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MAIN CAUSES OF INFANT, CHILDHOOD AND MATERNAL MORTALITY, 1939-49,
in Terms of the Sixth Bevision of the Internationsl Lists ;/

The Internatisnal Lists

A rew seriss of statistics on the cguses of death began with the
year 1949, Some features of the =ew series were unprecendented in the
history of United States vital statistics.

During the decade 1939-L48 the Fifth Revisi n 2/ of the Inter-

national Lists was used for coﬂing %be canses of death., The differences
between that Revisicn and the earlier Revisions were small.

The Sixth Revision 3/, which is beimg v wd for the decade 1949-58
was new in respect to the precedurs used for selecting the Lhd lylng
cause of death and in respect to varisus features of the classificatio
itself, Since no data in thic zeport are for a year earlisr than 193,,
it is conwenient to use the tsrms “old" an& "pew" , respectively, for the
Fifth and Sixth Revisions, as dél; r the classification procedures
and statistics based on those Revis

kn

Death certificates provid% for reporting mere than one causs of
death, and the physician whs compleves the medical parls of the certificate
reperts twe or mere causes fcr the majority of deaths. Under the old
progcedure, the selection of the cause used in tabulaticns was not made
by the physician but was made later in accordance with rules which set a
certain priority for each cause in relstion to all others. The physician
set down whatever causes of death were gignificant in each given cass,
but did not attempt to decide wn¢ﬂh wag the underlying canse,

é/ Report prepared by Bronscy Price and Elzancy P. Hurbt, Division of
Research, "hi€ report supplemsnts one of the prrv1ous reports in
the Children's Bureau Statisticsl Series (No. ¥, "Charts on Infant,
Childhoed and Materral Mortality, 1549") and replaces ancther (Yo.
6, "Changes in Infant, Childhocd and Maternal Mortality Over the
Decade 1939-19480), The portions of the charts in the present
report representing 1249 data differ slighily from the charts cn
1949 data in repert Neo ¥, owing to the fact that the reports con-
cern differernt problems ani a limited amount ¢f information is
availeble on comparability of the tws Revisions of the International
Lists,

2/ "Mam:al of the Intcrnational List of Caus2s of Death (Fifth Revisiozn)
and Joint Causes of Death.® Department of Cemmerce;, Bureau of the
Census, 19L0.

3/ "Mammal of the Interrationszl Statistical Classification of Diseases,
Injuries, and Causes of Death Sixth Revision of the Internatiocnal
Lists of Diseases and Causes of Death.® Worid Health OWganizabiens
Genpng Switzerland, 1948 (Volume 1), and 1949 (Volume 2, Alphabetical
Index
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Under the new procedure the physiciam is responsible for deciding,
at the time he fiils out the death certificate, the underlying cause to
be used in tabulations. If the medical certification is properly com=
pleted, the physician's judgment is ordirarily accepted for tabulating
purposess The most important exception from the viewpoint of this
report is the case where the physiciam states both immaturity (premature
birth) and some additional condition as causes of an infant's death. The
new procedure for classifying cases of this kind; which will be discussed
below in connection with infant mortality, is so different from the old
procedure that the new series of statistics has no counterpart for the
old infant mortality rate from premature birth.

For other causes of death it would be possible, in theory, to
make comparisons between the cld and new series of statistics in either
of two ways. One way would be to adjust the new series to the old, which
would mean interpreting the new data in the old terms. If this were
done the advantages of the new series would be lost. It would also mean
that the data to be used for 1949 or any later year would not be final
figures, but only estimates made by adjusting the actual data to the old
terms, :

The cther way of making ccmparisons is to adjust the old series
to the new. This requires changing the figures that were published for
1948 and earlier years; that is, it requires estimating what the figures
would have been if the new series had been used then. This procedure;
nevertheless, permits the data for 1949 and later years to be used as
actually reported, thus keeping the advantages of the new series,

The second procedure is clearly preferable, and it is the one
used in this report. The rates for main causes of infanty; childhood and
maternal mortality in the years 1939 and 1948 have been adjusted to the
new series, and percentage changes between these adjusted rates and the
final rates for 1949 have been computed. The tables show the data for
all three years (1939, 1948, 2nd 1949) while the charts show the changes
which have occurred from 1939 to 19L9.

