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The rate of infant m ortality  has 
been the subject of analyses for many 
decades in all advanced countries, 
since it  is generally believed to  re
flect social, economic, cultural condi
tions, and quite particu larly  the level 
of m aternity  and infan t welfare. In 
dices of infantile m orta lity  adm it of 
inferences regarding the expectations, 
the m ental and physical development 
of the survivors. Such estimations, 
however, often lead to  erroneous 
results. U tterly different social, hy
gienic and cultural conditions may 
be in the background of identical 
statistical results, while despite sim
ilar conditions of life and similar 
conditions regarding m other and in
fan t care the rates of infant m ortality 
may widely differ. I t  sometimes hap
pens th a t  the m ortality  ra te  is higher 
in hygienically better organized po
pulations. Statistical d a ta  concern
ing infant m ortality should, therefore, 
be evaluated with due criticism.

The rate  of infant m ortality  in 
1961 amounted to  4.24 per cent in 
Budapest against 2.97 in Dresden 
which would justify  the  inference 
th a t environmental conditions in the 
la tte r city  were superior. The num eri

cal estim ation of life conditions and 
pubhc hygiene cannot, however, be 
correct unless statistical da ta  refer 
to  a possibly homogeneous popula
tion. A population consisting of all 
newborn infants is by no means 
homogeneous since it  includes babies 
with a b irth  weight below 1000 g 
with a m orta lity  rate of about 95 
per cent, and a t the same time, m a
ture babies whose m ortality ra te  in 
advanced countries amounts to  less 
than  1 per cent. The percentage of 
deaths occurring in the first year 
of life am ong m ature infants w ith 
a birth  weight exceeding 2500 g is 
much more suitable for inferences 
because th e  population composed 
of such infan ts is considerably less 
heterogenous. The percentage of m a
ture infants who died in the first 
year of life am ounted to 1.64 per cent 
in Dresden and to  1.12 per cent in 
Budapest. The situation in this re
spect was, thus, rather paradoxical: 
the overall ra te  of infant m ortality  
was considerably higher and the  
percentage loss of m ature babies 
lower in B udapest than  in Dresden. 
Statistical d a ta  in this respect are 
assembled in  Table I.
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T a b l e  I

F ir s t y e a r  m o r ta l i ty  r a te  in  d if fe re n t w eig h t g ro u p s o f 
m a tu re  in fa n ts  in  D re sd en  an d  B u d a p e s t 1961

Birth weight Mortality rate in the first year of life (per mille)

(g> Dresden Budapest

2500-2999 24.5 20.0

3000-3499 15.3 7.7

3500-3999 12.2 9.1

4000-4499 15.5 6.9

Above 4500 26.2 20.0
M ature infants 16.5 11.2

Overall in fan t mortality- 
ra te 29.7 42.4

I t  is seen from Table I, although 
the  population of m ature infants 
contains groups with m ortality  rates 
tw o or three times higher th an  those 
of o ther groups of the  same popula
tion , babies with b irth  weights above 
2500 g form, as regards life expecta
tion , a  more homogenous category 
th a n  the  to ta l stock of newborn in 
fan ts. W ithin the category of m ature 
in fan ts, the m ortality  ra te  in all 
w eight groups in B udapest was lower 
th a n  in  Dresden.

M ortality  rates of m ature babies, 
arranged  according to  b irth  weight, 
offer a  comparatively tru e  picture 
o f th e  level of infant care. These 
ra tes  invariably increase under the 
influence of exogenous noxious fac
to rs  such as influenza epidemics, 
w idespread enteral infections, m ajor 
calam ities, social upheavals, etc. Chan
ges in m ortality among m ature in 
fa n ts ’ groups according to  weight 
categories as illustrated in Table II, 
show the development achieved in 
H ungary  during the  last 10 years.

While, out of a to ta l o f 1000 m a
tu re  babies born in H ungary, 36.7 
died in 1955, this figure was only 15.6 
in 1965, so th a t the ra te  o f m ortality 
decreased by 57.5 per cent in  11 years. 
This rate  is particularly striking if  it 
is borne in mind th a t the  correspond
ing decrease of m orta lity  among 
all newborn infants am ounted to not 
more than  35.3 per cent. Im prove
m ent of life conditions and  the de
velopm ent of m atern ity  and  infant 
welfare measures yielded, thus, much 
b e tte r results of survival among m a
tu re  babies than  in the  general in
fan t population.

T hat the figures of m orta lity  among 
m ature infants, arranged according 
to  weight groups, offer a  reliable in
dex of peristatic factors, is evidenced 
by  Table III.

