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MULTIPLE CAUSE OF DEATH MORTALITY PATTERNS AMONG CALIFORNIANS
by
Mary Castle White

Abstract

The purpose of this study was to (1) describe mortality pzitterns among the elderly using
single versus multiple cause of death data and (2) examine ways that multiple cause of

death data can best be processed, analyzed and presented.

Deaths among white Californians aged 65 and older for the years 1970, 1975 and 1980
were analyzed. Overall, mortality rates decreased over time, at all ages and for both
sexes but more so for females, although the numbe; of causes ;>f death increased with age.
Underlying cause mortality rates were compared to rates based on any mention of a cause
on the death certificate; diabetes and atheroscierosis were more frequent causes of desdth
than would be indicated by single cause statistics, and heart diseases other than ischemic
heart disease increased in mentions on the death certificates while ischemic heart disease

underlying mortality rates decreased.

Pairs of causes of death showed increased likelihood of occurrence of a number of combi-
nations of chronic diseases. In all pair combinations studied, the addition of another seri-
ous chronic disease lowered the mean age of death, with the exception of atherosclerosis,
which in combination with another primary cause of death resulted in an older mean age
of death. This result combined with higher number of causes per death but lower mortal-
ity rates among females raised interesting questions about interpreting more causes on

death certificates as an indication of a sicker person at time of death.

This study confirmed morbidity and mortality work of others that mortality of older

adults is decreasing but that the number of causes of death per person is increasing. Sin-
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gle cause of death statistics may be arbitrary, either as physician terminology preferences
dictate or as dete}'mined by coding rules set by the National Center for Health Statistics,
and may no longer be accurate in populations where multiple concurrent disease processes
are common. The methods used by others were contrasted with those used in this study,
keeping in mind the limitations of mortality statistic:, and recommendations were made

for changes in the database to facilitate its use in epidemiologic research.
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INTRODUCTION

Background

Recent changes in life expectancy in the United States, coupled with the aging of the
population in general, are two of the reasons for increased attentici focused on the health
of the elderly. During the period between 1969-71 and 1979-81 the life expectancy at
birth increased 3.2> years, from 70.7 to 73.9. In the prior ten-year period the increase in
longevity was only 0.8 years (1). Although much of the increase in life expectancy in the
past v./as due to improvements in infant survival, mortality rates have been decreasing for
all age groups 65 and older and life expectancy at age 65 has increased for both males and

females since 1940 (2).

The age structure of the U.S. population has changed as well, with an increasing propor-
tion of persons in the older age groups (2,3). Since 1960 the elderly, defined in this x:eport
as those age 65 and older, have grown in numSers from 16.7 million to 25.9 million in
1980, and have grown proportionately more as a group than those below age 65 (3). In
1920 less than 5 percent of the population was older than 65; in 1970 it was nearly 10

percent; and in the year 2000 the proportion of elderly is projected at nearly 20 percent

(4).



Mortality Statistics

Mortality statistics have been used for many years to show patterns in causes of death, to
help elucidate hypotheses about disease etiology, and as a surrogate measure for the
health status of a population. The process of recording deaths in the United States is one
of the oldest and most extensive public health surveillance systems (5). Mortality can be
measured in a number of ways, but commonly mortality rates are generated, either for an
entire group or for a specific age, race, sex or by another characteristic. A mortality rate
is the number of deaths in a given time period divided by the number of person-years
lived in the time period by those at risk for death. For tl‘lis study, the number of deaths
comes from United States vital statistics gathered by the National Center for Health
Statistics, and the person-years lived comes from the best estimate, the midyear popula-

tion of the group studied, from U.S. Census Bureau data.

The Death Certificate

Deaths have been recorded for many years, beginning, as with other vital events such as
marriages and births, as listings in parish registers. The concept of maintaining a register
of deaths for the U.S. was introduced in the 1800s. In 1885 John Billings encouraged the
establishment of death registration areas to improve the completeness of national vital
events surveillance (6). Certain states and cities with at least 90 percent complete regis-
tration of deaths were included in a registration area. Between 1885 and 1915 registra-
tion areas V.vere established across the U.S., providing a new, although incomplete look at
national statistics. The areas were mainly urban and included about 40 percent of the

U.S. population (7).

Death certificates were introduced as legal documents in the U.S., as were most of the
other vital statistics measurements. State laws required the registration of deaths, and by
1915 every state had adopted a vital registration law. In 1902 a newly created Bureau of

the Census began collecting copies of death certificates on an annual basis in ten states
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and in a number of cities with adequate registration data, but in 1915 23 states were still
outside death registration areas, except individual cities within the states (6). By 1933 all
of the United States was included in the Death Registration Area, with the addition of
Texas (8). In the U.S. mortality reporting has attained virtual completeness over the past
20 years, with the collection of death certificates from all areas of the country (9). The
death certificate is still a legal document, used as proof for insurance, to obtain a burial

permit, and to determine cause of death in court.

States use either the standard form recommended by the National Center for Health
Statistics (NCHS) (Appendix A) or a somewhat modified form. Records from local health

departments are sent to state offices, and the information is sent from there to NCHS for

the tabulation of national statistics. Some states provide sets of data processed according

to NCHS specifications and quality control standards, and others provide copies of death
certificates for NCHS to process (10). Demographic information on the death certificate
includes: race, sex, age, location of death, residence and occupation. Information is also
kept on the certifier of the death and the burial or other method of handling the remains

of ‘the deceased.

At the state or national level, cause of death information is translated into the standard
codes recommended by the World Health Organization (WHO) in its International Sta-
tistical Cla§siﬁcation of Diseases (ICD) (11). Part 1 of the death certificate is a listing of
the causal conditions leading to death: the immediate cause of death is entered first, fol-
lowed by intermediate conditions and then the underlying cause. A second part allows
for the addition of other significant conditions contributing to but not directly related to
death. An example would be a person who died of septicemia as the immediate cause of
death, due to pneumonia (a contributing cause), which resulted from the person having
lung cancer (the underlying cause of death). The sequence of causes in Part 1 were

developed from the concept that knowledge of and intervention to prevent the underlying

et
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cause will block or postpone the events leading to death (12).

The classification of diseases and events such as accidents that are used on the death
certificate was originally made to provide a more efficient basis for the storage and
retrieval of diagnostic data by the World Health Organization (13). In 1950 the U.S.
Public Health Service and the Veterans Admiristration began independent tests of the
classification system for hospital indexing. In the next few yea.rs‘,‘ medical centers around
the U.S. and private and public organizations adopted the system for medical records and
standard data collection. Following a study by the American Hospital Association and
the American Association of Medical Record Librarians in 1956, the ICD coding system
was found to be a good system for the indexing of hospital records of diagnoses and.pro-
cedures. The first adaptatior; for such indexing was published in 1959, with a revision in -
1962 (13). Since then, revisions of the ICD have been made regularly, with the latest

revision (ninth) published in 1977 (11).

The classification of diseases is based on 17 general categories of diseases grouped by sys-
tem, such as diseases of the circulatory system and diseases of the respiratory system, or
by type of disease, such as infective and parasitic diseases and neoplasms. Although the
certifier of death, a physician, determines the underlying and contributing causes of
death, a medical coder or nosologist processing the certificate may change the data within
certain WHO guidelines (14). This is to make sure that the causal sequence of diseases or
events makes sense, and that the information conforms with WHO format. Once the
information reaches NCHS, furtherv reclas.siﬁcation may occur. The Automated
Classification of Medical Entities (ACME) is a computerized algorithm which evaluates
the causes of death and selects the best underlying cause. Using the example given previ-
ously, ACME would select lung cancer as the underlying cause, even if the physician had
listed pneumonia as the underlying cause and lung cancer as the intermediate cause.

Moreover, ACME may combine causes that are listed by the physician separately. For
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example, hypertension and stroke listed as intermediate and underlying causes, respec-
tively, would be recoded as the single underlying cause, stroke with mention of hyperten-

sion.

Census Data .
The most widely used estimate of person-years at risk for the generation of mortality
rates is the midyear estimate of a population based on the census count. The Census
Bureau makes interpolations from the April 1 census for intercensal years and extrapola-
tions for postcensal years to provide a consistent estimate for each July 1. The United
States began a system of census counts in 1790 because of political motivation to deter-
mine representation from the states in Congress (15). A Census Office was formally esta-
blished to conduct the census of 1850, but the office was disbanded and reestablished with
each census though 1900 (16). By 1890, a basic population questionnaire included over 30

items. A permanent Census Bureau was developed in 1902 and tabulation of data was

streamlined by the use of a punchcard machine developed for the 1890 census.

Inl1940 the Census Bureau began sampling households to de‘crease the amount of data
and time needed to process it. By 1970 every household received a short form, and a
sampled subset of the households received additional questions on a long form. About 60
percent of the total U.S. population received questionnaires by mail, and the remainder of
the population was tabulated by house-to-house canvass, using either the same short or
long form as those mailed. Enumerators followed up on households with incomplete or
unreturned questionnaires; the Bureau believed that mailed questionnaires with followup
would save considerable personnel time. Electronic computerization began with the pro-
cessing of the 1950 census, with complete computerization of the data in the 1960 census.
Missing data on the census forms are supplied by allocation, using the previous stored
record to fill in the missing data element. The data are then weighted according to the

sampling proportion, to give complete count information for an area that was sampled.



Quality of Mortality Statistics

In 1964 Dorn and Moriyama described the characteristics of the optimal mortality statis-

tics for research (17):
Statistics of causes of death should:

a. accurately reflect the conditions that contribute to the fatal outcome tn the opinton of

the medical certifier;

b. show the relative importance of the various discases, injuries, and acts of violence as

causes of death; and

c. reliably represent the time trend of the frequency with which the various diseases, inju-

rics, and acts of violence are reported as bringing about death.

The accurate determination of the cause of death and the accurate reporting of demo-
graphic information on both the death certificate and the census are central to the study
of mortality patterns using vital statistics data. Over the years since the systematic col-
lec-tion and tabulation of death certificate information began in the U.S., there have been
a number of questions raised about the validity of these data. Among the concerns are
the ac‘curacyfof age reporting and the difficulties in determining the true cause of death.
Age is one of the most significant variables in any analysis of health data, and accurate
age-specific rates are necessary to get a valid picture of the epidemiology of a disease.
Determining the true cause of death may be more difficult in the elderly as a specific sub-
population, since there may be several co-morbid conditions and the disease underlying
the death may be hard to determine. And, changes in the coding structure and rules of

the ICD are important to note in the interpretation of time trends in mortality rates.

Other considerations in the evaluation of mortality statistics are the accuracy of residence

in both the death certificate and the population statistics. In a study of the correspon-
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dence between residence on the death certificate and matched census record, researchers
found close agreement, and the differences decreased inversely wit.h the population size of
the area (18). In areas with small populations of the elderly, however, small discrepancies
in the correspondence between residence for census and residence on the death certificate

can cause major and illogical problems in mortality rate evaluation.

Age Reporting

Age can be misreported in a number of ways. First, the age of the decedent on the death
certiﬁcgte is generally reported by the person him- or herself, at the time of hospitaliza-
" tion, or by a friend or family member after death. Age on the census count is by self-
report. Questions can be asked whether there is misreporting of age; in what direction
does the misreporting occur; is the misreporting the same on the death certificate as on
the census; and over time, is there a change in the amount or degree of misreporting.
Finally, there remain the questions of how the misreporting affects mortality rates and

what can be done to account for errors.

Rosenwaike suggests that among the elderly, common problems in census age reporting
include: 1) overstatement of age to obtain social status; 2) rounding off of age at 5 year
intervals, or ‘“age-heaping”; and 3) under- and over-reporting of certain population groups
due to errors in census data processing (19) One way to examine the accuracy of census
datz_x is to compare the number of deaths with previous census numbers, but this method
raises questions about the reliability of age reporting between the two data sources. The
agreement of age reporting between the age on the census ‘and the age at death was
tested in the 1960 study ‘“‘Comparability of Age on the Death Certificate and Matching
Census Record” (20). Based on a sample of death certificates occurring May-August,
1960 matched to 1960 census records, Hambright showed higher agreement on age among

whites than nonwhites and overall, in whites aged 45-99 years, agreement within a year in

close to 90 percent of the matched pairs. |



A number of researchers have examined the accuracy of census counts among the elderly
by using mortality data. Rosenwaike in 1968 and again in 1979 used mortality counts
and the method of extinct generations to estimate the U.S. population age 85 and over
and compare the estimates to the 1950 and 1960 census counts, respectively (21,22). The
method uses age at death to recreate a past birth cohort. This birth cohort equals the
sum of the deaths at increasing ages over the years and can then be compared to the

census count of a given year for the cohort.