Within the total infant, childhood, or maternal rate, the rank
order of the cause components differs considerably from one period of
time to another. For a consistent presentation of main causes, it has
seered best to determine the main causes and their rank order from data
fer the year 1949,

Comparability Ratios

For most causes of death the changes introduced with the new
Revision are minor enough that old and new rates can be compared through
the use of "comparability ratios®.
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CHART A— MEANING OF THE COMPARABILITY RATIO

Points marked Q indicate rates in the ‘‘Old Series'’
multiplied by the comparability ratio.
The other four points are in same positions in all panels.

1946 1947 1948 1949

] | | I

Old Series

COMPARABILITY RATIO UNKNOWN

Here the relation between
the old series and the 1949
rate is not known, and it is
not possible to say whether
the 1949 rate represents a
change from the 1948 rate.

1946 1947 1948 1949

po=Oq
O So
®,
pm— Q-
Old Series b \~
®
New

COMPARABILITY RATIO 1.10

This means that the 1946-48
rates would have been 10%
higher if the new Revision
had been used in those years.
It is clear that a marked
decrease occurred from 1948
to 1949,

RATE

RATE

1946 1947 1948 1949

I i | |

\ N
Sﬁ e
Old Series ..,-.w

COMPARABILITY RATIO 1.00

This means that the old and
new rates are directly com-
parable. It is apparent that
a moderate decrease in the
rate occurred from 1948 to
1949.

1946 1947 1948 1949

| ] 1 |

Old Series

_.O.~~ ( ] New

O ~~o"’ @

COMPARABILITY RATIO .90

This means that the 1946-48
rates would have been 10%
lower if the new Revision
had been used in thoze years.
A small increase occurred
from 1948 to 1949,
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The comparahility ratlo for a particular cause is simply the factor
by which the old mortalily rate for that cause should be multiplied before
it is compared with the corresponding new rate, The comparability ratio
is cobtained by taking the number of deaths coded to the given cause using
the new Revision, and dividimg it by the pumber of deaths coded to that
cause or a similar cause with the old Revision.

Hypothetical data are used in chart A to show how the comparability
ratio determimes the relationmship betwsen an old series of rates for a
particular cause and the new rate for a similar cause, In all four panels
of this chart, the “old series” of rates and the "pew" rate are plotted
in exactly the same positions (simce thess rates, as such, would not be
affected by the comparability ratic). If the comparability ratic is
1,00, it means that no adjustment of the old rates is necessary before
comparison is made with the new rate, If the comparability ratio is
larger or smailer than 1,00, the old rates are increased or decreased
proportionately, as indicated in the two lower panels of chart Ay before
comparison with the new rate is atlempted.

To obtaim accurate comparability ratics it is necessary to code
Qlarge numbers of death certificatee by both the old and new Revisicns.
The Naticnal Office of Vital Statistics is planning to code all deaths
of the year 1950 Ly both Revisicns. The comparability ratios to be
obtained from that project will ba reliable, but they will not be
available for zt least a yeav,

In the interim, the National Office of Vital Statistics has coded
10% samples of 1949 and 1950 death certificates by both Revisions, and
has cbtained provisional comparability ratios from these samples. é/

So far as main causeg of infart; childhocd and maternal mortality
are concerned, inhe provisicnal comparability ratios may be considered
fairly reliabls., They ars used ir this report to estimate 1939 and 1948
rates in terms o¢f the new Revisiomn, and thus t¢ permit comparison with
the rates fur 1949, Howewsr, it should be noted that the estimated rates
for 1939 and 1248 (a3 well a5 %h2 percentage changes between them and
194% rates) are only estimates; and that some of them will need to be
modified when more accurate comparability ralics become available.

