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VITAL STATISTICS RATES IN THE
UNITED STATES, 1900-1940

Chapter 1 .
INTRODUCTION

The year 1940 completes a period of 41 years for which the Bureau
of the Census has compiled and published annual vital statistics re-
ports. Starting with mortality dats for only 10 States and a number
of cities in 1900, the annual publications prepared by the Division of
Vital Statistics have expanded both in detail of tabulation and in
geographic coverage. The collection of birth statistics was initiated
in 1915, and since 1933 data for both births and deaths have been
available for the United States as a whole. The 1940 population
census is particularly significant to vital statisticians, since, for the
first time in the history of the United States, national vital statistics
data and the corresponding population figures necessary for adequate
analysis are both available.

The period from 1900 to 1940, therefore, represents the time during
which the foundation for the existing Nation-wide vital statistics
system was being laid. These years are marked not only by vast
improvements in State and local registration organizations, but also
by a growing recognition of the value of quantitative data on mortality
and natality in the.formulation and administration of public health
and other public welfare programs.

The fuller recognition of the importance of the work of national,
State, and local public and private health agencies has been accom-
panied by a general decrease in the crude death rate, a sharp reduction
in the specific death rates for communicable diseéases, and a great
saving of infant lives. But the solution of some of these urgent health
problems has also served to throw the remaining problems into stronger
relief. Mortality trends now indicate that the efforts of the physician,
the research worker, and the public health officer must be directed at
the ‘whole broad problem of morbidity and mortality at all ages,
whether the cause be communicable or noncommunicable, acute or
chronic. Public health activities are no longer restricted to problems
of sanitation and the control of infectious diseases. A rigid distinction
between preventive and curative medicine no longer exists. These
changing concepts, together with recent developments in related social

1



2 VITAL STATISTICS RATES

~ security and other welfare programs, focus a new interest on the past
history and on the expected future trends of the death rate.

Time trends of the national birth rate also demand study and serious
consideration. Following a general Jownward trend ever since the
first national birth-registration area was established in 1915, the
crude birth rate has recently shown a tendency to become stable or
everr to rise. However, if this interruption of the decreasing fertility
is.only temporary, the Nation will be faced in the not too distant future
with the serious problem of formulating a national population policy
to meet the resulting economic and social problems. The complicated
interdependence of the birth rate and the tempo of the Nation’s
economic and social life is now beginning to receive the study that its
importance warrants, but analysis of this problem has hardly started.
Birth statistics have long been recognized as essential for infant and
maternal medical programs and for the protection of the health of
children. In the future, they will have increasing value in connection
with economic and social questions relating to the growth, distribution,
and decline of certain classes or of the entire American population.

The project of compiling and publishing this volume of vital
statistics rates for the years 1900 to 1940 was planned because it
seemed appropriate to bring together and summarize pasft time trends
and the present status of important mortality and natality rates.
The compilation of such extensive background material is justified
not only because of the historical picture of vital statistics which is
presented but also because the unfolding pattern of the past reveals the
coming problems of the future. As interest in medical and demo-
graphic problems increases, numerous research investigations may be
undertaken In new and wvaried fields of vital statistics. In fufure
studies, however, the years 1900 to 1940 will form the base line in
relation to which problems and trends may be examined. Once com-
piled and presented in a uniform, comparable manner, the vital
statistics rates for the years 1900 to 1940 should become an eszential
aid and guide for health administrators and social analysts for many
decades.

The original plans for this rate volume included sections of basic
tables of crude and specific rates, a graphical presentation of principal’
trends, analytical tables of various mortality and natality indices, a
theoretical discussion of the computation and interpretation of rates
and indices, and a presentation of the theory of sampling errors of
vital statistics rates. Detailed analyses of mortality and natality
trends, cause of death, age at death, age of parents at birth of children,
and of geographic, seasonal, and racial variations in mortality and
‘natality, were also planned. The entrance of the United States into
the present war and the diversion of the professional and clerical staff
of the Division of Vital Statistics to more urgent problems have cur-
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tailed this broad plan. At the time of our éntrance into the war,
however, the basic tables of crude and specific rates had been designed
and the work of their compilation almost completed: Also, the discus-
gion on important factors in the interpretation of vital statistics
tabulations, rates, and indices had been written. The computation
of adjusted rates-or indices, the graphing of mortality and natality
trends, and the analysis of the compiled data, had only been started;
therefore ) they were abandoned, or reserved for some future time.

