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which return regularly for re-examination, and the general success of control
measures by trends in the incidence of different types of neoplasms.

One need feel no hesitation in recommending that health departments
promote the registration of all deaths and the tabulation and analysis of
statistical data derived from death certificates. There are few kinds of
morbidity statistics for which this would be true. The usefulness of health
statistics must be judged by the nature of the programme with which they
are associated, and the customs and practices of the community or nation
where this programme is to be carried out. A system that is highly successful
in one area may be ineffective or impracticable in another. The only
kinds of health statistics which can be recommended for general use are
those which are planned and administered to meet the needs of a specific
programme in a specific area.

NEEDS FOR BIRTH AND DEATH STATISTICS IN THE USA *

Immediate or long-term needs for particular types of birth and death
statistics and the deficiencies in the current series are subject to continuous
re-examination and definition in the USA. The discussion to follow is
principally in terms of the needed improvements in the quality of present
statistics, the extension of use of available data, and the development of
new information to serve better the present health and demographic needs.

The reporting of births and deaths in the various towns and settlements
of the USA goes back to the early colonial days; however, registration
laws for the centralized collection of vital records were not enacted by the
various States until the 19th century.

The federal collection of vital statistics was first made in 1850, when
several questions were added to the decennial population census schedule.
Similar decennial collections were made by census enumerators at each
census up to and including the census of 1900, but these reports were
inaccurate and incomplete. In 1880, a national registration area for deaths
was established because by that time some of the States had developed
efficient systems for the registration of vital events. This original area
consisted of only two States, the District of Columbia, and several large
cities, but by 1900 eight other States had been admitted. For the years
1880, 1890, and 1900, mortality data were received from the States and
cities included in this expanding area, and both birth and death figures for
the entire country were compiled from the reports of the census enumerators.

* Abridged from an unpublished communication by I. M. Moriyama, M.P.H., Ph.D., Chief, Mortality
Analysis Branch, and Sam Shapiro, B.S., Chief, Natality Analysis Branch, National Office of Vital Statistics,
Public Health Service, Washington, D.C., USA.
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The annual collection of mortality statistics for the registration area
began with the calendar year 1900. In 1902, the Bureau of the Census,
which had previously functioned only in the census years, was made a
permanent agency. The Director of the Census was authorized to obtain
annually copies of records filed in the vital statistics offices of the States
and cities with adequate death registration systems." At that time, however,
not all the States had enacted laws requiring the registration of births and
deaths, and in many States the existing laws were poorly enforced.

The death registration area for 1900 consisted of ten States, the District
of Columbia, and a number of cities in the non-registration States. The
coverage was gradually expanded, but it was not until 1933 that all of the
continental United States were included in the registration area.

The development of the birth registration area started at a later date
(1915), but complete national coverage was achieved in the same year as
for the death registration area.

The registration of births, deaths, and foetal deaths in the USA has
remained a State and local function. The vital records are filed permanently
in the State Bureaux of Vital Statistics. These offices also tabulate data
from the records for the use of the State and local health departments,
other branches of the State government, and other consumers. For national
statistics, the State Bureaux of Vital Statistics furnish the federal agency,
the National Office of Vital Statistics, with a copy of each birth, death,
and foetal-death certificate filed. From these copies, annual tabulations of
birth, death, and foetal-death statistics are made for the country as a
whole, and in comparable form for each State.

General scope of vital statistics

The basic mortality statistics over the years relate to information on
causes of death by such population characteristics as age, race, and sex.
Through the decennial revisions of the International Lists of Causes of
Death, data by cause have become more detailed and specific. This core
of mortality statistics has provided basic information for delineating prob-
lems, for the guidance of health programmes, and for the measurement
of sanitary and health progress.

In earlier years, considerably more attention was devoted to data for
the geographical civil subdivisions. However, these tabulations were on a
place-of-occurrence basis, and thus were influenced markedly by the presence
or absence of medical facilities in the area. The importance of the place-of-
residence concept was recognized, but the development of place-of-residence
data did not take place on a national scale until 1935. The 1939 tabulations
carried this system of recording much further, and most of the data being

l The federal vital statistics function was transferred from the Bureau of the Census to the Public Health
Service in July 1946.
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used today for research and programme purposes are based on the place
of residence.

Statistics were compiled for social characteristics such as marital status
and occupation. However, among other technical difficulties, suitable
population data in the required detail could not be conveniently obtained
for the death registration area. This, and other considerations, resulted
for a while in the discontinuance of these tabulations. It was not until
the achievement of nation-wide coverage that there was an opportunity
for producing better data. Mortality data by marital status were again
tabulated for the years 1940 and 1949-51; and tabulations are planned for
statistics by occupation and industry for the calendar year 1950.