The provisicnal comparabilivy ratics which have been used in
constructing cnarts 1l=3 ares shown in the corresponding tables. When
more accurate ravicos become availabley they zhould be compared with the
provisicnal ratios and allowances zhould be made as necessary in the

i/ See: "The Effect o

¢f the Sixth Revision of the International Lists of
Diseases and Cause

Th
cf Death Uporn Comparability of Mortality Trends",
Vital Statistics = Special Reports; Vel. 36, No. 10, available on
request to the Naticiel Office of Vital Statistics; Washington 25,

D. C. Also: "Vital Statistics of the United States, 1949%, Part I,
pages XIV-XVIII; published by the PFederal Security Agency and available
im large litraries, ’

b
5
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rates estimated for 1939 and 1948, Suppose, for exemple, that the
provisional ratio which has been used for & particuiar causs in this
raport is 91, and later informa®tion shows vhat .93 is & more accurate
ratio., The estimated 1$39 and 1945 rates shown herein for that cause
should be divided by oL amd mulviplied by 93 The revised estimates
of 1939 and 1948 rates zo comained should then be used to recompute the
percentags changes betwsen those vears and 194%

The categcry numbera in trhe rew and sld International Lisits are
shown in ithe Lahles§ for eacth cause opr group of causes shown in the
charts, The old caitegory nurbers will be needed in case the reader
wishes to 1cck up the names of the old causes w*jalvwere used in setting
up the comparability ratiocs. Ths ;A*Q:erce for doing this is given in
footrnote 2. However., since the old namss of ithe rause» are not essential

informaticn and since all cause dati in this rem are given in the new
terms, ihe old names of the causes 2re no’t included }e.r\’-:o
J
Infant Mceriall by
Under the new procedure, certificaites of infant death on which the
physician has stated that, irmaturity {prematvre biria) is at least one
8 i

canse of death are classifisd in the following meimers:

1o If no other significant czuss of v"eath is givan, the
death is coded %o Yimme burity wunqualifiedt, This is one of
the condition=z inciuded in tig cavsa greup "certain diseases
of early infancy®,

2o If the physzc an states that bouh lmmaturity and some
additional condaition were causes ol desth, the coding depends
on whether or not the additionel cause 1s also in the group
Weertain diseases of zariy nfancy.

2o If the sadifzonal cauze 1s in that group, the
certificale is codec to *the additional cause, bLut
count ig kext of the nwrber of cases in which
immatuirity is mepntioned. In effect, this reans
coding cer%ificates of this kind to the combination
immaturity and the additionel causs.

b. If the additional zauvss 1z not in the group
Hcertain diseases of eaxiy infency™, the certificate
is codad to the additionsi cause, and no record is
kept of the fact that immaturiiy is stated as vne of

the causes.

The last rule does nct occasion muclk lose of information regarding
immeturity as a cause of death, because the group Yecertain diseases of
early infancy” inciudes most of the causes with which immaturity is

&

3

]