In the opinion of the authors, the omission of adjusted rates. or
indices and of the analytical text is serious and regrettable. Although
such indices and analyses are interesting and convenient in that they
point out to the reader easily interpretable facts, they are not the
most essential parts of a volume'of vital statistics rates. The most
essential parts of such a.volume are specific rates for cause of death,
age, sex, race, and area, because these are the foundations on which all
correct analyses must be based. Crude rates show the broad changing
picture of mortality and natahty, specific rates must be used for
the accurate study of detail.

The present volume contains a discussion of the basic qualifying
factors of vital statistics, comments on the definition and interpreta-
tion of crude and specific rates, critique and survey of the literature
dealing with various mortality indices, detailed time-trend tables of
mortality and natality, birth and death data for States and smaller
geographic areas for 1940 based on data tabulated by place of resi- -
dence, and population estimates on which all crude-and specific rates
are based. With these “raw materials’’-the biostatistician can pro- °
ceed with his own analyses and studies.

A volume of this type could hardly be planned and prepared without
the help of many persons. There is scarcely a member of the profes-
sional or clerical staff of the Division of Vital Statistics who has not
made some contribution to it. Even employees of many years ago
have done their part in the preparation of numerous unpublished
tabulations. which have now been utilized in the tables given here.

Although under the immediate direction of the authors, the prepara-
tion and publication of this volume of rates must be credited largely
to Dr. Halbert L. Dunn, Chief Statistician of the Division of Vital
Statistics, whose inspirational leadership creates a firm loyalty to
the endless task of developing and improving useful demographic
data. Recognition should bg made of the most competent work of
Miss Myrtle E. Maddox, who was responsible for the compilation of
extensive tables of basic data and who superwsed the computation of
the rates. The design of the tables in regard to format, and the
headings, stubs, titles, and notes, are the result of the organizing
ability ahd the precise work of Miss Verna Brewer and Miss Nora P.
" Powell. Miss Maude Sharp was responsible for the general editorial
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accuracy and uniformity of the tables and text. Population esti-
mates on which the rates are based were compiled by Dr. Henry S.
Shryock, Jr., under the general direction of Dr. Leon E. Truesdell,
Chief Statistician of the Population Division. Special attention should
be directed to the work of Mr. Theodore D. Woolsey, who prepared
the critique of adjusted death rates and of other indices of mortality
which is given as chapter IV. Responsibility for any defects or
omissions in the general presentation of vital statistics rates rests
upon the shoulders of the authors; but if this volume proves valuable
to medical statisticians and demographers, full credit must be given
to an efficient and loyal staff.




Chapter 11

CLASSIFICATION AND TABULATION OF VITAL
STATISTICS DATA

The Problem of Classification

The analytical treatment of birth- and death-registration records,
collected originally and primarily for their value as legal documents
for individuals, gives rise to problems of classification. Classification
is necessary because of the impossibility of comprehending a -large
mass of unorganized data. This obvious fact can be illustrated by a
simple example. Consider the following list of figures that represent
the ages at which a certain group of persons died.

TaBLE A.—UncrassiFiED List OF AGES FOR A RaNpoMm GrouP oF DEaras: 1940

From sich a list it is not casy to obtain a clear picture of the main
facts regardmg the ages at death of these persons. Obviously, the
first step in the study of such information is to group the deaths of
persons of the same or of approximately the same-age. This pro-
cedure reduces the data to the simple table that follows.

Tasre B.—On®w HunprRED AND Firry DeaTHs TARKEN AT RANDOM
AND CrassiFIED IN Broap Ace Groups: 1940

| Number of
AGE GROUP deaths
.

