of age has always been low, however. The low total death rate was
especially striking in former times, when the infant mortality, then high in
Zeeland, formed such a large proportion of the total mortality. The dis-
crepancy between the former high infant mortality and low total mortality
will be dealt with in greater detail later.
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The pre-school age mortality in Zeeland has been one of the lowest, or even
the lowest, in Holland for at least 50 years. None of the other provinces has °
ever shown such a constantly low pre-school age death rate; on the contrary,
comparison of the figures of the various provinces in the course of this century
actually shows that the sequence of the provinces as regards this mortality
has been inconstant. This is the more true the further the death rate of these
young children has fallen. '
The mortality of a population group is always the resultant of a great many
factors, interwoven and interacting to such a degree that they cannot be used
separately for an explanation of the death rate, but only in combination.
Consideration of only a single factor may lead to a distortion of the picture.
DE Vooys points out the danger of incomplete demographic analysis, due to
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failure to consider. the many interrelating factors in this connection. He cites
SoROKIN, who expressed this tersely and clearly as ‘a causal and meamngful
unity of factors’.

. Some of the many factors that may influence the death rate of pre-school
children will be discussed in the following pages, in an attempt to explain
the low figure for Zeeland.

As stated before: Zeeland holds a particular place in The Netherlands in

several respects. The typical agrarian character and the absence of large towns
are not sufficient for an explanation of the low pre-school age mortality.
In former times, this mortality was indeed lower in the country than in the
more urban areas, but at present the reverse is actually the case (p. 37). The
pre-school child mortality in Zeeland has always been low, however, both
formerly and at present.
: The relatively low density of the. population formerly exerted a favourable
influence on the pre-school age mortality, but this is no longer the case. This
factor therefore cannot serve.to explain the constantly low death rate.of
pre-school children. Zeeland is fairly prosperous at present, and this fact will
exert a favourable effect on the mortality of the 1—4 age group. In former
years, however, the population of Zeeland was certainly not prosperous,
although its death rate was already among the lowest in Holland. The pros-
perity factor.also cannot help us to.explain the constantly low mortality of
the pre-school children in Zeeland.

We have no exact data on the nutrition in this province, which is of such
paramount importance as regards the general state of health of the pre-school
child. It is possible that the general nutrition in this fertile. agricultural area is
fairly good. compared with other parts of the country. Buttermilk pap, a
daily meal in Zeeland especially in former days, may be of importance as a
source of protein. According to BOUMAN, green vegetables, fruit and molasses
‘(source of iron) were also frequently used in the poorer families. It is, however,
improbable that the diet of the Zeeland children was so much better than in
other parts of the country, that it would have contributed to.any important
extent to the low death rates of the pre-school age group. The prosperity was
too low to accept this factor.

It is unknown whether. the intellectual development of the Zeelanders is much
better than in other provinces.. The figures published by the Demological
Institute on the average intelligence quotient of Dutch recruits show that
the 1.Q. of the recruits from Zeeland is on the high side for a rural area. This
may suggest that the average intelligence in Zecland compares favourably
‘with that in ‘other agrarian regions, with probably a favourable effect on the
care of young children. - o

Medical care, and in particular specialist paediatric care, was far behind in
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Zeeland in comparison with the greater part of Holland, especially before
the second world war. Welfare centres for infants.and pre-school children
were fewer and less attended in this province than elsewhere. Until a short
time ago there were practically no paediatricians, and even in 1949 the number
of beds for children in the Zeeland hospitals was the lowest in the country,
as shown by the Reports of the Chief Public Health Officer. Large parts of
the province are moreover very isolated, which impedes intensive medical
care. The number of deceased pre-school children who were treated in hospital
is lower than in other arcas of the country; this will be discussed in greater
detail in chapter XIV. Many scriously ill children have to go without hospital
treatment. The low death rate of pre-school children in Zeeland is therefore
not to be attributed to better medical.care. This could also be deduced from
the fact that the pre-school age death rate was here already relatively low at
the beginning of the present century, at a time when medical measures could
exert only comparatively little influence on the mortality.

Being a rural province, with a small and isolated population, Zeeland
benefited less and later from the progress of.technical hygiene. Hygienic
measures are moreover not so important for the pre-school age mortality
as for that of the infants, as appears from the low mortahty due to intestinal
disturbances in pre-school children. '

The factors mentioned: agrarian and rural character, low dcn51ty of the
population, prosperity, dietary customs, intellectual development and medical
and hygienic care, which are usually taken into consideration when analysing
the death rate, therefore cannot explain the low pre-school age mortality
existing in Zeeland for half a century at least. The socio-economic and hygienic
conditions in Zeeland were by no means favourable. compared with other
provinces. The search for factors influencing the pre-school age mortality
must therefore be continued.

As already mentioned, one of the characteristic features of the Zeeland
population is the low birth rate during the past fifty years. Not only was the
birth rate low, but also the matrimonial fertility, i.e., the number of children
born alive per 1,000 married women of 15-49 years. This is the more re~
markable because Zeeland is an agrarian province par excellence, and the birth
rate is usually higher in rural areas than in the towns. The matrimonial fertility
in Zeeland, about 1870 still the highest in the Netherlands, began to fall
sharply even before 1900, more than in any other province. At present the
birth rates of rural Zeeland and industrial North Holland are the lowest.in
the country (VAN pEN BRINK). The census figures show that the women in
Zeeland in general do not marry late and taking the low matrimonial
fertility into consideration, the conclusion is arrived at that birth control
must have been practised in. Zeeland for a considerable. time. As long ago
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as ‘about 1900, SCHOUTEN writes in his report'on obstetrics in his préctice'in
the South of Zeeland, that birth control had found ready acceptance thete!

This family planning resulted in a relatively low average number of children
per family, as demonstrated in table XIVA.

TABLE XIV
Number of children per family in the various provinces accordmg to the data of the
1947 census -
provi averaglf ll'xumb:r}:) f children number of 1—4 year old children
rovince ving at home 100 ied
per family with children pet mrarmied women
Groningen. . . . . .. .. 2.34 35.
Friesland . ... ... ... | 2.57 41
Drenthe. . . .". . .. .. 2.67 43
Overijssel . . . . . . ... 2.68 42
Gelderland. . . . . . . .. 2.72 . + 43
Utrecht. . . . ... ... 2.58 39,
North Holland. . . . . . . 2.32 34
South Holland . . . . . . . 2.42 34
Zeeland . . . . . ... .. 2.39 34
North Brabant. . . . . . . . 3.28 56
Limburg . . ... .. .. 3.09 e 52
The Netherlands . . . . . . 2.61 40

So far it has not yet been completely established whether there is a direct
relationship between a large family and a-higher child mortality. No doubt
the mortality of infants alone has been too much the centre of interest in this
respect. The relationship between size of family and mortality is even more
intricate in the case of infants than of pre-school children, because the morta-
'lity, especially shortly after birth, is markedly influenced by age and parity
of the mother. MeTHORST’s study (1935) on the mortality of children under
six (infants included) in connection with prosperity and size of the family
proved that there was a direct relationship -between mortality under the age
of six and number of children, even within the same economic group. As
the number of children is itself influenced by economic prosperity, and large
families were especially found among the less well-to-do people, elimination
of the influence of prosperity is necessary in order to determine the mﬂuence
of the size of the family.

The investigation of the Medical Statistical Bureau in Amsterdam in 1938
also points strongly into this direction. Recently LowE ef al. proved that
during the first three years of life there is a great influence of the size of the
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family (and age of the mother) on the frequency of infectious diseases, pheu-
monia and intestinal disturbances, and that this influence is-greater-than"that

_of prosperity as judged from the father’s occupation and the housing conditions
of the family.

It is also acceptable that a pre-school child from a large famlly has on an
average a greater chance of dying than one from a small family. The risk of
contracting an infectious disease at an early age is considerably greater in a
large family (with at the same time pre-school children and schoolchildren)
than in a small one. The chance of an accident is also greater in a large family,
because as a rule less attention can be paid to the younger children. Accidents
and infectious diseases are both important causes of death at pre-school age.
In chapter XIII an analysis will be given of the association between size of the
family and pre-school age mortality.

The relatively low number of children of families in Zeeland is most pro-
bably an important factor for the low pre-school age death rate in former
times as well as at present.

Still, this factor alone is not sufficient to explain the constantly low death
rates. Practically all age groups show favourable mortality rates, so that there
must also be factors of a more general nature. It is obvious that the causes of
this low mortality should also be sought for in the Zeelanders themselves,
in their mentality and way of life. As regards the low pre-school age mortality,
this mentality would have to exert a favourable effect in the form of adequate
provision for the pre-school children, i.e., good maternal care. This cannot
be proved without a direct and comparative sociological investigation. Such
an investigation has not been carried out in Zeeland up to now. On the other
hand, there are somc indirect indications suggesting good child care in the
Zeeland families; this will be dealt with later.

The same difficulties encountered in the explanation of the low pre-school
age mortality in Zeeland, were also met with in the explanation of the birth
control. These difficulties were even greater, as the classical demography

 justifies the expectation of high birth rates in this rural province with its
religious-minded population and a great number of agricultural labourers.
Birth control, however, is spread over the whole of Zeeland. It is practised
among all denorinations, and thus in all parts of the province. The
Calvinists in Zeeland have a lower birth rate than those elsewhere, the Roman
Catholics in Zeeland have less children than those in other provinces, etc.
Within professional groups also the Zeeland family proves to be small, as
compared with the same groups elsewhere (Census 1947).

It is true that Zeeland belongs to our clay districts, where in general the
families are relatively small, but three classical factors accompanying birth
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control, namely higher prosperity, urbanization and mdlﬁ'erence towardsthe
church, are practically absent in Zeeland.

In order to explain the birth control, the character of the Zéelanders must
therefore be placed in the foreground. Vax pen BriNk speaks, in this respect,
of the ‘couleur locale’. D Voovs even tried to demonstrate this mentality
by analysing the relationship between birth rate and the political choice of
the religious-minded population, accepting that this choice shows their
mental attitude. The correlation between birth rate and the voting or not
voting on clerical ‘parties was clearly demonstrable, and greater than the
correlation with general religiousness. In this way De Vooys thought this
mentality might give a partial explanation for regional differences in birth
rate in Zeeland. The opinions on the character of the population of Zeeland
diverge, of course, although it is agreed upon that the Zeelander is charac-
terized by a certain deliberateness in his way of life, i.e., that he lets himself
be guided more by his reason than by his emotions’ (MeerTENS). He is usually
- not light-hearted. Family planning which started among the big farmers for

practical reasons, was soon adopted by the mass of the agricultural labourers.
This happened in general more rapidly and to a greater extent in Zeeland
than in other parts of the Netherlands (STEIGENGA-KOUWE, DE VOOTYS). '

It seems acceptable that such a deliberate and rational turn of mind will
promote care for the child. NEURDENBURG pointed out that in the course of

years the changes in the ideas of the population have led both to a fall of the
child mortality and of the birth rate.

It is quite possible that the fall of the birth rate and the lower pre-school

child mortality (thanks to better care) are rooted in the same mental attitude.

Here also we are dealing with a combination of factors reinforcing: oné

another. Good care for the children will have a more favourable effect on the
mortality, the smaller the family. We cannot prove the assumption that the
low pre-school age mortality in Zeeland is also based on a certain mentality
of the population, leading to good care for pre-school children. The mortality
statistics, however, give some indication that such a good care does exist.
There is primarily the relatively low mortality from accidents in Zeeland,
the more striking because this mortality is usually high in the sparsely popu-
lated rural areas (p. 75). Even at the beginning of the century, when traffic
" accidents were still rare everywhere, the number of fatal accidents of pre-
school children in Zeeland was relatively low. The relatively slight traffic
intensity in Zeeland at the present day, therefore, gives no explanation of the
low mortality due to accidents. The great significance of the degree of care
and attention as regards the frequency of accidents in young children is dealt
with in chapter X.
SAJET calls the great number of fatal accidents proof of insufficient care for

33



the pre~school child. CanpIOTTI, in too accusingly a manner, speaks in this
respect even of carelessness and negligence on the part of the mother. The
comparatively low pre-school age mortality from accidents in Zeeland,
however (also in former times when the mothers often worked on the land)
is an indirect indication of rclatively good care for the child.

Secondly, the course of the infant mortality in Zeeland also points to a good
care of the children. It was high for a long time, and was even among the
highest in the country during the first twenty-five years of the century.
Until the second world war, it dropped only rarely under the general average
for the country, but then a rapid fall followed, and at present the infant
mortality in Zeeland is one of the lowest in Holland (fig. 9).

The high infant mortality of the first quarter of the century formed a
striking contrast with the pre-school age mortality, which was then already
low. One of the causes was that the social and medical care in Zceland lagged
. behind compared -with other provinces. This was not very important for the
mortality of the pre-school age group, but for that of the infants it was.
Technical hygienic measures influence the infant death rates far more than
the pre-school age mortality, while, in this respect, Zeeland was also behind
in comparison with the greater part of the country. Good dietary habits of
the mass of the population have not yet a direct influence on the infant, while,
on the other hand, the question of breast feeding or bottle feeding was often
of decisive importance until recently.

In Zeeland breast feeding was rather the exception than the rule, partly
because the mothers worked on the land. DE Vooys writes that in the last
century, breast feeding was relatively rare in Zeeland, and far less frequent
than in other provinces.

It is therefore quite understandable why the infant mortality was still
alarmingly high in Zeeland in the first few decades of the 20th century. It
started to fall gradually, however. The medical and hygienic backwardness
decreased and the social-economic conditions improved, especially after the
second world war. An even more important feature is, however, that the
whole picture of infant mortality has changed markedly now it has reached
such a low level. The method of feeding, medical and social measures and
social~economic conditions can hardly be called the determining factors when
the infant death rate is less than 39%. If the infant death rate falls, on the other
hand, good maternal care becomes of ever increasing importance for the
mortality. ANDERSON writes that, once infant mortality has reached a low
level, maternal care becomes of greater significance than socio-economic
conditions. The morbidity-study of SpENCE et al. also convincingly proves
the predominating importance of maternal care, even though this care itself is
also influenced by prosperity, size of the family and housing conditions.
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The fact that Zeeland has reached practically the lowest infant mortality
in the Netherlands, more rapidly than other provinces and in so short a time,
is indicative of the good care of children there. The influence of this adequatc
care on the death rate became the greater, the lower the values reached.
Table XV demonstrates that this is especially true for the mortality after the
first week and not for the neonatal mortality, which in Zeeland is by no means
the lowest of our country. It is also to be expected that maternal care is especi~
ally of paramount importance for the infant mortality after the neonatal period.

TABLE XV
Infant mortality in and after first week of life, differentiated according to province

(1950~1952)

death rate per 1000 live births
province .
first week 2nd week-1 year
Groningen. . . . . . . . . I1.2 11.0
Friesland . .". . . . . .. 119 9.2
Drenthe. . . . . .. ... 12,2 10.§
Overijssel . . . . ... .. 13.6 111
Gelderland. . . . . . .. . 15.0 12.4
Utrecht. . . . . ... . . 12.3 11.0
North Holland. . . . . . . 12.6 - 9.8
SouthHolland . . . . . . . 12,2 8.5
Zeeland . . . . . . .. .. 13.3 7.6
North Brabant. . . . . . . 15§ 12.0
Limburg . . . ... ... - 15.8 14.5
The Netherlands . . . . . . 13.4 10.8

It may be a general truth that a low infant- and pre-school child mortality
go hand in hand (SALTET, SAJET), it is nevertheless not always so, as shown
by analysis of the mortality figures in more sharply delimited areas.

Summarizing, it.may be said that Zeeland holds a particular -place :in ‘our
country in demographic and socio-economic respect, but that this does not
afford an explanation of the low pre-school age mortality existing. in that
province for fifty years at least. The small number of children per family as
a rule is probably an important factor as regards the favourable death rate.
In addition, the population of Zeeland seems to possess character traits and a
manner of living leading to a-relatively good care for the child and thus to a
lower juvenile mortality. The low mortality from accidents as compared
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with other rural areas, the course of infant mortality and the present very low
mortality after the first week, arc indirect indications that there is indeed
relatively good child care in Zeeland. In the complex of factors that determine
the death rate, and which influence each other mutually, the combination of
small families and good care for the pre-school child seems the predominating
one. This is only true for the infant mortality when it has already reached a
low level.

The degree of medical care is of far less importance for the pre-school age
mortality, at any rate up to now.

The province of Friesland resembles Zeeland in many respects. During the
first decades of this century, Friesland showed the same low pre-school age
death rates as Zeeland. Subsequently, however, the fall of the pre-school age
mortality was less rapid than in most of the other areas of our country, so
that this province had to surrender its favourable place to other provinces.
The average low prosperity (table XII) may be a factor of some importance,
even though in the beginning of the century the economic conditions were
not favourable either. The greater number of children per family seems to
be of higher importance. At the beginning of the century matrimonial fer-
tility was still relatively low in Friesland, just as in Zeeland, but at present
it is higher than the average for the whole country and considerably higher
than in Zeeland (Van peEn Brink). The pre-school age mortality due to acci-
dents is very high in Friesland, so that the care for the young child is probably
less good in Friesland than in Zeeland.

Here also* the factors: number of children and care of the pre-school child
(though in this case in a negative sense) seem to be of paramount importance
for the explanation of the relatively high pre-school age death rate.

The influence of the main causes of death of pre-school children in the various
provinces is separately dealt with in chapter XI. We only mention here that the
low pre-school age death rate in Zeeland is not due to the very low mortality
from certain causes of death, but that it is true for practically all of them. This
is to be expected, as in Zeeland the favourable factors are of a general, aspecific
nature. A detailed investigation into the care of the pre-school child in the
Zeeland family, and into the Zeeland manner of living and the character of the
population leading to this good care, may yield valuable practical data for the
maternal and child health policy in our country and possibly also in other
countries. Up to now very little is known about the causes of the favourable
mortality figures and the relatively low birth rate in Zeeland. In this respect
this province has not yet drawn sufficient attention.
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Vi

MORTALITY OF CHILDREN OF PRE-SCHOOL AGE IN
RURAL AREAS AND IN TOWNS

Table XVI gives the pre-school age mortality according to size of the munici-
pality in 1951/1952. At present the death rate of 1-4-year-old children in
the country is higher than in the towns.

TABLE XVI
Pre-school age mortality according to size of municipality, 1951/1952

municipalities with

pre-school age death rate per 10,000

< 20,000 inhabitants . . . . . . . 17.2
20,000~ 50,000 B e e e e e e 17.3
50,000-100,000 e e e e e e I1.1
100,000-$00,000 w e e e S 14.3

> 500,000 B e e e e e e 14.5

The Netherlands . . . . . ... ..... 14.1

Table XVII shows that the reverse was the case in about 1910: then the
towns had higher death rates than the rural districts.

' TABLE XVII

Pre-school age mortality according to size of municipality, 1906[1913 and 1951/1952

pre-school age death rate per 10,000

municipalities with
© 1906/1913 1951/1952
< 20,000 inhabitants . . . . . .. 127.4 17.2
20,000-100,000 39 e e e e e e 137.2 14.6
> 100,000 » 138.0 14.3

The fall of the pre-school age mortality in ‘the towns has therefore been even

greater than in

the country.
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Table XVIII gives, for purposes of comparison, the corresponding figu res for
the mortality of infants.

TABLE XVIII
Infant mortality according to size of municipality

infant death rates per 1,000 children born alive

municipalities with
1906/1913 1930/1931 1951/1952
< 20,000 inhabitants . . . . . . 125.3 57.6 24.5
20,000—100,000 e e e e 118.3 46.2 23.7
> 100,000 s e e e e . 97.4 37.8 22.4

About 1910 the mortality of infants was markedly higher in the country

_than in the towns, and this has remaincd so up to the present, although the
discrepancy is not so high. As regards infants, the mortality has therefore
decreased more in the rural areas than in the towns, while exactly the reverse
is the case for the pre-school age children: thesc death rates have shown a
greater fall in the towns than in the country.

The cause of this difference might perhaps be sought for in the great in-
fluence on the infant mortality (especially in former times) of the hygienic
and medical supervision -(alimentary disturbances and intestinal infections).
The rural districts were behind in this respect as compared with the towns,
although the arrears are being made up. Technical hygienic measures are less
important as regards the pre-school age mortality (as shown by the relatively
slight mortality from intestinal affections), while infectious diseases constitute
a far greater death factor. The fact that infectious diseases had morc victims
among young children in densely populated towns than in the country, is one
of the causes of the former higher pre-school age death rate in the towns.

At present the mortality from infectious diseases is of less importance as
regards the total pre-school age mortality, whilc the differences betwecen
town and country have become less marked owing to increasing urbanization,
more intensive traffic and less isolation. The main cause of death in pre-school
age is at present the fatal accidents. The mortality from accidents is signifi-
cantly higher in the country than in the towns, probably as a result of the
greater number of cases of drowning (p. 70).

The present differences in pre-school age mortality between rural areas and
towns are completely based on the diffcrence in deaths from accidents. The
pre-school agc mortality, minus violent death, was in 1951/1952 11.6 per
10,000 for the large towns, and in the country, 11.9 per 10,000.

Disregarding dcaths duc to accidents, the marked fall of the pre-school age
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mortality has therefore been accompanied by a levelling out of the differences
between town and country, the towns having made up for their arrears.
The same levelling tendency is also observed in the mortality of infants, in
which: the rural arcas are catching up, even if these differences between rural
and urban areas have not yet disappeared completely. The levelling out of the
differences in pre-school age mortality betwcen town and country has also
taken place in France (Canbrorrt & MOINE).

When discussing the main causcs of death, the pre-school age mortality
according to size of municipality will be dealt with in more detail.
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Vil
CAUSES OF DEATH AND NOMENCLATURE

The basic material of the statistics of the causes of death is provided by the:
attending doctor, who, in this respect, bears a great responsibility, the signifi-
cance of which is not always realized. The death certificate signed by the
doctor is of course not always completely accurate. The cause of death is
only rarely verified by autopsy, and cven then sufficient certainty as regards
.remote and immediate cause of death is not always obtainable.

Diagnostics have developed in the course of years, partly by expansion of our
knowledge, and partly by changes in the conception of ‘cause of death’,
while the fashion of the times was another important factor (LOGAN).

The classification of the data from death certificates is mainly of importance
for the distinction between the remote and the immediate causes of death.
This classification is most difficult in infants and elderly people; the problem
is easicr where pre-school children are concerned.

A third factor influencing the data finally published in the dcath statistics,
is the nomenclature, which has changed several times in the present century. )

The three factors mentionced: diagnostics, classification and nomenclature may .
cxert an unfavourable influence on the absolute value of the mortality sta-
tistics, each to a varying degrec. This is mainly true for the comparison of
death rates over long periods, for the study of particular diseases and for parti-
cular ages. The mortality duc to convulsions, for example, formerly an im-
portant ‘cause of death’, has disappeared from the present statistics. Diabetes
and cardiovascular diseases are examples of affections in which the distinction
between remotc and immediate cause of dcath may be difficult, especially
at an advanced age.