In the L.ﬁrst analysis, Rosenwaike found a difference between the 1950 census and the
extinct generations estimate of only about 2 percent for all races and both sexes, but this
difference was highest in the 95-99 age group, about 15 percent (21). The second analysis
was done for the 1960 census and by race (white vs. nonwhite) and sex (22). He then
recalculated the data from both censuses by age, sex and race (19). Overall, the
differences in the estimated birth cohort reaching age 85 or over in 1950 diﬂ'e;'ed from the
1950 census by less than 0.5 percent and the same results were shown for the 1960 com-
parison. Among whites, differences in the largest age group (85-89) for both males and
feinales were about 2 percent calculating thevdiﬂ'erence as a percent of the census esti-

mate. There were large differences, however, in estimates of the 100 and over age group,

for whom the extinct generations estimates were about the half the reported census count.

These stud_ies show that there is some difference in the age reported at death as compared
to the age reported on the census among those age 85 and over. Overall, counts are
higher in the extinct generations estimates than shown in census enumerations of those 85
and over. This may indicate under-enumeration of the older population, or, less likely,
under-reporting of age at these very old ages. But in particular, the differences reverse
and are more pronounced at higher ages, showing higher numbers of the very aged in the
census than there are in those age groups as measured by death certificates, which may be

a reflection of overreporting of true age in the census. The reliability of census counts for



the very old are questionable.

Data processing errors in census counts have been reported which may account for addi-
tional differences between reported age on the census and on the death certificate. In
1970, placement of questions on the census forms led to mismarking of forms and errors
m age tabulations. As many as 100,000 persons were counted as 100 years or over and,
according to one estimate, 90 percent of the persons in this category were actually under
65 years of age {23). Rosenwaike calls those 90 percent “false centenarians”, and states
that they account for about 7 percent of the total population age 85 and over (19). Data
were improved in the 1980 census because of changes in the forms and fewer errors in
marking them. Additional errors may have resulted from sampling or allocation processes
in the census. Sampling errors are those which occur from the selection of the housing
units for the census sample. Nonsampling errors are all the other errors that may occur
in the collection and processing of the data. Allocation errors may have occurred from

the procedure used to fill in missing data on census forms.

Cause of Death

Equally important in .the study of mortality patterns is the concern over the validity of
t,ixe cause of death listed on the certificate. There are two times when errors can occur in
the collection of this information: one is at the time the physician fills out the death
certificate, and the second is when the information is coded at the National Center for

Health Statistics.

Ideally, the person filling out the death certificate is the physician who is familiar with
the patient, has been involved in the patient’s care and history, and knows the medical
cause of death. Unfortunately, the physician present at the time of the person’s death
may not have or take into account all the pertinent data about the patient’s condition
(24). Further, there are questions about regional and training differences in medical

knowledge and practice leading to preferential listing of certain causes over others as
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underlying cause of death. and changes in coding preferences over time. These sources of
artifactual error can result in random or systematic changes in mortality rates over time,
regions, reported by practitioners with different training experiences, or from different
institutions (25). Although the establishment of a worldwide classification of diseases
increased consistency in reporting, there is still difficulty in determining the validity and
the reliability of the information provided by the large number of physicians who deter-

mine the cause of death.

Much research has been done to determine the validity of the cause of death as listed on
the death certificate as it compares to other sources of data on morbidity and mortality.
A large number of studies to investigate this comparability have been summarized in an
annotated bibliography published by the National Center for Health Statistics (26). Some
studies have compared death certificate diagnoses to those on medical records to assess
the reliability of mortality statistics. Percy and her colleagues compared the coding of
maﬁgnant neoplasms on the death certificate with the hospital record of patients
identified by the Third National Cancer Survey (27). They found that among all ages
gfouped, agreement on the death certificate and the hospital records was 82 percent. The
errors she found on death certificates were the overreporting of colon cancer and under-
reporting of cancer of the rectum. She concluded that while mortality rates for individual
cancers would not change much because of the proportionally small numbers, results of
time trends could be biased if death certificates were changed to agree with hospital
records. In another study, Gittelsohn and Sennings matched hospital records with 10,000
death certificates among Vermont residents in 1969-1975 (28). The data were not broken
down by age group, but there was agreement of 71 percent or more for coding of cancer
of the lung, breast, colon, prostate, ovary and uterus. There was less agreement on the
hospital record and the death certificate for ischemic heart disease, 65 percent, and for

cerebrovascular diseases, 69 percent.
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Researchers in the Framingham Study also looked at the accuracy of death certificate
coding for persons in the cohort who died with known stroke (29). vOf the 280 deaths
where stroke was present, 113 did not have mention of stroke on the death certificate, a
40 percent false negative rate. This false negative rate increased with an increase in the
age at death. Among the 216 certificates which did list stroke, 46 were incorrect in that

listing, a false positive rate of 21 percent. These studies and others examined the reliabil-

ity of diagnoses on the death certificate as compared with the medical record.

Other studies of death certificates have focused on their comparability to autopsy results.
Florey ;md his colleagues studied death certificates among residents of New Haven, Con-
necticut who died between 1962—1964 (30). They reported agreement in the diagnosis of
stroke between certificates and autopsies in 65 percent of the cases. In another study,
Schottenfeld and his colleagues found that the most common underlying cause categories,
neoplasms and vascular diseases, had high concordance between autopsy results and-the
de#th certificate cause of death, 92 and 86 percent, respectively (31). The least agree-
ment was among deaths from digestive, 60 percent, and respiratory causes, 58 percent.
They concluded that within broad diagnostic categories the net changes based on autopsy
results compared to clinical judgment alone would not alter vital statistics significantly.
Kircher’s report of agreement between autopsy and death certificates was based on a ran-
dom selection of autopsies performed in Connecticut in 1980 (9). He found discrepancy in
major disease category for underlying cause in 29 percent of deaths, and discrepancy in

specific disease category within a correct major category in 26 percent of deaths.

Among studies of the elderly, Kohn reported that the elderly who are autopsied have not
died of the causes most frequently listed in vital statistics reports of common causes of
death (32). Further, fewer autopsies are performed on persons as age of death increases.
Among persons dying at age 85 or older, only 5 percent are autopsied. Battle and his col-

leagues also found a decreasing autopsy rate with age, from 23.4 percent for ages 60-69,
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7.4 percent for those 80-89, to 1.1 percent in those 90 and older (33). The population of
deceased who receive autopsies is not believed to represent the population of deceased at
large, but rather those for whom the diagnosis at death is unciear or those who have
diseases of interest for research or education. Among the elderly there is the additional
problem of many fewer autopsies performed proportionately than on those in younger age
groups. Therefore the use of autopsy studies to verify the cause of death may not be as
useful as the studies comparing death certificates to hospital records, which had overall

higher agreement rates for diagnoses.

An additional concern with the validity of death certificate data is physician preference in
terminology and changes in the ICD classification system used for coding and tabulating
death statistics. Trends in disease rates over time may be artifactually changed Because
of terminology used on the death certificate. Sorlie and Gold examined this possible
cause of error by coding deaths from heart disease in Maryland (34) using the eighth and
ninth revisions of the International Classification of Diseases (13,11). Rates of chronic
ischemic heart disease changed because of the differences in terminology used by the
certifier and differences in classification of the disease between the two revisions. Each
revision of the ICD has resulted in problems in comparability of death statistics from one
revision period to the next, because of regrouping of diseases. The National Center for
.Health Statistics studied the comparability of the eighth and ninth revisions by recoding
a sample of 1976 (eighth revision period) deaths using the ninth revision (35). For exam-
ple, the code for unspecified cardiovascular disease was separated from that for ischemic
heart disease in the ninth revision, resulting in an increase in deaths assigned to all other
forms of heart disease (49,810 to 124,701), and a reduction in ischemic heart disease
deaths. The NCHS has provided comparability ratios for many groups of diseases to
allow meaningful comparisons between revision periods. These ratios are age adjusted,

however, precluding their use for age-specific analyses.
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There is also the possibility of error when NCHS stafl code the death certificate data.
The Center has guidelines for the trained nosologists to use in the classification of causes
of death, to standardize and make logical sense of cause of death information. The cod-
ing rules make certain causes of death preferentially listed as the underlying cause. The
information on the death certificate can be changed, therefore, to conform with usual
pathways and courses 61’ diseases and the logical medical progression of a disease toward
death. Because of these rules and the necessity for strict adherence to them, there is the
possibility of some misclassification of death certificate information at this point in the
data collection and tabulation process. Curb and colleagues studied the interobserver and
intraobserver variability among 3 nosologists coding 766 death certificates (24). Agree-
ment was 90 percent overall between observers and higher for broader categories of codes
versus more specific codes. The National Center for Health Statistics also conducted a
study of quality control in codin.g death certificates and found high agreement rates, 97
percent, among nosologists; agreement rates in this study also increased when causes x;'ere

collapsed into broader categories (36).

Multiple Cause of Death Statistics

In view of the many problems associated with the study of mortality statistics for the eld-
erly, some researchers have advocated the use of multiple cause of death data. Five times
between 1900 and 1968 the National Center for Health Statistics coded more than just
single caus~e. of death information: the underlying plus one associated cause were coded in
1917, 1925, 1936, and 1940; in 1955 up to 5 conditions were coded (37). Recently, NCHS
made available public use data tapes which include two different coding schemes for all
the cause of death information on the death certificate as well as the single underlying
cause code for the years 1968-1978 and 1979-1983 (38). The reason why this information
is now available for analysis is the modernization of the mortality statistics program at

NCHS, with computer generation of the coding schemes.



Researchers have used multiple cause of death data in the past, however, without the
tabulated information from NCHS. In 1967 Winkelstein and his colleagues published a
report on the relationship of air pollution and economic status to mortality from respira-
tory disease (39). In addition to the underlying cause of death data, the researchers
reviewed the contributing causes of death directly from death certificates for evidence of
respiratory conditions. They found that the review of ‘death certificates increased the

number of cases of respiratory disease related deaths from 162 to-241.

Using phe relatively new muitiple cause of death data from NCHS, researchers in North
Carolina investigated hypertension-related deaths for 1968-1977. They wanted to test
whether the conclusion that the decline in cause-specific circulatory disease mortality
rates was real or an artifact, by using the multiple cause of death data. They found that
there was a decline in hypertension as a contribixting cause of death, suggesting that there

was a real reduction in the contribution of hypertension to total mortality (40).

Uses of Multiple Cause of Death Statistics

There are a number of potential uses for this new data to shed more light on mortality
patterns. Omran has suggested that the U.S. has undergone the epidemiologic transition
that accompanies socio-economic modernization (41). This includes the transition from
infectious to chronic diseases as the major causes of morbidity and mortality. Because of
the nature of chronic disease mortality from a number of conditions, a single cause of
death is not as useful to study. Chamblee discusses the potential uses and limitations of
this data (42). 'i‘he occurrence of diseases which contribute to chronic disease mortality,
such as diabetes, but which are rarely listed as the underlying cause of death, has not
been well studied because of the limitations of single cause data. Goodman supports this
idea in his study of 7 infectious diseases and complications related to 2, measles and vari-
cella (43). Both authors (42,43) suggest that the multiple cause data can give information

on the constellations of chronic diseases associated with mortality patterns in groups.
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Further, these data can indicate whether a perceived decline in an underlying cause is

valid or an artifact of its position on the death certificate.

This is especially important in studies of the elderly, where the prevalence of many
chronic diseases at death is high. Manton advocates the use of multiple cause data in the
investigation of patterns in this group to answer questions about life expectancy and the

quality of life in this increasing population (44).