0-19 years —— - 10
20-39 years - 8
40-59 years 25
60-79 years. 64
80-99 years 41

UnNKNOWIL. o e e e e cmmcecm e wmsmecmmmemmmmmm——fomamcs—mamscm——ewme————=

When the data are grouped into such a classification, it is possible,
at a glance, to know at what ages or about what ages most of the
persons died, to learn whether there were more young persons than

5
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old persons, anid to understand readily other characteristics of the
age distribution for this group. °

The problem of classifying such data is relatively simple. Minor
changes, such as grouping the deaths in finer age intervals or arrang-
ing the groupings so that the divisions between them occur at other
ages, may be desirable for some purposes. In general, the classifica~
tion of quantitative data, such as age, Welght or blood pressure, is
not difficult. More comphcated problems arise when the phenomenon
being studied is difficult to measure, ¥ when the information is dependent
Iargely upon the knowledge or opinion of the observer, or when there
is'mo general agreement as to the particular aspect of the event that
is to be classified. The classification by one physician of patients
into groups according to the stage of development of the disease
may differ from the classification made by another. A physician
may classify deaths resulting from accidents according to the physio-
logical cause of death; a specialist in education for the prevention
of accidents may classify them according to type of accident; whereas
a safety engineer may be more interested-in a classification revealing
the physical reasons for the ocecurrence of the accident.

Since the primary function of a classification system is to reduce
a large body of data to more comprehensible proportions, it is essen-
tial that the system be simple and practical. A classification con-
taining thousands of separate groups would not be of much more
value than the original unorganized’ material. On the other hand,
it must be recognized that the grouping of date results in the loss of
a certain amount of detail, and this loss increases as the number of
groups decreases. Because of the loss of information by grouping, it
is not always sufficient to rely upon conclusions based only on classi-
fied data. It is frequently necessary to know the characteristics of
the data that are hidden by grouping.

Each field of subject matter has its own distinet problems of
classification. The design for grouping data depends primarily upon
the purpose for which the data are to be used. TIn order to use the
same data for several studies, it may be necessary to combine the
data in different ways. In the field of vital statistics, there are a
number of principles that should be followed in evaluating the ade-
quacy and usefulness of any classified and tabulated arrangement
of data.

Correctness of classification scheme.—To be useful, every classi-
fication system must be correctly designed so that it reduces suffi-
ciently the bulk of the data. It must serve the purpose of presenting
information in a comprehensible and compact form. The classes
must. be unambiguous and mutually exclusive. These classes must
be selected in such a way that the data within a class are relatively
homogeneous, but at the same time they must be broad enough so
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that the frequencies within a class are sufficiently largé for analysis
and interpretation.

In addition, the cla,ssxﬁca,tlon must be adequate for the specific
purposes for which it is-to be used. A classification of deaths by
detailed occupational groups may be ideal for the study of certain
industrial hazards, but may be inadequate for a study of mortality by
broad socio-economic classes. Deaths classified into broad age groups
would not reveal fluctuations in reported ages at single-year intervals.-

Classification on the basis of a single variable.—It is difficult

- and confusing to use a single classification scheme to present informa-

tion on several variables. A classification should relate only to one
dimension or characteristic. This principle of classification is logi-
cally correct, but it is frequently violated in practice. For example,
deaths from accidents have been frequently grouped into the following
so-called “‘place of accident” classes: )
Deaths due to accidents in the home. ‘
Deaths due to accidents in public places.

Deaths due to occupational accidents. ~

This grouping has resultéd from an attempt to combine into a single
scale two separate characteristics, namely, the place of accident and
the relationship between the accident and the occupation. The fact
that some occupational accidents happen in public places and even in
the home introduces ambiguity. and confusion into the interpretation
of a tabulation of deaths classified in this way.

A similar shift in the basis of classification can be found in the

International List of Causes of Death. The first groupings of this . )

list are on the basis of types of disease or cause of disease, such as:
Class I, Infectious and parasitic diseases; class IT, Cancer and other
tumors; and class I1I, Rheumatism, dlsea,ses of nutrition and of the
endocrme glands, other general dlseases and avitaminoses. Some
groups in the International List are classiﬁed primarily by anatomical
site or organic system affected! Class VI, Diseases- of the nervous
gystem and sense organs; class VII, Diseases of the circulatory system;
class VIII, Diseases of the respiratory system; et cetera. Other
groups are based primarily on another characteristic, age: Class XV,
Diseases peculiar to the first year of life; and class XVI, Senility.
Such a mixed classification may be justified for certain reasons.
The most important feature of certain diseases may be the site affected. -
For other diseases, the site is irrelevant or indeterminable and the
causative factor is essential; and for other, rather poorly defined ill-
nesses, the characteristic age may be of most value. Frequently, to
avoid a mixed classification, a double classification may be necessary.
In detailed studies of occupational mortality, it may be essential to
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classify first the occupations as such, and then the type of industry.
The risk of injury or health impairment to a “welder”” or a “bufler,”
for example, may vary greatly from one industry to another.