The chance of errors is less great when dealing with pre-school children
than with infants or clderly people. The differences in diagnosis, classification
and nomenclature become of less importance by dividing a number of diseases
into groups of causes of death, by which arrangement the reliability is greatly
increased. A difference in interpretation between bronchitis and pneumonia
as a cause of death is eliminated by considering discases of the respiratory
tract as a whole. In this way our group of intestinal diseases also includes
dysentery, etc.

40



This study is moreover limited to a number of diseases with rather sharply
defined clinical features, and whlch in genéral, do not cause great diagnostic
difficulties.

Little value can be attached to small differences over long periods. It is
therefore a favourable factor that the differences in mortality, as obscrved in
this investigation, are great, and therefore undeniably of significance, even if
a number of mistakes may still be possible. The constancy of the fall and the
general trend in the statistics of causes of death are also indubitable facts.

To deny each importance to these statistics because of errors would be an
unjustifiable nihilism (Pascua). This does not only hold true for these sta-
tistics. Numerous medical and laboratory methods are liable to errors, some-
times serious oncs, without this forming an impediment to their use. It is
often impossible to determine the degree of the crrors that may be made in
the statistics of causes of death. Recently, however, we have a better con-
ception of the influence of changes in nomenclature.

The World Health Organization considered the latest radical change of
nomenclature (introduced into Holland in 1950) a reason for instituting an
investigation into the influence a change of nomenclature exerts on the
statistics of causes of death.

An analysis of these differences is possible by recording, for a pcnod of onc
year, all causes of death both according to the old nomenclature of 1938 and
the new one of 1948. This analysis has been carried out at the request of the
W.H.O., inter alia in Canada. The corrections applied in our material to study
the significance of the change in nomenclature as regards the statistics are
borrowed from this analysis.

More than 95%, of deaths recorded as due to one of the four common
infectious discases according to the 1938 nomenclaturc, belong also to the
same group according to the 1948 nomenclature. The same holds true for the
mortality from tuberculosis, tumours and reticuloses and violent decath
(accidents). As rcgards diseases of the respiratory system, the new nomen-
clature gives rise to greater changes in the statistics of causes of death, but, on
closer analysis, the diffcrence proves to.be slight for pre-school children.

Practically all other cases of death classified differently after introduction of
the new nomenclature concern diseases of old age (arteriosclerosis, prostatic
hypertrophy, cardiac asthma, efc.) and diseases of the newborn. For intestinal
diseases also (gastroenteritis, diarrhoea and dysentery) the new nomenclature
gives rise to an important change in the classification, on closer inspection
almost exclusively affecting infants. 90% of the mortality from intestinal
diseascs after the first year of life remains the same after the change of nomen-
clature, and this percentage might have been greater if our group had been
made somewhat wider.
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The introduction of the new nomenclature neither influenced the death rate
from congcnital abnormalities for children older than one year; more
than 90%, of these cases of death are recorded as due to congenital abnormali-
ties.in both nomenclatures.

Conversely, it is possible to start from the classification of the 1948 nomen-
clature, and then to investigate what changes the use of the 1938 nomenclature
would have caused in the statistics. These changes prove to be smaller than
those obscrved in the first method.

Such an analysis of earlier changcs of nomenclature is practically impossible.
Many data on the older nomenclaturc can be found in NEURDENBURG's acade-
mical thesis. The strong impression is gained that changes of nomenclature
are only of minor significance for the registration of causes of death important
at pre-school age, in contrast to those for infants and elderly pcople. Change
of nomenclature has only a slight influcnce on the figures for infants, if the
sclf-chosen grouping is strictly adhered to and only the data of the large, i.c.,
most detailed list of causes of death are used (TAYLOR).

LocaN studied the extent of the differences in classification of the causes of
death, if, according to pre-arranged rules remote and immediate cause of death
are scparated or if the doctors’ death certificates are accepted as such. This diffe-
rence is practically il at pre-school age, while it may be very great for elderly
people. As Stocks has it: ‘Amongst the young, a single cause of death often
suffices to tell the story’; at any rate in a statistical elaboration.

Summarizing, it may be said that the reliability of the statistics of causes of
death for pre-school children is more than sufficient to allow of conclusions on
not too small changes in mortality from various causes. The reliability becomes
considerably greater if we adhere to a self-chosen grouping based on the
detailed list of causes of death.

The limitation of the value of these statistics is not, as often thought, caused
by a supposed inaccuracy of the death certificate, but should be sought for in
the conception of ‘causc of death’ itself. The state of health of the child before
his fatal illness is the main factor deciding whether he will die from a disease or
not. This is demonstrated time and again in the analysis of mortality, and most
marked in undeveloped areas in which it can almost be called a fortuitous
factor whether a chronically underfed and debilitated child will succumb, for
example to measles or dysentery (De Haas).

In spite of this limitation of the conception ‘cause of death’, the statistics
dealing with it give us a detailed version of the general picture already obtained
by analysis of the pre-school age mortality as a whole. This picturc at the
same time reflects the general state of health, the social milieu and the spread
of discases in pre-school children.
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IX

MORTALITY OF CHILDREN OF PRE-SCHOOL AGE
ACCORDING TO CAUSE OF DEATH

The most important causes of death at pre-school age are taken together in a

number of groups, which not only facilitatcs comparison with former times

and other countries, but also increases the rcliability of the statistical data.
The groups are:

(1) The common infectious diseases : measles, whooping cough, diphtheria, scar-
latina.

(2) Diseases of the respiratory tract. This group always comprises all affections of
the respiratory tract, except tuberculosis and the respiratory complications
of the infectious diseascs.

(3) Tuberculosis : all forms.

(4) Intestinal disturbances, including gastro-enterocolitis, diarrhoea and dys-
entery.

(s) Violent deaths.

(6) Congenital abnormalities.

(7) Tumours and reticuloses.

(8) Non-specified or insufficiently specified and unknown causes of death.

(9) All other causes of death.

These groups are composcd from the causes of death according to the
detailed list. The causes are numbered ; cach nomenclature has its own numbers.

_ Table XIX gives the numbers of the causes of death of the groups chosen, for
cach nomenclature.

The causes of death are always expressed per 100,000 pre-school children.
Table XX and fig. 10 give a rough impression of the fall in the mortality from
some of the most important causes in 1—4-year-old children. This fall has
usually been greater than that of the fotal pre-school age mortality (apart
from violent death and congenital abnormalities which have had no part in
the decline of the death rates, or only slightly so). The extent to which the main
causes of death have contributed to the fall of the pre-school age mortality
has been roughly the same for all of them. If medical care and modern methods
of treatment had been of great influence in the fall of the death rate, this fall
would have started later, or at any rate its tempo would have been an acceler-
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ated onc, and it would not have been so equable for the various causcs of
death.
The main causes will be dealt with briefly.

(1) Common infectious diseases
The mortality from this causc has gradually decreased, apart from the very
high peak in the second world war.

(a) Scarlatina. The mortality from scarlatina has never been an important
factor in pre-school age mortality in the 20th century, even though about
the year 1910 still some hundred 1-4-year-old children died from this disease
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Fig. 10

Main causes of death in pre-school age
The Netherlands 1908-1952

annually. Since about 1935 there is practically no longer any mortality from
scarlet fever in children of pre-school age.

(b) Measles. Much has been written about the mortality of measles, recently by
DEGENAAR. Most victims of this disease belong to the pre-school age group
(figs. 11a and 11b). It is true that young children of school age also show a
high morbidity (Sajer; DororHY Horranp), but the fatality rate is very
low among these s-9-year-old children. It is possible that improvements
in housing conditions and the relative decrease in the number of pre-school
children have been factors in the decline of measles mortality, just as in the
other infectious diseases (this is also assumed by DEGENAAR), because thus the
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nfection occurred on an average at a somewhat older age, with less chances
of a fatal outcome. On the other hand, increasing urbanization would lead to
an increase of the chance of a fatal issue. In any case, the death rate from
measles has been reduced markedly, while the incidence of the disease has
changed little or not at all.

DEGENAAR was unable to demonstrate any influence of the sulphonamides
on measles mortality. Fig. 12 shows that since 1930 the fall in measles mortality
in pre-school children has continued regularly, without any demonstrable
influence of modern drugs. The epidemic increases are no longer important,

«0 0

morbillt pertussis

20

meningococcol disease

o

DN

AANANRNNANN
] MARNRANNNNANRNEN

I
N

23

1: 1908-1310 2:1920-1922 3:1937-1939 4: 1950-19852

scarloting

< :!L 1 2 3 4 5.9 'éﬂ.‘l-— ¢ % @ D
oge o-1yr I-Lyrs S-1yrs >liyrs
Fig. 11a Fig. 11b
Death rates from common infectious Deaths from diphtheria, measles and whooping
diseases by age cough in childhood in percent of total mortality
The Netherlands 1950-1952 from these diseases

The Netherlands 1908-1952

although the peak in 1946 (repatriates from Indonesia!) still demonstrates the
potentially dangerous nature of this disease even at the present time, at any
rate under conditions of reduced general resistance.

The age distribution of the mortality of measles has not changed greatly.
The fact that the fall of this mortality has been the same for infants and
pre-school children, lends support to the contention that improved
therapeutic methods have not been of much importance in this decline.
A shift to older ages and a decrease of the number of complications through
better social conditions are most likely the main reasons for the fall in the
mortality of measles.

(¢) Whooping cough. Although the mortality due to whooping cough has also
markedly declined in pre-school children (fig. 12), this has been to a lesser
degree than in measles. Of recent years, however, the pertussis mortality has
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shown a'striking decrease, even prior to the general.intreduction of the newer
antibiotics and of mass-vaccination. Of all the children dying in the Nether-
lands from whooping cough, 60%, are

o ___[ m:‘l ™ infants, under 209, are I-year-olds, and
- peumans = only 10% 2-year-olds. Forty years ago
[ this age distribution was only found among

* the more well-to-do people with their
w smaller families (Sajer), the other groups
of the population also losing many pre-
*“* school children from this disease. In 1930
o w the increased prosperity and reduced birth
i rate had already led to the same age
I 1™ distribution in the whole country, and it has
«» remained so for the past twenty ycars. Just
N A as was the case for the mortality from
v/ \},’\/ 1" measles, this unchanged age distribution
L. « since 1930 constitutes an argument against
,ﬂ\‘<\' A /1 N\ , any great inﬂu?nce of modern therapeutic
v —w N_\ q ) .Q:; methods, and in favour of 2 predominant
s I L P ¥ L] o importance of social factors (such as im-
Fig. 12 proved state of health, greater prosperity
Death rates from some infectious discases and smaller familics). THOMSON, who
and pneumonia in pre-school age  amalysed the mortality from pertussis in
The Netherlands x930-1953 England, also arrived at this conclusion.

per 100000 l

=

{d) Diphtheria. In recent years the epidemiology of this disease in the Nether-
lands has been described by HoocenpoORN, NOORDAM, NIEUWENHUYZE, and
other authors. The course of the mortality from diphtheria in pre-school
children shows a different picture from that of measles and whooping cough
(fig. 12). It is true that the mortality from diphtheria has markedly declined
since the beginning of the present century, but, during the second world war,
the number of fatal cases in pre~school children rose to no less than 70 times the
low figure of the immediate pre-war years. The mortality has fallen conside-
rably since the end of the war, but it has not yet reached the 1939 level again
by a long way. The mortality from diphtheria has declined only slowly of
late years. The number of pre-school children falling victims to diphtheria
in the last three years of the war was about five times the number dying as
war casualties. If the expense, energy, and brainwork spent on civil defence
on the one hand and diphtheria immunizations on the other, are.compared,
the question arises spontaneously whether the lessons taught by the second
world war in this respect have been taken to heart well enough. The effect
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of a good immunization campaign is no longer a matter of doubt, as has
been well shown in England. Ruys er al. (see NooRDAM’s academical thesis),
when studying the war epidemic, strongly emphasized the greac frequency
of infections with the gravis type of C. diphtheria. Apart from the importance
of this question for the epidemiology and the clinical picture of the disease,
it should serve in no respect as an excuse for the shortcomings in the fight
against diphtheria. Adequate immunization of infants and pre-school children
is the only satisfactory method of diphtheria prophylaxis, irrespective of the
nature of the causative agent.
- Diphtheria is still a children’s disease. Of all fatal cases of this affection
between 1915 and 1945, more than 50%, were children below the age of five.
The shift of the mortality towards older children and adults during the second
world war epidemic, gave rise to considerable attention, but it proved to be
only transient (fig. 11b). During the past five years, the number of deaths due
to diphtheria in pre-school children and infants has constituted over 70% of
all fatal cases of this disease. The highest death rate is observed among the
3—4-year-olds. The morb1d1ty is also the highest among the 4-year-old
children (HOOGENDOORN).

The number of cases of this disease among schoolchildren is considerably
higher than is to be expected from the death rates, because the fatality rate
decreases with advancing age.

- The morbidity also showed a shift in age distribution during the war epi-
demic, but this proved to be only temporary: the number of diphtheria cases
in pre-school children and infants was 28%, of all cases in the perlod
1935-1939; 20% in 1940-1946 and 45% in 1948-1952.

The low frequency of diphtheria before the second world war and possibly
also a higher virulence of the causative agent, effected a shift towards higher
ages during the war years. It is possible that, conversely, the high morbidity
of the war years and afterwards, resulted again in a shift towards younger ages:
Immunization, however, is also of importance in this respect, because this,
strangely enough, was mainly carried out in schoolchildren. As children of
school age are more readily immunized than younger children, diphtheria
will be of relatively greater frequency among the younger ones (TASMAN).

The diphtheria mortality in pre-school children has decreased by more than
40%, since 1923-1934; this fall was nearly 709, for the schoolchildren.

Diphtheria is also at present still an affection of childhood, finding its vic-
tims mainly among infants and pre-school children. This fact is of paramount
importance for the fight against the disease (immunization), as recently
emphasized again by HoogeNDOORN and Ruys. This fight has been mtenslﬁed
and better organized in the last few years. o
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(2) Diseases of the respiratory tract '
The fall of the pre-school age mortality from these affections was already
manifest at the beginning of the 20th century, and it is procceding -rapidly.

Fig. 12 gives a survey of the mortality from pneumonia in pre-school
children during the past twenty ycars. Pneumonia is responsible for by far
the greatest number of deaths due to diseases of the respiratory tract. Fig. 12
shows that the pre-school age mortality from pneumonia has been reduced
to onc-tenth in only twenty years’ time!

Although the large-scale sulphonamide therapy was introduced as carly as
1937, at first no manifest influence was shown on the pneumonia mortality -
of 1-4-year-old children. It is possible, however, that the sulphonamides did
prevent an increase in- the number of fatal cases during the war. At the same
time it is probable that young children have benefited less from modern
therapeutic methods than adults, as also appears from the studies of ANDERsON
and of VErA Norwis. The latter analysed an extensive series of hospital cases,
and it can be deduced from her data that, since the introduction of sulphon-
amides and penicillin, the death rate from lobar pneumonia and from broncho-
pneumonia has decreased considerably less in children younger than 10 than
in adults. The analysis of the mortality in Australia by LANCASTER also de- -
monstrates that not only is a long petiod required before a modern form of
effective therapy can influence the mortality, but also that younger children
(and aged people) benefit less from this therapy than older children and adults.
Twelve years after the introduction of the sulphonamides, the attention of
SPENCE et al. was drawn to the fact that if an indication to treat infants with
these drugs existed, this was carried out to 2 limited extent only and often in
insufficient .dosage.

The mortality from pneumonia showed a sudden fall directly after the
second world war. This was probably also the result of chemotherapy, even
if its contribution to the fall in mortality was not demonstrable until ten years
after its introduction. The low level reached in 1948 did not decrease further
with the use of penicillin. Will years again have to-pass before the pre-school
age mortality can be reduced further by the timely and well-judged use of
antibiotics? .

The fact that not enough 1—4-year-old children suffering from serious.
pulmonary diseases (p. 102) are admittcd to hospital, justifies the idea that, in
the present state of our knowledge, a further decrease of the pneumonia
mortality in this category is still possible: more children should benefit in
time from this knowledgec.

- In spite of the marked fall in the mortality of pneumonia, diseases of the
respiratory tract (apart from tuberculosis) still constitute an important cause:
of death of these children, and the winter peak persists (p. 23).
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The fall of the pneumonia mortality in pre-school age children has been the saime o
only slightly more than that from tuberculosis, measles, whooping cough and intestinal
diseases, notwithstanding the effective modern drugs used in pneumonia.

(3 ) Tuberculosis

Tuberculosis was still an important cause of death at the beginning of the
present century, also in pre-school children. In about 1910, approximately the
same number of 1—4-year-old children died from tuberculosis as at present
from all causes of death combined.
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The fall of the tuberculosis mortality in children has been very rapid, since

1945 even amazingly so (figs. 13 and 14), as recently described in detail by
Dg Haas.

Such a marked decline in so short a time cannot only be explained by im-

proved economic conditions, while housing conditions have deteriorated

rather than become better. Streptomycin and PAS were not in general usé
until 1948, and therefore they certainly do not constitute the sole cause. The
fall must also have resulted from prophylactic measures such as identification
of the source, isolation of patients with positive sputum, registration of all
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patients, pasteurization of the.milk, in short, the whole fight against tuber-
culosis that came into full action after the war, coupled with educative pro-
paganda. Later on curative medical care has also been of influence, both by
bringing about a decrease of the fatality rate and by reduction of the chances
of . becoming infected, now that so many patients can be made sputum-
negative. The marked decline in the mortality can be explained from the
cumulative effect of the various preventive and curative measures. It must be
remarked that these results have been obtained without the general adoption
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of BCG vaccination. The present tuberculosis incidence in children has made
BCG vaccination superfluous, apart from selected cases (HOOGENDOORN;
Dk Haas 1). :

The great influence of preventive measures is also apparent from the fact
that mortality and morbidity rates in children have fallen far more rapidly
than in adults (fig. 15). The mortality from tuberculosis in infants has even
practically disappeared, notwithstanding that in this group treatment is often
too late, the diagnosis relatively more difficult, and the clinical course more
serious. The frequently-heard contention that the fall in the tuberculosis death
rate is mainly the result of a better prognosis due to improved methods of
treatment, is not in agreement with the trend of statistical mortality figures.
The statistics of tuberculosis morbidity are of little help in the solution of the

* BCG report, 1951 (not published)
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problem, as a fall of the morbidity may be masked by better methods of
tracing cases of active tuberculosis and changes in the diagnostic criteria.
Tuberculin index surveys indicate a great decline of morbidity, but nation-
wide surveys are still lacking in the Netherlands.

HooGENDOORN used the tuberculous meningitis mortality as a standard of
measurement for the morbidity, on the strength of the 100%, death-rate of
this affection up to 1947, and thus it can be demonstrated that the morbidity of
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tuberctlosis falls with the same speed as the mortality from this disease (fig. 16).
Even since the introduction of streptomycin, the total mortality from tuber-
culosis has not decreased more rapidly than that of tuberculous meningitis,
in spite of the difference in effectiveness of chemotherapy and antibiotics in the
various forms of tuberculosis.

There are no signs that the fall in the death rate from tuberculosis in children
has come to a standstill, which is also a result of prophylactic work. This is
very different from the course of the pneumonia death rate (fig. 12). The
reduction of the mortality from pneumonia in children of pre-school age,
due largely to the newer methods of treatment, started in 194§ but was arrested
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again some years later, when evidently a level had been produced by thosc
cases which are not saved by the present methods of treatment. The fall in the
tuberculosis death rate, on the other hand, is continuing unintcrruptedly.
The effect of preventive measures is greater and less limited than that of -
curative ones.

The conclusion that the marked fall in the mortality from tuberculosis is
primarily due to preventive measures and only secondarily to curative ones,
is also reached by LorBER, who analysed this mortality in children in Sheffield
since the second world war.

The remarkable decline in the tuberculosis death rate in all juvenile age
groups is one of the miracles in the social and medical field in the Netherlands.

Within a few years tuberculosis will probably have become a relatively
rare disease in children of pre-school age, as is alrcady the case in infants.

(4) Intestinal diseases

The intestinal affections comprisc gastro-entero-colitis, diarrhoea and dysen-
tery. The mortality from this group of diseases, which were of rather frequent
occurrence at the beginning of the century especially among the younger
children of the pre-school age group, has steadily decreased. At present these
diseases are of minor importance as regards the pre-school age death rate;
the general improvement of hygienic and dietary habits has undoubtedly
been the most important factor.

Compared with the mortality of infants, the direct influence of the technical
hygienic progress on the pre-school age death rate has been only slight, due
to the relatively small significancc of the intestinal diseascs, cven forty years
ago. .

(s) Violent deaths

The mortality due to accidents has become of great importance as regards the
pre-school age death rate, but so far it has been little studied in the Netherlands.
Therefore a special chapter was allocated to this subject (chapter X).

(6) Congenital malformations

The mortalit&r from these in 1-4-year-old children rose between 1910 and
1940, and was then arrested. This was, however, only a sceming increase,
as will be explained.

Cardiac malformations occupy an important place among the congenital
defects that cause death at pre-school age. Practically all fatal cardiac affections
at this age arc associated with congenital defects. Deaths from.complicating
cardiac diseasc (e.g., in diphtheria) are recorded under the primary cause of
death in the mortality statistics.
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By adding the mortality from cardiac disease to that of congenital malfor-
mations, a better picture is obtained of the latter. The pre-school age mortality
from congenital malformations thus proves to have remained practically
constant in the course of the century (fig. 17). In more recent years knowledge
" of the congenital cardiac malformations has increased, so that at present deaths
of 1—4-year-old children due to cardiac affections are more frequently recor-
ded as congenital defects than formerly, although this procedure was decided
upon in medical statistical circles as early as about 1900 (NEURDENBURG).

It must be remarked that the pre-school age mortality from congenital
diseases did not show any rise in the years following the second world war,
although these children were mainly born during the last years of the war,
in a period of bad nutritional conditions.
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Death rate from congenital malformations in infants and pre-school children
. The Netherlands 1908-1952

A result of the better methods of treatment is that in some cases death from
congenital malformations in children of pre-school age may be postponed if
not prevented. This however, also applies to infants, so that at present
a greater number of children with congenital defects may reach pre-school
age; this improvement in medical skill is therefore not reflected in a fall of the
pre-school age death rate from congenital defects.

The death rate from congenital abnormalities in infants has increased con-
siderably, also if the mortality from cardiac diseases is added to it (fig. 17,
table XXI). One of the causes of this rise is the more accurate definition of the
conception “born alive” since 1924. As a large number of children born alive
but who dic before notification of their birth succumb to a congenital defect,
the inclusion of this group in the death statistics leads to a seeming increase of
the mortality from congenital abnormalities. It is also possible that the chances
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of an abnormal foetus being born alive have become greater. Improvements
have moreover been made in methods of diagnosis and the statistical classifica-
tion of congenital malformations, especially in infants, so that extensive ill-
defined groups in the death statistics, such as congenital debility, prematurity,
and unknown cause of death, have become smaller. This also leads to an
apparent rise of the infant mortality from congenital malformations.