\

L

Provnded by the Matemal and Chlld Health lerary, Georgetown Umversnty



*e3e Jo Jeed T Jepun syjeep OS6T PUe GN6T Jo erdwes OT uo peseq /T

umM| “N.I &HW' Oom .J.m .HO.H.H —— - ——— ®ecscsccccveccecaanyd Jey10 HH.Q
p 2o o ge2e $85= 9°1 €°T 1°€ 88° *ad 41T 2-TLS ‘€NG | °c°*°°°°*°curoqmeu Jo eBOYUIIETD
qdeoxe SST]TTOO pue ‘sTjTIoUS
‘873 Tueponp ‘sT3TIISED
#Ma- - | ¥ES- 9°2 L2 L°S €6° *ad ¢~LOTCEE €£6-081M *ecuroqueu Jo eruownsud j3deoxe
fetuoumeud pue wzZUSNTIUL
y I ¥2- $s- L8| rAdl| N s6° LST 6-0SL ¢*seccguoTEMIOI TR T} TUaduo)
——— ——— —— FAFA —— ——— ——— ——— o° escccoe h&.ﬁgﬂgﬂ anoy3 TM
——— R - 0°2 - -— —— ——— mo 6ecsscane oh&..ﬂkﬂa.g U3ITM
gse- ¥2- | e~ tAdl| 13| ) - - SL-€9L Loueguy
. ATxee JO sUOTATPUOD XeYL)
- —— —— 6°1T ——— - ——— - 0° ecccce ob.ﬁgpgﬂ TnouT ™
-— ——— - @QH ———e = —-—— - m. eccccsece cbﬁﬁu‘g.ﬂ Y3 TM
$61- ¥o+ ¥ee- St 1944 g°n a6 091 T=09. socescsccccccegarmf{Utr YA
——- - - JOH - - —a— 10°T NH@H 0° esscee ohu..ﬂ JN BUMT ..ﬂﬂOﬂD.g
—— ——— ——— MON ——— —— NN- o..v&. Qm.ﬁ m. losoooooooh&.g&.@g Hm&,g
mw.ﬂl &MI ﬂﬂ.ﬁ. Nom mom m.: - - oven N@N. oo.ocooooocooo..ou.ﬁﬂsow.ﬁsm
pue eTxdydse Tejeulsod
goe- Y 4l d ¥ 9°9 6°9 6°8 29° *3d 45T 9L, | **cccpeTITTENDUN L3 Tamqeumy
$n2- $2- g22= 0°8T | %°81 Leg2 S0°T T9-851 9L-09. seeeeTel0% ¢ fouegut
Arxee Jo seseesTp UTEIIS)
goe- | %e- | gee= | €€ | o%z€ | ogn - - -—- gesTed TTV
_ - (teuts)| (°ase)| (*3s9)] /T omea aoH U . . £
671-6€6T 6816 T| 871-6€6T) gt | ‘gner | scet bkﬂﬁm&g AGH WS ASd 39 (aeq U39 4q)
(peyeuryse) eduey) |syjatq eATT 000°T/serey| TERUOTSTAOId sxequmu Aro3epe)

Provided by the Maternal and Child Health Library, Georgetown University

exe QAT Pue 6€6T J0F sorey

6N6T pue QHET “6€6T °S °n

*oTqelTeA® emooeq soTael L3TTTIqRredwoo ejeanooe exom ueym e3ueyo o4 joefqns
*s9ST] TeUOTjEUISU] o} JO UOTSTAGH YIXTS eyl Jo

aIe pue ‘sejrwTise
SuLIe) UT eIe seoqey

$SASNYVO NIVW U004 SILVE ILITVIHOW INVJNI - °T oTqel.



Deaths under )} year per 1000 live births
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MAIN CAUSES BY 6TH REVISION OF THE
U.S.,1939 AND 1949
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Injuries
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Other conditions
of early infancy
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Malformations
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3.1

All other
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associated. Indeed, it is known that more of the cases involving immaturity
are counted under the new procedure than was true under the old procedure,
when "premature birth" was given priority over some causes and not over
others.

However, the new classification of infant deaths was not designed
to improve the counting of certificates on which immaturity is stated as
a cause of death, In fact, immaturity was considered to be, at most, a
secondary cause of death.

The results of the new procedure are shown in the right-=hand part
of chart 1, which gives the final rates for main causes of infant mortality
in 1949. The block shown there as "immaturity unqualified" means that no
other cause was stated on the certificates of those infant deaths, but does
not necessarily mean that no other cause of death existed. If more had
been known about these deaths, the block for "immaturity unqualified"
would have been smaller and the shaded parts of the other three blocks
in the group "certain diseases of early infancy" would have been largers
Yet the total for “certain diseases of early infancy" would have remained
practically unchanged.