Accuracy of original data—No statistical procedure can be
devised that will satisfactorily invent facts. The final result is always
limited by the original material. For this reason, classification can-
not bé considered a method for improving poor information. How-
ever, the adequacy and accuracy of the original data may play an
important part in determining the classification plan. Exact informa-
tion may be tabulated in detailed classes, but if the original informa-
tion is crude and inaccurate, the classification groups must be -
correspondingly coarse and approximate.

Proportion and treatment of unknowns.—A cerfain item that
is usually given with precision may be completely unknown in some
instances. A large proportion of unknown cases may destroy the
value of an otherwise satisfactory table. Many times the ““unknowns”
are so infrequent that they may be disregarded. If they cannot be
disregarded, it is sometimes possible to make a reasonable assumption
about their distribution and in this way combine them with the
regularly classified material.

Comparability with population classifications.—Most of the
vital statistics tables are used in conjunction with corresponding
population tables. Their principal value depends upon rates that
are computed by relating the deaths or births of one class to the
population of a similarly defined class. For the computation of these
rates, vital statistics and population statistics must be tabulated by
- similar classification systems, the groups of which are determined by
identical definitions. An apparent similarity between population
and .vital statistics classifications may be only a superficial similarity.
Age distributions in the two sets of material may seem to be identi-
cally classified, but the differences between the enumeration method
of obtaining the age of the population and the registration method of
obtaining the age of decedents may result in“significant discrepancies.
Also, occupation as presented in population tables may be the present
occupation, while the occupation given on the death certificates may
be the usual occupation. In such cases, identical methods of classi-
fication and tabulation may conceal important differences in the
data classified.

Multiple, classification.—The successive cross-classification of &
number of variables results in what is termed a “master table.” This
type of table is of maximum value because the data presented can be
studied with reference to any one of the characteristics tabulated,
and the complete cross-tabulation of that characteristic by each of
the other characteristics is available. "The data also can be combined
into any desired consolidations.

L
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Master tables rapidly expand to almost prohibitive size if more
than two or three variables appear in the cross-tabulations. A rela-
tively simple and basic master table of deaths classified by cause of
death (200 groups), age (27 groups), sex (2 groups), race (3 groups),
and geographic area (48 States) would have more than one and a
half million cells: Such a table, which might be considered essential
for a thorough analysis of the geographic distribution of mortality,
would be too large for publication. Therefore, the primary purpose
of classification, the reduction of data, would be defeated.

The vital statistics analyst, therefore, finds himself in a dilemma.
If he wishes to make a complete analysis, his problem must be limited
by the number of items for which a gross-classification of the data can
be made and effectively used. If he wishes to describe general mor-
tality or natality phenomena, his analysis must be limiied by the bulk
of the tabulations involved to a discussion of major trends and differ-
ences without detailed explanations of the reasons for the facts that
are found. - ‘

In view of these facts, the data presented and the classifications and
cross-classifications used in this volume of vital statistics rates will.
frequently be inadequate. For many studies, greater detail on cause
of death will be necessary. For the complete analysis of mortality
by race, the grouping of “White’’ and * All other races” or of ““ White,”’
“Negro,” and “Other races” is not enough. Similarly, every table
is probably inadequate for some specialized purpose. The selection
of the classifications used has been made for the general purpose of
presenting & descriptive summary and analysis of 41 years of vital
statistics experience. The degree of success of this objective can be
measured only by the extent to which the tables find general use and
acceptance.

Classification of Age, Race, and Sex.

Mortality statistics are generally tabulated by such basic factors
as geographic area, cause of death, age, race, sex, nativity, and month
of death. Special studies of mortality frequently deal with other
factors, such as occupation of decedent, duration of disease, extent of
hospitalization; type of attendant at death, and date and time of
death. Fundamental variables in birth statistics are geographic area,
race, sex of child, age of parents, nativity of parents, number of -
children previously born, and month of birth, while special studies
extend to hospitalization or attendant at birth, occupation of father,
legitimacy, period of gestation, frequency of plural births, and other
characteristics. The tabulation of data according to each of these
presents different, and frequently difficult, problems in classification.