The annual cycle of birth statistics was designed to meet the broadest
range of needs possible with the resources available. Over the years, the
statistical series has followed a fairly distinct pattern. The constants have
included counts of births for geographical civil subdivisions of the country,
with race and sex subtotals for significant groupings of the areas. These
data have been used to determine population changes and to measure
progress in the reduction of infant, foetal, and maternal mortality. Other
detailed tabulations of information have been made for fertility analysis.

Although the characteristics that have remained constant over the past
35 to 40 years cover the major portion of the statistical items on the birth
record, changes have occurred in the substance and detail of the tabulated
data. Some of these revisions were made in response to changing demo-
graphic and health conditions, while others stemmed from critical evaluation
of the shortcomings of the data. For instance, as a result of the virtual halt
in immigration in the 1920's, birth tabulations since 1937 have treated the
foreign-born as a single group rather than distinguishing the place of origin.

The collection of data on the occupation of the father was discontinued
after 1929 because of the unavailability of comparable data for the popula-
tion as a whole, and has never been resumed on a national scale.

The additions to the tabulations, although limited in number, have
been far-reaching in importance. Starting with data for 1935, entries on
birth records have been used to prepare tabulations on whether the birth
had occurred in a hospital, and if not, whether a physician, midwife, or
other non-medical person had been in attendance. This has aided in
charting the course of hospital construction over the past 15-20 years.
In this period, a major change has occurred in maternity care, with the
percentage of births taking place in hospitals or institutions rising from
37 in 1935 to 88 in 1950.

More recently a whole new area of investigation has been opened.
The introduction of items on birth-weight and length of pregnancy (in
weeks) in the birth record in virtually all States during 1949 has made it
possible to obtain data on the incidence of immature births and to study
its geographic variation. Furthermore, the influence of such variables as
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plurality, sex, birth order, and age of mother on the weight distribution
of the new-born is capable of examination on a mass scale for the first time.

The national collection of records for stillbirths automatically started
with the formation of the birth registration area. At that time, the birth
certificate form, supplemented by a death record, was used for registering
stillbirths in many of the States. Production of an annual series of still-
birth statistics started in 1922. Throughout the years, many of the tabula-
tions have paralleled those prepared for live-births. Until 1937, data on
cause of stillbirth were a standard feature of the published statistics.
However, the large proportion of records which contained ill-defined terms
or no statement at all about the cause of stillbirth resulted in the discon-
tinuance of national tabulations of cause data and focused attention on
demographic factors.

Improvements needed in vital statistics

Despite the progress made in the development of vital statistics over
the years, there are a number of defects that seriously limit the usefulness
of the data. If these statistics are to continue to serve as tools in public-
health programmes and in demographic studies, there need to be further
improvements in the quality of basic data.

Completeness of registration

Probably no issue affecting the quality of national vital statistics has
received as much attention as the completeness with which these events
are registered. Concern about under-registration persisted after the last
State was included in the registration area, and resulted in nation-wide
tests of birth-registration completeness in 1940 and 1950. Birth-registration
completeness in the USA is now close to 98%, and in almost half the
States it is 99% or better.

The situation with regard to death registration is quite different. The
problem here is to develop a satisfactory method for determining the
completeness of death registration. It has not yet been demonstrated that
the procedure used for measuring birth-registration completeness is directly
applicable to death registration. However, there is evidence that not all
deaths are registered, despite the fact that the law usually requires the
filing of a death certificate in order to secure a burial permit. An examina-
tion of the death-rates for any number of counties will show much lower
crude death-rates than can be accounted for on the basis of known mortality-
levels and age-distribution of the population. In many small areas, incom-
plete registration makes it almost impossible to interpret the death-rates.
Since public-health programmes are carried out in the local areas, improve-
ment in death registration is essential if valid data are to be available for
programme planning and evaluation.
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Residence

Since data by place of residence are generally used as an index of
mortality and fertility in a community, accurate classification is essential.
This is not a simple problem, because the "usual place of residence" is not
as clear-cut or definitely determinable as the place of occurrence of an event.

There is evidence that major inaccuracies exist in some local-area
statistics because of difficulties in differentiating between urban centres and
surrounding areas. For births, as will be mentioned later, the problem
can be determined by measuring the comparability between the information
on the census and birth-certificate returns. For deaths, a special study
needs to be made on the kind of information being reported as the usual
place of residence and on how accurately such events can be classified.

Accuracy of recorded information

It has long been recognized that the accuracy with which data are
recorded on the vital records cannot be taken for granted. It is now pos-
sible to measure the comparability between census and birth-certificate
data on such items as residence, birth order, race, age of parents, and
occupation of father.' Results of this type of study would make for much
sounder use of birth statistics. This information would also be very valuable
for preparing a programme for the improvement of statistics at their source.