The total rate for "certain diseases of early infancy" is a suitable
rate for use in connection with programs of care for newborns; and indeed,
this rate is at least as useful for that purpose as the old rate for more-
tality from "premature birth" ever was., For purposes of trend data, in
lieu of attempting to continue the rate for premature birth into 1949 or
later years, one need simply look up, for whatever area and pre=1949 year
may be concerned, the mortality rate previously published for category
numbers 158-61 of the old Revision; multiplying that rate by 1.05 (as
done in table 1 for the United States) cives a rate comparable to the
rate for "certain diseases of early infancy" in 1949 or any later year,

It is doubtful whether 2 raie based on the sum of the shaded parts
of chart 1 should be used. This is because the meaning of immaturity, as
reported on death certificates may be changing. The new classification
encourages physicians to define an immature infant as one weighing 5%
pounds (2,500 grams) or less at birth, or as one with a gestation period
of less than 37 weeks. However, the extent to which this definition is
being observed is not known, nor is it known how changes in the observance
of the definition may be affecting the frequency of certificates with
immaturity stated as a cause of death. Adequate statistics on the mor-
tality of prematurely born infants must await the time when the mortality
rates can be computed on the basis of birth weight.

The derivation and use of comparability ratios for causes within
the group "certain diseases of early infancy" are complex problems. For
details the reader should consult the pertinent reports of the Naticnal
Office of Vital Statistics. It is sufficient to note here that although
the rate for "immaturity unqualified” can be estimated for any year be=-
tween 1939 and 1948 (by taking 62% of the rate for "premature birth" in
the given year), it is not feasible to estimate the “with immaturity"

-8 =
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compenents of other rates in the group #certain diseases of early
infancy¥ for years befcre 1949, 5,

In table 1, it may be noted alsc that the 1939 rates for the four
components of Ycertain diseases of early infancy® add to somewhait more
than the total rate shown fer that group., The same is true for the 1948
rates. This happens beczuse the total rate for "certain diseases of
early infancy" has been estimated independently of the component partse.
Since adjustmentsto make the parts equal the total rate would increase
rather than decrease the errars involved in the estimates, nc adjust-
ments have been made, and percent changes have been computed from the
figures as they stand., However, for purposes of chariing the 1939 rates
in the left<hand part of chart 1, the four components of "certain diseases
of early infancy® have been slighily reduced, though the rates stated in
the chart are the same as the rates given in the table,.

Childnood Mortaliily

Of the various perceatage changes shown in the middle portion of
chart 2, the most certain are those for accidents (-20%), infliuenza and
pneumonia (=6L4%), and Luterzulosis (=57%).

The meaning of the percentage increases shoun for malignant
neoplasms and congenitai malformations is uncertain. Although a small
part of these increases might be real, the greater part of the apparent
rises is prcbably due to more freqguent autcpsies and improved diagnoses
of these causes of death.

The large percentage increase shown in the rate for poliomyelitis
arises from the fact that the year 19239 happened to be cne of the "lowh
years for this rate, while in 1949 the rate reached a high point in the
Gecade., :

Although the chart shows separate rates for diseases of the heart
and rheumatic fevery the differential diagnosis of these causes is known
to be difficult in the childhood ags range. Where possible, therefore,

\

2/ wInfant Mortality from L5 Seiected Causes by Age, Bace and Sex:
United States, 1949," Vital Statistics=-Special Reports, Vol. 36,
No. 17, available from the National Office cf Vital Statistic
Washington, D. Co This publication includes estimated infant mor-=-
bality rates for dsvailed causes in each year between 1939 and 1948,
as well as provisional comparability ratios for more detailed causcs
than those shown in the present report. Similar information is
given on pages XVI=-XVIII and XLVII-LII of "Vital Statistics of the
United States, 1949.% Part I, pubiished Yy the Federal Security
Agency. *
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Deaths per 100,000 children of ages 1-14 years