Age—The classification of deaths by age at death and of births
by age of parents is essential to most vital statistics studies. Age
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classification is much simpler than the classification by geographic
area or by cause of death. Age is a definite, single-dimensional
characteristic. If the original statement of age is accurate, there
remains only the determination of the size of the classification groups
that are best for the purpose in mind.

In actual practice, there are many inaccuracies in the statement
of age on the death certificates. An examination of an age distribu~
tion of deaths by single years of age will usually show wide variation
in the number of deaths in adjacent age groups. Part of this variation
may indicate real differences in mortality, and part may be attributed
to random variation. However, a large part must also result from
errors in the statement of age. These errors result in a characteristic
excess of deaths at reported ages ending in the digit 0 or 5, with a
corresponding deficiency in deaths at other ages. Table C, which
permits some comparisons of interest on this question, shows the pro-
portion of total deaths of decedents between the ages of 7 and 96 years
in which the final digit of the stated ageis 0, 1, 2, 3,4, 5,6, 7, 8, or 9.
Since the mortality curve both rises and falls throughout this range,
it may be assumed that if the ages had been reported accurately, the
distribution of final digits would have been approximately rectangular
or, at least, would not show extreme irregularities.

TaBLE C.—PERCENT DISTRIBUTION OF DEATHS ACCORDING To FInar Dierr oF

REPORTED AGE FOR DECEDENTS BETWEEN 7 AND 96 YEARS: DEATH-REGISTRA=
TION STATES, 1900 AnD 1935

PERCENT OF ALL DEATHS

FINAL DIGIT OF REPORTED AGE AT DEATH 1935 1800
All races Nonwhite All races Nonwhite
Total 100. 00 100.00 100.00 100. 60
0 TIL10 15.03 11.81 15.02
1 8.84 7.65 8.58 7.46
2. 9,97 9.82 10.04 .58
3 9.65 8.52 9. 54 9,13
4 10.03 9.15 9.7 8
5 11.14 13. 64 10.77 13.10
6. 9.53 &.64 9,43 8.43
7. 9.75 8.68 9.90 8.87
8 10.16 9.91 10. 62 9.80
9 9. 9.06 9.65 .16

Because the statement of age is often inaccurate as to the exact
year, vital statistics data are usually tabulated in 5- or 10-year groups.
This grouping tends to minimize the effect of errors in age because the
errors within a group are to some extent counterbalancing. If it is
necessary to obtain data by single years of age, some method of gradu-
ation or subtabulation must be used. Age classified in 5-year groups
(with a single-year grouping under 5 years) is usually adequate except
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for special investigations; even broader age groups are satlsfactory
for most purposes.

The age of a person at death and the age of mother at bfrth of a
child are almost always reported. This information was lacking in
only 0.12 percent of the death certificates and 0.18 percent of the
birth certificates that were tabulated by the Bureau of the Census for
the United States in 1940. Only in one State did the percentage of
unknown ages at death exceed 1.00, and in all other States the figure

was less than 0.40. Table D shows the frequency distribution of
States by percent of deaths at unknown ages for 1940. .

TasLe D.—FreQUENcY DisTrRiBuTioN OF STATEs BY PERCENT OF -
Dearas AT UNENOWN AGes: UNiTED StATES, 1940 :

Number of
PERCENT OF DEATHS AT UNKNOWN AGES States

0.00-0.09. 21
0.10-0.19. - 11
0.20-0.29 3
0.30-0.39 8
0.,40-0.49 —
0.50-0.59. —_
0.60-0,69. . — .
0.70-0.79. —
0.80-0.89 — —_
0.90-0.99. —_
1.00-1.09 —
1.10-1.19 1

The proportion of unknown ages at death has decreased steadily
in the 41-year period during which vital statistics for the United
States have been compiled. At no time, however,. has- the propor-
tion been large enough to affect seriously the interpretation of mor-
tality statistics at different ages. Table E shows the percent of
deaths at unknown ages for every fifth year from 1900 to 1940 for
the original death-registration States of 1900 and for the expanding
group of death-registration States.! Compared with incompleteness
of registration and other deficiencies in the original data, “unknown
ages at death” is a negligible defect in mortality statistics.