The new items on the birth record-birth-weight and period of gesta-
tion-have already been the subject of special promotional measures to
improve their accuracy. The marked success achieved with the former item
illustrates the close tie there often is between the ability to improve data
and the concern about a specific problem-in this case, prematurity.

There are several items on the death certificate for which more complete
and accurate information is needed. Mention has already been made of
the usual-place-of-residence item. The others of special interest are the
statements of age, marital status, and occupation and industry, and the
medical certification of causes of death.

Statistics on causes of death are used more extensively to define health
problems than any other kind of mortality data. For precision in definition,
further improvements in medical certification are needed, and the Public
Health Conference on Records and Statistics 2 has recommended to all
States that an intensive programme for improvement be carried on over
the next two years.

The quality of cause-of-death reporting today varies considerably from
area to area. For the country as a whole, it is estimated that perhaps 20%

The Public Health Conference on Records and Statistics is a national organization of representatives
of the registration and statistical activities from each State, territory, and independent registration area.
It seeks to enlarge the areas of agreement in registration and statistical practices among the independent
systems of these areas and works toward the development and improvement of public-health records and
statistics.
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of the medical returns are not properly made. In a recent survey of State
cause-of-death query programmes, it was found that the State vital statistics
offices were querying, on the average, about 3% of the cause-of-death
statements.

Accuracy of diagnosis

Even under ideal conditions the death certificate can do no more than
register the physician's knowledge and medical opinion regarding causes
of death. In interpreting statistics derived from these reports, it is important
to know about the reliability of medical diagnoses. This is obviously not a
statistical problem but a medical one. Also, it is a problem that will always
exist in one degree or another no matter how much medical progress is
made. However, it does seem feasible to make an evaluation of medical
diagnoses from a sample of death certificates by going through hospital
records and autopsy reports and checking with the certifying physician.

Special problems in foetal-death statistics

In foetal-death statistics the principal issues are lack of comparability
among the States in reporting requirements, under-registration of the
events covered by the regulations, and shortcomings in information on
causes of foetal death. Periodically, over the past 15 to 20 years, considera-
tion has been given to methods for improving the situation. However,
the most concerted efforts have occurred only in recent years. This is no
accident. Today, more than two-thirds of the infant deaths in the USA
take place during the first few weeks after birth. The many similarities
between conditions influencing these deaths and foetal loss in general have
brought foetal-death statistics into a most prominent position.

Some of the actions being taken are of a long-range character. The
National Office of Vital Statistics has recommended to the States that the
WHO definition of foetal death as " ... death prior to the complete expulsion
or extraction from its mother of a product of conception, irrespective of
the duration of pregnancy... ",3 be adopted, and that each State modify its
regulations to call for the reporting of all foetal deaths according to its
own stage of readiness. For some States this may mean that the change
is a matter for the distant future.

It is recognized that for a number of years there will be even greater
disparity in reporting requirements than in the recent past. A partial
solution to the problem will be sought in the tabulation of data into the
four gestation age-groupings outlined by the World Health Organization.
National statistics will continue to emphasize data for foetal deaths of

3 World Health Organization, Expert Committee on Health Statistics (1950) Wld Hlth Org. techn. Rep.
Ser. 25, 12.
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20 weeks' gestation or more. But statistics for early foetal deaths will be
shown for the growing group of areas that require reports on these events.
A number of the other problems in foetal-death statistics are being

studied by the Subcommittee on Causes of Foetal Death of the National
Committee on Vital and Health Statistics. Results thus far have included
recommendations to model the medical certification section on the foetal-
death certificate after the international medical certificate of death, and to
change the form for reports on conditions of pregnancy and labour and
operative procedures. These recommendations are now being considered
by the national and State vital statistics offices in connexion with a general
revision of the current reporting form.

Development needed in mortality statistics

There are still some opportunities for extension of mortality data from
information available on the death certificate but not regularly processed
into statistical tables. The most useful data not tabulated regularly are those
related to multiple causes of death, mortality statistics by social classes,
mortality experience of industrial groups, and statistics from the matching
of birth and death records.
A slightly different approach is provided by multiple-cause tabulations

since a count of diseases or conditions is made without regard to individuals,
whereas single-cause tabulations represent counts of individuals who died as
a result of a particular cause that started the train of morbid events leading
to death. Roughly speaking, multiple-cause tabulations show diseases and
conditions present at the time of death or associated with the death; primary
mortality tabulations indicate deaths from a particular disease or condition.
The compilation of multiple-cause statistics is not a simple task. There are a
number of mechanical problems and analytical approaches to be worked
out. However, the possibilities afforded in answering a variery of questions
concerning diseases are great.