Summary: Mortality Statistics

Mortaliiy statistics have been used for many years both to show patterns in causes of
death and as one of many measures of health status in a population. There are a number
of places where problems can occur in the accurate determinatié;x, coding and tabulation
of vital statistics on deaths. Errors in cause of death can occur in the age determination
of the deceased person on the death certificate or in the census counts of population§ at
risk, in misclassification by the reporting physician or in code changes at the NCHS. The
results of studies to evaluate the validity and reliability of mortality statistics are not
encouraging. Although agreement on age reporting between census and death certificates
appears close, misreporting of age, especially among the extreme aged presents problems
in evaluation of mortality rates. Problems in cause determination and changes in codes
have also shown to result in artifactual changes in mortality rates. Glasser points out,
however, that the accuracy needed depends on the nature and purpose of the investiga-
tion (45). Broader groups of diseases and an open-ended age group starting at age 85 may
lessen errors in accuracy. Continued improvement in coding classification and rules, edu-
cation of certifiers and quality control checks of census data will result in more accurate
data. Careful selection of groups and the level of detail, whether age or cause of death,

and consideration of changes in coding schemes over time will minimize errors and max-

imize the usefulness of the study of mortality statistics.
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Among the elderly, there are additional problems of multiple diseases which make the
determination of a single cause of death difficult. The U.S. has made a transition to a
population with a high expectation of life and one for which multiple chronic diseases
have replaced inféctions as the primary cause of death. Data on multiple causes of death
have several advantages over single cause data, includin'g‘: the ability to study disease
combinations associated with high mortality; the understanding of the role of non-mortal
diseases in contributing to death; and the ability to answer questions on increases and
declines in causes of death in a more accurate way. The next fgw years, when the use of
this data is more fully explored, will reveal its true usefulness in describing mortality pat-
terns in a developed society such as the U.S., and patterns in the growing population of

the elderly.
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Study Purpose

This study is an examination of two sets of questions. First, what are the multiple cause
of death mortality patterns among the elderly? Do the mortality rates and patterns by
cause differ when considering all causes of death reported on the death certificate as com-
pared to a single cause per death? Are certain combinations of causes associated with
higher mortality rates or different age distributions? Second, what are practical ways to
examine multiple cause of death data? Can this complex and large dataset be studied
practically, and, if so, are the resulting data better than data from the study of single
cause mortality statistics? Can the study of multiple causes shczw patterns which are
different from those seen in single cause tabulations? Does the study of multiple causes
show new information on diseases, such as those not usually considered fatal, that would
not be seen from the study of single cause mortality statistics? What are the implications
for the National Center for Health Statistics, which makes these data available for
researchers and generates summary statistics from them? What are the implications for

‘future mortality research?
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METHODS

Data Sources and Data Elements Studied

Single Cause of Death

Mortality data were obtained from NCHS public use multiple cause of death data tapes
for the years 1970, 1975 and 1980 (46). These tapes held numerous pieces of information
per de;th, on a multiple reel set for each year. From the 1970 and 1975 data tapes, data
elements extracted included sex, age, race, residence, the number of causes of death per
person and the causes of death. Cause of death was coded using the International
Classification of Diseases, Adapted (ICDA, eighth Revision) for 1970 and 1975 (13). The
Classification was revised by the World Health Organization during the study period,
therefore the 1980 tapes were coded according to the ninth Revision of the International
Classification of Diseases (11). The data available for 1970 and 1975 included up to 14
causes of death. The data elements were the same for 1980, except that the number of

possible causes of death per record increased to 20.

This is a study of mortality patterns among California Whites over the age of 65, by sex
and age, for the three years, 1970, 1975 and 1980. Age was grouped into 5 categories, in
5 year intgrvals beginning with age 65 to the open-ended category, 85 and older, for the
mortality rate by cause of death analyses. Data were analysed by single years of age to
the open-ended category, 100 and older, for the life table analyses. Data were available
for single years of age over 100, from both mortality and population sources, but the

suspected age misreporting at these older ages made rates biased.

Causes of death were recorded twice, named by the National Center for Health Statistics
as entity axis causes and as record axis causes (47). Entity causes are conditions listed

‘exactly as they appeared on the death certificate, with the position on the certificate



included with the cause. Record axis causes have undergone the same processing at
NCHS that is performed to generate Lhe underlying cause of death, therefore they do not
overlap nor contradict each other, and are more comparable to the single underlying
cause mortality statistics. Because the International Classification of Diseases (ICD) was
developed for the most complete description of deaths by single caﬁses, many of the codes
include more than one disease. The following example shows how this difference in cod-

ing mechanisms results in differences between the entity and the record axis causes.

A death certificate has acute myocardial infarction listed as the underlying cause
of death and hypertension as a contributing cause. Under the ICD cighth Revision
code, the entity azis causes are 410.9, Acute Myocardial Infarction without men-
tion of Hypertenstve Disease, and 400.0, Malignant Hyperiension without mention
of Organ Damage. The record azis cause is a single code, combining the 2 death
certificate entries into one cause, 410.0, Acute Myocardial Infarction with Hyper-

tensive Disease.

The codes, which were designed to collapse as much information as possible into one
cause, can be contradictory when the entity axis causes are studied. The entity axis
causes are useful for the study of mention of disease or position of a condition on the
death certificate. The record axis causes are more useful for person-based statistics and
comparisons with single cause of death mortality rates. For this Study, therefore, record
axis causes were used, and the number of causes of death per person was the number of

record axis causes.

Causes of death, for single as well as multiple cause statistics, were grouped into 59
causes because there are several thousand individual codes in the ICD. Further, changes
in terminology or physician preference over time could result in artifactual variation in
the frequency of causes when the more detailed causes were studied. The use of more

general disease groups helps to minimize such variation and provides more manageable



data to study. The NCHS recoded groups. 69 causes for ICD-8 and 72 causes for 1CD-9,
were used as a basis for the groups made for this study. Those groups of diseases clearly
related to childhood or to pregnancy were eliminated. Other groups of causes were
added. Since NCHS reports single cause of death statistics for deaths attributable to
external injury by using the external codes (E precedes the number) rather than the
nature of injury codes (N precedes the number), groups of causes were added to represent
the nature of injury causes. For example, a person dying of a blow to the head would be
coded in terms of the kind of accident for the purpose of single cause statistics, such as a
fall, rather than the nature of the physiologic injury resulting in the death, such as a con-
cussion. The nature of injury causes never appear as underlying causes of death and
therefore do not appe;u' indi.vidually orin groubs used by NCHS for its publications. The
record axis causes, however, would Vinclude the concussion as well as t,he. fall. The
numbers used for the N codes aﬂd the E codes are the same, 800-999, with a flag to indi-
cate whether the code is an external cause or a nature of injury. For this study, natut-‘é of
injury codes were multiplied by 10 to give a set of numbers unique from the external
cause codesT and logical groups were made. These elimination of some groups (the pedia-
tric and pregnancy-related causes) and the addition of nature of injury groups made a

total of 59 cause groups.

The groups of diseases made by NCHS for 1970 and 1975 were from the eighth ICD revi-
sion and the groups for 1980 were from the ninth ICD revision. The individual codes
comprising the groups were altered during the revision; Appendix B shows the group
name for this study, the NCHS group name and the corresponding individual ICD codes
in each of the 59 groups studied here. For the remainder of this discussion, cause of
death unless specified otherwise will refer to one of the 53 cause groups, which were

mutually exclusive and exhaustive.

Meaningful comparisons of causes of death over time are difficult for a number of reasons.
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Changes in diagnostic and treatment technology and terminology, evolution of the ICD,
and changes in the frequency of diseases are a few reasons for difficulties in direct com-
parisons of disease groups over time. Although the groups shown in Appendix B may
have the same name from the eighth revision of the ICD to the ninth, the codes and
definitions of diseases comprising the groups may have changed. With each revision of
the International Classification of Diseases by the World Health Organization has come
some discontinuities in the comparability of data from one revision period to the next.
Changes in the categorization of causes between the eighth and ninth revision or changes
in the coding rules could account for or mask differences found in the proportions of cer-
tain causes. Following each revision of the ICD, research was done to compare the old to
the new coding scheme, by recoding a sample of deaths from t,:he previous ICD revision
using the new ICD revision. The ratio of the number of deaths coded in the new ICD
scheme to the number of deaths coded in the previous ICD scheme, for a given disease
category, was called a comparability ratio. In some cases the additions to a cateéory
offset the elimination of others from a category of causes, resulting in a comparability
rgtio near one, and in other cases the changes in procedures or definitions of cause
categories resulted in comparability ratios quite different from one. Researchers could
then adjust data‘from the previous ICD period, by multiplying each ratio by the number
of deaths recorded in that category, and compare the adjusted data with deaths from the
current ICD period. Comparability ratios were available from NCHS publications for
disease grc;ixps, comparing the ICD-9 to ICD-8 (35) These ratios, shown iﬁ Appendix C,
were applied to the number of deaths in each group in 1970 and 1975 to make the

number of deaths comparable with the 1980 data.

Three counts were made for each cause of death group: underlying, any mention and con-
tributing. First, underlying cause of death codes were grouped into one of the 59 causes.
Underlying cause of death was easy to process from the public use data tapes, since it was

a separate data element and only one was recorded for each person. Second, any mention
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of a cause was obtained by using the record axis codes on the data tapes, grouping and
removing duplicate causes from each record. By this processing, the summary statistics
for any mention of a cause were person-based, that is, no more than one specific cause

was listed per person, and rates of any mention of a cause could be calculated.

Some manipulation of the data was necessary to extract contributing causes, or causes
with the underlying cause removed. The underlying cause codes were grouped into one of
the 59 groups, as were the record axis codes for each person. - The underlying cause was
then matched to each record axis cause, and where a match occurred, the matching
record axis cause was removed. A match should have occurred on each record, since the
underlying cause and the record axis causes were processed using the same NCHS pro-
cedures. However, NCHS reports that the automated translation of death certiﬁ;ate
information into meaningful record axis codes occasionally resulted in causes which did
not include an exact match with the-underlying cause, which was processed separately.
The proportion of records on which the underlying éause code is not present in the record
axis codes varies from one year to the next, but is never larger thaﬁ 1 percent (48).
NCHS has recognized this problem, and beg’mnipg in 1985 the record axis causes will be
processed with the underlying cause removed so that the resulting record axis codes can
be combined with the underlying cause as Vused in NCHS single cause statistics. Contri-

buting causes, with the underlying cause removed in at least 99 percent of records, were

then searched for duplicates, to make them person-based for the calculation of rates.

Number of Causes per Death

The number of causes of death for each age-sex group was studied, using the number of
record axis codes, as opposed to the number of entity axis cbdes, since the former
represented the number of non-overlapping codes recorded for each certificate, including
the underlying cause code. One should remember, however, that when these codes were

grouped into one of the 59 causes for this study, duplicates resulted, which were
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eliminated in further calculations: the number of causes per person using the 59 cause

groups was not investigated in this study.

Pairs of Causes of Death

Pairs of causes were investigated for 1980 deaths in two ways, each using the record axis
codes transformed into cause groups and after elimination §f duplicate causes on a record.
First, unique pairs were counted from all the causes listed on the death certificate, in such
a way that only one pair for each two causes was counted, for example, counting 30,40
once and not counting 40,30. Therefore, although a person could have more than one
pair, he or she could only have one of a specific pair, making the counts of pairs for each
age-sex group person-based for the calculation of rates. Second, pairs were counted with
the underlying cause removed from the record. The same method was used, giving
person-based counts of unique pairs of causes that were among those contributing to but

not the primary cause of the death.

Population Data

Population data were from the recently available Mortality Surveillance System (MSS)
database, provided by NCHS, for the years under study (49). This database was chosen
because of its consistency over the time period studied. The population numbers for 1975
were inter_censal estimates based on the 1970 and 1980 censuses. The methodology for
intercensal estimates was a modification of the method used by the Bureau of the Census
for postcensal estimates, and included the revisions made by t;he Census Bureau to correct

errors and to reassign race to make the 1970 and 1980 censuses comparable (49).
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Statistical Methods

Single Cause of Death Rates

Age-sex-specific rates for all causes combined and for each group of underlying causes
were calculated by dividing the number of age-sex-cause-specific deaths by the midyear
population estimate for that age-sex group. The same method was used to calc;xlate the
rate of contributing causes, that is, conditions appearing on the death certificate but not
listed as the underlying cause, and to calculate the rate of any mention of a cause. For
all rates calculated for 1970 a.n::l 1975, each numerator was multiplied by the comparabil-

ity ratio shown in Appendix C.