TABLE XXI '
Mortaltty Jfrom congenital malformations in infants and children of pre—school age

(1908-1952)

death rate < 1 yr. per 10,000 death rate 14 yr. age group
per 100,000
period congenital congenital
’ congenital malformations congenital malformations
malformations and malformations and
cardiac disease cardiac disease
1908-"10 25.0 27.8 8.4 15.6
1920-"22 26.6 28.7 7.0 12.5
1929-"31 45.7 46.4 10.3 14.8
1937-'39 56.8 57.4 14.1 15.1
1944~'46 62.7 64.4 12.4 16.5
194749 48.5 49.3 117 14.5
1950-"52 50.4 $1.0 13.5 15.7

The death rate due to such defects in the infants born between 1944 and 1945
is somewhat higher than in preceding years, but this does not at all imply that
the frequency of congenital affections was also higher, as the whole mortality
of infants was higher owing to the bad conditions existing in the last years
of the war.

The data of the infant mortality statistics do not help to judge the trend of
the frequency of congenital deformities. The corresponding death rate in
children of pre-school age, however, makes it probable that the frequency,
has not changed to any great extent, even during the war years. A slight
decrease may have been masked by better diagnosis. A significantly lower
incidence seems only possible by means of planned pre-natal measures, which
brings the problem of these malformations within the field of prophylaxis.

Although the mortality from congenital malformations in 1—4-year-old
children is low compared with that of infants, it can serve better as a measure-
ment standard for the frequency than the relatlvely high mortality in infants -

due to this cause.
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-(7) Tumours and reticuloses

At present these affections have developed into a relatively important cause of
death. Table XXII gives some figures. These figures do not show a manifest
increase of the incidence of tumours and reticuloses; the differences in mortality
from this cause in various periods are not significant.

TABLE XXII
Mortality from tumours and reticuloses per 100,000 children of pre-school age

(1937-1952)

cause of death 1937-1939 1943-1945 1947-1949 1950~1952
reticuloses . . . . 5.0 5.2 ’ 4.6 6.4
tumours . . . . . 5.7 6.0 6.3 59
total. . . . ... 10.7 11.2 10.9 12.3

The increase of leukaemia, mentioned in the English-American literature
(Gaurp and other authors), is not in agreement with our findings.

There are about as many deaths from neoplasms as from reticuloses in the
pre-school age group. A further differentiation of the incidence of the various
tumours and reticuloses is to be found in the work of BUFKIN et al.

(8) All other causes of death

All other causes of death together form only 2 relatively small part of the
mortality of pre-school age children. At present (1950-1952) the most
important of them are: purulent forms of meningitis, with 40-s0 deaths
annually (about half of which are meningococcal infections), and diseases of
the central nervous system, excluding tumours and meningitis (table XXIII).
If not epidemic, poliomyelitis is not an important cause of death for the child
of pre-school age. The greatest number of fatal cases of poliomyelitis among
1-4-year-old children of the past fifteen years was in 1943, when the death
rate was 9.8 per 100,000 in this age group. Other epidemics have yielded much
lower figures for the poliomyelitis death rate of thesc children. -

There is a great difference as regards the causes of death between the 1-year-old
and the 2—4~year-old children.

Table XXIV demonstrates this difference. We will only touch on some
remarkable features.

. The decline of the mortality from infectious diseases during the past fifteen

57



TABLE XXIII .
‘Other’ causes of death in children of pre-school age (1950-1952)

average annual mortality-

cause of death number of | Pereentage of total
deaths pre-school age per 100,000
mortality

meningocococcal infections . . . . . . . . 27 1.7 2.8
other infectious diseases* . . . . . . . . . 71 4.4 7.4
rheumatic disease . . . . . . . . . ... 8 0.§ 0.8
cardiovascular diseases . . . . . . . . . . 15 1.0 1.6
diseases of the central nervous system except

meningitis . . . .. .. .. 0L L. 36 2.3 3.7
other diseases of the digestive tract**. . . | 25 1.6 2.6
diseases of the urogenital tract . . . . . . . 11 0.7 I.I
all other not yet mentioned causes . . . . . 112 7.0 11.6

* j.e., without influenza, measles, whooping cough, diphtheria, scarlatina, meningococcal infec-

tions and dysentery

** j.e., without gastro-entero~colitis and diarrhoea

years is not valid for the older children of pre-school age. Their high diphtheria

death rate in and after the war compensated for the fall of the measles and

whooping cough mortality.

‘

TABLE XXIV
Mortality in 1-year-old and 2-4-year-old children according to cause of death

(1937-1939 and 1950-1952)

death rate per 100,000

cause of death 1937-1939 1050-1952
Iyear | 2-4ycars | Iyear | 2—4years
common infectious diseases‘ ......... 81 24 28 21
respiratory diseases. . . . . . . ... ... 192 43 43 13
tuberculosis. . . . . . . ... .. .. .. 45 23 9 6
intestinal discases and dysentery . . . . . . . 43 9 10 3
congenital malformations. . . . . . . . . . 32 29 8
tumours and reticuloses . . . . . . . . . . 8 11 I I3
violentdeath . . . . ... ... ..... 56 44 44 39
causeunknown . . . . . . . . ... o0 .. 23 6 14 3
allcauses. . . . . . . ... ... ... 567 217 256 129
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The younger members of the 1-4 age group have a considerably higher
mortality from discases of the respiratory tract than the older ones, reflecting
the higher incidence of these illnesses in the second year of life (Dyxes).

The 1-year-old children have shown a very great fall in mortality from
intestinal affections during the past fifteen years (the war years included).

The total mortality of the 1-year-olds has declined mote since 1937-1939
than that of the 2—4-year-olds: Of all children, the 1-year-olds have shown -
the greatest reduction of death rate.

The fall in the pre-school age mortality is duc to a marked decrease of practi-
cally all important causes of death, with the exception of congenital malfor-
mations, tumours and accidents.

Generally speaking, the fall in mortality has shown only minor differences
for most of the causes of death. Therapeutic progress has been far less steady.
If this had been an important factor in the decline of the mortality, this fall
would not only have started later, but it would also have shown marked
differences as regards the various ’gauses of death, in accordance with the more
or less favourable effect of treatment of these diseases.

The mortality figures of chlldren of pre-school age, classified according to
cause of death, therefore furnish hrguments in favour of the opinion that the
improvement in methods of tre:i_tmcnt has, in gencral, been of only minor
influence on the fall of the 1-4 age group mortality, at any rate in comparison
with the influence of the social and hygienic factors. LANCASTER, of Australia,
arrives at the same conclusion in his detailed analysis of the mortahty in that
country.

The fall in mortality from the various causes of death at pre-school age has
not been completely identical for all of them. The significance of these causes
in regard to the total pre-school age mortality has changed in the course of”
years. This is demonstrated in fig. 18 and table XX, where the mortality due
to the most important of them is expressed as a percentage of the total pre-
school age mortality. Thus the relative significance of these causes as regards
the mortality of 1—4-year-old children becomes manifest for various penods
of the 20th century.

The common infectious diseases have always played an important part in the
pre-school age mortality, but this has decreased from 20%, in about 1910 to
14% in 1950—1952. Within this group, diphtheria is now the most important
affection, with about as many fatal cases as measles and whooping cough
together. At the beginning of the century, measles was by far the most im-
portant of the four.

The influence of tuberculosis on the mortality of children of pre-school age
has become slight. At present only 4% of deaths at pre-school age are due to
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this disease, and this figure is still decreasing rapidly. Until the second world
war, it was about 10%,.

The mortality due to diseases of the respiratory tract (tuberculosis excluded)
and influenza, still the first cause of death at the beginning of the century, has
become relatively of less and less importance in regard to pre-school age
mortality. About 1910, respiratory diseases were responsible for one third of
the total pre-school age mortality, but now it is only so for one tenth.

Intestinal disturbances were of comparatively little influence some fifty years
ago, and their significance has decreased even further.
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. Common infectious diseases Congenital maiformations
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Respiratory diseases
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ﬂ]ﬂﬂ Violence
Fig. 18

Main causes of death in percent of total deaths in pre-school age

Other disegses

Congenital malformations have become relatively of ever increasing impor-
tance for the mortality of children of pre-school age. Although there is no
manifest change in the incidence of these malformations, their relative impor-
tance is increasing because the total mortality of this group of children is
declining to such a great extent.

The same holds true for the mortality from accidents (violent deaths). The
mortality from this cause, which is falling only slowly, has continually in-
creased in significance in regard to the markedly reduced pre-school age
mortality; at present it is the primary cause of death. In our times about one
quarter of the total mortality of 1-4-year-old children is due to accidents.
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Neoplasms and reticuloses are now an important cause of death for the 1—4
age group, with 7%, of the total mortality of this group. This cause of death
was formerly relatively of far less importance, because the mortality due to
.them has probably not changed to any important extent in the course of
years, in contrast to the greatly decreased total death rate of these children.

About 5%, of the pre-school age mortality has always been due to ‘unknown
and unspecified causes of death’. This constant percentage demonstrates the
reliability of this method of studying the significance of the various causes
of death in the 14 age group.

In fig. 19 and table XXV a comparison is made between the two sexes. The
differences between the sexes as regards the relative significance of the various
causes of death, are not great (apart from the lower accident mortality in girls),
although, in an absolute sense, girls have always shown a lower death rate

than boys.

%
100

98

1 = other diseases
” 2 = unknown causes

3 = tumours and reticuloses

4 = accidents

§ = congenital malformations

6 = gastro-enteritis and dysentery
7 = respiratory discases

8 = tuberculosis

9 = common infectious diseases

Fig. 19
Percentage distribution of deaths in pre-school children by cause and sex
The Netherlands 1950-1952

The 1-year-old and older pre-school age children show greater differences
in relative significance of the main causes of death ( fig. 20, table XXVI).
Accidents and tumours and reticuloses are of less importance in 1-year-old
than in older children of pre-school age, but diseases of the respiratory tract
and congenital malformations are comparatively of greater importance. The
1-year-old children resemble more infints of past the neonatal age as regards
their pattern of causes of death.
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TABLE XXV

Pre-scho ol age mortality differentiated according to cause of death and sex

(1937-1939 and 1950-1952)

cause of death

mortality per 100,000
of each sex

in % of total mortality
of each sex

1937-1939 H 1950-1952

1937-1939 H 1950-1952

R

gl ellal e

common infectious diseases. . .

respiratory diseases . . . . .
tuberculosis . . . . . . . .

intestinal discases and dysentery .
congenital malformations . . .
tumours and reticuloses . . . .

violent death. . . . . . . .

36.0 | 40.1 23.3 | 22.3
. 85.0 | 76.1 182 | 21.6
. 28.2 ; 286 6.5 6.9
150 | 1I.3 4.7 3.9
15.3 | 12.5 13.6 | 12.6
11.6 9.7 12.§ | I2.2
. 57.8 | 35.0 SI.3 | 29.I
. I2.5 7.7 7-4 54

11 14 || 14 .15

26 27 11 I35
9 10 4 S
s 4 3 3
5 5 8 9
3 4 7 8
I7 13 30 20
4 3 4 4

. 330.7 [276.8 || 173.1 | 147.4

100 100 100 100 -+

Not only has mortality from the majority of causes of death markedly
decreased at pre-school age, but the ‘pattern’ of this mortality has also
changed, i.e., the relative significance of the various important diseases affecting
schildren of pre-school age, has shown a considerable change in the course of

the present century.
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1 = other diseases

2 = tumours and reticuloses

3 = accidents

4 = congenital malformations

§ = gastro—entéritis and dysentery
6 = respiratory discases

7 = tuberculosis

8 = common infectious diseases

Fig. 20
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Percentage distribution of deaths in pre-school age by cause and age
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TABLE XXVI _
Percentage distribution of the main causes of death in 1-year~olds and 2-4-year-olds

(19371939 and 1950~1952)

deaths in percent of total deaths
cause of death 1 year 2-4 years
1937/'39 | 1950/°52 | 1937/'39 | 19s0/'52
common infectious diseases . . . . . . . . . 14 11 1x 16
respiratory diseases. . . . . . . . . . . .. .34 17 20 10
tuberculosis. . . . . . . . . . ... ... 8 4 11 s
intestinal discascs and dysentery . . . . . . . 8 4 4 2
congenital malformations. . . . . e e e . 6 12 4 6
tumours and reticuloses . .. . . . . . . . I 4 5 10
violentdeath . . . . . . .. ... .... 10 17 20 30
unknowncauses. . . . . . . . ... ... 4 s 3 . 3
allcauses. . . . . . . ... ... .. .. 00 | 100 100 100

These changes, such as they occur from decade to decade, must be borne
in mind by all who are engaged in combating the mortality and improving
the state of health of the pre-school child, in order that the Public Health
Service may remain rational and modern. The change of the sequence of the
five most important causes of death is shown below, in tabular form (table
XXVII). ' o

TABLE XXVII
The five most important causes of death in children of pre-school age in the sequence
of their relative significance for the mortality of this group

,

1910 l 1930 1950
1. Diseases of the respira- Diseases of the respira- Violent death
tory tract ~ ' tory tract
2. Common infectious Common infectious Common infectious
diseases diseases diseases
3. Tuberculosis Tuberculosis Diseases of the respira-
o ’ tory tract
4. Intestinal disturbances Violent death Tumours and reticuloses
5. Violent death Intestinal disturbances Congenital abnormalities

Diseases of the respiratory tract have receded from the first to the third place,
while accidents have advanced from the fifth cause of death to the first one.
The common infectious diseases have retained the second place. Tuberculosis
and intestinal affections are no longer important causes of death; their place
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has been taken by tumours and congenital abnormalities, which have become
of relative importance for the death rate of the 14 age group.

The influence of the wars on the mortality of children of pre-school age
The curve of the pre-school age death rate of the 20th century shows two
sharp peaks: the results of the two world wars (fig. 3).

The social and hygienic conditions were unfavourably influenced during
these two periods. The rise of the pre-school age death rate in 1917 was
relatively almost as high as in 1945, but the duration of the increased mortality
was much longer in the second world war. The return to pré-war values was
effected equally rapidly after both periods. ‘

The causes of this increase of mortality in the 1—4 age group were however
quite different in the two wars. Most of the 1917 and 1918 peak is due to
diseases of the respiratory tract (influenza).

These diseases took no part in the rise of the mortality of the same group in
the second wortld war, possibly partly thanks to sulphonamide therapy.

The same holds true for tuberculosis. The pre-school age mortality from
this cause showed a marked rise in the first world war, while the corresponding
figures for the second world war rose only very slightly. HooGeNDOORN
concluded from these facts that the increase of the total tuberculosis mortality
of the second world war was not based, or only slightly so, on a greater chance
of becoming infected, but rather on a marked increase of endogenous rein-

. fections due to reduced resistance. Childhood tuberculosis, therefore, did not
increase to any important extent.

On the other hand, the mortality of pre-school children due to the common
infectious diseases rose only slightly during the years of the 1914-1918 war,
while in the 1939-1945 war the death rate for diphtheria in this
group of children was seventy times the pre-war figure. This demonstrates,
in a rather painful manner, the inadequate practice of vaccination before
the war.

The mortality from intestinal diseases in 1—4~year-old children was only
slightly increased during the first world war: the poor dietary conditions
evidently no longer exerted any great influence on the mortality from these
affections in children of pre-school age. In the second world war, the lack
of food was accompanied by disorganization of the technical hygienic services
and great mental stress on the parents, leading to a considerable increase in
fatal intestinal affections and dysentery (VAN LOOKEREN CAMPAGNE).

The pre-school age mortality due to accidents did not increase in the years
1914~1918. This is in complete agreeinent with the facts discussed in the
chapter on violent death. Care of the pre-school child at home was probably
not much worse during these years, so that the number of accidents of these
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children did not increase either. The far greater disorganization of social life
and the much stronger psychic and domestic difficulties during the second
world war inevitably led to less adequate care for the child (Koeerus), which,
inter alia, was shown by a considerable rise of the number of fatal accidents,
irrespective of direct war casualties.

The accident death rate of 1-4-year-old children is, perhaps more than any
other cause of death, a reflection of the social conditions in the family.

Summarizing, the rise of the pre-school age mortality in the first world war
was mainly due to the influenza epidemic, and also to the increased tubercu-
losis mortality. Although the second world war did.show an-increase of the
total tuberculosis mortality, the pre-school age group was affected only to a
slight degree.

Holland was taken unawares by the dlphthena epldemlc of the second
world war. Immunizations had been carried out only on a small scale and
rarely in children of pre-school age.

In addition to diphtheria, the great number of fatal accidents contributed
considerably to the rise of the pre-school age:death rate in these years; the
direct war casualties formed only a relatively low percentage-of this figure.
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X

VIOLENT DEATH (ACCIDENTS)

Almost all causes of death that were formerly important at pre-school age
are concerned more or less in the speccacular fall of the general 1-4 age
group death rate. The significance of ‘violent death’ has therefore increased
relatively, and at present this cause of death occupies the first place.

For the 1-4 age group, violent death is synonymous with deith due to .
_ accidents. At.present -accidents account for a-quarter of the whole pre-school
age mortality, and thus they have the same quantitative significance as the
four common infectious diseases and the respiratory affections together:
nearly 400 deaths per year. :

TABLE XXVII
_ Accident death rate of children of pre-school age (The Netherlands 1908-1952*)

total mortality rate of violent death
1—4 age group
period
per 10,000 per 100,000 (3) in % of (2)

() @ (3) @
1908-1910 138 64 s
1920-1922 88 ’ 61 7
19291931 56 54 10
1938-1940 31 43 14
1941-1942 37 ss 15
19431045 61 88 14
" 1946-1947 3s 68 19
1948-1949 20 53 27
I950-1952 16 . 40 25

* excl. war casualties.

Table XXVIII shows the trend of the accident death rate since the beginning
of the present century, when traffic accidents were not yet of any importance.
The table demonstrates how little the mortality from accidents has decreased
compared with the fall of the total pre-school age death rate; this has led
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et

to an important relative increase of the importance of accidents as a cause’
of death (fig. 21). This has also been reported in other countries (STROM;
MarTIN; CRrAIG; CLEMENTS). .

It is a striking feature that the marked o ®
rise of the mortality -of 1-4-year-old " ] ] [1 ] [ -
children in the second world war has
been followed by an even greater fall,
so that the mortality of this group
reached a level below pre-war values
even before 1948. The mortality from
accidents, however, which also in-
creased markedly during the war, did

R T
not reach the pre-war level until after Fig. 21 :

1950. The disorganizing sequelae of the ~ Deaths from violence in percent of

total deaths at pre-school age

war were therefore still reflected in the The Netherknds 19081952

accident death -rates for a long time.

The pre-school age mortality is to an ever increasing degree determined
by the deaths due to accidents. In recent years this problem has been the
centre of interest in other countries, as shown by the, by no means complete,
bibliography at the end of this study. It is quite natural that in former times,
when the mortality was still high due to other causes, little attention was-
paid to fatal accidents in children of pre-school age (NEURDENBURG; SAJET).
This problem still attracts relatively little interest in the Netherlands, even
though a radio lecture was recently given on it (STAPERT).

Table XXIX gives some figures from various countries. Although in general
a comparison of causes of death in different countries and in different periods
of time is difficult, this drawback does not hold true to the same extent for
the accident mortality.

The death rate due to accidents among children of pre-school age is roughly
the same in various countries; only England shows exceptionally favourable
figures, which also explains.the low total pre-school death rate in that country.

The fatality figures form only one aspect of the problem of violent death.
Every fatal accident means many non-fatal ones, and therefore a number of
cases of (permanent) disablement. -

There are no Dutch statistics on the ‘proportion between fatal and non-
fatal accidents. The American literature repeatedly mentions the following
figures, calculated from questionnaires: 1 fatal accident to every 150 non-fatal
ones, with 4 ending in permanent disablement (KeNT ef al.; ROBERTS et al.).
This figure iﬁf valid for all age groups, however, and therefore only gives

1 The statistics of the National Safety Council calculated, also for all age groups, one fatal case to
every 100 accidents that led to disablement for at least 24 hours.
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TABLE XXIX
‘Accidlent death rate of children of pre-school age in various countries (1950)

total mortality rate of violent death *
1--4 age group
country ——
per10,000 |  per 100,000 (3) in % of (2)

® @ (3) )
Raly. .. ........ 49 49 10
W. Germany .. . . . . . 27 50 22 °
France . . . . ... ... 24 33 - 14
Canada., . . ... .. .. 21 50 24
Belgium** . . . . . L. 19 1 27
Norway . . . . ... .. 19 52 27
Scotland . . . . .. ... 18 . 40 22
Australia . . . . . . ... 17 38 22
The Nethetlands. . . . . . 17 45 26
USA.. ... ... ... 14 38 27
England & Wales . . . . . . I4 24 - 17
Sweden. . . . . .. ... 13- 40 3I
Denmark. . . . ... .. 13 44 34

* Aunual Epidemiological and Vital Statistics part I, W.H.O., Geneva 1953 (tab. 2 & 23-41).
** 1947-1949 annual average.

an idea of the importance of the problem. RowNTREE found among 15,000
English 2-year-old children an accident rate of 8,000 per 100,000, every
mishap for which medical aid was required being considered an ‘accident’.
This means, in view of the accident death rate.of 40 per 100,000 (see Table
XXVIII) one fatal case per 200 accidents. In Edinburgh home accidents requiring
hospital treatment accounted for 20 per 1,000 pre-school children in 1950
(Semer). CoLLiNs~WiLLiams calculated that the fatality rate among children
injured so seriously that they had to be admitted to hospital, was not even
I %.. This group does not include, however, the less severely injured children
who could be given outpatient treatment, and those so badly injured that they
died almost immediately.

A rough calculation on the basis of these ﬁgures shows that annually
- 40,000-80,000 Dutch children of pre-school age meet with an accident;
1,000-1,500 are more or less seriously incapacitated, and nearly 400 are
fatally injured.

If the fatality rateis reduced as a result of improved treatment, a reduction in
mortality may be accompanied by a less marked fall of the accident rate. The
problem of accidents in the 1-4 age group will, even irrespective of the in itself



important mortality resulting from them, remain real for a long time,
and will impose a great stress on individuals, family and society into the far
future.

Children of pre-school age prove to be the most susceptible group as regards
fatal accidents in childhood (table XXX).

TABLE xxx
Annual accident death rate according to age (The Netherlands 1950-1952)

age group violent deaths per 100,000
49*

I 44
2—4 . . 39
59 24
10-14 13
15-19 17
all ages 36

* 34 of whom due to suffocation in crib or cot

The mortality of infants due to accidents seems greater than that of children
of pre-school age, but it is actually less, because in a great number of cases
reported as ‘suffocated in the cradle’, the diagnosis is probably wrong except
in rare instances of children who really died from suffocation (WERNE et al.;
BownpeN; BarRETT). The heading ‘suffocation in crib or cot’ stands for about
two thirds of the whole accident mortality of infants.

While it could be expécted that older children would show a higher mort-~
" ality from accidents than younger ones, the death rate due to this cause in
children of school age is barely 60 %, of that of children of pre-school age.