The rate of m orta lity  among all 
newborn babies of New York was 
lowest in the weight group 3500 — 
3999 g as regards white infants, and 
in the weight group 3000 — 3999 g 
as regards coloured ones.
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T a b l e  I I

F ir s t  y e a r  m o r ta l ity  r a te  in  d iffe ren t w e ig h t g ro u p s  o f  m a tu re  in fa n ts  
in  H u n g a ry  1956— 1966

Birth weight 
(g>

1965 1956 1957 1958 1959 1960 1961 
per mille

1962 1963 1964 1965

2 5 0 0 -2999 55.0 52.5 51.8 50.0 43.6 36.8 33.8 35.2 28.7 26.1 23.1
3000 -3499 33.1 30.8 32.6 30.7 24.8 22.9 18.4 20.8 16.3 15.6 13.2
3500 -3999 30.3 29.3 32.5 29.3 23.9 19.7 17.3 18.5 15.6 13.5 12.2
4 0 0 0 -4499 29.2 24.8 28.9 27.3 25.2 19.6 17.1 17.1 15.9 11.5 12.2
Above 4500 56.4 44.7 67.2 62.9 55.5 48.2 35.7 48.8 51.4 31.4 20.8
M ature infants 36.7 34.7 36.9 34.8 29.4 25.5 22.1 24.1 19.6 17.8 15.6
Overall in fan t m ortality

ra te 60.0 58.8 63.1 58.1 52.4 47.6 44.1 47.9 42.9 40.0 38.8

The m ortality  rates were, as can be 
seen from Table I II , higher in all 
weight groups of the coloured babies, 
this excess being least m arked in the 
lowest weight category of m ature 
infants. The situation was the oppo
site iij the category of prem atures 
(not shown in the Table). M ortality 
ra te  was lower among coloured babies 
in all groups below 2000 g birth 
weight, and the same as among white

babies in  the weight group 2000 — 
2499 g. The figures indicating m orta l
ity  among m ature infants can only 
be regarded as true reflections of the 
difference between the white and the 
coloured as regards conditions of 
life and san itary  care. The fact th a t 
the m ortality  ra te  of coloured p re
m atures was lower than the  corre
sponding figure for white infants has 
given food for numerous disputes.

T a b l e  I I I

F ir s t y e a r m o r ta l i ty  ra te  in  d if fe re n t w eig h t g roups 
o f m a tu re  in fa n ts  in  N ew  Y o rk  C ity , 1969

Birth weight (g) Number of deaths within a year, 
live births in the corresponding

referred to 1000 
weight groups

Total W hite Coloured
2500-2999 15.7 15.0 17.9
3000-3499 9.7 8.7 13.8
3500-3999 8.5 7.6 13.6
4000 -4499 9.9 9.0 16.0
4500 -4999 12.5 8.9 38.0
Above 5000 73.6 58.8 148.1

Overall infant m ortality
ra te 26.5 22.1 43.5

D a ta  from  B a u m g a rtn e r  ’s p ap e r. [5]
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T he higher m ortality rate  of the 
coloured infants is caused p artly  by 
th e ir  higher m ortality rates within 
the  fu ll term  categories, partly  by 
the  fac t th a t 13 to  14 per cent of 
th e ir live horns has a birth-weight less 
th a n  2500. g.

A  survey of statistics regarding 
in fan tile  m ortality in H ungary, Cze
choslovakia and Budapest makes it 
clear th a t , during more th an  10 years, 
th e  lowest m ortahty ra te  did in no 
instance occur in the weight group 
3000—3499 g, although th is group 
shows the  highest quota of live births 
(39.5 to  40.2%). The lowest death 
ra te  in  the first year of life was al
w ays in  the weight groups 3500 — 
3999 or 4000—4499 g. S tatistical data 
from  Dresden and New York reveal 
a sim ilar situation. T hat life expecta

tion is no t the most promising in the 
m ost numerous and supposedly most 
physiological but in a considerably 
less populous and supposedly less 
desirable higher weight groups, is a 
peculiar — so far not sufficiently 
elucidated — biological phenomenon. 
I t  is in any case evident th a t  the 
m orta lity  rate in the weight groups 
between 3000 and 4500 g (which 
represented 64 to 75 per cent of live 
births) was invariably lower than  
th a t  in any other group. As regards 
now dynamics of m ortality  in the 
various groups from the  point of 
view of m aturity, Table IV presents 
sta tistica l data for Hungary, B uda
pest, and Czechoslovakia, concerning 
m orta lity  among prem atures, m a
tu re  infants, and babies w ith birth  
weights between 3000 and 4500 g.