Calculation of Rates of Pairs of Causes

Since the pairs of causes were person-based, that is each person could have more than one
pair but only one of a specific pair, rates were calculated in the same manner for pairs of
causes as for single causes. This was done for all pairs and for pairs of contributing

causes with the underlying cause removed.

Comparison of Rates Over Time

Comparisons of total rates and rates of specific causes over time were made for each age-
sex group. Death rates from all causes or from a certain underlying cause produced a
relatively Straightfomard analysis of the rate’s increase or decrease over time. Informa-
tion on the role of a cause in contributing to mortality enabled extension of the analysis,
and the calculation of rates based on any mention of a cause gave the total picture of a

cause’s contribution to mortality over the time period studied.

A log-linear measure compared the underlying to contributing rate for each cause to show
changes in the role of the specific cause as a primary versus a contributing cause of death

over time. Underlying and contributing rates for 1970 and 1980 were used, to determine
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whether the trend shown in single cause of death statistics (underlying cause) was paral-
leled by the trend in the rates shown by the same cause as a contributor (contributing
cause). The following expression was used to reflect differences in trend between underly-

ing and contributing rates for each cause:

dif ference = [log(und q5)-log(cont7)] — [log(und go)-log(cont g)]

where [log(und )] and [log(undgy)] were the logarithms of the underlying rates for 1970
and 1980, respectively, and [log(cont )] and {log(contg)] were the logarithms of the con-
tributing rates for 1970 and 1980, respectively, for each cause. This standardized the

differences, called z-scores, to make them comparable.

Z-scores were calculated under the null hypothesis that there was no difference between
the trend seen in the underlying rates and that seen in the contributing rates for each

cause from 1970 to 1980, using the formula:

_ dif ference ~0
standard deviation of the dif ference’

The standard deviation of the difference was calculated as the square root of the variance,

or

1 1 1 1
+
und 7, contqg und gy contgy

varsance =

where und,, and undgy were the underlying rates for 1970 and 1980, respectively, and
contq,, and contgy were the contributing rates for 1970 and 1980, respectively, for each

cause.

Any z-score calculated for a given cause that was more than 1.645 or less than -1.645 was
taken as an indication that the trend seen for underlying cause death rates differed from
the trend seen for contributing cause death rates more than would be seen by chance

alone. This is essentially a measure of interaction. Positive scores indicated either that
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the underlying rate decreased while the contributing rate increased or stayed the same or
that the underlying rate stayed the same while the contributing rate increased. For
example, if a disease were thought to be declining over time, a positive score would indi-
cate that the disease was not necessarily occurring less frequently, but rather that its role
was changing from underlying the .death to contributing to mortality; the occurrence of
‘the disease overall might be the same or actually increasing. The reason could be any-
thing from earlie; detection and better treatment to changes in coding rules making
another disease preferentially the underlying cause. Negative z-scores indicated either
that tﬁe underlying rate increased while the contributing rate decreased or stayed the
same or that the underlying rate stayed thg same while the contributing rate decreased
over time. This would be seen in the case of a disease that was gaining importance as an

underlying cause relative to its role as a contributing cause.

Analysis of Independencé of Causes Occurring in Pairs

For deaths in 1980, each pair of causes was analysed to determine if its occurrence was
the same as that expected if the causes occurred independently of one another in the
population. For example, if one cause appeared on 50 percent of the death certificates,
and another occurred on 10 percent of certificates, they would be expected to occur
jointly 5 percent of the time, if each were independent of the other. A “z’ score was cal-

culated for the occurrence of each pair, using the following method:

Disease B Present | Disease B Absent Total
Disease A Present fu 12 n,
Disease A Absent fa [ o no
Total m, mo N
where f ;; = observed number of occurrences of disease A and disease B, and where

ny+ny = m;+my= N. This score measured the degree of non-independence; a score

of zero would indicate independence.
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The expected number of pairs of disease A and disease B were found by:

(ny)(m1) .
N and the z-score for each pair occurrence was calculated by
(ny)(m )
L fu- N
R, &
N

When the z-score was positive, the number of occurrences of the pair exceeded that
expected by chance alone under the assumption of independence of the causes in the pair;
when it was negative, the number of pair occurrences observed was less than that

expected by chance alone under the assumption of independence of causes in the pair.

Life Table Analyses

Selection of Cohort versus Period Methods

Life table analyses of 1980 deaths were done using the formulae and techniques of Chiang
(50). A complete list of life table formulae used for this study are presented in Appendix

D.

Cohort and period life table methods were evaluated for appropriateness to these data. In
cohort life tables a group is followed until death, loss to follow-up or the end of the study,
and resulting mortality rates are estimates of the mortality experienced by persons in
each age. Calculations using these mortality rates can then provide projections of aver-
age age of death and years of life remaining for a population the cohort is thought to
represent. Period life tables use mortality rates for each age in an observed population at
one given time. The life table constructs a synthetic cohort from these observed mortal-
ity rates, exposing those surviving each age to the mortality rates experienced by those in
the next older age. Since the data available for this study were deaths and midyear

population estimates, period life table methods were used for the calculation of expecta-



tion of life at each age.

Although cohort life tables may reflect the actual mortality experience of the group, they
have drawbacks when generalized as do period life tables. As with any epidemiologic
method used on a subgroup, the results may not be generalizable to a larger population if
the selection of the subgroup was not appropriate. Another problem for both cohort and
period life table analyses is the static nature of the calculations; mortality rates are fixed
and populations are projected forward in time with an assumption of unchanging mortal-
ity probabilities. There are two additional properties in evaluating period life table ana-
lyses in contrast to cohort life table analyses. One is the cross-sectional nature of the
period or current data. Calculations using observed mortality rates in a population create
the synthetic cohort for whom average age of death and years of life remaining can be
estimated as for cohort life tables. Whereas the mortality rate observed for an age may
represent cumulative forces of mortality “experienced uniquely by those who reach -that
age at that given year, that same rate is applied to younger persons as they subsequently
move through that age. A mortality rate for a given age in an obsel-'ved population is in
pé.rt a reflection of the unique experiences of that age group; using the same rates on
younger persons as they grow to that age may be inappropriate and the results mislead-
ing. The second property in the use of period life tables to project expectation of life is

the assumption that the population not changed by immigration or emigration.

Life Table Calculations

Calculations for cohort life tables begin with the [, term, sometimes called the radix,
which represents the proportion or number of the population alive at age 0. It is arbi-
_ trarily set at the first z value at one, resulting in proportions for subsequent [, ,; [, o,
and so on, or, more commonly, it is set at 100,000 giving the number of life table persons
alive at age 0. Furthermore, a life table can be constructed for a cohort of any age. For

example, the radix could be the number of persons aged 65, as is the case for this study,



where [y = {g5. Other life table values are calculated based on the radix selected. An
estimate of the conditional probability of death given that a person is alive at age x, ¢, ,
can be calculated directly for cohort life tables from the population numbers adjusted to

the radix, as

By contrast, the basis for the calculation of the standard period life table, appropriate for
this study, was the cross-sectional observation of mortality rates in the population, M, .
The number of deaths in the population (D, ) was divided by the midyear estimate of the
population at each age (P,). P, was used as an estimate of the number of person-years
lived by the population to calculate the mortality rate for each age. The interval used for
this analysis was one year, that is, mortality by single years of age was used, and the
analysis included ages 65 to 99 with an open-ended age group of 100 and older. Since the
interval used was one year, some expressions presented below were simplified since the
interval length is 1.0. Appendix D has complete formulae for calculations when intervals -
of length greater than one are used. The conditional probability of death in an age inter-
val z to z +1 was calculated indirectly by manipulating the observed M, value for each
age. Also needed for this calculation were estimates of the number of years lived by those
who died during the age interval z to z +1. As assumed by Chiang (50), this expression,
a., was set at .5 for all ages from 65 to 100 and older. In other words, deaths during an
interval were assumed to have occurred uniformly throughout the interval, resulting in an
average of one-half year of life added to the number of person-years lived in that interval

by those who died.

The probability g, was calculated from the M, values using the following formula:

= TF (e,



in the interval age z fto z+1. Note that the value ¢, is approximately the mortality
hazard rate when the probability of death is small. For the remainder of this report, the
g, values presented in tables and figures may be called by this term. This value of ¢,

can be related to the value calculated for cohort life tables, found by the formula:

: l, -1
21 which is equivalent to g, = ———"—
l I

g =1-

Substituting deaths and population for the M, values in the period life table formula,

—_ D’
== Ps +(1_a3)Dz '

The terms [, - I, ,, and D, both represent the deaths in the population in age interval z ,
the former adjusted to the cohort life table radix and the latter in numbers observed in
the population. The term [, from the cohort calculation represents the life table number
alive at age x. The term (1-¢, )D, adjusts the midyear population estimate (P, ) upw;ard
to include those who died during the interval so that both denominators represent the
person-years at risk of dying during the age interval z. Although not as precise as its
counterpart in cohort life table calculations, the period life table g, estimates the mortal-
ity hazard using mortality rates fr_orﬁ a population observed at a single point in time.
The term g, , or the mortality probability for the open-ended age group, was set at one,

since all in this age group eventually died.

The variance of the mortality probability was estimated using the following formula,
52 = (5)e:A1-g:)
s D, 2 z

and the standard error of the estimate of ¢, is

S.E(q:) = qs (1-¢; ).

D,
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The ¢, values calculated in this study for all but the open-ended interval were then used

to determine [, values. The radix, in this case {45, was set at 100,000. Using the formula

1: +1 = lz (I_Q:)

the life table number of the population alive at each age were calculated, as were the life

table number of the population who died during an age interval, d; ,
d; =1; -1, 4.

The number of years lived (L, ) by the all thg persons in the life table cohort at each age

from 65 to the open-ended age group, 100 and older, was calculated by the formula
L=, +e,4,.

This term included the number of years lived by those who survived the interval to age
z+1 plhs a, , the number of years lived by those ‘'who died in the interval from age z to
age z +1. L,, the number of years lived by those in the open-ended age interval, was

calculated as
L, = .51,,

since no one survived the interval and the number beginning the interval equal the

number who died in the interval, in this case /,oo = d1p0. Chiang suggested the formula

l
Ly = —,
- M'
. : . . d,
since none survive the open-ended interval, therefore {, = d,, and since M, = I
. £
The use of the formula L, = .5{, was based on its comparability with survival analysis,

more commonly used in the epidemiologic literature. Furthermore, the difference between

the two approaches has essentially no impact on summary calculations, since less than 3
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percent of the 100,000 cohort members exceed age 100.

The sum of the L, values, denoted T, was divided by [, , to give the average number of

remaining years of life expected for those alive at age z, or

T,
I,

€y ==

The variance of the estimate of years of life remaining at age 65, ¢4 was calculated
using the following formula (50),

w-l
53, = Y Pesil(1-a;)n; + €4S,
{ =65

where P g;; represented the estimate of the survival probability from age 65 to interval &

and the variance of ¢; was calculated from the previous expression S,? .

Life tables were made for white California males and females using 1980 mortality data.
Estimates of the expectation of life remaining, by single years of age over 65 to those 100

years and older, were calculated for each sex as a baseline for further analyses.

Competing Risk Life Table Analyses

Life table methods project the population’s mortality experience forward in time with no
change in any mortality rates. Competing risk analysis is one way to modify mortality
rates and c.ompa.re the altered projections with those anticipated when rates are fixed.
Although it is most common to “remove” a cause of death completely and generate life
tables with the remaining causes present, the method can be used to modify mortality,
that is remove a portion of the deaths from the cause rather than all the deaths from the
cause. Using the most common underlying and the most common contributing causes of
death, mortality rates for 1980 were altered to eliminate certain causes, using the

methods of Chiang (50) and Keyfitz (51). The resulting changes in the expectation of life



remaining, e, , were then compared to each other and to the baseline expectation of life

at age 65 when mortality rates were fixed at the 1980 levels.