The accident death rate is highest in the.second year of life. Every year about
a hundred of these young children in the Netherlands pay with their hvcs
for their first reconnoitring of the world.

The accidents leading to death in the 1-4 age group can be d1v1ded into
three main groups: drowning, traffic accidents and burns.

Drowning formed the largest group of fatal accidents.in the begmmng of
the 2o0th century, and this has remained.so up to now, representing 42 % of
all fatalities. This means that, in spite of the increased number of road accidents,
drowning is still responsible. for nearly half the total accident. mortality in
children of pre-school age: This is valid for the youngest as well as for the
oldest members-of this group (table XXXI). :
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TABLE XXXI
Accident death rate of children from 1-4 years classified according to cause, in
percentages of the total accident mortality at this age

cause of the " 1950-1952
violent death 1908-1910 | 1920-192I | I938-1940 :

. I-4 y1s. | I yr. { 24 yrs.
drowning ., . . . . 52 46 39 42 46 42
traffic accidents . . — 9 20 30 9 37
burns and scalds . . 29 31 24 10 15 8
other causes . . . . 19 14 17 18 30 13

total . . . . .. 100 100 100 100 100 100

* excl. war casualties.

Drowning alone causes the death of more than 160 children of pre-school
age per year, ie., 2-3 times the tuberculosis death rate of this group (63
deaths). Drowning accounts for 10 %, of the total 1—4 age group mortality
in the Netherlands.

MiNLEFF proved in his analysis of the mortality due to dfowning that
in the Netherlands this figure is not primarily the result of the abundance
of water in a given area, but that it is inversely proportional to the density
of the population. There are therefore more cases of drowning in rural areas
than in the towns, where the children have a greater chance of being saved.
This- explains 'the higher pre-school. age death Tate m “the. country (p..38).

At present traffic accidents hold second place, with 30 % of the total accident
mortality in the 1-4 age group. This second place was not reached until
after the second world war. In 1950-1952 the number of fatal road accidents
involving children of pre-school age was about 115 annually, i.e., the same
number of deaths as caused by diphtheria.

Traffic cases form only 9 % of the total accident mortality in the youngest
pre-school children; this is already four times as high among the older ones
(table XXXT). More than half of all fatal accidents of children of school age
are caused by the traffic, but even so, the mortality due to road accidents
‘is still higher in children of pre-school age than in those of school age, namely
'12 and 10.5 per 100,000, respectively (in 1950-1952).

In the motorized country par excellence, thé United States of America,
the pre-school age death rate due to traffic accidents is not.much higher than
in the Netherlands.. In. 1950 these ﬁgures were, for motor-car accidents,
1.6 per 100,000 in- the U.S.A: and 9.2 ‘per 100,000 in the Netherlands.
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Sweden and England, and also agrarian Denmark, have about the same
number of fatal road accidents of pre-school children as the Netherlands
(STROM; Medical Report Denmark).

Table XXXII-shows the trend of the traffic accident death rate of children
of pre-school age from 1920 to 1952 inclusive, compared with the mortality
due to traffic accidents at all ages. This table demonstrates that with the-
inerease -of traffic; the death rate of accidents caused by it also rises, but that
it remained. practically constant for pre-school .children between 1930 and
1940. The second world war caused a fall of the road accident mortality,
corresponding with the decrease in traffic, exceptiin 1-4-year-old children
in whom, on the contrary, a marked rise occurred. The years 1945 and 1946
showed the highest number of fatal traffic accidents for all age groups. Since 1947
the total mortality due to these accidents has been rising slowly again, but
that of the pre-school age children is continuously falling, in spite of the ever
increasing traffic. :

TABLE 'XXXII
Traffic accident death rate per 100,000 (The Netherlands)

period I-4 yrs. all ages
1920~1922 5.6 4.4
1931-1932 10.0 8.9
1933-1934 9.5 9.9
1935-1936 9.4 10.6 °
1937-¥938 8.8 _ 10.§
19391940 9.5 I1.3
1941-1942 10.4 7.6
1943-1944 14.7 8.8
1945-1946 18.0 14.9
. 1947-1948 ) 15.5, . Tlog
1949-1950 13.2 II1.3
I951-I9§2 12.0 12.6 °

The total number of fatal traffic accidents rises indeed with the intensification
of the traffic, be it that the increase of the traffic itself exceeds that of the
accompanying rise in the number of fatal accidents by a long way. The
mortality due to road accidents in pre-school age children, on the other hand, proves
to be not directly dependent on the intensity of traffic, but rather on the care and
; supervision in the family and in general on the'social and hygienic conditions,
as will be discussed later.

In Switzerland also the past fifteen years have shown a slight fall of the
number of fatal traffic accidents involving 1-4-year-old children, in spite
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of the increase of traffic. Due to the rationing of petrol, the traffic in Switzer-
land. was also less intense.during the war years, but this was actually accomp-
anied by a marked fall of the traffic accident mortality amorig children of
pre-school age (DETTLING), because the socio-hygienis and domestic conditions
deteriorated but little in this neutral and prosperous country during the years
1940-1945. The U.S.A. (Accident Facts) and Sweden (STRGM, personal
communication) show an identical picture. -

The third important cause of violent death in children of: pre-school age is
burns (by fire or scalding). Until recently this cause had occupied the second
instead. of the third place. About forty pre-school age children die from burns
annually, i.e., 10 %, of the total accident mortality of this group. This per-
centage was three times as high in the years 1908-1910. The mortality from
burns has been steadily decreasing since 1930 or-thereabouts, the improved
methods of treatment probably being also of some influence. Burns constitute
15 % of the accident mortality among the younger children of pre-school
age, and 8 % among the older ones.

In the U.S.A. burns still form an important cause of death among 14~
year-old children: relatively twice the figure for the Netherlands. In England,
however, thé country of open fires, the death rate due to burns is no hlgher
than in Holland (Crarc; DieTricH; COLEBROOK). :

All other causes of violent death combined in children of 1-4 years old
account for only 18 % of the total accident mortality. None of them is of
much importance in itself; the main ones are falls and poisoning. The latter
cause accounts for (only) about ten lives of pre-school children annually;
this cause requires particular attention on the part of the medical profession
(Fraser).

There are far more boys than girls involved in all forms of violent death.
Table XXXIII shows that this holds true for all causes, but especially for
drowning.

TABLE XXXIII
Proportion of boys to girls for the various causes of violent death, in the age group
' 1~¢ years (The Netherlands, 1950—-1952)

cause of death : bfg x 100
drowning. . . . ... ... ... 216
trafficaccidents . . . . . . . ... 167
bumnsandscalds. . . ... .. .. 145
othercamses. . . . . . . . .. .. 172
accidents . . . . ... .. ... 184
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Boys are more frequently in dangerous situations than girls, even at pre—school
age, owing to their greater activity and wilder games. The mental difference
in sex becomes manifest in the accident statistics at an age at which this - di ifference
would hardly yet be expected. The proportion of boys to girls as regards accident
mortality is more marked among the older children of pre-school age than
among the younger ones, viz., 192 and 159 boys per 100 girls, respectively
(table XXXIV).
TABLE XXXIV
Proportion of boys to girls as regards accident mortality, in the age group 1—4 -
(The Netherlands, 1908-1952)

boys/girls x 100

period : : .

: Iyr.. 2-4 yrs. 1-4 yrs.
1908-1910 — — 158
1920-1921 — = J oo 172
1938-1940 * , 173 193 ) 187
1943-1045 * 142 194 ‘ 175
1950-1952 159 z 192 i 184

The available data do not allow of an exact distinction between accidents
occurring at home and out of doors. If it is accepted that cases of drowning
and traffic accidents all belong to the outdoors group, and burns and other
accidents to the home one, the ratio of the outdoors to the home accident
mortality can be estimated fairly accurately Table XXX V' shows thIS ratio,
classified accordmg to sex.
TABLE XXXV
Proportzon of outdoors accident mortalzty to home accident mortality in the age group
1—4 years, classified according to sex

=

the Netherlands . outdoors
. - violent death ————
period s at home
I year © 2-4 years 1-4 years
boys girls "boys | girls | boys " girls total "/
1920-1921 YIO (EE — —olieng I e ‘1.2
1938-1940 %! L 0.9 0.9 2.2 1.3 o L7 1.2 is
1943-1945% 0.5 .06 | 15 .| LI LI 0.9 1.0. .
1950-1952 1.1 1.3 42 | 29 2.8 2.2 2.6

* excl. war casualties
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A ratio of 2.6 of these outdoors and indoors accidents means that at present
nearly three quarters of the fatal accidents in the pre-school age group occur
out of doors. This proportional figure is not valid for other countries. In
Edinburgh also about three quarters of the accidents, of 1—4-year-old .
children occur outdoors (MAR et al.), but in Denmark not even two
thirds and in Australia and the U.S.A. the proportion is fifty-fifty
(CremenTs). The literature gives the general impression that the mortality
due to accidents at home is greater in other countries than it is' in the
Netherlands. . - . )

Thirty years ago nearly 50 %, of the fatal accidents to Dutch 1-4~year-old
children occurred at home, and this was again the case during the war, as
a result of the increasingly deteriorating domestic circumstances. At present
the indoors mortality from fatal accidents is about a quarter of the total.

It is not entirely clear why the number of fatal accidents at home in the
Netherlands differs from the corresponding figures in some other countries,
which rather resemble the Dutch figures of 30 years ago. The greater frequency
of female labour and the worse housing conditions in other countries may
possibly afford an explanation of this phenomenon. On the other hand, the
total accident mortality in 1-4-year-old children in the Netherlands does
not compare favourably with that in other countries.

The older children of pre-school age show a higher outdoors mortality
than the younger ones, especially due to the lower number of traffic accidents
in the second group. Nearly half of the accidents to 1-year-old children
occur at home.

" As to be expected, boys predominate even more as-regards the: outdoors
fatal accidents than the indoors ones, as compared with girls (see tables XXXIII
and XXXV).

The fact that formerly the ratio boys/gitls as regards violent death was less
marked than at present (table XXXV), is partly due to the fact that in bygone
days outdoors accidents were relatively of less importance than now. The
same is true for the war years.

In the years 1943-1945, the mortality of 1—4-year-old children as a direct
result of war action was 39 per 100,000. The boys/girls ratio was much lower
than for the other accidents: about 120 boys for every 100 girls. Recklessness
and ‘boyishness’ are evidently not important factors as regards the number
of war casualties. :

There is a manifest seasonal influence on the accident mortality (outdoors
only?). Table XXXV1I shows that in spring and summer the number of fatal

.accidents. of presschool age. children is twice that in autumn and winter,
~ because in the first two seasons the children lead a more open-air life.
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© TABLE XXXVI
Accident death rate of children of pre-school age, according to season
(The Netherlands, 1950-1952)

season annual number of fatal cases *
Jan~March . . . . 68
April-June . . . . 130
July-Sept. . . .. ' 12§
Oct-Dec. . . . . 58

* preliminary figures

This seasonal influence has also been described in Sweden (HINDMARSH e al.).

Contrary to expectation, table XXXVII shows that the accident death rate
of the 1—4 age group.is considerably higher in the rural communities than
in the towns.

TABLE XXXVI
Accident death rate of children of pre-school age in rural and urban dreas, per
100,000 children (The Netherlands, 1950-1952)

age
municipalities with all ages
1yr. 2-4 YIS, 14 yrs.

< 20,000 inh. . .. 56 52 53 .33
20~ 50,000 » e e e 46 3s 38 30
50~100,000 e e e 28 23 24 1]
100-500,000 B e e 39 30 33 27
> 500,000 s 4 e e 23 24 24 28
total. . . ... .. .. 44 39 40 30

The mortality from drowning, which is considerable at pre-school age, is
much higher in the country; this probably-explains the higher accident death
tate in the small communities. Adults in rural and urban areas show only a
slight difference in accident mortality, this being partly the result of the
relative insignificance of drowning as regards older people.

Just as a few centuries ~ago ignorance .of cause: led medical practitioners-to
" ascribe diseases to demons, so to-day we blame bad luck or chance for accidents.
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Accidents have specific causes, just as. have the communicable diseases’. These
. words were written by HeLeN ROBERTS in 1952. The analysis of the accident
mortality rate should give us more knowledge about these specific causes:

Accidents in early childhood are dependent on three factors which in-
fluence each other mutually: inadequate care in the child’s own milieu; the
still uninhibited activity combined with ignorance of the dangers, and finally,
surroundings that create many dangerous situations for the child.

The sex difference is an important factor in the distribution of the accidents,
not only for older children but also for those of pre-school age. This is
demonstrated by the far greater number of boys falling victims to fatal accidents
than of girls, even as early as in the second year of life (table XXXIV).

Another factor of importance is the child’s individual psychic structure,
which may lead to a greater frequency of accidents in some children than
in others: the accident-proneness. This phenomenon is—maybe somewhat
too largely—attnbuted to psychic tensions between the child and his milieu
(LANGFORD et al.; Krarr). It is highly probable that the somatic condition of
the child also exerts great influence. Follow-up with an extensive history-
taking of a great number of children who were victims of an accident is
necessary to gain more knowledge about the somato-psychic factors leading
to accidents.

"It is known from the literature that social conditions are of importance in
the frequency of accidents in children (RowNTREE; BriTTEN; COLEBROOK).
Although in the Netherlands nothing is known of differences in numbers
of fatal accidents in the various economic groups, the analysis of the fatality
figures shows, in an indirect manner, that domestic and social relationships
are also decisive factors for the incidence of accidents in 1-4-year-old
children. These figures give at least three indications to prove this
contention.

The first indication is the ratio between the fatal accidents at home and
those outdoors (table XXXV’), because the number of fatal accidents at home
is to a great extent dependent on domestic conditions. In about 1920 the
pre-school age mortality from accidents at home was scarcely lower than
that out of doors. Gradually, however, the decline of the accident mortality
at home has led to a greater predominance of that in the open air. In the
war-years, the number of fatal accidents at home rose markedly: again and
became equal to the cutdoors accident mortality, although the latter also
increased considerably. S

The second indication is the high accident death rate of 1-4-year-old
children during the war years and the slow return to lower values after 1945
(table XXVIII): the social-and domestic condluons were also rathcr unfavour-
able in the post-war years. :
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The influence of these factors is most clearly demonstrated by the trend
of the traffic accident death rate of pre-school children. In spite of the marked
* intensification of the traffic between 1930 and 1940, the frequency of. fatal
accidents in 1—4-year-old children did not increase during this period, in
contrast to the incidence in adults. During the war the number of fatal
accidents in adults showed a considerable fall, as a result_of the marked
diminution of the traffic, but the number of children of pre-school age killed
in road accidents rose during this period when child care was unavoidably
less adequate. The degree of care and supervision is evidently a greater-decisive
factor for the number of traffic accidents in pre-school age children than the
unsafety in the streets.

The prevention of accidents in this category of children should
primarily be effected by improvement of the care for them. While with
older children success may be expected from making them more accident-
minded, prevention is synonymous with protection for the 1-4-year-old
children.

This improvement of the care may gradually be obtained by means of
correct instruction and education of the parents. The. literature gives the
impression that this guidance should especially be the task of the medical-
social workers in the family, i.e., in the Netherlands the district and home
visiting nurse, the maternity home help and the mother’s help. The best results
can be expected from ‘teaching on the spot’. Personal contact is more valu-
able in this guidance than the written word.

The prevention of accidents should occupy a greater place in the training
and in the work of the district and home visiting nurse, maternity home help -
and mother’s help than is the case at present, so that they are on the alert
for accidents and are able to recognize potentially dangetrous situations.
Analysis and discussion of a recent accident in the family may prevent
' repetition.

It seems to be of the utmost importance that an accident is not just considered
as ‘bad luck’. Most certainly half the number of accidents in children and
probably many more, are essentially not fortuitous, and they might therefore
have been prevented. As DENNts says: ‘It was just an accident is self-con-
tradictory’.

We cannot enter in further detail into the prevention of accidents. The
Anglo-American literature gives interesting descriptions of methods of
accident prophylaxis by information and education of the public (Kenr et al.;
DierricH; COLEBROOK; WHEATLY; JACOBZINER; SHAFEER). Many American
states have long considered the fight against accidents an essential part of the
public health service. In England, a State Commission is studying the problem
of home accidents. The Netherlands have done very little in this field so far.
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-An ‘epidemiological’ campaign against accidents (and not only of those on
the road) requires considerable study of the circumstances under which most
accidents happen. Local investigations, questionnaires efc. are necessary for
this purpose. There is no doubt but that the campaign against accidents is
of a medical character and should be the duty of the public health service.
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XI

CAUSES OF DEATH IN CHILDREN OF PRE-SCHOOL AGE
IN THE VARIOUS PROVINCES

The mortality due to the various causes of death at pre-school age varies
from province to province, as shown by table XXXVIII, which gives the
present figures and those of forty years ago.

The.mortality- of this group due to the common infectious diseases varies in
the provinces from 9 to 34 per 100,000. Forty years agd these values also
showed marked differences, but at a much higher level, viz., from 180 to
330 per 100,000. Limburg shows a remarkably high figure, for which both
diphtheria and whooping cough are the responsible factors.

At present the inter-provincial differences in mortality due to respiratory
diseases are not great, in contrast to the situation forty years ago. The same
is true for the death rate from intestinal diseases. The formerly poor and
backward Southern provinces and Drenthe had the highest death rate from
these diseases forty years ago.

The number of 1-4-year-old children dying of tuberculosis was, in 1910
or thereabouts, considerably higher in the densely populated Western part
of the Netherlands than in the more agrarian and more sparsely populated
provinces. The present tuberculosis. death rate in children of pre-school age
has become too small to attach much value to regional differences, even
though the low mortality in the two most thinly populated provinces, Zee-
land and Drenthe, still constitutes a remarkable feature.

Accidents cause a great many deaths in.the: 1~4-age group, and the figures
for the various provinces show marked differences, just as forty years ago.
Zeeland shows the lowest figures, as was already the case in about 1910. The
significance of this low pre-school age accident death rate as'a standard of
judgement of the care of these children has already been discussed in chapter
X. The present high accident death rate in Friesland and Utrecht was observed
even forty- years ago.

The frequency of drowning, the most important cause of violent death
in 1-4-year-old children, is counteracted by urbanization and increas¢ of
the density of the population (MiynLierr). In Drenthe these factors were of
less importance than elsewhere, but, contrary to expectation, the accident
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death rate has shown a considerable fall in this province during the past
-forty years.

There are remarkable inter-provincial differences in pre-school age mort-

ality from congenital malformations. The Northern provinces show 2 high death
rate from this cause, but there are only slight differences in the other provinces
(excl. Zeeland).
© PoLMaN mentioned the high frequency of congenital defects (as a cause
of stillbirth) in the Northern provinces. His findings agree with the higher
pge-_school age mortality due to congenital malformations in, these areas. He
carried out a more detailed analysis of this high incidence of congenital
defects, and suggested that they are especially due to the influence of
hereditary factors. The incidence is highest in the regions with the lowest
migratory population.
. Mortality statistics cannot provide information on the influence of external
factors on the frequency of congenital malformations. LANCASTER has shown
from the absence of a rélationship between death: rates from congenital
malformations and epidemic disease, that epidemic disease is of relatively
little influence in the production of these malformations. The deficient
nutrition of the last years of the war exerted no demonstrable influence on
the mortality from congenital defects. In these years West Holland actually
showed lower mortality figures for congenital malformations than the
Northern and Eastern provinces, which suffered far less from the famine in
the 1944-1945 winter. This hunger period was probably of too short
duration to result in a measurable increase in the number of congenital
abnormalities.

The data of DE Groort, who considered there was an increased number
of congenital malformations in consequence of the last war winter, are not
convincing. In the Netherlands, as in other countries of Europe, there has
in general been little evidence of a rise of the frequency of congenital defects
in a (rather short) period of deficient nutrition (see the response to question
No. so in the Nederlandsch Tijdschrift voor Geneeskunde, 1954, 98, p. 1388).
~ As suggested above, the differences in incidence of congenital malformations -
in the various provinces may partly be explained by hereditary factors. These
factors are most predominant in areas with a stationary population and little
immigration, as is especially the case in the North-East of the Netherlands.

On the other hand, Zeeland (in the South-West), another province with
stationary population, has a low mortality from congenital defects, but this
may partly be due to the relatively great number of younger women among
the mothers (marrying at a young age) and small families. INGALLS ef al.,
RECORD ef al., BARNET WooLF and MureHY found in their studies on the
frequency of congenital malformations that old primiparae and multiparae
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with already many children have the greatest chance. of having a child with
such an affection. SurTER has shown that regional differences in the frequency
of congenital malformations can be due to the number of consanguineous
marriages, but also depend to a great extent on differences in family size.

However, the number of deaths from congenital defects in pre-school
age in Zeeland is too small to warrant conclusions.

Pasma remarked on the possible coincidence of congenital defects and
iodine deficiency. The geographical distribution of iodine-poor regions in
the Netherlands, however, does not explain the provincial figures for the
mottality from congenital abnormalities in 1-4-year-old children.

The mortality from unknown or obscure causes can more or less be regarded
as a criterion of medical care. This explains why, some forty years ago, the
‘backward’ provinces of North Brabant, Limburg and Drenthe showed a
relatively high pre-school age mortality due to ‘unknown causes’, while
the present differences between the provinces are considerably less.
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XII
CAUSES OF DEATH IN RURAL AND URBAN AREAS

The difference in total pre-school age mortality between town and country
has already been discussed in chapter VII. The present chapter deals in greater
detail with this phenomenon, by analysing this difference for some important
causes of death.
Table XXXIX gives a survey of the most important causes of death in
1-4-year-old children, differentiated according to size of municipality.

The mortality from the common infectious diseases is still lower in rural areas
than in towns, but this difference is no longer as great as forty years ago,
because the isolated position of the rural areas has greatly diminished due to
more intense traffic and increasing urbanization. ‘

It is a remarkable feature. that the medium-sized communities show the
highest pre-school age death rate from these diseases. This is possibly the
result of an unfavourable combination: more members per family than in
the larger towns, and a higher density of the population than in the country.
Both factors enhance the frequency of the infectious diseases at an early age.
Our present small towns are probably comparable to larger towns some
time ago in this respect.

In about 1910 the tuberculosis death rate of the children of pre-school age
was considerably higher in the towns than in rural areas. This was especially
due to the situation in the overcrowded, poorer urban districts. The sighi~
ficance of unsatisfactory housing conditions in the towns as regards the
tuberculosis death rate has recently been convincingly demonstrated by
GaLLEGO. In the Netherlands the differences between town and country in
mortality from tuberculosis in the 1-4 age group have disappeared as a
result of social and hygienic measures. At present a country such as France,
more backward from a hygienic point of view, still shows a higher tuber-
culosis death rate for pre-school age children in the towns than in rural areas
(CanDIOTTI et al.).

The mortality of these children from diseases of the respiratory tract is some-
what higher in the country than in the towns; the reverse was the case forty
years ago.
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Compared with the towns, the rural areas show nearly twice the number
of fatal accidents in 1—4-year-old children. This has not changed in the past
forty years. As explained in chapter X, this difference between urban and
rural areas is mainly based on the much greater chances of drowning in the
country.