T a b u e  IV

M o r ta l i ty  r a te  o f p re m a tu re s , m a tu re  babies, a n d  in f a n ts  w ith  b ir th  w eigh ts  o f  3000 — 4499 
g. referred  to  1000 liv e  b ir th s  in  th e  co rresp o n d in g  w eigh t g ro u p s , in  

H u n g a ry , B u d a p e s t, a n d  C zechoslovak ia , 1955— 1963

Year

Prematures M atures 3 0 0 0 - 4 4 9 9 g

Hunga
ry

Buda
pest

Czecho
slo

vakia

Hunga
ry

Buda
pest

Czecho
slo

vakia

Hunga
ry

Buda
pest

Czecho
slovakia

1955 318.4 305.4 237.3 36.7 26.2 22.5 31.7 23.1 19.4

1956 311.1 276.6 216.3 34.7 25.3 20.7 29.7 22.1 17.9

1957 320.0 297.6 211.7 36.9 22.4 22.7 32.2 19.5 19.6

1958 297.9 284.1 198.4 34.8 19.8 19.6 29.9 16.6 16.8

1959 285.1 273.1 182.7 29.4 19.1 16.3 24.6 13.9 13.9

1960 257.3 277.5 177.0 25.5 16.2 16.9 21.6 14.5 11.4

1961 242.2 282.3 160.8 22.1 11.2 13.3 17.9 8.1 11.1

1962 253.1 277.7 175.0 24.1 12.5 13.4 19.8 9.8 11.2

1963 240.1 254.6 173.8 19.6 11.5 12.7 16.0 8.0 10.6

D ecrease (1955 =  

=  100) 24.6 16.6 26.8 46.6 56.1 43.6 49.5 65.4 45.4
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I t  is evident th a t m ortality  among 
prem ature infants was m any times 
higher than  among m ature babies, 
and th a t improvement along the years 
was less m arked th an  in the m ature 
category. The m ortality  rate  of m a
ture infants in H ungary decreased 
by 46.6 per cent against 24.6 per cent 
in the imm ature category. The corre
sponding figures for Budapest are 
still more striking: 56.1 against 16.6 
per cent. While m ortality  among 
m ature babies can considerably be re 
duced in a short tim e by the improve
m ent of conditions and the devel
opment of sanitary  organization, a 
reduction of m ortality  among pre
m atures is a much more complicated 
and medically more difficult prob
lem. A slight shift of the b irths to 
wards the im m ature category may 
obscure the beneficial effects of hy
gienic and adm inistrative efforts. Al
though much has been done in B uda
pest during the last 10 years in order 
to  reduce m ortality  among prem a
tures, its rate is std l higher here than 
in the country, the respective figures 
for 1964 being 25.21 and 22.33 per 
cent. M ortality among m ature in 
fants, on the other hand, shows the 
superiority of infant care in B uda
pest; while in 1964 among 1000 m a
ture babies 10.6 died in the first 
year of life, the corresponding figure 
for the province am ounted to  18.7. 
I t  is evident from Table IV th a t  not 
only the m ortality rate  was lowest 
in the weight group 3000—4499 g 
but also the rate  of decrease was the 
highest in this group.

Between 1960 and 1962, the fig

ures of overall infant m ortality  and 
of the m ortality  of full-term babies 
of weight group 3000—4499 g were 
widely discrepant in the various dis
tricts of Budapest. Overall infant 
m ortality was 3.47 per cent in the 
X, 4.01 per cent in the  IX , and 
5.19 per cent in the I I I  district, 
while the corresponding figures in 
respect of m ortality  in the  weight 
group 3000—4499 g were 1.15,
1.10, and 1.03 per cent, respectively. 
Considering th a t economic, cultural 
conditions, and m atern ity  and infant 
care are more or less identical over 
the entire town, the  differences be
tween the various districts regarding 
overall infantile m ortality  are strik
ing. Figures for m ortality  in the 
weight group 3000—4499 g are, on the 
other hand, fairly uniform and reflect 
existing conditions more reliably.

D ata for 1965 received from the 
various counties and towns of county 
rank show th a t  the ra te  of over
all infant m ortality  was 4.18 per cent 
in Borsod county and 3.48 per cent 
in H ajdú county, while the  corre
sponding figures for the weight group 
3000 — 4499 g were bu t slightly differ
ent from one another (1.63 and 1.53 
per cent, respectively). Infantile mor
ta lity  rate was 3.03 per cent in Szol
nok county, and 4.41 per cent in 
Budapest. M ortality in the  weight 
group 3000—4499 g, however, shows 
th a t global rates are misleading. 
While m ortality  ra te  in th is group 
was 1.11 per cent in Szolnok county, 
it amounted to  0.78 in Budapest. 
I t  is worthy of note th a t  the 1.11 
per cent m ortality  ra te  of full term -
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in fan ts  in  Szolnok county for 1965 is 
fairly  near to the rates of th e  I II , 
IX  a n d  X  districts of B udapest for 
1960 — 1962, a proof of the  satisfactory  
resu lts  achieved by the  coun ty  in 
question  which had to  overcome much 
g rav e r difficulties than  the  capital. 
T h a t th e  rate of infant m orta lity  
am oun ted  to  4.01 per cent in  the 
IX  a n d  to  5.19 per cent in  th e  I I I  
d is tr ic t of Budapest, was due to 
endogenous factors.