The life table methods and formulae remained the same for this analysis, as shown above
and in Appendix D, with the exception of the calculation of the probability of death, g, .
This term was altered to remove a cause of death, as follows. The formula introduced
earlier to calculate the probability of death,

___ (n)D.)
=P A (D,

simplified in this analysis of single years of age to

[ _ D;-
TP (D)

was modified to remove deaths from the cause of interest, Df***, giving

. (n )(thatal _ D’uuc)
P, + (.5)(n )(D;*) - (.5)(n }(DS5**)

9

was simplified in this study of single years of age (n =1) to

. D;ml _ D:ccue

~ P, + (5)(Df") = 5(Dsewy’

9z

the probability of death from all other causes when the cause of interest was removed.

The modification of the conditional probability of death reflected, in the numerator,
deaths due to all remaining causes following the removal of deaths (all or a portion) due
to a specific cause. In the denominator, persons estimated to have been alive at the
beginning of but who died during the interval at age z were added to the midyear popu-
lation, as in the standard life table. This estimate of persons at risk, however, was

reduced by the number of persons who did not die of the “removed” cause, but who
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would have died of one of the other causes. This number was estimated as one half the
number of persons who died of the ‘‘removed’ cause, and the removal of this number
from the denominator increased the ¢, term for the remaining causes, frequently called

the net probability of death with the cause of interest removed.

Competing risk analyses of a number of common underlying and contributing causes of
death were done for 1980 deaths among males and females. This method enabled com-
parison of changes in expectation of life at age 65 when a cause was removed as underly-
ing the‘death or when any mention of the cause on the death certificate was removed.
Results provided further evidence of the usefulness and the appropriateness of calculating

mortality by underlying cause versus any mention of a cause.

Multiple Decrement Life Table Analyses
Another set of life table methods examine the risk of mortality in the presence of other
diseases, apportioning the total ¢, according to specific causes of death. For this analysis
as well, the life table formulae on Appendix D were used, with changes in the g, value to
allow its division into component parts from specific causes. The formula for ¢, for all
causes of death, simplified with n ==1, was

== Pz + (l—az )(D:)’

and was simplified further, since a, =.5, to

a— D’
= P (5D,

The specific causes of death are represented by D,") and the probabilities of death for

each of the f causes are represented by q,("), and

. D.b)
q‘(f e ——
P, + (.5)(D;)



The denominator remained the same for each cause ¢ as it did for all causes, because the
same number of persons at the beginning of each age interval z were at risk for each

cause 1. Then, solving for the denominator P, + (.5)(D, ) common to both equations,

and the probability of death for each cause 1 was, then,
i D)
QS(') = (—i':_)(% )

Unlike the competing risk analysis where causes were removed and the remaining ¢, term
adjusted upward to give a net probability of death, the mortality probability was reduced

by division into all its specific ¢ parts,
D, = ¥p,)

and

0 = Yab.

Multiple decrement life table dnalyses w;are done on 1980 California deaths for white
males and females. The most common underlying causes of death were examined to show
their cont;ibution to the overall mortality patterns. Plots of cumulative distributions of
mortality probabilities for these causes (q,(")) were compared to see both the relative con-
tribution as well as the age distribution for each specific cause of death examined. For
this analysis, a cause group “all cancer” was made, including all malignant cancers from

specific and nonspecific sites.

Using mortality rates generated from any mention of a cause, multiple decrement life
table techniques were used to apportion the g,(*) for a number of specific causes. In this

analysis, the g, for a given cause was considered the whole, and divided according to its
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contribution as a cause of death with and without another cause. In a similar way, then,
plots of cumulative distributions of mo-rt.a.lit_v probabilities were compared for the relative
contribution and for the age distribution of mortality of a specific cause with and without
an associated cause. For example, ischemic heart disease (IHD) and diabetes were exam-
ined. Cumulative plots of mortality probabilities for IHD without diabetes were com-
pared to plots of IHD with diabetes, to show the proportion of [HD mortality that was
paired with diabetes and the differences in-the age distributions of those dying with [HD
with and without diabetes. Pairs studied included major underlying causes such as [HD,
cerebrovascular disease and all cancer, each paired with and without other common

diseases such as diabetes, atherosclerosis, and chronic obstructive pulmonary disease.
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RESULTS

Overall mortality rates, for all causes, by age and sex are presented, followed by tabula-
tions of the number of causes reported per death for the same age and sex groups. Then
mortality rates by single cause are presented in three ways: mortality rates for the condi-
tion as underlying cause of death, as a secondary or contributing cause, and mortality
rates when considering any mention of the condition on the death certificate. Trends in
the mortality rates by selected causes, whether underlying or contributing to the death,

are also shown in this presentation of the single cause analysis.

The multiple cause analysis is presented next, beginning with mortality rates by pairs of
causes. Life table analyses are presented finally, showing the impact of removing a cause
of death and the relative contribution of single causes of death and pairs of causes of

death to overall mortality.

Mortality Rates by a Single Cause

All Cause Mortality Rates

All cause mortality rates for white Californians for 1970, 1975 and 1980 are shown on
Table 1. Overall, rates ranged from 3000 to nearly 20,000 per 100,000 for males, and
from over 1600 to about 16,000 per 100,000 for females. Mortality rates for males and
females were higher in older>age groups than in younger age groups, both for each time
point studied and when looking at age cohorts over time; rates were higher for males than
for females at all ages; and the rates generally declined over the time points studied from
1970 to 1980. For both males and females, mortality rates decreased more in the period
between 1970 and 1975 than in that between 1975 and 1980, with male mortality rates
decreasing 7 percent then 5 percent and female mortality rates decreasing 7 percent then
up 2 percent in the two successive time points, respectively. Among males, the rates were

lower in successive time points in all age groups except those 85 .and older. The declines
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were generally higher in the younger age groups; among those 65-69, mortality rates
decreased 11 percent from 1970 to 1975 and 8 percent from 1975 to 1980, whereas among
those 80-84, mortality rates decreased 7 percent from 1970 to 1975 and 4 percent from
1975 to 1980. In the age group 85 and older, the decrease from 1970 to 1975 was 5 per-

cent, followed by an increase in mortality rates of 3 percent.

Among females, mortality rates were uniformly lower than those among males, and the
same pattern of smaller declines between the second and third time point than between
the first and second holds as an;ong males. There is, however, no clear pattern of larger
declines among younger age groups. In those 65-69, mortality decreased 7 percent then 2
percent between 1970-1975 and 1975-1980, respectively, whereas mortality among those
75-79 decreased 12 percent then 6 percent. In both age groups 70-74 ‘and 85 and older,
mortality rates increased from 1975 to 1980, .6 percent for the former and 2 percent for

the latter.

These rates were close to iJ.S. rates for whites in the years studied, up to 7.1 percent less
in. males age 70-74 in 1970, 9 percent less in males 75-79 in 1975, and 6.5 percent less
than males aged 65-69 in 1980 than the rates seen for the entire U.S. for white males (52,
53, 54). In general, California white males had lower mortality rates than did white
males in the U.S. The same pattern was true for females, especially in 1970 and 1975,
when mortality rates were ov¢'er 10 percent higher for all U.S. white females than they
were for (J-z;lifornia white females. In 1980, the rates were much closer, with less than a 3

percent difference.

Number of Causes per Death

Table 2 shows the mean number of causes listed per death certificate, by age-sex group
for the three years studied. Males and females were similar overall in the mean number
of causes listed per certificate, males ranging from 3.02 to 3.06 and females from 2.99 to

3.05. For both males and females in all age groups, death certificates had an average of
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close to three causes listed, ranging from 2.89 to 3.14. With the exception of the oldest
age group, the average number of causes per death certificate increased with age in each
of the three years studied, looking both within one year and following age cohorts.
Females had more causes listed, on average, in the 65-69 age group, results were identical
for those 70-74, and males uniformly had higher average numbers of causes listed than

did females in the older age groups, in each of the years studied.

Table 3 shows, for 1980, the complete distribution of the number of causes listed per
death certificate by age-sex group. Although the mean is near three for all age-sex
groups, the distribution shows that the range includes twelve causes for males and four-

teen causes for females.

Tables 4 apd 5 show, for males and females in 1980, the propé:rtion of deaths in each age
group that had two or more causes listed on the death certificate, by each underl}_'ing
cause of death. The category signs, symptoms and ill-defined conditions, when listed‘ as
the underlying cause of death, had the lowest proportion overall of deaths listed with at
least one other cause. The infectious diseases nearly always were listed with other causes,
except tuberculosis, which was listed singly as underlying cause as much as 25 percent of
the time in females (age 70-74) and as much as 22 percent of the time for males (age 75-
79). For males (Table 4), malignant cancers were listed with at least one other cause 76
to 85 percent of the time, excluding cancer of the breast; for females (Table 5), malignant
cancers we1;e listed with at least one other cause 73 to 82 percent of the time. Heart
diseases were also listed alone infrequently; in both males and females IHD was listed
more than 90 percent of the time with at least one other cause. Of the heart diseases,
hyptertensive heart disease and all other heart dise#se had the lowest proportion of

deaths listed with at least one other cause.

Underlying Cause Mortality Rates



Underlying cause of death rates and ranks in order of frequency for the 3 years studied
are shown for the five age groups on Tables 6.1 to 6.5 for males and on Tables 7.1 to 7.5
for females. All cause of death groups are represented in these tables, therefore the rates
add to the overall rate for each group, but the first five ranked causes in each year stu-
died account for half or more of the deaths in each age-sex group. In all age groups, for
both sexes and in all three years, ischemic heart disease (IHD) was the most frequent
cause of death, accounting for between 30 and 39 percent of deaths among males and 22
to 41 percent of deaths among females. For i)oth males and females, IHD accounted for a
larger proportion of deaths in older age groups, and in all age-sex groups this proportion
decreased over time, with the single éxception of females age 85 and older, for whom IHD

mortality was 40 percent of all mortality in 1970 and 41 percent in 1975.

In each age group of males (Tables 6.1 to 6.5), other main underlying causes of death in
addition to IHD were cancer of the respiratory tract, cerebrovascular disease. (CVD),
chronic obstructive pulmonary disease (E}OPD), other heart diseases and cancer of the
digestive organs. Over the years studied, CVD dropped in rank from third to sixth in
order of frequency for males 65-69, and from second to fifth in males 70-74. In older age
groups, however, CVD remained as the second leading cause of death among males.
Cancer of the respiratory t;act, the second leading cause among males age 65-69, moved
from the fourth to third to second rank among those 70-74 over time, while not being in

the list of top causes in those 75-79 and older age groups.

Among females in the age groups studied and over time (Tables 7.1 to 7.5), there were
more and different causes of death in addition to IHD that comprised the top five under-
lying causes than among maies. These causes included CVD, cancer of the digestive
organs, cancer of the genital organs, cancer of the respifatory tract, other heart diseases,
diabetes, atherosclerosis and cancer of the breast. CVD remained second in rank of

causes, for all age groups and over the three years studied, except in those 65-69 in 1980,
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for whom it fell to fourth, after IFID, cancer of the digestive organs and cancer of the
respiratory tract. Genital cancer, fourt.h in rank for females age 65-69, fell with time in
this age group and generally was less frequent as an underlying cause of death in older
age groups as well as over time. By contrast, respiratory cancer, seventh in frequency
among females 65-69 in 1970 and 1975, was the third leading underlying cause of death in
1980 for this age group, and went from twelve to ten to six for those 70-74. In each older
age group also, this cancer became more common than other underlying causes over time,
but its rank was much lower at the start. As for m#les, underlying mortality rates from
heart disease other than IHD were ranked higher over time for females in all age groups.
Diabetes, by contrast, ranked between fifth and eleventh in frequency as an underlying
ncause of death among females in 1970 and fell to lower ranks in all age groups in subse-
quent years. Atherosclerosis, although also dropping in rank of frequency in all female age
groups over time, ranked uniformly higher in older age groups than younger, for example
in 1980 ranking sixth as underlying cause among those 85 and older but only "twenty-

fourth among those 65-69.