CHART 2.~ CHILDHOOD MORTALITY

MAIN CAUSES BY 6TH REVISION OF THE INTERNATIONAL LISTS
. U.S., 1939 AND 1949

92.6
r

I—-50.0

1939 (est)
165.9— -
N\
AN
\ Decrease in total rate = 44%
Accidents \
34.5 \
0% N 1949
AN
Influenza & Pneumonia \\
24.3
\ Accidents
27.17
- R
Malignant Neoplasms ~. —64% \
) 5.6 ~
100.0— ™~
Congenital Malformations 3.9 ~ ~ Influenza & Pneumonia
L 387 N
Tuberculosis \ 8.7
. . — \+44} Malignant Neoplasms
[ Poliomyelitis 1.3 I~ \ 7.7
Diseases of the heart \§ 57’.\ ™~ .
5.6 Q < N Congenital Malformations
Rheumatic Fever 3.5 +169% 5.6
~— VA
\\—;64\1.\ ~ Tuberculosis 3.5
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it is best to use the total rate for these two causes taken together. As
- shown in table 2, this total rate decreased 58% from 1939 to 1949.

The provisicnal comparability ratios available from the 10% sample
are not accurate enough to complete chart 2 for further causes of child-
hood death, which include a large number of specific diseases. However,
it may be said that the greater part of the decrease of 59% shown in the
chart for "other causes® of childhood mortality is due to reductions in
deaths from the more communicable diseases, These include measles;
meningococal infections, diphtheria, dysentery, whooping cough and scarlet
fever, in that order of importance in childhood deaths of the year 1949,

Maternal Mortality

Unlike the total infant or total childhood mortality rate, the
total rate for maternal causes is not based on or limited to an age
group., For that reason, not only the component parts of the maternal
mortality rate, but also the tctal maternal rate, has been affected by
the new Revision,

The provisional comparability ratio for the total maternal mortality
rate is .91. In effecty this means that of all maternal deaths as coded
by the rules of the old Revisiony physicians now judge that a condition
concerned with pregnancy, delivery or the puerperium was the underlying
cause of death in 91% of the cases, In the other 9%, conditions associated
with pregnancy, childbirth or the puerperium may have been contrlbutlng
factors, but are not judged to be underlying causes of death.

: When percentage changes are computed from data adjusted to the new
Revision (chart 3 and table 3) it is found that the total maternal rate
decreased 75% from 1939 to 1949, and 15% from 1948 to 1949

The data available on trends of the component parts of the maternal
mortality rate are much less certain than the data on trends of infant
or childhood mortality ccmponents., (The total number of maternal deaths
in 1949 was 3,216, as compared with 111,531 infant deaths and 3l,L0L
childhood deaths; it is thus obvious that the provisional comparability
ratios from the 10% sample are relatively unreliable for components of
the maternal rate). However, from the provisicnal ratios so far available
it appears that decreases over the past decade were greatest (80 to 85%)
for maternal deaths from sepsis and abortion, and least (about 65%) for
deaths from hemorrhage and ectopic pregnancy. This is about as much as
can safely be said regarding trends in the components of the maternal
mortality rate., ILittle reliance should be placed in the percentages
shown in table 3 until the provisional comparability ratios can be
checked against the ratios obitained from complete coding of 1950 deaths
by both Revisionse

Provided by the Maternal and Child Health Library, Georgetown University



Maternal deaths per 10,000 live births

36,7

20.0—

10.0 —

CHART 3.- MATERNAL MORTALITY

MAIN CAUSES BY 6 TH REVISION OF THE INTERNATIONAL LISTS
U.S.,1939 AND 1849

1939 (est)

Toxemias
9.9

Hcmn:rh;_.c
4.2

Sepsis

8.2

Abortion
6.9

Ectopic
1.7

Othér complications

5.8

Decrease in total rate = 75%

1949

Toxemias

2.9

Hemorrhage
1.8

Sepsis
1.4

Abortion
1.1

Ectopic 0.6

Other complications
1.5

r—9.0
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Maternal deaths per 10,000 live births
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