Intestinal diseases form nowadays only a relatively rare cause of death in
children of pre-school age; they were of a greater frequency about the year
1910, when the rural areas showed higher fatality figures for intestinal diseases
than the towns, due to poor hygienic conditions.

Nowadays the mortality from congenital malformations is higher in the
country than in the towns.. As discussed on p. 81, the highest. incidence of
these: malformations is found in certain rural areas. with a. stationary po-
pulation and often also large families. The pre-school age mortality from
congenital abnormalities in the country is thus slightly higher than in the
towns, without this being characteristic for all rural districts. These differences
between town and country were not demonstrable about the year 1910, but
this may. be due.to the fact that in those days diagnosis made outside the
towns were often incomplete.

This is also demonstrated by the fact that, especially formerly, the rural
areas showed a considerably greater frequency of deaths of pre-school children
without the cause of death being accurately stated. )

As already mentioned. on p. 23, the seasonal influences on the 1—4 age
group. mortality in the country are only slight compared with the situation
in the towns. This regional difference in seasonal influence cannot be diffe-
rentiated according to the causes of death, because of the lack of data. The
higher summer mortality from accidents and the lower winter mortality
from infectious diseases, however, explain why the rural areas show no winter
peak in the pre-school age mortality, while there is a manifest peak in the
towns. .
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XiII

MORTALITY OF CHILDREN OF PRE-SCHOOL AGE,
ECONOMIC CONDITIONS AND SIZE OF FAMILY

The prosperity factor has always been a main centre of interest among the
many that influence the death rate. In the years following the first world
war, the influence of economic conditions on the pre-school age mortality
was studied by SAJET in Amsterdam. He used the number of inhabitants per
dwelling as a standard of measurement of prosperity. There were considerable
differences as regards death-rate between the 1-4-year-old children in the
poorer and the more well-to-do districts of the town, and these differences
were even greater than among the infants. About 1920 the infant mortality
in the popular quarters was approximately twice as high as in the well-off
districts, but the mortality of children of pre-school age was four times as
high. SAjeT and VAN GeLpEREN had already proved in their earlier publications
that the mortality from measles and whooping cough, in those times the
most important causes of death for 1—4-year-old children, was considerably
higher in poor families than in the wealthier. milieux.

There are no other Dutch studies on the relationship between pre-school
age mortality and prosperity. METHORST, in his analysis of the juvenile
mortality in.connection with prosperity, did not separate children below
five into infants and children of pre-school age. The death rate of these
children is practically determined by the mortality of infants, and gives little
indication of the 1—4-age group mortality. Economic conditions formed an
important factor for children under five at the time of METHORST’s investiga-
tion (1927 and earlier). His data justify the further deduction that this in-
fluence of prosperity on mortality was also manifest in children over five.

Based on the figures of the 1947 census, VAN DEN BRINK analysed the
mortality of children younger than six years according to the occupation.
of the parents. This analysis clearly proves that at present prosperity-is still
an important factor for the mortality of these children, but to a less marked
degree than in former days. However, this investigation also has the drawback
that the mortality of children under six, if taken together as one group, is
almost completely determined by the mortality of infants.

GALE stated that in England, at any rate before the second world war,
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economic conditions exerted a great influence on the pre-school age mort-
ality; this was particularly true for the common infectious diseases. .
- These studies have demonstrated that the importance of the prosperity
factor in regard to. the pre-school age mortality decreases with the fall of
the pre-school age death rate and the general juvenile mortality, together
with improvement of the general standard of living. This probably also holds
true for the influence of prosperity on the juvenile morbidity rate. DoroTrY
" HoiLanD, in the American National Health Survey of 1938, found that the
frequency of infectious diseases, tuberculosis and accidents was considerably
lower in children from well-to-do families than in those from poorer ones.
The studies of Doucras and ROWNTREE on the morbidity in England after
the second world war also show a difference in the incidence of disease in
infants and young children of pre-school age in poor and wealthy families
but this influence of prosperity is_hardly noticeable in the recent morbidity
studies of DYkes et al.-in young pre-school children of Luton (England).

‘When an analysis of mortality or morbidity no longer shows any influence
of the economic conditions, the method of determining the prosperity of
the groups under consideration becomes of significance. A closer differentiation
might have yielded differences according to prosperity. On the other hand,
however, this is an indication of the decreasing significance of the prosperity
factor, because this influence would only be demonstrable by means of more
subtle statistical methods. Not so long ago a-rough-classification according
to social class was sufficient to show marked differences in mortality.
- The importance of economic conditions in regard to child mortality
cannot be determined accurately if the size of the family is not considered
separately, because in general the size of the family is also dependent on the
economic. conditions, and conversely. Studies on.the relationship between
prosperity and child mortality only rarely take this fact into account.

METHORST’S investigation of the mortality of children under five makes
a distinction between the factors ‘prosperity’ and ‘number of children’.
The mortality of these children proved to be influenced both by size of the
family, and economic conditions. In small families the mortality of children
under five was lower than in large families, also within the same social classes.
Conversély, a marked influence of the economic conditions was demonstrable
in families of the same size. At the time.of the investigation (round about 1925)
the poorer “families were therefore, for these two reasons, in a more un-
favourable position as regards the mortality of young children than the more
well-to-do families, viz., both due to lower prosperity and the on an average
larger families. The influence of the size of the family had disappeared among
the older children; at any rate, it was no longer demonstrable in their mort-
ality rates. The external factors increase. to such an extent for these older
children that the family size no longer influences the death-rates.
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Relatively little is known of the significance -of the size of the family in
regard to pre-school age mortality. Recently- LowE demonstrated that, during
the first three years of life, the ‘influence of number of children on the
frequency.of common infectious diseases, pneumonia and intestinal affections
(and thus on the mortalicy from these causes) is greater than ..hat of prospenty
and housing conditions.

It is a well-known fact that the frequency of common infectious dlseascs
at an early age, and thus the mortality, is higher the greater the number of
children in a family. This is not without significance for the total pre-school
age mortality, because these discases are still an important ‘cause of death
at this age. The care of the 1-4-year-old child in a large family, especially
if its economic and housing conditions are bad, will often (and almost unavoid-
ably) be less good than in a small one. Care and supervision ‘are of special
importance for the accident mortality, at present the most important causc
of death in children of pre-school age. The study of DoucLas demonstrated
a clear relationship between overcrowding and mortality of young children.
A relationship between pre-school age mortality and family size would
therefore be readily acceptable, but of course this does not imply that large
families and high pre-school age mortality are always coincident. -

The following pages are an analysis of the present relationship betwcen

prosperity and family size, and pre-school age mortality.

This analysis had to be limited to the mortality of children of prc-school
age in the cities of Amsterdam and The Hague in 1952 and 1953. Data covenng
other towns are not available.

The following (non-personal) data werc obtained from both towns:

(a) A subdivision into districts, and the number of 1-4-year-old chﬂdren
in these districts, as at December 31st, 1952, i.e., right in.the rmddle of
the period under consideration.

(b) The number of 1-4-year-olds that had died, differentiated accordmg
toage, address, occupation of father or mother, and position in the sequence
‘of births in the family.

() The number of legitimate children, born ahve in' 1951, differentiated
according to the occupation of the father or mother, address and birth
rank.

It was therefore possible to determine directly the mortality of 1-4-year-old

children in proportion to the total number of this group.in the district.in

which they were living. ‘

An indirect method had to be followed for the differentiation of the pre+
school age mortality according to the occupation of the parents.and size of the
family, because these data were not obtainable for all living children. It was
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assumed.that. the distribution of the occupations over the fathers.of newborn
children in 1951. was the same as that.over the fathers of children of pre-
school age in 1952 and 1953: This supposition seems justified, because the
gross distribution of occupations in the families with small .children will
not have changed to any important extent during these two years. A second
assumption was that the division according to number of children per family
in which a child was born in 1951, was still the same for the pre-school age
children in 1952 and 1953. This presumption only leads to errors if, in these
few years, there were an important difference in the increase of the number
of children in the various social groups, in which case the difference in family
size between fertile families and less fertile ones would have increased slightly
in the period of one or two years between the birth of a child in 1951 and
the death of a pre-school age child in 1952 or 1953. The differences in number
of children per family in the various prosperity groups in Amsterdam and
The Hague proved to be insignificantly small, however (see table XLII).

In this way it is possible to analyse the pre-school age mortality according
to occupation and size of the family. This has been carried out for the two
cities separately.

In 1952 and 1953, 176 children of pre-school age died in Amsterdam; this
corresponds to an annual death rate of 14.6 per 10,000.

In order to study the mortality differentiated according to the various
neighbourhoods, the 70 districts were divided into three groups: poor, mixed.
and well-to-do. These terms were chosen for convenience’s sake. This
classification was based on the data of D WoLrr and MEERDINK’s study on
the number of inhabitants of the various districts of Amsterdam who received
a State loan in 1946 and 1947, on account of their low income. The ‘poor’
group comprises the quarters in which at least 25 %, of the inhabitants received
a State loan, and the ‘well-to-do’ group the districts in which less than
10 % needed this. The ‘mixed’ group comprises the other neighbourhoods,
where between 10 and 25 9, of the inhabitants received a State lpan.

The results of this arrangement are given in table XL. Four districts are
left out of consideration, because they had changed so much in’character
since 1947 (due to the many new houses built there) that it was impossible
to include them in the analysis.

- The number of 1-4~year-old children that died is small, so that a statistical
elaboration is necessary to find out whether the differences found, if any, are
significant or .whether they can be explained by a chance factor. The-values
found are always compared with the figures to be expected if there were no
difference in death: rate between the groups. If the latter is really the ¢ase, the
deaths will be distributed over the groups under consideration in the same
proportion as the total number of pre-school age children. When the: distri-
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bution of these children is not known (as in the division according to social
classes and family size), it is deduced from the distribution of the newborn
children two years previously on the strength of the presumptions mentioned
above. In order to avoid a seeming exactness, we did not calculate the pre-
school age mortality per 10,000 differentiated according to occupation and
size of the family, but we just compared the -observed and expected number
of deaths.

The Chi-square test can then be used to determine whether a significant
difference exists between the values found and those expected . If there is
actually a significant difference, this means that the groups under consideration
show a difference in death rate that cannot be attributed to chance but must,
be real.

TABLE XL
Mortality of children of pre-school age according to districts in Amsterdam

(1952-1953)

- number of 14— .. .. annual mortality
districts % state loan 1947 year-old child died in 1952~1953 per 10,000

well-to-do . . . . |lessthan10% 9,404 25 13.3

mixed . . . . . . 10-25 % 28,267 75 13.3

poor. . . . . .. more than 25 9, - 19,457 67 . 17.2

new districts . . . — 3,165 s -

address unknown . —_ — 4 —_—
well-to-do - mixed poor - total

values found . . . 2§ 75 - . 67 167

values expected . . ) ‘28 ) 82 57 167

}:’ =2.78; 0.30> P> 0.20

The higher mortality found in the poor neighbourhoods does not differ
significantly from the expected mortality if the chances of dying were the
samé-inithe three’groups-of districts. In other werds; in: this manner differences
in pre-school age mortalicy, dependent on the economic conditions, cannot
be demonstrated with certainty.

The districts of Amsterdam have also been divided into groups accordmg

1 The tables give rounded-off figures; more accurate values were used for the calculation of the
"Chi-square test..
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to other methads, and their pre-school age niortality compared. In the article
of Dk Wourir and MEERDINK, referred to above, the districts are also differen-
tiated according to the number of inhabitants per room. In this way, family
size, sharing the house and overcrowding have been important factors in the

grouping of the districts, in addition to prosperity.
Table XLI shows the results of this division.

TABLE XILI

Mortality of children of pre-school age according to districts in Amsterdam

distri number of house- | number of 1—4~ died i - annual mortality
stricts mates per room | year-old children | 41€¢ 1 1952~ 953 per 10,000

well-to-do less than o.75 14,215 36 12.7
mixed . . . . .. 0.75-0.85 31,642 77 12.2
poor. . . . . .. more than 0.85 11,271 54 25.0
new districts . . . — 3,165 s —

address unknown . —_ _ 4 —_

well-to-do mixed poor total _

values found . .". 36 77 54 167
values expected . . 40 )4 36 167

x*=1212 P> o001

The values found show a highly significant difference from those expected
on the presumption that there was no difference in death rate between the
three groups. The higher mortality of pre-school age children in the ‘poor’
districts is therefore real. The combination of various factors leading to over-
population causes a higher-mortality of 1—4-year-old children. However, not
only the more unfavourable economic conditions must be considered
responsible for this. :
" DE Worrr and MEERDINK also found a (weak) correlation between over-
population and- total mortality, and no association between prosperity and
total death rate; if the-prosperity factor wis'dediced froni the extent to which
State loans were given. The infant mortality of 1946-1949 did not reveal
any correlation between town districts and mortality, notwithstanding the
fact that, according to a later study, the infants from the various presperity
groups in Amsterdam did show marked differences in mortality.

o1



The pre-school agc mortality of 1952/1953 was analysed.according to social.
classes, on the basis of the distribution of the occupations over the fathers
(or mothers) of the newborn children in 19s51. Three social classes were
chosen, with all the drawbacks inherent to every differentiation according to
occupation.

Clsss I: owners of larger industrial firms; other owners of larger firms, not mentioned in clas-
ses I or III; managers, efc.; higher administrative personnel; higher officials; the clergy;
university professors and secondary school .teachers; captains, engineers and mates of
sea-going vessels; regular army officers; elementary school teachers; professional people

Class II: owners of agricultural enterprises; owners of shops and heads of branch establishments;
owners of inland vessels; lower administrative personnel; lower officials; commercial
travellers, representatives and insurance agents; police and fire brigade personnel and
military men below the rank of commlssxoned officer; nursing staff; shop assistants and
other employees

Class Il : owners of small enterprises; all labourers; motor—car drivers and waggoners; domestic
staff; personnel of hotels, cafés and restaurants..

These three social classes were condensed from the existing classification into
smaller professional groups in such a way that not only the sharpést possible
division into three classes was obtained, but that it was also possible to classify
the stated occupations of the fathers of deceased children in the correct group.
It was necessary to include the group of owners of small enterprises in the
third prosperity group, because a great many of these people are heads of
one-man businesses,.and are practically to be regarded as members of the
working class. The differences between the first social class and the third one
thus become sharper rather than less definite, because this group of semi-
independent workers occupies an unfavourable position from a social and
economic point of view. This is also shown by DE WoLrr and MEERDINK’s
study, who observed a relatively high infant mortality in their group of semi-
independent people, practically as high as that of the lowest prosperity group.

For completeness’s sake; table XLII shows the distribution of family sizes
and social classes over the legitimate newborn children in 1951; this distri-
bution served as basis for the following calculation of the pre-school age
mortality.

This table shows that the three social classes in Amsterdam show only shght;
differences as regards the size of the families with young children. Large
families are relatively rare. In class II, with many young marriages, the number
of small families is somewhat higher than in the two other groups, but. the
difference is small. At present birth control is evidently practised by all popu-
lation groups in the large towns, so that the great differences originally existing
between the more well-to-do and the poorer people. as regards the number
of children, are disappearing.

Table XLIII gives the pre-school age mortality in the three social classes
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. TABLE XLI .
Legitimate newborn children, according to social class and birth rank (Amsterdam 1951)

social class * without | total, excl.
occupa-| without tot.al
birth rank 1 I o tion | occupation '
T .

number | % | number | % | number | % |number | number | % | number

ITand2 . . . . 9or | 62 | 2,939.| 69.] 5,324 | 64 —_ 9,164 | 65 —
3t0 5§ . . .. 478 | 33 I,I22 | 26 | 2,458 | 30 —_— 4,058_ 29 _
higher than 5. . 69 s 198 s $47 6 — 814 | 6 —
total . . . .. 1,448 |100 | 4,259 [100 | 8,320 |100 183 14,036 (100 | 14,219

compared with the values expected if there were no difference in death rate
between these economic groups.

TABLE XLIII |
Mortality of children of pre-school age according to social class (Amsterdam 1952[1953)

social class
I | IIF total
mnumber of deaths found . . . . . . 22 . 39 - 97 158 -
number of deaths expected . . . . . 16 48 94 . 158

%2-=3.64; 0.20>P>o0.10

Of nine pre-school age children who had died, the fathers’ occupations
‘were unknown. Illegitimate children were not included in-the analysis.

Table XLIII shows that the mortality observed does not differ significantly
from the figures expected if there were no difference in death rate: It:is thus
again impossible to demonstrate differences in mortality depending on the
‘economic conditions.

Although it was already known (table XLII) that the three social classes
show only minor differences as regards the number of children, the pre-school
age mortality was determined separately, differentiated according to social
class and size of the family (number of birth): see table XLIV.
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TABLE XLIV
Number of deaths among children of pre-school age according to social class and size
of the family (Amsterdam 1952/1953)

. birth rank of the deceased 1-4-year-old children
social
class
1-2 3-5 higher than § total
I . number of deaths found 13 6 3 22 .
number of deaths expected 14 7 I 22
I number of deaths found 26 11 2 39
number of deaths expected 27 10 2 39
it number of deaths found 5s 29 13 97
number of deaths expected 62 29 6 . 97
total number of deaths found 94 46 18 158
number of deaths expected 103 46 9 158

x? in prosperity class Il =7.61 0.05 > P > 0.02 (almost = 0.02)
2 in all prosperity classes together = 9.24 P = o.0I

Table XLIV proves that the large families had a higher mortality than
expected on the presumption that there would be no difference in chances
of dying according to size of the family, while the small families showed a
lower mortality than expected. The greater chance of dying in large families
is significant. In a further subdivision into social classes, this difference proves
only to exist (or is at any rate demonstrable) in the lowest group, where it

is also significant though not great.

Reviewing the results of the investigation into the pre-school age mortality
in Amsterdam: it.is impossible to demonstrate a significant influence of the
prosperity factor, either if this factor is determined by a differentiation into
poorer or richer districts, or if the fathers’ occupations are the criteria of
prosperity. The influence of the size of the family is only demonstrable in the
lowest prosperity group. There is also a correlation between overcrowded
dwellings and pre-school age mortality, without it being possible to state
to what extent sharing the house, bad houses, low prosperity and great number
of children are responsible for this relationship. It is probable that the combina-
tion of these four (or more) unfavourable factors, which come markedly to the
fore if the districts are grouped according to density of population, has led to
demonstrable differences in the mortality of 1—4-year-old children. -
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The presschool age mortality in The Hague was analysed essentially in the same
manner as in Amsterdam. The somewhat different classification into occupa-
tions applicable to this city, and the fact that the division into districts was less
suitable for our purpose, made it impossible to elaborate the data of both
cities in one analysis.

The Hague is divided into forty districts, which, however, are of a less
homogeneous character than in Amsterdam. It was moreover impossible to
divide these districts according to objective data on prosperity and number
of people per room, as was the case in Amsterdam. '

The differentiation into three classes is therefore only based on the general
impression of prosperity made by the various districts. It is not difficult to
classify a number of neighbourhoods as well-to-do and poor districts. The
other districts, constituting an intermediate group, form in reality a residual
group, and are indicated as such. This residual group has assumed great pro-
portions because of the heterogeneous structure of the districts of The Hague
and the necessity of making the contrast between poor and well-off as sharp
as possible.

The distribution of the number of 1-4-year-old children over the various
districts was also known for The Hague, as was the address of the pre-school
children that had died, so that a direct determination of the mortality accor-
ding to districts was possible. The total number of deceased children of pre-
school age in 1952 and 1953 was 105. Table XLV gives the distribution of
them over the various prosperity groups.

TABLE XLV ’
Mortality of children of pre-school age in The Hague, according to districts
(1952/1953)
districts number of deceased 1—4-year-old |  annual mortality
1-4-year-old children children per 10,000

well-to-do . . . . .. 6,059 16 13.2
poor. . . . . .. .. 14,684 33 11.3
residual group. . . . . 24,621 56 I1.4
total . . . ... ... 45,364 S 10§ 11.6

This table shows the differences in pre-school age mortality in the three
groups of districts to be small and insignificant. Although the arrangement in
districts is only a rough reflection of the prosperity conditions, the contrast in
prosperity between well-off and poor neighbourhoods is still great, because
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of the large residual group. The large-scale-sharing of houses cannot elimiriate
this difference in prosperity between the two extreme groups.

By this method it is-therefore not possible to demonstrate any dlffcrences in
pre-school age mortality dependent on economic conditions.

The analysis of this mortality according to the fathers’ occupation and size of
the family was carried out in an identical manner to that in Amsterdam, but
the classification of the occupations was different. For The Hague also it was
assumed that the distribution of the occupations and family sizes over the
1-4-year-old children in 1952/1953 corresponded with that of the infants of
1951. The data on the fathers’ occupations and the number of births in the
family (as an indication of the size of the family) were known for the legiti-
mate newborn children of 1951 and for the 1-4-year-old children that died
in 1952 and 1953. In the following tables a comparison is again made of the
actual number of deceased children of pre-school age with the expected
number if there were no difference in pre-school age death rate according to
size of the family and occupation of the father.

There are four occupational groups, of necessity different to those in Amsterdam.,

Class I: directors; managers; professional people; administrative personnel; officials; university
professors; teachers of secondary and elementary schools; the clergy; regular army
officers; higher fire brigade and police personnel; commercial travellers and represen-

P tatives.

Class II: people working on own account in commerce, industry, traffic and agrarian enterpnses

.Class III: lower police and fire brigade personnel; shipping and air traﬁic personnel; nursmg staﬁ'
shop assistants and other employees.

Class 1V : all labourers.

Table XLV gives the distribution of the newborn infants in 1951 over thcse
four social classes and three groups according to size of the family (number of
births in the family), used as a basis for the calculation of the pre-school age
mortality.

_ TABLE XLVI
Legitimate newborn children, according to social class and birthrank (The Hague 1951)

social class
birth rank 1 It . Im v total
number | % |number| % |number| % |number| % |number| %
ItO2 . . . . .. 2,344 | 63 500 | 49 730 | 66 | 2,823 59| 6,397 | 6o
3tos ... ... 968 | 26 378 | 37 332 | 30| 1,531 | 32| 3,200 | 30
higher thans . . . 409 | 1T 143 | 14| 43 | 4 431 | 9| 1,026 | 10
total . . . .. .. '3,721 100 | 1,021 |[I00 | 1,105 |[1001 4,785 (100 | 10,632 |100




The Hague also shows little difference in family size between the various
social.groups. The somewhat greater frequency of small families in group III
and of large families in group II is ‘connected with the average age of the
parents in these groups, which will be higher than the average in group II
and lower in group IIL

Table XLVII shows the distribution of the pre-school age mortality accor-
ding to social classes, compared with the distribution expected if there were
no difference in death rate.

TABLE XLVII '
Mortality of children of pre-school age according to social class (The Hague 1952[1953)

social class
1 )i 11 v total *
number of deaths found . . . . . 30 12 9 53 104
number of deaths expected. . ‘. . 36 10 II 47 104

y2=2.65; 0.50>P>o0.40
* excl. one without any occupation

Although this table suggests that social class I shows less and class IV more
deaths than would be expected with equal chances of dying, these differences
are not significant, even if groups [and IV only are compared (0.20 > P > 0.10).