Contributing Cause Mortality Rates

Tables 8.1 to 8.5 for males and 9.1 to 9.5 for females show the mortality rates and ranks
of frequency for contributing causes of death for the three years studied. Among males,
the top five contributing causes did not change appreciably over the time points, and
were simﬁar among the five age groups. The category ‘‘all other heart disease’” was con-
sistently the most frequent contributing cause, in most age groups and most time points
at least twice as high as the cause ranked second, and in all age groups and time points
higher than the mortality rate for [HD as an underlying cause. Other top contributing
causes among males were signs, symptoms and ill-defined conditions, other non-specific
malignancies, and the broad category “all other”. Ranked also high, in addition to these
non-specific and complications categories, were atherosclerosis, COPD, pneumonia, IHD,

diabetes, and CVD. Atheroscierosis as a contributing cause had a lower rank in
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successive time points in all age groups.

All other heart disease mortality ranked first among contributing causes for females in all
age groups as well as for males. The categories signs, symptoms and ill-defined conditions
and other non-specific malignancies were among the top contributing causes in all age
groups, as were atherosclerosis, diabetes, CVD, and pneumonia. In contrast to the rates
among males, COPD contributing mortality rates among females were less high than
rates for other causes in all age groups and over time. As with males, atheroscierosis was
increasingly important as a contributing cause of death in older age groups, but its rank

fell over time.

Any Mention of a Cause Mortality Rates

Tables 10 and 11 show 1980 mortality rates by age group for any mention of a cause on
the death certificate, whether as underlying or contributing to the death, for m_ales and
females, respectively. The causes are in order of decreasing size according to th'e young-
est age group in each table. These tables can be compared to the corresponding table of
underlying causes and ranks for 1980 for each age group, from Tables 6.1 to 6.5 for males
and Tables 7.1 to 7.5 for females. It is importantv to remember that the deaths
represented in the mortality rates for each cause in Tables 10 and 11 are not mutually
exclusive; death certificates had an average of about 3 ;auses. By contrast, the deaths
represented in the underlying mortality rates in Tables 6.1 to 6.5 and 7.1 to 7.5 are in

mutually exclusive groups; each death certificate had only one cause designated as the

underlying cause.

Among males age 65-69, the importance of ischemic heart disease and all other heart
disease is clear by the high rates of occurrence on death certificates. Next seen are the
diseases and conditions representing complications of underlying the main disease process,
such as signs, symptoms and ill-defined conditions, other, non-specific cancer and pneu-

monia. Chronic obstructive pulmonary disease, however, is a disease complex which can



be either a complication or .an underlying condition; in this age group it emerged as a
more common cause of death overall than it appeared in the underlying cause table in
1980 (Table 6.1). Atherosclerosis and diabetes also were more common in overall men-

tions than as seen in the underlying cause tables.

In the older male age groups, the same relationships between causes held with some
interesting exceptions. Mentions of cerebrovascular disease increased markedly with age,
making its rank in order of frequency move from seventh to third in the oldest age group.
Thi§ matches the move of CVD from sixth to second in frequency of this disease as an
underlying cause of death (Tables 6.2 to 6.5). Pneumonia, a complication of other
diseases or a primary disease on its own, also increased in frequency with older age groups
to become the éfth most commonly mentioned cause of death among males aged 85 and
older. Atherosclerosis also was increasit;gly more common on death certificates in older

age groups than in younger male age groups.

Table 11 shows 1980 mortality rates for any mention of a cause for females, also ordered
according to rates in the youngest age group. This table differs from that for males in the
fewer mentions of respiratory cancer, in proportion to mentions of other diseases. As with
males, CVD moved in rank to the third most commonly mentioned cause of death among
females aged 85 and older, and pneumonia and atherosclerosis also moved to higher ranks
with c_>lder age groups. The rate of mention of atherosclerosis was twice as high among
males as among females in the 65-69 age group, 210 to 107 per 100,000, respectively;
among those 85 and older, rates of mention of this disease nearly converged, 3119 per

100,000 for males and 3038 per 100,000 for females.

Underlying and Contributing Mortality Rates by Selected Causes

Tables 12-21, while not showing information different from that presented in Tables 6.1
to 6.5, 7.1 to 7.5, 8.1 to 8.5 and 9.1 to 9.5, present mortality rates by the most common

causes of death for a more direct comparison of the underlying and contributing mortality



rates by age group and sex. Ischemic heart disease mortality rates (Table 12) increased
uniformly with higher age groups, and decreased over time in all age groups except males
80-84 and 85 and older, for whom the contributing rates remained roughly the same
between 1070 and 1975. Males had over twice the rate of females in the younger age
groups, and the rates were still higher-than those for females in the older age groups, but
not by as high a margin. . The total mortality rates for IHHD, both as underlying cause and
contributing to the death, were about 20 percent higher among males in 1970 and up to

26 percent higher among males (age 80-84) in 1980 than the figures for underlying cause

alone indicate. Similarly, the IHD mortality rates for females were about 22 percent

higher in 1970 and 22 to 27 percent (age 80-84) higher in 1980 than the underlying cause

rates alone show.

By contrast, Table 13 shows the mortality rates for all other heart disease, the most fre-
quent contributing cause of death for both males and females. Wh;n added to show the
total mortality contribution from this category, the rates for 1980 e:;ceed the underlying
IHD rates. It is important to remember, however, that although there is no overlap
between those counted to calculate underlying and contributing rates within a cause,
there is likely much overlap between categories such as I[HD and all other heart disease,
many deaths having both causes recorded. The important finding here, then, is that .t,he
number of persons with heart disease is higher than single, underlying rates would lead
researchers. to believe, and that some cause categories are frequently reported but as a
contributing rather than underlying cause. Unlike IHD, underlying mortality due to all
other heart disease increased within age groups over time. As a contributing cause of
death, all other heart disease increased between 1970 and 1975 and then decreased

markedly between 1975 and 1980 in all age-sex groups.

Table 14 shows mortality rates for malignant neoplasms of the respiratory tract. In con-

trast to the heart disease data, rates for this cancer are not nearly as high, in the range of
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281 to 527 per 100,000 for males, and 47 to 147 per 100,000 for females. And in contrast
to IHD, mortality rates for both males and females increased over the time points studied.
In males, underlying rates increased with age in younger age groups, then decreased in
oldest age groups. Following cohort mortality rates over the time points, mortality rates
increased with age in males aged 65-69 and 70-74 in 1970, but fell for older cohorts, as far
as the data allows one to see. For males aged 75-79 in 1970, -‘:mderlying mortality
decreased between 1975 and 1980 as did rates for those aged 80-84 in 1970 from the time
points 1970 to 1975. In females, the underlying mortality rate from respiratory cancer did
not show a consistent pattern with age. The role of the contributing mortality rates was
smaller for respiratory cancer than it was for heart disease, in males adding only 10 per-
cent to the underlying rates for the younger age groups, but increasing with age to an
additional 25 percent‘ for the oldest age group. The same relationship held for females, in

1980 adding 9 percent to the underlying rate among those 65-69 and 23 percent to the

rate among those 85 and older.

»

Chronic obstructive pulmonary disease underlying and contributing mortality rates are
shown in Table 15. As with respiratory cancer, male mortality rates were higher than
female rates. In 1970, male rates were approximately four to six times those of females,
whereas in 1980 male rates were still higher, but by a factor of about three. Male rates,
both underlying and contributing, decreased from 1970 to 1980, while COPD rates for
females increased over time as an underlying cause and had no clear pattern over time as
a contributing cause. In both males and females, the contributing cause rate was higher
than the underlying cause rate, illustrating the underestimate of COPD when underlying

rates alone are used.

Table 16 shows mortality rates for cerebrovascular disease. Within each year studied,
underlying CVD rates roughly doubled with age and contributing rates nearly doubled,

for both males and females. Following cohorts, however, mortality rates increased with



age but not as much: among males, underlying rates increased about 60-70 percent from
the first to .t,he second time point and 35-48 percent from the second to the third; among
females, increases were higher, from 60-83 percent from 1970 to 1975 and 63-85 percent
from 1975 to 1980. CVD was more frequently reported as the underlying cause than as

the contributing cause of death.

Mortality rates for cancer of the digestive organs, shown in Table 17, were fairly com-
pletely reflected by the underlying rates, especially in younger age groups. Contributing
rates added 11 percent and 10 percent to the underlying mortality rates for 65-69 year old
males and feﬂlales, respectively, in 1980, increasing to 35 percent and 26 percent for
males and females aged 85 and older. Rates increased with age for both males and

females, within cohorts as well as in each year.

Table 18 shows breast cancer mortality rates for females, which also increased with age.
For those aged 65-69 in 1970, the breast cancer underlying mortality rate was 4.71 per
100,000; in 1975 and 1980 the rates for this age group increased markedly to over 100 per

100,000.

Table 19 shows mortality rates due to malignant neoplasms of the genital organs for
males and females. This group of causes was reported proportionately more often as a.-
contributing cause among males than axhong females, probably a reflection of the different
diseases for ea.ch- sex and their severity. For males, genital cancer mortality rates
increased with age, both each year studied and withiﬁ cohorts. Over time, underlying
mortality increased except among males 70-74, while contributing mortality generally
decreased. In females, genital mortality rates also increased with age. In the younger age
groups, through 75-79, underlying mortality rates decreased over time, while the rate
stayed the same for those 80-84 and increased slightly for those 85 and older. There did

not seem to be a pattern over time for genital cancer as a contributing cause for females.
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Atherosclerosis. even more than COPD, was a chronic disease more often reported as a
contributing cause of death than as an underlying cause. Rates for this cause are shown
in Table 20. Among males, the underlying and contributing rates both roughly doubled
with age. In females, the contributing rates roughly doubled wi‘t.h age, but the underlying
mortality rates from atherosclerosis nearly tripled in each older age group. Male and
female mortality rates, therefore, were very close in the older age groups, and in fact in
1980 the atherosclerosis mortality rate for females aged 85 and older exceeded that for

males, 674 per 100,000 compared to 598 per 100,000, respectively.

Table 21 shows mortality rates due to diabetes. This disease was also up to roughly four
times more commonly reported as a contributing than as an underlying cause of death.
Rates increased with age in both males and females and decreased over time in all age-sex
groups. Although underlying mortality rates for males were consistently higher than
thosé for females except for those aged 65-69 in 1980, the rates were close for the two

sexes, especially in 1980.

Underlying and Contributing Mortality Rates Over Time

Overall mortality rates decreased from 1970 to 1980, but within each age-sex group and
for each cause, there were variations from this pattern of overall decline. Tables 22 and
23 examine, for males and females, respectively, whether the trend over time for each
cause was the same, whether it was underlying or contributing to the death. The calcu-
lated z-scores provide a commensurate, standard measure to compare causes and the
difference in underlying and contributing rate trends. In each table, the z-scores are
ordered from largest to smallest, according to the 65-69 age group. Scores were positive
when the underlying rate decreased and the contributing rate increased or stayed the
same or the underlying rate stayed the same and the contributing rate increased; scores
were negative when the underlying rate increased and the contributing rate decreased or

stayed the same or the underlying rate stayed the same and the contributing rate
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decreased over time. A score of zero would occur when the underlying rate and contri-
buting rate either increased or decreased equally or when both rates stayed the same from

1970 to 1980.

Yor males (Table 22), the category “all other” had the highest i)ositive score, increasing
with age as well. The other high positive scores were among diseases that are often
related: hypertension, nephritis, hypertensive heart disease, CVD, and hypertensive heart
and renal disease, all of which except hypertensive heart disease increased with age. All
other accidents (other than motor vehicle) also had high positive scores, increasing with
age. Hyperplasia of the prostate showed a positive z-score for ma‘les 85 and older, indi-
cating a lack of parallel trend between this disease's role in underlying and contributing
to death in this oldest age group. These posibi;re scores indicate the increased role of the
cause in contributing to the death, in the presence of either the same or declining under-

lying rates for the cause.

High negative scores for males (Table 22) were all other heart disease, other diseases of
the endocardium, other unspecified cancer, pneumonia, COPD, and atherosclerosis. The
divergence in trends for these diseases seemed to be larger with older age groups, as with
the positive score, but particularly in pneumonia, which had a five fold increase in score
from the youngest age group to those 85 and older. These negative scores indicate the
increasing ?ole of this cause as an underlying cause of death rather th#n a contributing

cause.