The biggest gap today in mortality statistics is the lack of social and
economic data related to mortality; 1950 is the first year for which a nation-
wide study on this subject is being made. A number of State health depart-
ments are also conducting studies of occupational and industrial mortality
for deaths occurring in 1950. It is hoped that revival of interest in this area
will bring useful information into the planning of health programmes.

Related to the occupational returns on the death certificate is an item
on industry or business. The classification of the industry in which the
decedent was employed provides data on mortality in various industrial
groups. Although the hazards of certain industries will be reflected in these
statistics, they, like occupational-mortality data, do not give a direct measure
of the mortality risk in various industries. However, they do provide
an important index of mortality in a population group. This information
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should be extremely valuable in the case-finding activities of health depart-
ments.

New information. The vital records are primarily legal documents.
As such, it is important that they are not overburdened with statistical
items. Although it would be convenient to obtain more statistics through
them, it is difficult to justify their use for this purpose. A slightly less
convenient, but more desirable, approach to securing new information-
for instance, on specific diseases-is to use the birth or death certificate as
the starting point and follow back for additional information to the physician
or the informant named on the certificate.

Development needed in natality statistics

A question of the greatest importance to the processing of birth statistics
is whether every statistical series need be based on the total file of records.
With the vast increase in the number of births in recent years, relatively
large frequencies can be obtained for some of the variables even by samples,
although local geographical area statistics still require total counts. The
merging of two sets of needs-those that can be met by a sample and those
that can be satisfied only through the inclusion of all events-is a difficult
but urgent problem.

New information. Factors that have retarded the use of data on the
occupation of the father recorded on the birth record need re-examination.
If the inter-comparison study previously mentioned were to establish that
census and vital record data are not comparable, new measures of socio-
economic status would have to be sought. Lack of data on this subject
has greatly handicapped the analysis of the upsurge in the birth-rate
experienced in the USA in the past decade.

While many of the questions that arise in studying demographic changes,
and in planning maternal and child care programmes, can be answered
through the full utilization of data appearing on the birth record, slight
extensions of the inquiries into more intensive channels frequently cannot
be dealt with successfully. In fertility analysis, the absence of information
on interval between births and on duration of marriage has handicapped the
ability to assess changes in timing of child-bearing and in size of family.
In the current stage of demographic development, the ability to make such
determinations relatively quickly is of considerable significance for planning
community facilities, housing, social security programmes, etc.

Correlation of data on the birth record with those on other records is a
prerequisite for many new advances. For instance, much information may
be gained by relating the data on matched birth and death records in
studying prematurity. The influence of birth-weight, gestation age, and other
medical items on the survival of the infant can also be studied in this way.
Many States have now adopted this approach, and a national study is under
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way based on neonatal mortality among infants born in the first three
months of 1950.

As experience and knowledge increases, additional questions are raised
which cannot be answered even by merging the two records. These concern
prenatal care, duration of stay in different types of hospital, etc. The solu-
tion will depend on the development of special-purpose and longitudinal
studies.

Development needed in foetal-death statistics

To a great extent, developments in foetal-death statistics will parallel
extensions in statistics on factors affecting mortality among the new-born.
The close relationship between these two vital events will lead to similar
tabulations of information on birth-weight, period of gestation, conditions
of pregnancy and labour, and many demographic items. Also, follow-back
and longitudinal studies on pregnancy loss need to cover both subjects
simultaneously. This type ofjoint consideration has already led to increased
use of perinatal mortality rates, which combine the foetal-loss experience
after 27 completed weeks of gestation and early neonatal mortality. Other
indices are needed to measure risk of pregnancy loss at various stages of
foetal development.

Another change that appears to be in the offing is the resumption of
national tabulations of causes of foetal death. It is expected that a new
form for reporting cause data will lead to significant improvements in
statistics, particularly since its introduction will be linked to a drive to
broaden the appreciation of the need for the information.

Until there is a marked improvement in the reporting of early and late
foetal deaths, other means will have to be found for measuring total foetal
loss. Small sample studies and community investigations can greatly aid
in this respect even if they do not provide the same detail as national
statistics.

IMPROVING THE QUALITY OF MEDICAL CERTIFICATION
OF CAUSES OF DEATH IN THE USA*

Until the adoption of the Sixth Revision of the International Statistical
Classification of Diseases, Injuries, and Causes of Death, no more than
routine attention was given to improving the quality of medical certification
of causes of death. Because the Manual ofJoint Causes oJDeath, in use in the

* Abridged from an unpublished communication by I. M. Moriyama, M.P.H., Ph.D., Chief, Mortality
Analysis Branch, National Office of Vital Statistics, Public Health Service, Department of Health, Education
and Welfare, Washington, D.C., USA.