A t th e  same time, each w eight group 
includes infants of very  different 
expectations for developm ent and 
each category covers a  wide range 
of individual variations. A nd yet, 
as regards mortality, each represents 
a  fa irly  homogenous and  closed 
group.

T o sum  up, it is safe to  s ta te  th a t 
o u t o f the entire newborn popula
tion  i t  is the weight group 3000 — 
4499 g which starts life w ith  th e  most 
prom ising prospects of grow th, phy
sical and  mental developm ent. I t  is in 
th is  group that the general im prove
m en t o f life conditions and th e  devel
opm ent of infant care produce the 
m ost conspicuous results, consequently 
th a t  conclusions regarding economic, 
social, cultural and hygienic conditions 
should  be based on the ra te  o f deaths 
occurring  in the first y ear of life 
am ong babies with b irth  weights 
betw een 3000 and 4499 g. T heir rate  of 
d e a th s  occurring in the  firs t week 
o f extrauterine life is the  index  of the 
efficiency of perinatal hygienic and 
m edical measures, while th a t  of 
d ea th s  during the rem aining 51 weeks 
is a  good index of conditions concern

ing the care and medical treatm ent 
of infants.

In  1964, the m ortality  rate  of the 
weight groups 3000 —4499 g was 1.46 
per cent in  H ungary, bu t only 0.84 in 
Budapest; i t  shows the superiority of 
the capital’s welfare measures which 
could not be inferred to  from the rate 
of overall infantile m ortality. Overall 
H ungarian m ortality  ra te  was 0.41 
per cent in respect of the first six 
days of life and 1.05 per cent in th a t 
of the following 359 days. The cor
responding figures for Budapest were
0.28 and 0.56 per cent, respectively. 
These d a ta  show the  effect of the 
capital’s superior hygienic conditions 
during both the first and the follow
ing days of life. In  1965 the undivided 
m ortality  ra te  for the whole first year 
of life am ounted to  1.29 per cent for 
H ungary and 0.78 per cent for the 
capital.

A comparison of the  overall m ortal
ity  rates (i.e. for all weight groups) 
yields a different result. They am ount
ed in 1964 to  4.0 per cent in re
spect of the whole country and to
4.07 per cent in th a t of the capital. 
The corresponding figures for 1965 
were 3.88 and 4.41 per cent so th a t 
these figures fail to  illustrate the 
superiority of the  capital as regards 
conditions of life and sanitary organ
ization.

T hat reliable conclusions should be 
based on figures concerning m ortal
ity  in the weight group 3000—4499 g 
is, to  a certain extent, in harmony 
with the  principle followed by sta tis
ticians th a t  exogenous causes of 
deaths have to  be distinguished from
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endogenous ones. While external fac
tors — hygienic measures in the first 
place — are suitable for counteract
ing the effect of exogenous damages, 
the prevention and neutralization 
of harm ful endogenous factors is a 
quite different and considerably more 
difficult task. T hat this is so is strik
ingly illustrated by the great differ
ence between normal and immature 
infants in the m atter of m ortality 
and the way it can be influenced. 
Sharp differentiation between fatal 
endogenous and exogenous factors 
is bu t exceptionally possible. P atho
logical phenomena are mostly rooted 
in congenital disposition and devel
oped by environm ental factors, while 
endogenous factors mostly become 
fatal by association with external 
damaging elements. The present study 
had the object to  suggest a method 
for estim ating the quality and effect 
of the exogenous factors making 
thus possible to  obtain a clear pic
tu re  of the effect of one of the two 
groups th a t form the whole complex. 
Investigations into the role played 
by endogenous factors in the m orta
lity of prem ature and imm ature in
fants are in progress.

Sum m ary

In fan t m ortality  rate  conveys but 
an approxim ate picture of the effect

of environm ental conditions and  p u b 
lic health  measures on th e  health  
of the  infant population in a  given 
area. Conclusions drawn in th is  re
spect should be based on the  ra te  of 
deaths occurring in the firs t year 
of life among babies w ith b irth  
weights between 3000 and 4500 g. 
S tatistical da ta  are adduced to  prove 
the value and practicability o f the 
suggested index. In order to  com pute 
th is index it is necessary to  know  the 
num ber of live births and deaths 
in the  said weight group. The p e rcen t
age o f babies who die in th e  first 
year of life is always and everywhere 
lowest in the weight group 3000—4500 
g. The usefulness of the suggested 
index is increased by the fac t th a t  
it is the  m ortality rate of th is weight 
group which responds m ost readily 
to  the  improvement of the  general 
conditions of life and the develop
m ent of health care.
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