The same approach using z-scores for females is presented in Table 23. The category ‘“‘all
other” had the highest positive score for those aged 65-69 as with males, but the score
was not as high and did not consistently increase with age. Hypertension scored higher
than the category ‘“‘all other”, and increased markedly with older age groups, indicating
the increasing importance of this disease as a contributor to mortality. All other (exclud-

ing motor vehicle) accidents and cerebrovascular disease, as with males, showed
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increasingly positive scores with age. Hypertensive heart disease in females, in contrast to
that in males, had a negative score in those 65-69, emphasizing the disease's role as
underlying mortality, a score near zero for those 70-74, indicating no change over time in
relative underlying and contributing roles, followed by increasing positive scores in higher
age groups, indicating 2 more important role of the disease as a contributor to rather
than underlying mortality. Negative scores among females were calculated for all othér
heart disease, showing similar trends as those among males, and for other diseases of the
endocardium and atherosclerosis. As with males, pneumonia showed increasingly negative
scores with age, indicating its more important role in older ages as the underlying cause.
Chronic obstructive pulmonary disease had higher nega(tive scores for older age groups to

those aged 80-84, but the score dropped from -4.592 to -3.142 in females 85 and older.

Summary: Mortality Rates by a Single Cause

Among males, [HHD was the leading cause of ciea.th in all age groups in the three years stu-
died. In the youngest male age group, 65-69, respiratory cancer was the second most fre-
quent cause ‘of death. Respiratory cancer was ranked less high in older age groups, and in
tﬁe age group 70-74 “a possible cohort effect can be seen; this cause was 4th in 1970, but in
1980 for the same age group it ranked second. The respiratory cancer mortality rate for
this cohort of 70-74 year olds in 1980 may correspond with higher smoking rates than for
those men 70-74 in 1970. Cerebrovascular disease was the third leading cause of death in
65-69 year old males in 1970, falling in subsequent years possibly due to better diagnostic.
and therapeutic management of this disease; however, by age 75-79 CVD remained the
second leading cause of death, consistent over time, among older males. Chronic liver
disease was among the top ten causes only in the younger age groups, which may
represent earlier deaths, in middle ages, from alcohol-related diseases. By contrast, pneu-

monia rose to one of the top ten causes of death as age increased, as did atherosclerosis.

Patterns of underlying mortality for the youngest and the oldest age groups among males



between 1970 and 1980 are summarized as follows.

Time and Age Comparisons of Ten Leading Underlying Causes for Males

Age 65-69 Age 85 and Older
Rank 1970 1980 1970 1980
1 IHD HD HD IHD
2 Ca Resp Ca Resp CVD CVD
3 CVD All Other Ht Athero All Other Ht
4 COPD Ca Digest Pneumonia Pneumonia
5 Ca Digest COPD Ca Digest All Other
6 All Other CVD COPD Ca Digest
7 Chron Liver Dis  All Other All Other Ht COPD
8 All Other Ht Ca Other,Unspec  All Other Ca Genital
g. Ca Other,Unspec  Chron Liver Dis Ca Genital Athero
10 All Other Acc Ca Genital All Other Acc  Ca Resp

Among females, as among mﬂes, IHD was the leading cause of death in all age.groups in
the three years studied. Unlike males, females with the exception of those 65-69 in 1980
consistently had CVD as the second leading cause of death in all years studied and in all
age groups. Many of. the same diseases as for males were among the leading causes for
females. Cancer of the respiratory tract was lc_>wer on the list than it was for males,
except in 1980 among 65-69 year olds. This may represent the effects of later smoking
exposures, expressed in this youngest cohort of females. Genital cancer, which is
comprised of ehtirely different diseases for females, had a higher rank for females than it
did for males in younger age groups, but dropped off the list for older ages. This may
reflect earlier deaths for female genital cancers in contrast to prostate cancer which
ingreasingljf affects men at older ages. As for males, pneumonia and atherosclerosis
became more frequent underlying causes of death for females with increasing age. Dia-
betes was among the top ten causes in 1970 for all ages except those 85 and older, for
whom it was 11th, but fell to lower ranks in 1975 and 1980. This may be due to the
increased early casefinding that occurred in the 1970s combined with improved manage-
ment. Mortality from breast cancer for females in 1970 was very low, ranked 31st, but
was within or near the leading ten causes of death in all other age groups and over the

other years studied. This marked increase in breast cancer mortality may represent
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delays in deaths from the disease at earlier ages. With improved diagnosis and early,

improved therapy, lives may have been prolonged, resulting in the impact of this disease

showing at later ages.

Patterns of underlying mortality for the youngest and the oldest age groups among

females between 1970 and 1980 are summarized as follows.

Time and Age Comparisons of Ten Leading Underlying Causes for Females

Age 65-69 Age 85 and Older
Rank 1970 1980 1970 1980
1 IHD IHD IHD . IHD
2 CVD Ca Digest CVD CVvD
3 Ca Digest Ca Resp Athero All Other Ht
4 Ca Genital CVD Pneumonia All Other
5 All Other All Other Ht - Ca Digest Pneumonia
6. COPD Ca Breast Hyp Ht Dis Athero
7 Ca Resp All Other All Other Acc  Ca Digest
8 Ca Other,Unspec COPD All Other Hyp Ht Dis
9 Diabetes Ca Genital All Other Ht COPD
10 Chron Liver Dis Ca Other,Unspec  Ca Breast All Other Acc

When all mentions of a cause on the death certificate were counted, the ranks of causes
were different from those found for the underlying causes of death alone. The leading 15

causes are shown below for the youngest and the oldest age groups among males in 1980.
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Age Comparisons of Ranked Causes of Death when All Mentions were Counted

Rank Age 65-69 Age 85 and Older
1 All Other H All Other Ht

2 HD : IHD

3 Signs,Symp Il Def CVD
4 COPD Signs,Symp 0l Def
5 Ca Other,Unspec Pneumonia

6 Ca Resp Athero

7 CVD All Other

8 Pneumonia COPD

9 Ca Digest Nephritis

10 All Other Ca Other,Unspec
11 Athero Ca Genital

12 Diabetes Ca Digest

13 Chron Liver Dis Diabetes

14 Nephritis All Other Acc

15 Hyvpertension Fx,Trauma.Burn

Among males in both the youngest and the oldest age groups, all other heart disease was
ranked first, followed by IHD. COPD ranked higher than respiratory cancer. Cerebrovas-
cular disease, however, remained high on the list of causes, showing its role in contribut-
ing to deaths especially in the oldest age group. Some of the chronic diseases not usually
listed as primary cause of death, such as atherosclerosis and nephritis, emerged higher on

the ranked list of causes when all mentions on the death certificate were counted.

The leading 15 causes are shown below for the youngest and the oldest age groups among

females in 1980.



Age Comparisons of Ranked Causes of Death when All Mentions were Counted

Rank  Age 65-69 Age 85 and Older
1 All Other Ht All Other Ht

2 HD IHD

3 Signs,Symp LIl Def CVD

4 Ca Other.Unspec Signs,Symp Ill Def
5 CVvD Athero

6 COPD Pneumonia

7 Diabetes All Other

8 Ca Digest Diabetes

9 All Other Hypertension

10 Ca Resp All Other Acc

11 Ca Breast Ca Digest

12 Pneumonia Ca Other,Unspec
13 Athero - Nephritis

14 Hypertension Fx,Trauma,Burn
15 Nephritis COPD

Among {emales, the same reverse occurred as all other heart disease mentions were more

frequent than were [HHD mentions, in both the youngest and the oldest age groups. As for

males, atherosclerosis and pneumonia were more frequent for females than indicated by

underlying cause statistics. COPD, listed as a common cause for females 65-69, was less

common among females in the oldest age group. Diabetes was among the leading ten

causes of death mentioned for both age groups in 1980, although it was not among the

leading ten underlying causes in 1980 in either age group.



Mortality Rates by Pairs of Causes

Mortality rates in 1980 by pairs of causes are shown in the next series of tables. Tables
24 and 25, for males and females, respectively, show the mortality rates for all pairs of
causes, ranked in decreasing order of frequency according to the 65-69 age group and
including onlv pairs with mortality rates exceeding 100 per 100,000 in at least one age
group. There is no particular order to the pair names, and no indication which d‘isease of
the pair, if either, was the underlying cause of death. Some of the pairs, such as specific
cancer sites and other, unspecified cancer, :‘which would include metastases, or accidents
paired with fractures, trauma or burns are pairs that might logically occur and therefore
may be of -le-ss interest. Pairs such as specific diseases with signs, symptoms and ill-
defined conditionsﬁ are hard to interpret, since they may represent complications listed on

the death certificate that accompany end-stage disease.

The predominance of IHD, which was the most common underlying cause of death, and
all other heart disease, the most common contributing cause of death, is clear from both
male and female mortality data. Among males (Table 24), all other heart disease com-
bihed with CVD, atherosclerosis or pneumonia and IHD paired with atherosclerosis or -
CVD all had showed marked increases with age; by contrast, diabetes paired with IHD or
“all other” diseases had a more moderate increase with age. COPD combined with all
other heart disease, signs, symptoms and ill-defined conditions and IHD were common
pairs, increasing in frequency with age. Respiratory tract cancer and other, unspecified

cancer increased with age through age 75-79 then decreased in frequency in older age

groups.

Among females (Table 25), IHD and all other heart disease were the most frequent paired
causes of death in all age groups, as in males. In contrast to male rates, female rates for
respiratory cancer and other, unspecified cancer were much lower, decreased with age and

were lower in order of frequency than were other pairs of causes. For the pairs IHD with
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atherosclerosis, hypertension. or CVD and all other heart disease combined with CVD,
female rates were much lower than male rates in the younger age groups, but the rates

nearly converged in the oldest age groups.

Pairs of contributing causes with the underlving cause of death removed are shown in
terms of rates per 100,000 for each sex in Tables 26 and 27. These ttables,‘ too, are
ordered according to decreasing frequency in those 65-69 and only report pair rates of 100
per 100,000 and more. The predominance of heart disease in the contributing causes is
clear in these tables as well, in both males and females. Among males (Table 26), ath-
eroscl;rosis, cerebrovascular disease, pneumonia or COPD combined with all other heart

disease was a frequent pair, and mortality rates for each of these pairs increased with age.

For females (Table 27), atherosclerosis, cerebrovascular disease, and pneumonia combined
with all other heart disease were the most remarkable pairs among contribﬁting causes of
death alone, and t.hes;e pair rates increased consistently with age. Mortality rates for the
- pair COPD with all other heart disease were not ranked as frequent among females as

among males, and the rates were about one third those of males in each age group.

The number of occurrences of pairs of causes is determined in large part by the predom-
inant causes of death in the population. In this population, heart disease paired with
other chronic diseases formed the majority of pairs seen. Tables 28 and 29 for males and
females, respectively, show results of an analysis of the expected number of pairs com-
pared to the number of pairs actually seen, in 1980, using a z-score measure to standard-
ize and remove frequency as a confounder in exploring the distribution of pairs of causes.
The z-scores calculated for each pair were ordered according to the youngest age group in
each table, and only the highest z-scores and the scores for unusual pairs are shown in the
tables. A high z-score indicated that the pair occurred more frequently than one would
expect if the two causes occurred independently of one another. Ischemic heart disease

and all other heart disease; malignant neoplasms combined with other, unspecified cancers
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which include metastases; and homicide with fracture, trauma and burn are obvious
examples of pairs that would be expected to occur together. And as in earlier analyses,
pairs of specific causes with signs, symptoms and ill-defined conditions or with the ‘all
other” category are difficult to interpret because the nonspec}ﬁc causes may be undefined
or represent end-stage disease complications. These tables present, therefore, pairs of
"specific causes that were not considered parts of the same disease but which rep&sented

two more separate disease processes occurring together.

More than half the pairs had z-scores that were above zero, indicating that their
occurrence together was more often than exp-ect,ed by chance alone. The negative scores,
indicating a less common occurrence than expected, were small, never reaching -1.00;
positive scores for all pairs ranged from close to zero to 365.633 in males, 431.062 in
females. Among males (Table 28), pairs of interest were chronic obstructive pulmonary
disease combined with all other heart disease and with [HD. Diabetes and IHD and dia-
betes and all other heart disease were also pairs which occurred together more often than
expected. Although the z-scores decreased with increasing age, the same pairs in the same

order occurred more often than expected in older age groups as well.