Table XLVIII gives a further subdivision of the social classes according to size
of the family (birth rank).

This table demonstrites that the actual number of deaths differentiated.
according to size of the family, is more favourable for the smaller families
and less favourable for the larger families, compared with the figures found
if there had not been a difference in chance of dying between the pre-school age
children in small and in large families. In other words, the chances of dying of
1-4-year-old children increase significantly as the families become larger. The
table shows that this is especially true for the lowest social class (workers), which
shows a significant difference between large and small families, indicating the
more unfavourable hygienic conditions under which the pre-school children
are living in relauvely large and poor families.

The factor ‘size- of the family’ seems also of importance in the classes Il and
101, but the figures are too small to allow of certain conclusions. Influence of the
size of the.family is not demonstrable in the highest social.class. L
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TABLE XLVII
Mortality of children of pre-school age according to social class and size of the fam:ly
(The Hague 1952[1953)

. birth rank of the deceased 1-4-year-old children
social -
cl
ass -2 3-5 higher than § total *
I number of deaths found 18 9 3 30
number of deaths expected 19 8 3 30
I number of deaths found 2 6 4 12
number of deaths expected 6 4 2 12
m number of deaths found 3 s 1 9
number of deaths expected 6 3 o 9
v number of deaths found 22 24 ) 6 52
number of deaths expected 31 16 5 52
total number of deaths found 45 44 14 103
number of deaths expected 62 31 10 103

social class IV : y? =10.22; P <o0.01
all social classes: %® = 11.20; P < o0.0I
* excl. one without occupation and one illegitimately born

Summarizing, we may say that the results of the analysis of the pre-school age
mortality in The Hague agree with those in Amsterdam, in spite of the fact that
both the division into districts and the classification of the occupations were
somewhat different. This agreement greatly enhances the reliability of the con~
clusion that, with the present low death rate of these children and under rela-
tively favourable soeial conditions, prosperity is no longer of great importance
for the mortality of children of pre-school age in two large cities of the Nether—
lands. The influence of the size of the family, however, is still demonstrable.

Should, therefore, the conclusion be drawn that prosperity has lost all signifi-
cance? This is improbable. The prosperity of the family will undoubtedly be of
great influence on the general state of health of the 1—4-year-old children, but
this influence is no longer so great that it exerts a clear effect on the death rate..
It is however by no means impossible that some influence of the prosperity
factor on pre-school age mortality may be demonstrable with more refined.
methods and more extensive material.

. The prosperity groups used in these analyses are most certainly not complete,
but it can be said with a fair degree of certainty that prosperity has lost much in
importance for the pre-school age mortality. This prosperity factor could easily be
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demonstrated, also with a rough analysis, in the older literature, dating from a
time when the pre-school age death rate was high (see the discussion in the
first pages of this chapter).

It is still an open question whether these facts are to be observed outside the
large towns as well, but it is probable that in these areas also the influence of the
prosperity factor on the mortality of 1—4~year-old children has greatly decrea-
sed, partially due to the levelling out of the differences in prosperity in the
rural areas that has begun to take place in recent years. This is also of impor-
tance. The influence of prosperity on the (pre-school age) mortality decreases
in proportion to the levelling out of the differences in prosperity in a country.
The general rise of the standard of living, especially of the lowest groups, has
been one of the most important among the complex of socio-economic
improvements.

DE Worer and MEERDINK’s study showed that there were still great differen-
ces in the infant mortality in Amsterdam between 1946 and 1950, differentiated:
according to social class. This discrepancy between infant and pre-school age
mortality has already come to the fore in our discussion of the low mortality of

1-4-year-old children in Zeeland, be it on other grounds. Unfortunately the
Amsterdam analysis (DE Worsr and Meerping) did not make a distinction
according to parity, which is of importance in regard to the infant mortality.
The choice of the period of investigation also was not quite favourable, be-
cause it included: the years 1946 and 1947, when the infant mortality was still
unusually high as 2 result of post-war conditions.

SAJET, also in Amsterdam, observed in the years following the first world
war that the mortality of children of pre-school age is influenced to a greater
degree by the prosperity factor than that of infants. Children of pre-school age
have therefore shown more distinctly a levelling out of the influence of prospe- -
rity on the death rate than infants, apart from the influence of family size which
was not analysed by Sajer. This fact is in agreement with the conclusion,
drawn in chapter IT on the strength of the trend of the'total pre-school age
mortality, that 1-4-year-old children have benefited even more from
social and hygienic progress than infants.

The size of the family is apparently such an important factor as regards the
state of health of the pre-school child that its influence is even reflected in the
death rate, in any case for the lower prosperity groups. The more well-to-do
families did not show any significant difference in mortality according to the
number of children, and, although ‘non-significant’ does not automatically
mean ‘non-existing’, our figures still suggest that if there is any difference in
mortality between large and small families of the higher social groups, this is of
little importance. Prosperity can compensate for the disadvantages connected
with a large family.
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An influence of the family sizé on the pre-school age mortality is found even
in large towns, where the number of families with many children is relatively
low. Although there are no corresponding data from the rural areas, this in-
fluence is probably not less in the country. The low mortality in Zeeland al-
ready hasled to the conclusion that the size of the family is of greater importance
in regard to low pre-school age mortality than prosperity.

It is easier to demonstrate the existence of this influence of the family size
than to explain how the large family exerts an unfavourable influence on the
pre-school age mortality. It is true that the prosperity factor has largely been
eliminated in this calculation, but there are still many other factors interwoven
with the family size, such as housing conditions, age of the parents, general
adjustment and mentality, etc. Probably, however, the degree of care for the

1-4-year-old child is an important factor, as already discussed earlier. Care
and supervision are so important for the present low pre-school age mortality
that less adequate care may influence the death rate to a great extent. It is clear
that housing conditions are also important in this respect. Table XLI demon-
strates that the overcrowded dwellings in Amsterdam show a significantly
higher pre-school age mortality than the other houses.

The distinction made in this analysis between prosperity and size of the fami-
ly is somewhat artificial. In reality, the combination of a large family with
poverty is not only a very frequent, but also very important factor for the
state of health and mortality of 1-4-year-old children. Conversely, in former
times the influence of poverty will have been less in the smaller families than
in the larger ones (Zeeland). :

Under present social conditions and with the low pre-school age death rate,
prosperity has (in Amsterdam and The Hague) no longer any manifest
influence on the mortality of 1-4-year-old children, however the prosperity
factor was determined.

The size of the family still constitutes an important factor for the chance of
dying of a pre-school child, at any fate in the lower prosperity groups.
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XV
NUMBER OP PRE-SCHOOL CHILDREN DYING
IN HOSPITAL

At present by far the larger part of the population of the Netherlands live
within a short distance of a hospital, while general practitioners are easily
available in practically all parts of the country. The number of persons who
die without receiving medical help is therefore negligible.

The frequency of hospital admission of ill patients is a different matter,
however. The number of seriously ill children of pre-school age sent to
hospital in order to undergo the most efficient treatment, can be determined
indirectly by a comparison of the numbers of these children dying in hospital
and at home. ' ,

The proportion of the number of 1-4-year-old children who died in
hospital to the total number of deceased pre-school age children, is a reflection
of the efficiency of the medical aid and the degree to which use is made of the
specialist services available in the whole country. It should be borne in mind
that this admission percentage gives a too optimistic picture of the extent to
which critically ill pre-school children are admitted, because a number of
them reach hospital too late or even moribund.

. Only in a very limited number of cases of serious disease with a hopeless
prognosis it is perhaps justifiable to leave the child at home or to discharge
him from hospital to let him die at home. The question whether a child can
still be saved or death be postponed by specialist treatment, can, in principle,
almost never be answered in' the negative beforehand, and therefore this
question should not influence the indications for admission. In the light of

- modern therapeutic possibilities, Ten BoxkeL HUININK's dictum is even more
true than formerly, also as regards pre-school children: ‘a child is not dead
until he is really dead’.

In many cases of death at home, the seriousness of the disease has been under-
estimated or not recognized in time.

The Central Bureau for Statistics provided us with data on the place of death
(hospital or at home) of all pre-school age children who died from certain
diseases in 1948 and 1949. These data have been elaborated and summarized
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in table XLIX. There are no more recent data available, because after 1949
this Bureau did not keep separate records of the cases with fatal outcome
inside and outside hospital.

Table XLIX shows that nearly half the deaths from the common infectious
diseases in 1-4-year-old children in 1948 and 1949 took place at home.
This figure was lower in the towns than in rural areas. The fact of admission
or non-admission is, even in the Netherlands, still also dependent on the
regional density of doctors and hospitals.

It is a remarkable feature that, in Limburg, nearly 75%, of the pre-school
age children who die from infectious diseases do so in hospital, while this .
province shows high mortality rates for these diseases (table XXXVIII). Zeeland
has both a low percentage of 1-4-year-old children who die in hospital and
a low total pre-school age death rate.

Of the fatal tuberculosis cases 70-80% died in hospital, without marked
differences according to province or size of municipaliry.

Respiratory diseases and influenza have even more unfavourable ﬁgures than
the common infectious diseases. Only 40% of the deceased pre-school age
children died in hospital, and these figures did not exceed 50% even in the
towns!

For diarrhoea, enteritis and dysentery : about half of the 1—4-year-old children
falling victims to them died at home!

Only 40% of the pre-school age children dying from congenital defects were
admitted to hospital. This percentage says less than that of the other diseases,
because it probably includes quite a2 number with a hopeless-prognosis- and
sudden death (cardiac defects). This is even more true for the violent deaths,
because timely hospital admission is often impossible in these cases. That in
rural areas less 1—4-year-old children die in hospital than in the towns, is
partially the consequence of the higher mortality from drowning in these
regions.

809%, of the children of pre-school age succumbing to an unknown or unstated
cause, died at home. The chance that a child dies without a diagnosis being
made (previously or afterwards) is of course smaller in hospital than at home.

Apart from accidents, common infectious diseases and respiratory affections
are quantitatively the most important causes of death. The data on the hospital
admission of pre-school age children who died from these diseases are therefore
subjected to closer scrutiny.

Of the 103 children of pre-school age who died from measles in 1948 and
1949, only 36, i.e., one third, died in hospifal. Whooping cough accounted
for 168 victims in these years; 101, 'or about 60%, died in hospital. Of the 320
diphtheria victims 204, i.e.,"also about 60%, died in hospital.

Although in general the family doctor has more time to decide on hospital
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Number of children of pre-school age who died in hospita

TABLE XLIX
1, differentiated according to cause of death, province

(1948 and 1949)

and size of municipality

comman infec- ) fuberculosis Tespiratory intestinal dis, violent death congenifa 1 cause unknown
tious diseases diseases and dysentery malformations
provinces " of whichi, of which of which of which of which of which of which
total | i hospital’ | .1 inhospital | ;| in hospital. | .. | in hospital | .| in hospital | .| in hospital |, .| in hospital
‘number Ax_. number | % number | % number | 9% number | % number | % number | %
Groningen . . . 18 10 |56 6 s |—| a1 2 |10 3 I —1| 47 12 (26| 14 4 — 7 o —
Friesland . . . . . 23 12 |52 9 9 |—]| 12 4 |33 6 I —| 79 15 19| 1I 3 — 6 2 —_
Drenthe . . . . . 16 7 |44 2 2 |—]| 13 6 |46 2 I —| 30 s 17 7 1 —| .6 1 —_—
Overijssel. . . . . 44 21 48| 20 14 |[—]| 27 9 |33 7 3 —| 8 14 |24| 15 3 — 6 hd —_
Gelderland . . . . 75 41 |54 18 13 |[—]| 40 25 |63 8 4 —| 82 27 (33| 20 (- 9 2 |—
Utrecht. . . . . . 40 23 58| 15 i1 |—| 13 4 |31] 10 5 —| 64 14 |22 13 3 —_ 6 I —_
North Holland . . 93 63 |68 42 34 |—| s9 25 (42| 17 12 — | 208 43 |21| 39 17 |—| 23 6 —
South Holland.. . . 99 56 |s7] s7 43 |—| 63 19 (30| 10 8 — | 201 41 (20| 46 22 —! 31 4 —
Zeeland . . . . . . 10 3 |33 I 1 |—| 10 4 |40 4} o |—| 18 6 |33 5 3 — 3 1 —
North Brabant . . 91 s0 |55 28 21 |—| 67 27 |40] 19 10 — | 109 18 (17| 30 9 |—| 29 4 —
Limburg . . . . . 75 53 71| 18 13 |—| 31 4 |45| 11 6 |—| 70 24 |34 16 9 |—| 16 6 —_
municipalities with
<< 20,000 inh, . 320 165 5z 100 73 73 218 77 35| 62 30 48 612 113 18| 117 38 31| 76 12 16
20— §0,000 ,, . 63 41 65| 27 23 85| 36 15 42| 10 8 80| 115 43 37| 25 13 52| a1 7 33
50-100,000 ,, . 8s 54 64| 28 20 71| 40 18 45| 10 2 20 98 30 (31| 20 9 45 19 4 21
> 100,000 w . | 116 79 68| 61 50 82| 62 29 47| 20 II $5| 141 33 23| s4 27 50| 26 s 19
The Netherlands * . 595 347 | 58| 220 168 |76 360 143 | 40| 107 53 50| 975 220 |23 217 87 40| 145 29 20

* incl. Central Registry Office
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admission when dealing with whooping cough pneumonia than in case of
measles pneumonia, and, in the first disease, the exhausted parents will pro-
bably exert greater pressure to have the child admitted, these figures still show _:
that an unfavourable course in measles is more frequently not recognized,
or too late, than in whooping cough and diphtheria.

The opportunities of admission to hospital are favourable for the pre~school
age children living in the three largest towns of Holland. Yet 30% of the
1~4-year-old children of Amsterdam, Rotterdam and The Hague falling
victims to the commnion infectious diseases died at home, while this figure was
over 60%, for diseases of the respiratory tract! This is an unsatisfactory figure
for towns with special hospitals for children and large children’s wards in
general hospitals.

Table L gives a comparison of the percentages of 1-year-old and 2-4-year-
old children of pre-school age who died in hospital, with the total number
of deaths for the years 1948 and 1949.

TABLE L
Propomon of pre-school age children who died in hospital, in percentages of all pre-
school age deaths, differentiated according to age and cause, in 1948 and 1949

percentage
disease
' 1-year-olds 2—4-year-olds
measles and whooping cough ...... 54 42
diphtheria . . . . . . ... ... ... 59 68
respiratory diseases . . . . . . . . . . . 44 32
diarrhoea, enteritis and dysentery . . . . . 6o 30

If the main cause of the relatively low percentage of hospitalized pre-school
age children were the result of failure to recognize or of too late recognition
of a serious disease or complication by the family doctor, it is to be expected
that this would occur more frequently in younger than in older children of .
this group, diagnosis as a rule being more difficult in the younger children
than in the older ones. The reverse is however the case: the older pre-school
age children are less frequently admitted (apart from cases of diphtheria).
This rather suggests a tardy recognition of the necessity to send a seriously ill
child (irrespective of the diagnosis) to hospital; this necessity will be felt
earlier when dealing with very young than with somewhat older children. -

* The fact that in measles more of the victims die at home than in whooping
cough, also indicates that the serious cases of measles, especially the older
children of pre-school age, are in general not sent to hospital often enough.
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The data pertaining to hospital admission of deceased 1~4-year-old children,
lead to the conclusion that there is‘an urgent need for sending more seriously
ill children of this group to hospital, where they can be given the greatest
chance of recovery. Careful and regular observation of an increasingly ill
child is a pre-requisite in order to recognize a grave condition in time. The

' considerable fall of the pre-school age mortality has led to a decreasing oppor-

- tunityfor general practitionets to acquire experience with seriously ill pre-school

age children, because such cases become increasingly rare. The overcrowding
of children’s wards with observation cases and chronic patients sometimes
leads to the refusal to'admit a seriously but not alarmingly ill child. This may
discourage general practitioners from asking for admission of an ill child, even
if this would be granted in an emergency case.

General practitioners -and hospitals should cooperate, in order that every

seriously ill child may profit from the best therapeutic possibilities offered by
modern medicine in a hospital. One should alsq be aware of the potential
danger still attached to many so-called harmless diseases, for example mcasles,
also for older children of pre=school age.
. At present family doctors have only rarely'to deal with a dlscase with fatal
outcome in a 1-4-year-old child, and they probably rely very much upon
the modern drugs. The statistics show, however, that many of these children
still die without having had a chance of hospital treatment.

It is a regrettable fact that the Central Bureau for Statistics cannot afford data

. on the mortality inside and outside hospital for the years after 1949. It is there-

fore impossible to find out to what extent the considerably enlarged hospital’
capacity of recent years has caused an improvement in the rate of hospital
admissions of seriously ill children of pre-school age.
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XV
LITERATURE

There are not many special studies dealing with pre-school age mortality, in
contrast with the relatively numerous treatises on infant mortality. Only in
a wider connection, in investigations concerning the total child mortality,
are data on pre-school age mortality to be found.in the literature.

The fact that the pre-school age mortality rate has been relatively low as
compared with the infant death rate, has probably been the reason why there
has been little interest in the mortality of 1—4~year-old children, although,
as a standard of measurement of social and hygienic conditions, the latter is
perhaps even more sensitive than the infant mortality, giving better and
quicker indications of changes in these conditions. The analysis of pre-school
age mortality is moreover less complicated than that of infants, as the causes
of death are more clearly defined and diagnosis is simpler. One should, for
example, only think of ‘causes of death’ such as prematurity, congenital
debility, birth trauma, efc., which serve as true reservoirs in the. statistics of .
infant mortality, in which they still appear very frequently. :

The small interest as regards the mortality of 1-4-year-old children is a
symptom. of the relatively small attention which social medicine in general
pays to this group.

The only extensive publication on pre-school age mortality known to us
in the Netherlands is the important study by Sajer, who analysed thig subject
in the nineteen twenties in Amsterdam. The most important facts of his
interesting paper are the great differences in mortality and morbidity found.
in pre-school age children belonging to various social classes. These differences
proved to be even greater than in infants. One of the causes of the lower
pre-school age mortality in groups of higher economic prosperity was the
lower incidence of common infectious diseases at a young age, as already
described by SAJET et al. in other studies.

The pre-school child congresses of the Nethetlands Society: for- Social
Medicine (1929, 1932 and- 1938)- drew attention to-the defective. care of the:
I—4-year age .group. GORTER pointed out that the fall in the mortality of
this group had been considerable, in spite of the lack of any organized care
of the pre-school child.
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Mot belicved that the fall in pre-school age mortality must be attributed to a
persistent effect of the infant welfare centres, which are of high educational
value. This is, however, not the main cause, becausc the marked fall in pre-
school age mortality already started in 2 period when there was still no question
of organized infant care, and the pre-school age mortality has always been
lowest in Zeeland, where there were only very few infant welfare centres.

In 1935 MetHORsT published a study on the mortality of infants and
children of pre-school age in connection with economic prosperity and the
size of the family. The juvenile mortality increased both as a result of lower
prosperity and larger families. In these families the child- mortality remained
* higher than in smaller ones, even after elimination of the prosperity factor.

NEURDENBURG (1936) described, in a short statistical paper, the fall in child
mortality since 1869. This reduction had been considerable for all juvenile age
groups. The mortality lines converge towards a low level, a decisive proof
that infant care does-not lead to postponement of unavoidable death, as was
formerly sometimes thought on the basis of ‘survival of the fittest’ theories,

Various papers have been published on the influence of the second world
war on child mortality in the Netherlands, but mainly on that of infants
(NEURDENBURG). VAN LOOKEREN CAMPAGNE emphasized the marked increase
of mortality, including that of children of pre-school age, from intestinal
diseases and dysentery.

- Korrrus, in his inaugurational lecture, pointed to the significance of family
+ care as regards morbidity and mortality in young children. In addition to
worse.hygienic conditions; hunger, cold, efc., he emphasized as a cause of the
rise of the juvenile death rate during the war, decreased care of the child, as an
unavoidable result of the psychic tensions under which the mothers lived
during that period and during the excitement after the liberation. -

VAN DEN BRrINK, when elaborating the results of the latest census (1947), also
studied the mortality of children younger than six, which is, naturally, mainly
determined by the mortality of infants and only to a small extent by that of
children of pre-school age. He also pointed out the great differences in child
mortality according to prosperity, still clearly demonstrable as regards children
born in recent years, though not to such a high degree as in the first decades of
the present century. Mentioning the extreme cases only::the mortality of
children under six per 100 marriages (witB children) contracted between 1944
and-1946 (until May 31st, 1947), was: for professional people 34, for the
working classes 6-9. The corresponding figures previous to 1914 were: 19-20
for the first group, 70-109 for the second group! The inflience of the size of
the family is interwoven with this prosperity factor, and these-two factors
cannot be separated properly from one another.
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VAN.DEN BRINK considers a direct relationship between high child mortality
and large families unlikely, which, therefore, does not agree with the actuai
findings of MeTHORsT. VAN DEN BRINK believes that the child mortality
in small families is unfavourably influenced by the greater frequency of
older primiparae, with their higher infant mortality. This, however, forms
a problem in itself, without connection with the mortality of children of
pre-school age.

LOwE's recent investigation also confirms the existence of a direct relation~
ship between size of family and disease and death in the first years of life.

Pre-school age was the subject of an investigation by the League of Nations
(1931). This investigation laid special emphasis on the relationship between
living in confined surroundings under bad housing conditions, and the high
" mortality from common infectious diseases. The great importance of accidents
in pre-school age is not done justice to in the report. The plea for more fre-
quent and quicker admission to hospital of seriously ill 1—4-year-old children
seems to have lost little of its force. All the same, when reading the report
twenty years after its publication, we get a clear picture of how radically the
problems of diseases in pre-school age have changed, together, with the fall
in pre-school age mortality. The significance and consequences of this devel-
opment are often insufficiently realized.

The literature of other countries contains more publications on the mortality
of children over one year than the Dutch literature. A clear survey of the child
mortality in England between 1840 and 1940 has been given by Gate. This
author points out that the mortality of children of pre-school and school age was
already markedly falling long before the infant mortality started to decline. In his
opinion the juvenile mortality showed a manifest fall as early as in the 18th
century, but industrialization and urbanization interrupted this process for a
long period. Wickes believes the same. The slums have been true churchyards,
especially for children of pre-school age. The juvenile mortality (apart from
infants) did not begin to fall again until the disappearance of widespread epide-
mics such as of smallpox and cholera, and of famines, and the birth of technical
hygiene. S ]

Economic conditions were closely connected with pre-school age mortality,
especially as regards death from common infectious diseases. SAJET’s data from
. Amsterdam about the year 1920 aré confirmed by those of GALE in England
in the nineteen thirties. In which way social conditions influence the death
rate is still insufficiently known, as GALE pointed out.

CaMMOCK and MILLER, in their recent investigation, consider the marked
fall of the mortality of children older than one year (which reduction is
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considerably greater than that of infant mortality) the most striking character-
istic of Juvemle mortality.