TABLE E.—PERCENT oF DEaTEs AT UngNowN Acges: DeaTn-
REGISTRATION STaTEs oF 1900 Anp ExpanNpING DEATH-REGIS-
TRATION STATES, 1900-1940, EveEry FirrH YEAR

PERCENT OF DEATHS AT
' UNKNOWN AGES
YEAR . i
Registration | Expanding
States of registration
States
s
1040 0.07 0.12
1935... _ 0.04 0.09
1930. .. - 0.05 0.14
1925 0.06 0.14
1920. 0.06 0.14
1015 . 0.08 0.13
1910 0.08 40,10
1905_ 0.20 |. 0.20
1900_- 0.357 0.35
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Race.—The classification of mortality and natality data by race is
difficult, and the results tend to be ambiguous and incomplete. No
practicable and acceptable ethnological classification has been devel-
oped for vital statistics, and it would be difficult to obtain the neces-
sary information required for such a classification of mortality statis-
tics. 'The classification of deaths into white, Negro, Indian, Chinese,
Japanese, and “Minor races” is used in the vital statistics reports for
the United States. More frequently the shorter classifications of
“White,” “Negro,” and “Other races” or of simply “White” and
“All other” are used. None of these classifications are adequate in
providing for mixed types or in breaking the large group of “White”
into more homogeneous groups. Owing to the lack of a precise def-
inition of race and of exact information regarding race on the birth
and death certificates, any further attempt to subdivide by race re-
sults in a confusion with the concepts of nationality, country of
origin of parents, or other characteristics.

Since vital statistics for the United States are tabulated into very
coarse racial groups only, few deaths are reported that cannot be
classified. For tHose that are registered without a racial designation,
it has been the practice to make an inference regarding the probable
race from the stated place of birth, name, et cetera. No “unknown
race” figures are given for this country. When considered in rela-
tion to the vagueness of the racial groupings, the question of
‘“unknowns” is unimportant.

It is easy to overemphasize the value of a racial break-down for
mortality and natality statistics. The mortality rate is dbviously
and necessarily a function of age. Very little evidence, however,
exists to show that observed differences in mortality for various racial
groups are due to inherent racial differences. Race is not independ-
ent of other factors, and- the economic, social, and medical circum-
stances of one racial grotip may be quite dlﬁ'e ent from those of
arfother. When deaths are classified by race, there is created also,

“for example, a hidden classification of economic status to the extent

that economic status is correlated with race. An observed difference
in mortality between races may in actuality be no more than a dif-
ference of mortality for different economic classes. This observation
applies to the interpretation of data classified by any other char-
acteristic, but it is particularly important in the case of racial
classification.

Sex.—The classification of births and deaths by sex presents few
problems. The categories are limited and predetermined. For the
very few cases for which sex is not stated, it can ususally be deter-
mined from the name or other information given on the certificutes.
Classification by sex is essential in the tabulation of both births and
deaths. There are c¢onsistent and important differences in the mor-
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tality rates for males and females. The sex-ratio'of births has long
been a subject of great interest and study.

Geographic Classification

The most important single classification for mortality and natality
data is the classification by geographic units? One of the primary
purposes of the collection of vital statistics is to obtain data that
make possible a comparison of death and. birth rates between coun-
tries, States, cities, and other geographic units. Such comparisons
are the first indicators of unusual mortality or natality conditions in
any area, and therefore stimulate and initiate subsequent series of
tabulations, classifications, or investigations designed to explain or
change these conditions. Public health agencies are organized to
deal with health problems by areas. The first question for them is
how many people are dying and where are they dying. Important
as it is, the question of why they are dying comes second. * ‘

Fortunately, some of the problems of the geographic classification
of births and deaths have been greatly simplified by the registration
procedures established in the United States. This registration is
accomplished by a vast organization of Federal, State, county, and
local officials. Each State is divided into units, and each city, in-
corporated town, or other primary political unit (township, parish,
or county) is a primary registration district. ~ A local registrar is
appointed for each district. Uniform State laws require that each
birth, stillbirth, or death occurring in any such primary registration
district shall be registéred in that same district. [For ad