More concise surveys were given by Craic in Aberdeen (1951) and Marr
and Tarr in Edinburgh (1953). The first author considers the development of
medical care an important factor in the decline of pre-school age mortality.
We cannot share this opinion; it does not explain, for example, the reduction
of the 1-4-year age group mortality in the last quarter of the roth and the
first quarter of the 2o0th century. Mamr and Tarr lay more emphasis on im-~
provements in social conditions, and justly so, in our opinion.

Martin’s publication on the childhood mortality in England is remarkable,
because, in 1945, he forecasted a 50%, reduction of the pre-school age mortality
in the very near future, due to a decrease of accident mortality and the practical
disappearance of diphtheria. Within a few years, this forecast was confirmed.
Holland has not yet progressed so far in this respect; diphtheria still has many
victims among 1—4-year-old children, and there is as yet no manifest fall
in the number of fatal accidents in this group.

The juvenile mortality in Sweden has been analysed by StrOM. It is a
striking feature that in this country also the great reduction in pre-school age
mortality began about the year/f870;7just as in England and the Netherlands.

The Children’s Bureau in the United States regularly publishes data on the
trend of childhood mortality in that country. Short considerations on juvenile
mortality are also to be found in the publications of the Metropolitan Life
Insurance Company. Closer analysis of childhood mortality, however, is not
available. Time and again emphasis is placed on the present important causes
of death for children older than one: accidents and tumours. Accident mortality
in children and the measures to overcome it form the subject of many American
publications. All recent articles on juvenile mortality emphasize the enormous
fall in the death rate and the changes in the mortality pattern accompanying it;
for example the ever increasing importance of accident mortality.

It is, however, impossible to find any explanation in the literature for the
fact that the mortality of children of pre-school age falls more rapidly than
that of other children, and which factors in particular are active in the reduction
of the r-4-age group death rate. Modern methods of treatment are repeatedly
regarded as belonging to the most important factors. This is however contrary
. to the fact that the great decline of pre-school age mortality started as early'as
about 1870. The uniformity of the fall in. mortality from most of the causes
of death, irrespective of whether they rcspondéd to specific treatment or not,
also pleads against the opinion that the reduction of the pre-school age morta-
lity is mainly due to medical measures. Better economic conditions, improved
nutrition and other such general factors afford a better explanation. There
are even indications that young children have derived less benefit from
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chemotherapy and- antibiotics than adults. Of late years the mortality from
measles and especially whooping cough in Glasgow infants has decreased far
more than the pneumonia mortality, in spite of the effective treatment of the
latter disease. The sulphonamides have shown less effect in these children than
in adults (ANDERsON). The investigation carried out by VEra Normis also
points into this direction (page 50).

The picture of the state of health of pre-school children, as may be deduced
from the mortality of 1-4-year-old children, is incomplete without accurate
morbidity statistics.

Investigations into the frequency of disease in children have been carried
out in other countries than the Netherlands, but none of these have, so far,
yielded reliable statistics.

There are various theoretical possibilities of evolving morbidity. statistics
of young children of pre-school age:

(a) By questionnaires, in which a large number of persons are requested to men-
tion the diseases occuring in the family during the past year. An example of
such an investigation is the National Health Survey in the U.S.A. of 1938,
which included 2,500,000 persons and has been described by BriTTEN and
DoroTry HoLLAND. This method has the great drawback that it is not only
dependent on the memory of the participants, so that there is probably a
considerable amount of ‘under-teporting’, but it is even more important
that the degree of under-reporting is dependent on social class, age, intelli-
gence, etc. The National Health Survey has only yielded a rough picture of
the morbidity incidence in children in the U.S.A. More than 50% of the
diseases in pre-school children are the common infectious diseases; next in
frequency are respiratory affections. Chronic diseases and disturbances of
the digestive tract are relatively of little importance; ofitis and accidents

" occur more often. Pre-school age children and young children of school
age are ill two to three times‘as frequently as older children and adults,
but the average duration of illness is shorter. Boys are more often ill than
girls. An important factor was the marked influence of prosperity on the
incidence of diseases, especnlly as regards infectious diseases, accidents and
tuberculosis.

(b) A second method. of morblchty study in young children is the taking of
their history as regards disease at the beginning of the school age, as done,
for example, by Bransy for the common infectious diseases and by SAJer
for whooping cough. Here also the investigator is dependent on the memo-
ry of those interrogated.

() Another method is the follow-up of a group of newborn children over a
period of some years by regular home visiting. Such investigations have

I10



been carried out, after the second world war, by Dyxes et al. in Luton
(England) and by DoucLas and. ROWNTREE.

These investigations are fairly accurate. They clearly bring the great signi-
ficance of common infectious diseases at pre-school age to the fore. The
respiratory affections are also still very frequent in young children of pre-
school age, but they rapidly lose in importance as the children become older.
Compared with these two groups of diseases, all other affections are of low
frequency, but accidents have probably been given far too little attcm:lon
in the investigations.

It is remarkable that the Luton study did not show a clear influence of the

prosperity factor, in contrast to the findings of DouGLas.
This is possibly the result of statistical imperfections in the choice of the
social groups. All the same, it is of importance that in the Luton study no

. differences were found in mortality between the social - classes, because

formerly, even with a rough division into social groups, great differences in
morbidity and mortality were always found. The influence of the prospe-
rity factor alone has probably lost greatly in importance, now the death
rate has reached such a low level. DoucLas believes that the main causes
of higher morbidity in poorer families should be sought for in overcrow-
ding and less care on the part of the mother.

Experts in the field of morbidity investigation in England recommend,
as a good method, the study of the diseases in a limited number of families,
followed-up accurately for a long period, so that many aspects of illness
can be studied. Such an investigation has been organized with great care
by SeeNcE and MiLLER in Newcastle, but so far it has not yet led to a survey
of morbidity in 1—4-year-old children, because this method is very time-
consuming. One of the things that have become clear is that certain in-
fections persistently circulating among members of the family (especially
by staphylococci and streptococci) exert a great influence on the morbidity
of pre-school age children. The importance of these familial infections is

. +also. manifest-in DINGLE’s study in Cleveland, ‘carried out more or less in

the same way as in Newcastle, but on a smaller scale. The pre-school
children suffer most from familial infections; they are more frequently
ill.than other groups with the same chances of infection. After the fourth
year of life the diseases of the respiratory tract especially decrease in fre-
quency due to increasing resistance and the development of relative immu-
nity. These findings are corroborated by the investigations of DOWNEs.

A fifth method of morbidity investigation is the study of hospital admis-
sions. These, however, -concern only a selected group of more serious
patients, the selection of which group varies from place to place. Hospital
files, therefore, cannot give a-good survey of the frequency of disease.
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- On the other hand, it is possible to trace the great changes in the incidence
and nature of serious diseases in chlldren diring the past decades in these
bospital files. DAvisoN pointed this out, inter alia, and proved that at
present the children’s wards are often filled with patients with tumours,
reticulases and congenital defects, while admissions for tuberculosis and

 acute infectious diseases are increasingly rare..The whole aspect of clinical
paediatrics is showing a rapid and radical change. -

(f) The files of the general practitioners ought to form a good source for mor-
bidity investigation. Unfortunately, the recent Dutch investigations of
Buma and VAN DEeN do not allow of conclusions on morbidity in children
of pre-school age, because these authors did not make a distinction accord-
mg to age.

We have dealtin somewhat greater detail with the investigations of morbidity
in 1-4-year-old children, because these, theoretically, might give a better
picture of diseases at pre-school age than the mortality statistics.

It appears, however, also from the general opinion. of the investigators
themselves, that there are practically no good surveys of morbidity,-and that
the existing studies show such serious errors that they only allow of very
general conclusions. These studies are moreover so intricate and time—con-
suming that there exist only a small number of them, comparison with
figures from other regions and former years being impossible. '

On the other hand, the mortality statistics have long given.reliable and
comparable figures, reflecting disease and health. Properly speaking, we are still
dependent on these statistics to gain knowledge about morbidity and state of
health «of pre-school children, and the changes that have occurred in them.



XVI

PRE-SCHOOL AGE MORTALITY IN
VARIOUS COUNTRIES

The World Health Organization has very actively continued the work of the
League of Nations in the field of medical and demographic statistics. The data
on pre-school age mortality in vatious countries have largely been taken from
its Vital Statistics and Epidemiological Reports.

The reliability of such material, obtained from a great number of countries,
is, quite naturally, subject to considerable discussion. It is an established fact
that there is no question of trustworthy statistics in the so—called under-
developed countries. The death rates mentioned in these regions are in general
too low, because many deaths are not recorded. With improving registration
this ‘under-reporting’ disappears, and the mortality figures become more
complete. In this way a fall of mortality may seem less marked than it really is.

This chapter deals mainly with a number of ‘developed’ countries, the
mortality statistics of which have been reliable for a long time. Small devia-
tions are moreover of little importance in comparison with the enormous
changes in pre-school age mortality. We agree with Pascua that there is no
reason to discard this precious material, collected painstakingly, out of an
exaggerated desirefor accuracyand statistic al nihilism. The changes of mortality
have moreover been very constant, unidirectional and according to expecta-
tion, and, from a statistical point of view, the 1-4-year age group forms one
of the most reliable groups as regards the accuracy of notification of causes
of death.

Graph 22 gives the trend of the pre-school age mortality for a niumber-of
European countries. This curve is taken from a WHO report and supplemented
with more recent data.

For clearness’ sake, the war years have been omitted. These periods show
only an interruption of the fall of pre-school age mortality; after the war this
decline has continued steadily, often even at a somewhat accclerated rate.

The curve gives rise to three general conclusions:

(1) The mortality of 1-4-year-old children has markedly decreased in all
these countries during the past 5o years. A certain tendency to levelling
out of the differences between the countries becomes manifest in a con-
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vergence of the lines. This means that the countries with initially 2 higher
pre-school age mortality are making up for their arrears.

(2) The Netherlands occupy a medium position among the Western countries
as regards pre-school age mortality. While the infant death ratc has been
one of the lowest in the world for a long time, the pre-school age mortality
is not so favourable. '
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Fig. 22
Mortality of 1-4-ycar-old children in some European countries, 19001952

(3) In all these countries the mortality of girls has fallen to a greater extent
than that of boys, so that the difference in mortality of the two sexes is
increasing relatively.

Table LI gives a comparison of the fall of mortality of various age groups.
between 1900 and 1950, The mortality of children of pre-school age has
declined more than that of any other juvenile group in practically all the
countries considered. The fact that the 1—4-age group derives most benefit
from the factors leading to a reduction of mortality, is therefore a general
phenomenon. The lowest mortality is always found among the (older) children

114



115

TABLE LI

- Fall of the child mortality in some countries in the first half of the twentieth century, differentiated according to age and sex

mortality in 1950 as a percentage of the mortality in 1900

age group Netherlands Sweden Norway Denmark Finland England Scotland Switzerland France
3 Q é ? é Q é @ 3 @ ) ? é ? 3 ? é 2.

<1 17 16 22 20 32 29 24 22 30 28 20 19 30 29 22 21 38 35
1- 4 10 9 9 7 14 12 14 10 7 6 7 6 8 7 14 13 15 14
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of school age. The higher the pre-school age mortality, the greater its propor-
tion to the total mortality. This is shown in table LII, which takes the differen-
ces in age structure of the population into account. These differences have
partially been eliminated by the presumption that, in all countries mentioned,
the number of 1-4-year-old children forms the same proportion to the whole
population as in the Netherlands.
TABLE LII
Significance of the pre-school age mortality for the total mortality in
various countries®, 1950

countries pre-school age mortality pre-school age mortality in
per 10,000 percentage of the total mortality
Sweden. . . . . ... .. 13 1.3
England. . . . ... ... 13 LI
Denmark . . . . . . ... 13 1.4
The Netherlands . . . . . . . 16 2.1
France . . .. ... ... 24 1.8
Ttaly . . . ... ... .. 49 4.8
Japan . . . ... oL L 93 8.2
Djakarta ** ( Europeans. . . 8o 7.0
1935—1937 { Chinese. . . . 220 14.6
(De Haas) { Indonesians . . 760 21.8

* after correction of the differences in proportion of the 1-4 age groups to the whole populations
** non-corrected.
Comparison of mortality according to cause of death in various countries is more
difficult, because registration and nomenclature are not the same everywhere.
As Pascua says: ‘... . the task of analysing international statistics on causes
of death for a relatively long period of time is a rather unwieldy and thorny
one, full of all sorts of difficulties. Logically therefore some air of relativity
should float above all numerical statements and conclusions made on the
subjects . . . . However, it would appear that, generally, changes expressed in
well-marked trends will possess a definite meaning and should be invested
with an inferential value’.
This chapter only discussess the present pre-school age mortality differentia-
ted according: to cause of death, which considerably enhances the reliability.
Table LIII gives a picture of the differences in pre-school age mortality
according to cause of death in a number of countries in the period 1948-1950.
In order not to be swamped with figures, the figures of table LIII have been
replaced by o signs in table LIV, indicating whether in the countries mentioned
the mortality from a cause of death is high, medium or low. In this way the
not too favourable place of the Netherlands is clearly shown.
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N

per 100,000

. TABLE LI
Pre-school age mortality in certain countries, according to cause of death (1948-1950)

Sweden |  U.S.A. | Denmark "England/Wales | Netherlands France Italy Japan
total mortality 1-4 years . . . . . . . . .. 119.1 148.0 152.9 154.2 184.0 298.0 612,7 991.2
common infectious diseases . . ... . . . . . 3.4 7.2 11.2 12.1 29.0 19.5 42.8 100.0
respiratory diseases . . . . . . . . . . . .. 24.6 23.3 24.2 30.0 15.7 554 171.0 167.9
tuberculosis . . . . . . . . ... ... .. 3.6 6.6 6.0 2I.1 11.0 30.6 39.1 65.1
intestinal diseases and dysentery . . . . . . . —_ 8.9 4.9 5.2 5.7 22.6 153.3 292.1
congenital malformations . . . . . . . . .. 8.3 11.8 -— 10.6 11.6 5.8 9.0 7.3
violentdeath . . . ... ... ... ... 34.6 38.9 459 28.4 49.9 37.7 41.0 91.9
tumours and reticuloses. . . . . . . . . .. 14.7 12.9 7.7 14.1 12.6 8.1 57 7.5
causeunknown . . . . . .. ... .. 0.5 4.0 2.6 0.2 6.7 36.1 11.6 26.2
as a percentage of the total pre-school age mortality

Sweden | U.S.A. | Denmark | England/Wales | Netherlands [ France Italy Japan
total mortality 1~4 years . . . . . . . . .. 100 100 100 100 100 100 100 100
common infectious diseases . . . . . . . . . 3 5 7 8 16 7 7 10
respiratory diseases . « . . . .0 0000 21 16 16 19 [} 18 26 17
tuberculosis . . . . . . . ... ... 3 4 4 14 6 10 6 7
intestinal diseases and dysentery . . . . . . . — 6 3 3 3 8 25 - 29
congenital malformations .+, . . . . . . .. 7 8 —_— 7 6 2 1 1
violentdeath . . . . .. ... ...... 29 26 30 18 27 13 7 9’
tumours and reticuloses. . . . . . . . . .. 12 9 5 9 7 3 1 1
cause UNknown . . . ¢+ . - e 40044 o 3 2 o] 4 12 2 3

N.B. These figures are given only for a rough comparison, beause nomenclature and classification are not identical in all countries mentioned.
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TABLE LIV
Pre-school age mortality in certain countries according to cause of death (1948-1950)

cause of death Sweden | U.S.A. | Denmark | England & Wales | Netherlands | France
common infectious

diseases . . . . . (] [ oo 00 000 00
respiratory diseases . 000 000 000 000 oo 00000
tuberculosis . . . . [+ [+ o 000 0o 0000
intestinal diseases. . o o o o [ 000
congenital malfor-

mations. . . . . [ 00 o 00 oo [¢]
tumours and reticu-

loses . . . . .. 00 00 o} 0o ‘00 o
violent death . . . 0000 0000 00000 000 00000 0000
Explanation of symbols :
o < I0 per 100,000
00 I0-20 per 100,000

000 20-30 per 100,000

0000 30-40 per 100,000

00000 >> 40 per 100,000

Sweden, a country with traditionally low juvenile death rates, shows a
remarkably low mortality from common infectious diseases in the 1—4-age
group, mainly because diphtheria has practically disappeared in that country
(without immunization).

On the other hand, the mortality from respiratory diseases is considerably
higher than in Holland.

In 1948-1950, the mortality from tuberculosis had fallen to a very low level
in Sweden. The Netherlands did not reach this low level until 1950 (without
mass B.C.G. vaccination!). The accident death rate is clearly lower than in
the Netherlands.

The juvenile mortality in Sweden has been analysed by STROM. The pre-
school age mortality of that country in the 20th century shows quite the same
trend as in Holland, apart from the mortality from infectious diseases, cspecially
diphtheria, which has decreased to a greater degree in the first country.

England and Wales have a lower 1-4 age group mortality than the Nether-

lands, largely due to the low accident mortality, which is the lowest in Europe.

The mortality from the common infectious diseases of childhood is lower
than in Holland due to the low diphtheria mortality. This is the result of the
immunization campaign in the nineteen forties. On the other hand, a con-
siderably greater number of children of pre-school age died from diseases ‘of
the respiratory tract and of tuberculosis between 1948 and 1950.

The analysis of the juvenile mortality in England by Gare shows that

"I18



that country has more than made up for its arrears as regards the pre-school
age death reate. The mortality from infectious diseascs especially has declined
more than in the Netherlands. :

The mortality of 1—4-year-old children in the U.S.A. (1950) is lower than
in Holland, due to the smaller number of deaths from the common infectious
diseases and tuberculosis.

It is a remarkable fact that, even in 1949, there was a great difference in
pre-school age mortality between whites and negroes, in spite of the low
total pre-school age death rate. The figures for white and negro children of
pre-school age are: 13.7 per 10,000 for the first group, and no less than 23.9
per 10,000 for the second group. There are especially great differences as
regards deaths due to .tuberculosis and respiratory diseases (ROBINSON;
STUART; BUFRIN; and other authors). The differences in prosperity are the
main cause, just as in general marked so-called racial differences in (juvenile)
mortality are based on this factor (De Haas).

In France the mortality of the 1—4 age group is about 1%/, times as high as
in the Netherlands. Tuberculosis especially accounts for many deaths-at this
age. The mortality from infectious diseases and respiratory affections is also
higher than in Holland, but the accident death rate is somewhat lower.
The mortality from intestinal affections is much higher in France, also due to
the worse hygienic conditions. '

In a less developed country, Italy, the pre-school age mortality is three times
as high as in the Netherlands. Apart from the many deaths due to tuberculosis
and respiratory diseases, there is a strikingly high number of fatalities due to
intestinal diseases, almost 30 times as high among the Italian 1-4-year-old
children as among the Dutch ones. The much higher Italian pre-school age
mortality is therefore mainly manifest in the very high intestinal diseases death
rate. This may partially be due to the worse hygienic conditions, but an even
more important factor is probably the worse general state of health of the
Italian children, in particular as regards the nutritional condition. This is the
reason why tuberculosis and respiratory diseases also claim so many victims.
In the warmer climate of Italy the significance of dysentery as regards pre-
school age mortality is probably very great, just as in the tropics (see
De Haas).

- Japan shows the influence of low prosperity on pre-school age mortality
even to a greater extent. In that country the mortality of these children is
about § times as high as in Holland. Even if it is taken into account that the
statistics of causes of death in the underdeveloped countries are less reliable,
the very high mortality from intestinal diseases, dysentery included, constitutes
here a striking feature. It-accounts for more than one third of all Japanese-
cases of death among the 1-4 age group. The mortality: from common
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infectious diseases, respiratory affections and tuberculosis also is much higher
among the Japanese children of pre-school age.

Compared with the Dutch figures of about 1920 (table XX), when the pre-
school age death rate was about as high as the present Japanese figures, in-
testinal diseases and dysentery are now of far greater importance in Japan.
With the same high pre-school age death rate, the pattern of causes of death
is quite different. It is of importance to bear this difference and its background
in mind if efforts are made to reduce the juvenile mortality in underdeveloped
countries.

Table LIII shows the pattern of causes of death for the 1—4 age group in
the countries discussed, i.e., the relative significance of the various causes as
regards the total mortality at this age. The table demonstrates that, roughly
speaking, this pattern is fairly uniform for the pre-school age children of all
‘developed’ countries.

An exception is especially made of the mortality from diphtheria , tuber-
culosis and accidents, which vary considerably in the different countries, and
for which Holland does not show up very well. I the Dutch children of pre-
school age were to have the same low tuberculosis mortality as in Sweden
and the same low diphtheria and accident mortality as in England, the total
pre-school age mortality in the Netherlands would be 20-25%, less than at
present; in other words: the total 1-4 age death rate would be the same as in
Sweden, and as in the province of Zeeland in the Netherlands themselves.

The higher figures in the Netherlands as compared with other Western
countries cannot be attributed to lower prosperity. It is possible that large
families form a factor of some importance as regards the higher pre-school
age mortality. :

In the underdeveloped countries the pattern of causes of death is quite
different: the respiratory diseases, common infectious diseases and especially
intestinal affections and dysentery predominate to such a degree that the
mortality from accidents, congenital defects, tumours and reticuloses is only
of slight relative importance. This is mainly the result of the bad general state
of health and nutritional condition of the 1—4-year-old. children in these
countries.

The fall of the pre-school age mortality has indeed been very great. Round
about 1900 this mortality was still higher than 19, everywhere in Europe,
areas with 4% mortality being not at all rare. At present in all countries of
Northern and Western Europe the pre-school age death rate is between 10
and 25 per 10,000 i.e., 0.10-0.25%. This mortality has been reduced.to less
than one tenth of the original values in numerous countries during the past

1 not separatcly mentioned
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50 years. Far higher values are, however, still being found in the less privileged
part of the world, and this is still by far the greater part. Reliable data are
lacking, but it is, for example, known how high the pre-school age mortality
was among Indonesians in pre-war Batavia (now Djakarta) about 1935:
approximately 7-8%, or 25 times as high as in the Netherlands at the same
time and many times higher than that of European children of the same age
group in Batavia itself (De Haas).

Even though, as is well known, there is a great dnﬁ'erence in infant mortality
between these tropical regions and the Western countries, the difference in
mortality of children of pre-school age is often even greater. In the same way
as the latter children derive most benefit from improvement of social circum-~
stances, they suffer, conversely, also most under extreme poverty and malnu-
trition in the underdeveloped areas.- Recently OoMeN demonstrated- that
serious malnutrition was most frequent and most manifest among the. 1-3-
year-old children of the working classes in Djakarta, and thus arrived at the
same conclusions as DE Haas some twenty. years earlier.
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XVl
A GLANCE INTO THE FUTURE

Table LV gives the pre-school age mortality in the provinces and. large towns
in 1951/1952. In the city of Utrecht and in the province of Zeeland, this
mortality has declined to values considerably lower (up to 30%) than the
average for the Netherlands as a whole.

TABLE LV
Pre-school age mortality in the provinces and four largest towns in 1951-1952

provinces 1-4 age group mortality
per 10,000

Groningen . . . . . . 14.1
Friesland . . . . . . . 17.0
Drenthe . . . . .. . 20.1
Overjjssel. . . . . .. 15.7
Geldetland . . . . . . 16.7
Utrecht . . . . . .. 16.7
North Holland . . . . 15.7
South Holland . . . . 15.6
Zeeland . . . . . .. 110
North Brabant . . . . 15.7
Limburg . . . . . .. 16.5

towns
Amsterdam . . . . . . 14.9
Rotterdam . . . . . . 14.1
The Hague . . . . . . 14.2
Utrecht . . . . ... 12.9

In general, local death minima indicate the rates to be reached in the whole
country within a fairly short time (D Haas). The province of Zeeland has
been such a region with a local minimum for a long time past. The expectation
is therefore warranted that, within a few years, the total pre-school age
mortality of Holland will fall to 11 per 10,000 (the present value in Zeeland).
This is by no means a strikingly low level, because at present other West
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European countries such as the Scandinavian countries and England show a
1-4 age death rate of about 11 per 10,000 (fig. 22), without any signs that the
tendency to fall is decreasing.

The curve representing the mortality of children of pre-school age has
shown a remarkably steady decline, with a somewhat increasing gradient, for
a long time (fig. 3). This fall of mortality is the result of a complex of factors,
influencing one another mutually and cumulatively.

The very fact that there is a complex of causal factors gives this fall a certain *
‘inertia of change’ (TAYLOR), catastrophic situations (e.g., a war) being
necessary to bring the fall of the mortality to a sudden end. The effect of this
‘inertia of change’ is the stronger because the great majority of causes of death
are involved in the marked fall of mortality. A considerable reduction of the
fatality figures for one particular disease due to a modern drug therefore
results in only a slight acceleration of this tendency to fall, or in none at all.

The constancy of the decline of the pre-school age mortality and its slight
variability justify an estimation of this mortality ten years ahead, by extra-
polation of the curve, in the same way as done by TavLoR for the infant
mortality.

This can, naturally, only be done with the reserve that no catastroph1c events
will happen in the meantime. In this way the 1-4 age group mortality of
1965 can be estimated at about 7 per 10,000, half the present figure at this age.

There are only four important causes of death that have not participated in
the fall of the pre-school age mortality in recent years. These are: diphtheria,
congenital defects, tumours (leukaemia included), and accidents. It is possible
to combat diphtheria effectively, and the accident mortality can also be reduced
by sufficient attention to this problem. :

From a conservative point of view, based on the death rates between 1900
and 1950, violent death, tumours and reticuloses, and congenital abnormalities
can be regarded as the so-called ‘hard core’ of pre-school age mortality,
because the mortality. from these causes has decreased so little. For the same
reason, neonatal mortality is considered the ‘hard core’ of infant mortality.

At present tumours and reticuloses, congenital defects and violent death
combined take about 650 lives of 1-4-year-old children annually, i.e., about
70 pet 100,000.

Death from tuberculosis, intestinal diseases and (with general 1mmunlzat10n)
diphtheria and whooping cough, may be practically eliminated within 10 years.
Measles and respiratory diseases combined will account for less than, 10 deaths
per 100,000 children of pre-school age, if the fall continues-at the same rate.
The group of ‘other causes of death’ will, with a continued fall of mortality,
account for about 10 per 100,000 pre-school age children.

According to this calculation the total pre-school age mortality of 1965 will

123



amount to about 90-100 per 100,000, i.e., 9-I0 per 10,000, as against I6
per 10,000 in the period 1950/1952.

Extrapolation of the pre-school age mortality curve as it has been up to now
leads to an expected death rate of about 7 per 10,000. It is highly probable
that the ‘hard core’ of pre-school age mortality will prove not so hard, as
is also the case for neonatal mortality (DE Haas). Even at present- this ‘hard
core’ of pre-school age mortality is considerably smaller in some provinces
than the average in the whole country. In the province of Zeeland, for exam-
ple, in 1950/1952, the pre-school age mortality from tumours and reticuloses,
congenital malformations. and accidents together, was only about so per
100,000 as against nearly 70 per 100,000 in the whole country.

In 1952 England.and Wales had a death rate of less than 5o per 100,000 from.
these causes.

- The presumption that these causes of death will remain forming a permanent
‘hard core’ of pre-school age mortality is therefore too conservative, and is
already being disproved by the facts.

After the reduction to one-tenth in the first half of the present century,
another reduction of pre-school age mortality of half the present figure is to
be expected in the next 10-Is years, provided that the Netherlands are not
stricken by a new catastrophe, social and hygienic conditions remain develop-
ing in a favourable sense, and details of pre-school age mortality are combated
by planned measures. Thus another 700 children of 1-4 years old will be
spared annually, which is only a reflection of a far greater decline of disease
and suffering.

Social and clinical paediatrics will show quite another aspect in the near
future, as appears from the percentual distribution of the pre-school age
mortality roughly to be expected for 1965. Only about 700 children of the
approximately 800,000 then constituting the -pre-school age group will die
annually. Of these 700 children, about 300 (= 40-45%) will die from an
accident, about 100 (= nearly 15%) from tumours and reticuloses and about
130 (=nearly 20%) from congenital malformations, so that 75% of the
pre-school age death rate will be due to these three causes.

All other causes of death together will account for only about 170 (= 25%)
deaths in the 14 age group annually, i.e., approximately the same number
succumbing to diphtheria alone in the past years. Even though these figures
are no more than rough estimations, the general tendency is unmistakable.
It can be expected with fair certainty that the aspect of paediatrics will changc
even further than it has done up to now.
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SUMMARY

To determine the state of health or disease of a large group of children, use can
be made of data on development, morbidity and mortality. The changes that
have occurred in the course of years are of special importance. There are, how-
ever, no Dutch figures on the development of children of pre-school age, com-
parison with former times thus being impossible. Direct determination of the
disease factors by means of extensive nl@_tl_s_ta_u,sgg_s, has also not been
feasible so far, although interesting efforts in this direction.have been. made,
especially in England in recent years.

We are therefore still forced to use the mortality rates, although these figures
do not reflect all aspects of the general state of health of a group of the popu-
lation. Study of the mortality statistics over long periods, however, not only
discloses the trend of the mortality, but also reflects the state of health or
disease to a greater degree than is often realized and may help to illuminate the
highway social medicine is to follow.

This paper gives an analysis of the mortality of 1—4-year-old children,
based mainly -on the official mortality statistics.

The death rates constitute a collection of facts which, by systematical ar-
rangement and tracing of correlations, yields a better comprehension of the
factors determining the death rate. The analytical working method necessarily
leads to separate consideration of these many factors. It should, however, be
borne in mind that all factors form a ‘causal and meaningful unity’, one
factor serving in no case as the sole explanation for the differences in death
rate.

Those studying child mortality have, in general, confined themselves to
the mortality of infants, probably because this is quantitatively of the greatest
* importance and appeals most to the .imagination. The literature on infant
mortality has thus become very extensive, in contrast to the small number of
publications on mortality of children of pre-school age.

If, however, the trend of juvenile mortality of the past hundred years is
studied, it is not the infant mortality that has declined most, but the pre-school
age mortality, although there has been practically nothing in the nature of
special social-medical care as regards the 1-4 age group.
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In other countrics than the Netherlands the fall of the pre-school age mortality
has also exceeded that of any other age group.

The mortality of the 1~4 age group in the Netherlands has been reduced
to less than one tenth of its original value during the past fifty years. During
this period it has declined in a remarkably steady way from nearly 2 per
hundred to 1.5 per thousand. At the beginning of the présent century nearly
10,000 Dutch children between 1 and 4 years died annually, but at present
this figure does not reach even 1,500, whereas this number would have been
nearly 20,000 if the death rate had remained the same during these so years.
The difference between these figures is greater than the total number of
pre-school children in the city of Utrecht.

The death rate of pre-school children is however still considerably higher
than that of older children, and equal to that of 40-years-olds.

The ' mortality of 1-4-year-old children is probably. a better and more
sensitive criterion of social and hygienic conditions than the infant death rate
which is generally used for this purpose. This is conceivable because, especially
in former times, the infant mortality was markedly influenced by the method
of feeding the child, this method being not directly dependent on the social
conditions. The dietary habits are also of the utmost importance for the state
of health of the child of pre-school age, but the latter’s nutrition, on the
other hand, is directly related to social conditions. Improved nutrition is only
one cause of the decline of the death rate, but an important one.

The contention that the pre-school age mortality is a more sensitive criterion of
social and hygienic conditions than the infant mortality is supported by the facts that
the mortality of 1~4-year-old children has fallen more than that of any other age
group, that this decline started earlier than the fall of the infaat mortality, and that
the pre-school age mortality curves showed higher peaks during the war years.

In the 1-4-year age group, the 1-ycar-olds have the greatest chance of dying,
but the difference in mortality between the younger and older members of
this group is decreasing. One of the reasons for this levelling out is the fact
that the accident mortality shows only a slight decline as regards this age
group. The mortality from accidents among older children of pre-school age
is relatively higher than among the younger ones. The mortality from most
causes of death, however, has decreased in young pre-school age children.even
more than among the older ones, so that the 1-year-olds have shown the
greatest fall of mortality of all juvenile age groups.

The mortality of boys has always exceeded that of girls, even if this excess
mortality of boys is not so constant (at any rate in the 1—4 age group) .as is
often thought. In the course of the present century the excess mortality of
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boys has increased together with the decline of the total pré-school age morta-
lity, and this holds true for practically all countries. This is partially based on
" the increasing importance of accident mortality as the total pre-school age
mortality decreases.” On the other hand, the sex ratio in the mortality from
various causes of death is by no means constant.

In recent years the Netherlands have shown a tendency for the excess
mortality of boys to fall among the youngest pre-school children. It must be
accepted, on the evidence of the death rates, that the boys form in reality the
weak sex, and thus the girls initially benefit more from the improvements in
social and hygienic conditions. The boys do not begin to make up for their
arrears until the pre-school age death rate has fallen to a low value. This
catching up of the boys, however, is masked by the increasing importance of
accidents as cause of death.

The mortality of children of pre-school age has always been higher in winter
than in summer. The winter peak has remaincd relatively the same, in spitc
of the increasing importance of the accident mortality, which is especially high
in summer, and notwithstanding the improved methods of treatment of the
diseases causing this peak. Winter continues to exert an adverse effect on
mortality so long as there is no compensation for its influence.

At the beginning of the 20th century the towns had a higher pre-school age
mortality than the rural areas. At present the reverse is the case: the accident.
death rate is higher in the country than in the towns. Disregarding the-morta-
lity due to accidents, there is no longer any difference between rural and urban
areas as regards the total mortality of 1-—4-year-old children.

The total pre-school age mortality in the various Dutch provinces showed
rather wide variations in former times, but at present most of the differences
have been levelled out. The low pre-school age mortality in Zeeland however,
which has existed for 50 years or even longer, continues to be a striking
feature. Greater attention is paid to the pre-school age mortality of this pro-
vince, because it may be expected that such a constantly low death rate might
yield indications shedding more hght on the backgrounds.of the 1-4-age
group mortality.

~ The social and hygienic factors in Zeeland have not compared favourably with
those in other provinces, espec1ally in former times. They do not explain the
low pre-school age death rate. '
The comparatively small size of the families is probably of influence on thé
low pre-school age mortality in Zeeland. There are in addition various in-
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dications of a relatively good care for the 1—4-year-old child in the .Zeelind
families, probably associated with the character of the population of this
province, even though the latter statement cannot be proved with certainty.
The fact that the at one time very high infant mortality in Zeeland has fallen
to one of the lowest in the Netherlands — more rapidly than in the other
provinces — and in spite of the fact that medical care and the social and
economic conditions offer no adequate explanation of this rapid fall, strongly
suggests the existence of good care for the children in Zeeland. Good maternal
care can exert a greater influence on the infant death rate the lower this be-
comes, and it accelerates the fall of the infant mortality. The low infant-mor-
tality in Zeeland proves in particular to be based on a low post-natal mortality,
which is in agreement with the idea that maternal care is of predominant
importance.

The low accident mortality in the Zeeland children of pre-school age also
points to relatively good child care in this province, because the accident
death rate « depends to a great extent on care and supervision.

The constantly low pre-school age mortality in Zeeland seems best explained
by a favourable combination of good care for the 1—4-year-old children,
with relatively small families. Compared with these factors, the less intensive
medical care and hygienic conditions are only of minor importance for this

age group.

Although the figures concerning total pre-school age mortality already give
a good idea of the great changes in the trend of the pre-school age mortality,
a better understanding of the backgrounds necessitates a closer consideration
of the mortality from the various causes of death at pre-school age.

Only the most important causes of death can be dealt with. The statistical
conception ‘cause of death’ largely corresponds with the clinical one, but it is
clear that the real cause of dying of a pre-school age child should often be
sought for in the general state of health of the child when he is stricken by
his last disease. This general condition is of greater importance than the cause
of death itself, especially if the mortality figures are still high.

This also explains why the fall of the juvenile mortality concerns by far the
majority of diseases, more or less independent of improvements in. methods
of treatment and the degree of medical care.

Disregarding this dual conception of ‘cause of death’, the statistics of
. causes of death in the Netherlands can be regarded as reliable if groups of
diseases are studied and only great changes are taken into consideration.
Changes in nomenclature do not cause any great difficulty in the study of
pre-school age mortality.
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The mortality from the common infections diseases has.decreased markedly,
but not to the extent which might have been possible, and such as has. been
the case in various countries. Diphtheria still takes a great number of lives of
1-4-year-old ' children, which might have been saved.by more frequent
immunization at an early age. This also holds true for.whooping cough.

The trend of the mortality from tuberculosis in children of pre-school age
(and in children in general) has shown an impressive fall since 1945, conti-
nuing steadily. This decline is very likely the result of the anti-tuberculosis
campaign in the Netherlands, together with the relatively low pre-war level
of tuberculosis mortality. Modern methods of treatment are probably of less
importance than prophylactic measures. The marked decrease of tuberculosis
is most manifest in childhood.

The course of the pneumonia mortality, which has also shown a marked
reduction since 1943, is different from that of tuberculosis in'so far as the fall
was checked after several years. This can be explained by the fact that the fight
against tuberculosis has primarily been preventive, and that agamst pneumonia
curative. The latter method is less effective.’

The death rate from tumours and retlculoses in the 14 age group is remaining
practically constant.

- Intestinal diseases have not been of great 1mpoztancc as regards the pre-school
age mortality in the Netherlands in the 20th century. At present this cause
of death is still.of great importance in the 14 age group in underdeveloped
countries, even where the total pre-school age mortality is not Iugher than
in the Netherlands some thirty years ago. :

The mortality from congenital malformations in 1-4-year-old chlldren has
remained practically constant in the past fifty years. To form a judgement
on the frequency of serious congenital abnormalities, the death raté from these
affections in pre-school age children is generally a better standard of measure-
ment than the corresponding ﬁgures in mfants :

At present aca'dents bave become the mosi: important cause of death in childten
of pre-school age, accounting for.one quarter of the total pre-school age morta-
lity. The number of 1-4-year-old children falling victims to accidents is the
same as to common infectious diseases and respiratory affections combined.
Drowning causes 40% of the fatal accidents in the 1-4-dge group, traffic
accidents 30% and burns 10%,. At present traffic accidents alone take as - many
lives of children of pre-school age annually as diphtheria. -
- The analysis-of the accident mortality in pre-school agé children. clear]y
shows-the great influence of maternal care on the accident frequency..Even
as regards road accidents thése factors are of higher importance than the densn:y
of the traffic. :
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.There is a manifest difference between the sexes in the accident rates in young
children. The accident mortality of boys is considerably hlgher than that of
"gitls as early as in the second year of life.

.In analogy with the non-Dutch literature, the number of I—4-year-old
Dutch children needing medical help because of an accident can be estimated
at 40,000-80,000 per year, I,000~I,500 remaining more or less.disabled and
-nearly 400 dying.

In combating this important cause of death and of dJsablement the factor
of care and supervision in the family must be made the central one, so-that
‘education and instruction of the mothers is of great significance. The social
‘workers in the family, such as home-visiting nurse, maternity home help, etc.,
have an important task in this respect. So far little attention has been paid in
tthe Netherlands to measures against accidents, at any rate as regards chlldren,
although it should be an important branch of child hygiene. :

The fall of the pre-school age mortality has been accompanied by a relative
change of importance of the main causes of death. The mortality from most
‘caises of death has decreased markedly, but that due to congenital defects,
tumours and reticuloses, and accidents only to a slight degree or not at all.
‘The importance of these causes of death has thus increased considerably, at
-present forming 40% of the total pre-school age mortality. The changes in
the pattern of causes of death reflect the great changes in paediatrics of recent
years. An at one time formidable enemy such as tuberculosis. is at present
hardly a problem at pre-school age, but another enemy, accidents, urgently
requucs measures.

“The peaks in the pre-school age mortality curve during the two world wars
‘have been about equally high, but they were based on quite different causes.
During the 1914-1918 war the increase in pre-school age mortality was
largely due to the influenza epidemic and respiratory diseases. The marked rise
of . the pre-school' age mortality in the second wotld war was caused by
-diphtheria, by intestinal diseases and accidents. The considerable increase
‘of the mortality from accidents. cleatly illustrate the importance. of
amaternal care, which was, almost unavoidably, diminished dunng the
years of occupation. .

The formetly great diﬁ'erences in mortality from most causes of death between
‘the various provinces and between urban and rural areas, have greatly dimin-
dshed in importance. Regional differences in size of the family exert.an
influence on the mortality from common infectious diseases, although to a
lesser degree than in former times. The higher frequency of congenital defects
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in the North-Eastern parts of the Netherlands, as already déscribed for infants,
is also manifest in the higher death rate from this cause among the children
of pre-school age.

There is a great difference between rural and urban areas as regards the pre-
school age mortality from accidents, probably resulting from a higher chance
of drowning-in the country, leading to an accident death rate in 1—4-year-old
children nearly twice that in the towns.

Schematically, a fall of the mortality may be the result of:
(1) A decrease of the fatality of the diseases by:

(a) better methods of treatment,

(b) increase of resistance in the widest sense of the word.
(2) A fall of the morbidity.

The analysis of the mortality from the most important causes of death in
pre-school age children shows that in general the significance of social-hygienic
and demographic factors has been far greater than that of direct medical and
therapeutic measures.

Increase of resistance and reduction of the frequency of disease (or a shift
to higher age groups) have been of greater importance as regards the decline
of the pre-school age mortality than the improved therapeutic possibilities.
The young children have probably benefited only late and to an insufficient
degree from the progress of medical science. It took, for instance, a long time
before the introduction of the sulphonamides had a perceptible influence on
the trend of the mortality in 1-4-year-old children. The possibilities of
combating diphtheria and whooping cough. (immunization) are not utilized
to the maximum extent by any means.

Studying the infant mortality in the province of leburg, STARMANS has
pointed out that general social and hygienic conditions, local customs and
educational level determine the infant mortality rate, independént of the
availability of medical assistance.

The number of children” of pre-school age dying without having had a
chance of hospital treatment, is still considerable in the Netherlands. It was
possible to determine this number accurately for the period 1948/1949: nearly
half of the 1~4-year-old children falling victims to a commeon infectious
disease, respiratory affection or intestinal disease, died at home. The figures
suggest that too often the seriousness of a disease with an unfavourable course was not
recognized in time, or that the indications for hospital admission were not made wide
enough, even in areas with special children’s hospitals or children’s wards
available at a short distance. More children would derive benefit from the
advance in medical skill if there were a greater inclination and possibly also a
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greater opportunity for admission to hospital, in addition to more rapid
recognition of an unfavourable course. It was unfortunately impossible to find
out whether the great increase of the number of children’s beds of late years’
‘has already brought about an improvement in the admission rate of seriously

111 children.

The trend of the pre-school age mortality of the past 100 years, the practically
uniform fall of the mortality from most causes of death, the low pre-school age
mortality in Zeeland, the still existing winter peak, are all indications that the -
, progress of curative medicine has been only of secondary importance as regards
the fall of the pre-school age mortality, compared with the social and hygienic
factors. Of this complex of factors the following may be mentioned: the
increase of the general standard of living, better nutrition, better hygienic
habits,. prophylactic medical measures and health education, and the fall of
the birth rate.

A separate investigation has been carried out into the present influence of size of
the family and prosperity on the mortality of 1-4~year-old children. During
the years 1952 and 1953 this mortality was analysed in the cities of Amsterdam
and The Hague, according to fathers’ occupations, family size and district of
residence. Prosperity, with fathers’ occupations and district of residence as
criteria, proved to have no demonstrable effect on the pre-school age death
rate in these two cities. On the other hand, there was a clear influence of the
size of the family, especially in the lower income groups; the pre-school age
‘mortality in large families was significantly greater than in small ones. In the
overpopulated quarters of Amsterdam the pre-school age mortality was
higher than in the less densely populated areas, probably due to the unfavour-
able combination of low prosperity and large families.

The special significance of these results is that the formerly rcpeatedly obser-
ved differences in mortality among pre-school children based on prosperity
have, if not disappeared, at least decreased to such an extent that they can only
be demonstrated by means of refined statistical methods, while, on the con-
trary, the size of the family is still a factor of importance. It is not certain in
which way family. size exerts its influence, but the degree of child care is pro-
bably of high importance in this respect. The results of the analysis in Amster-
dam and The Hague agree well with the conclusions based on the analys1s of
the low pre-school age mortality in Zeeland.

Comparison of the pre-school age mortality in the Netherlands with that in
other Western countries proves that Holland does not show up particularly
well, although the Dutch health statistics generally show favourable figures.
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There is a clear tendency to levelling out of the dﬂfercnces in pre—school age
mortality in the various European countries.

A closer analysis shows that the relatively high pre-school age mortality in the
Netherlands as compared with various other countries, is based on a rather high
mortality from accidents and common infectious diseases, in particular diph-
theria. For the rest the patterns of causes of death in the ‘developed’ countries
are fairly uniform. The underdeveloped countries show a far higher mortality
from infectious.diseases in young children, and the mortality from intestinal
affections is still alarmingly high in these areas, while it has nearly disappeared

in the more developed countries. '

The estimation of the level of the pre-school age mortality in the coming years is
based on the trend of the pre-school age mortality in recent years and the lower
death rate already reached in some areas and countries. The expectation is
warranted that within 10 to 15 years the pre-school age mortality will decrease
to, 8-10 per 10,000, i.e., to nearly half the present values.

Accidents, congenital defects, tumours and reticuloses together will then
account for 75%, of the total pre-school age mortality, all other causes of death
combined for only 25%,. There is however still much to be done in the social
medical field, in order that this expectation may be realized.

The recent markedly changed aspect of paediatrics will change again consider-
ably within a few years. It is to be expected that serious diseases will become
relatively rare in children of pre-school age (and older ones), .so that ‘health
promotion’ may completely take the place of the by then obsolete defensive
attitude against disease and death.
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