Among females (Table 29), the z-scores were mostly higher than those generated for
males, in all age groups, except IHD with COPD. The z-score indicating non-
independence was higher for diabetes with IHD in ﬂl female age groups than for the pair
COPD witﬁ all other heart disease, a reversal of the score ranks for males. As among
males, hypertension combined with IHD, CVD and diabetes were pairs that occurred more

often than expected.

Tables 30-37 show z-scores evaluating causes in pairs with one cause specified, for 1980
deaths. Again, scores were ordered from high to low according to the youngest age group.
In these tables, since one cause of the pair had been specified, all possible pairs were

presented. These measures are useful to show the diseases most commonly linked with
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the predominant contributing causes of death.

Tables 30 and 31 show z-scores for pairs with diabetes for males and females, respec-
tively, for 1980 deaths. Among males (Table 30), diabetes occurred with IHD, all other
heart disease, hypertension, CVD and atherosclerosis more than would be expecrt,ed if the
occurrence of each disease in the pairs were independent. Diabetes combined with the
different cancer categories had much lower z-scores, indicating that the disease processes
were more likely to be occurring independently. Table 31 shows diabetes pairs for
females, and the same heart and vascular diseases appeared to occur with diabetes more
often than expected. As among males, cancers and infectious diseases were more likely to

be independent of diabetes than were the heart and vascular diseases.

Tables 32 and 33 show z-scores for pairs of causes with atherosclerosis. For both males
and females, [HD and CVD had the highest z-scores of non-independence. Atherosclerosis
combined witi) hypertension, diabetes and all other heart diseasé were also pairs that had
markedly higher z-scores than did other pairs wiﬁh atherosclerosis, in both males and
females. For most pairs and in most age groups, females (Table 33) had higher z-scores
than did males (Table 32). However, atherosclerosis and COPD among males aged 65-69
had a higher score than among females; in older age groups the scores for males and
females for this pair were nearly equal. In both sexes atherosclerosis and certain infec-
tions, namely pneumonia, influenza and septicemia, occurred together more often than
expected. .Other infections appeared to occur independently of atherosclercsis in both
males and females. As with diabetes, the occurrence of atherosclerosis with malignant
neoplasms had lower z-scores, for both males and females. Atherosclerosis and nutritional
deficiency occurred together more than expected, and the non-independence of these
causes of death increased with age, especially among females, unlike other pairs which in

general showed smaller z-scores in older age groups.
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Pneumonia paired with other causes of death in 1980 is shown for the two sexes on
Tables 34 and 35. In general, many causes occurred with pneumonia more than would be
expected if the causes occurred independently. The z-scores indicating non-independence,
however, decreased with older age groups for nearly all pairs, in both males and females.
This would suggest that pneumonia was not increasing in its importance as a contributor
to dleai,h with other causes among the very old. As mighi be expected, high z-s;:ores were
calculated for pairs of pneumonia with other respiratory diseases, such as COPD and
respiratory cancer, which would be likely to occur together on death certificates. Pneu-
monia in males occurred more frequently with CVD, nephritis and nephrosis, and chronic
liver disease, diseases that might be associated( with coma and resulting respiratory com-
plications. Pneumonia and nutritional déﬁciency occurred more often than expected, and

had a high rank among scores of pairs with pneumonia. Unlike the pair of pneumonia

with atherosclerosis, this pair’s z-score decreased in older age groups.

Tables 36 and 37 show z-scores calculated for pairs with septicemia, for males and
females, respectively. As might be expect,ed, septicemia occured more often than
escpected w{th other infections, including nephritis, pneumonia, I.cidney infection and men-
ingitis. Septicemia and complications of medical care were paired more often than
expected if independent, not a surprising result. Non-independent pairs with septicemia,
for both males and females, were more often diseases and conditions representing possible
trauma, surgical interventionvor other infections, rather than the main underlying chronic

diseases such as IHD or CVD.
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Life Table Analyses

Table 38 shows the average number of vears of life remaining for White Californians who
reached age 65 in 1980. Females who lived to age 65 had a life expectancy of 83.19 years,
compared to 79.24 years for males who reached age 65 in 1980. For each year of life
beyond age 65, females had a higher remaining life expectancy, although a't very old ages

this difference between the sexes was proportionately smaller.

Figures 1 and 2 show the staﬁdard life table curves calculated for the study population in
1980. Figure 1 shows the survival (L, ) curves for males and females, with the average
life expectancy at agé 65 noted on each curve. Males had lower pro.p.ortions of persons
surviving at each age compared to females. Figure 2 shows the corresponding ¢, curves,
which are estimates of hazard functions, for males and females. The fluctuations present
in the hazard functions and not present in the L, curves are an indication that ¢, is a
more sensitive measure ofdthe mortality of the population, whereas the nature of the L,
curve yields a smoothed survival curve.

Competing Causes of Death

Table 39 shows the results of the analysis using competing cause life table techniques.
" Under the assumption that mortality rates remained the same, the removal of ischemic
heart disease as an underlying cause of death added nearly 3 years of life to 65 year olds,
and more added years to males than to females. The next largest impact among the
causes examined resulted from the removal of cerebrovascular disease as an underlying
cause of death. Although the gains in life expectancy were much less than those for
ischemic heart disease, the gain for females was nearly twice that for males. Removing
all other heart disease resulted in gains that were nearly equal for males and females, and
ranked third. Lung cancer and chronic obstructive pulmonary diséase were more impor-
tant underlying causes for males than for females, and their removal added .51 and .43

years for males, compared to .28 and .25 years for females. By contrast, cancer of the



digestive organs was a more serious underlying cause for females, and its removal added

.49 years of life, compared to .07 years of life added for males.

Table 39 also shows the impact of removing any mention on the death certificate of the
causes studied. For thcse causes that most often appeared as the underlying cause rather
than a contributing cause, because of the natural severity of _the illness or because of cod-
ing rules, the number of years added when any mention of the cause was removed from
the death certificate did not change appreciably. Among females, removal of any men-
tion of reSpiratory cancer increased the added years of life expectancy only .04 compared
to the years added when it was removed as an underlying cause of death. By contrast,
removing any mention of hypertension, in both males and females, multiplied the number
of years added to life expectancy ten fold when compared to removing hypertension as an
underlying cause of death. Among the causes examined, removing any mention of all
other heart disease added the most years to life expectancy, 4.73 for males and 4.56 for
females. Removing any mention of ischemic heart disease still had a big impact on life
;xpectancy, adding almost 4 years for males and over 3.5 years for females. When any
mention of digestive cancer was removed, the difference in life expectancy gains between

males and females disappeared, and for both sexes the gain was about a half year.

Figures 3-14 show hazard functions for males and females for all deaths and with selected
causes of death removed, either as underlying cause or as any cause mentioned on the
death certificate. The graphs show the impact.of removing a specific cause of death on
the mortality at different ages. Figure 3 shows the removal of ischemic heart disease.
For both males and females, the impact on mortality was greater with increasing ages,
and greater when the disease was removed as underlying cause, with only moderate addi-
tional gains when any mention of [HD was removed. Figure 4 shows the removal of all
other heart disease for males and females. The pattern is similar to that shown on Figure

3, removing ischemic heart disease. In both figures, the proportion of deaths caused by
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these two categories of heart disease was so high that their removal altered the hazard
functions considerably. Removing underlying IHD in males (Figure 3) resulted in a lower
mortality probability for males than the all cause mortality probability for females. In
both Figure 3 and Figure 4, removal of any mention of these causes resulted in hazard
functions for males and females that were much closer, even sﬁégesting convergence of
the probabilities at the oldest ages. Figure 5, by contrast, shows the c'hanges in the pro-
bability of death when diabetes was removed. The decreases in the hazard functions, for
both males and females, were most pronounced when any mention of diabetes was
removed, and the changes were more. uniform throughout the age span from 65 to 100

and older.

Changes in hazard functions when certain cancers were removed are shown in Figures 6-9.
Different patterns were seen for males and females in Figure 6. Removing digestive
cancer as underlying cause made negligible changes in the probability of death for males,
whereas removing any mention of this cause decreased the hazard function, and this
change was more pronounced in the ages 86-94 than in earlier or later years. For females,
the probability of death decreased when diges;t,ive cancer was removed as underlying
cause, and removing any mention of this cause did not further decrease the hazard func-
tion by much. Moreover, the changes in the hazard function for females were uniform
throughout the age range studied. Since digestive cancer includes stomach cancer and
colon cancer, the differences seen may represent the epidemiologic patterns of different
diseases grouped in this category. Figure 7 shows the impact of removing respiratory
cancer. Removing this cause of death had an impact on mortality probability for males,
but little impact on that for females. The main impact was seen when respiratory cancer
was removed as underlying cause of death, and at you'nger rather than older ages. Figure
8 shows, for females only, the removal of breast cancer; there was little affect on overall
mortality probability, but more can be seen at older ages than at young ages. Removal

of genital cancer, shown on Figure 9, resulted in a bigger change in the hazard function of



males than in that of females. The impact also seemed greater at older than at vounger
ages for males, indicating the importance of cancer of the prostate among older men. For
females, removing genital cancer had little aflect on the hazard function of those living

beyond age 65.

Figure 10 shows that remova. of hypertension as an underlying cause, for both males and
females, had little affect on mortality probabilities. When any mention of the cause was
removed, the affect on the hazard function was somewhat larger for females than it was
for males, but uniform throughout the age range. Removal of cerebrovascular disease as
an underlying cause of death had close to the same impact on the hazard function as
removing any mention of the disease, for each of the sexes (Figure 11). This affect
increased with age for both males and females. By contrast, removing atherosclerosis as
an underlying cause had a similar affect on male probability of death as it did on female

probability of death, but for each sex the removal of any mention of atherosclerosis

decreased the mortality probability considerably more.

Figures 13 and 14 show the hazard functi.ons when pneumonia and chronic obstructive
pulmonary disease were removed, respectively. For the youngef ages in both sexes, the
impact was greater when any mention of pneumonia was removed, compared to the
impact when pneumonia was removed as an underlying cause. However, in the older
ages, the impact of removing pneumonia as the underlying cause of death increased, as
this cause of death became more important for both males and females. Similar to Figure
6, removing respiratory cancer, Figure 14 shows the importance of chronic obstructive
pulmonary disease among males, and the larger impact its removal had on the hazard
function of males as compared to the impact of its removal on female mortality probabili-

ties.
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Muitiple Causes of Death |

The probability of death from all causes, shown in graphic form in Figure 2, is given by
single years of age for males on Table 40 and for females on Table 41. Mortality from
leading causes of death, eleven for males and twelve for females, are presented to show
the relative contribution of each cause to the overall mortality at each age. Among
males, ischemic heart disease represented about one thix;d éf, all mortality, at each age
studied, and the conditional probability of death from this cause increased consistently
with age until age 95. Mortalities for all other heart disease also were higher at increas-
ing ages. Respiratory cancer, the second largest probability among those at earlier ages,
represented about 13 percent of all mortality at age 65, 10 percent at age 70, 6 percent at
age 80, 2 percent at age 90 and less than 1 percent at age 98. The conditional probabili-
ties of death for respiratory cancer remained roughly the same up to age 90, at which age
probabilities were lower. Chronic obstructive pulmonary disease, like IHD, showed
increasing probabilities of death with increasing age.: Although cerebrovascular disease
among males at earlier ages represented a small portion of overall mortality, about 5 per-
cent, the mortality probabilities for this cause increased rapidly with age, and at older
ages CVD represented about 14 percent of overall mortality. In earlier ages, respiratqry
cancer mortality probabilities were higher than those for digestive cancer, but around age

80 digestive cancer probabilities began to exceed those for respiratory cancer.

Mortality probabilities for females, shown on Table 41, include breast cancer. [HD and
all other heart disease probabilities increased with age as they did among males, but IHD
did not account for a third of mortality until older ages. The more rapid increase in mor-
tality probabilities for these heart disease causes among females resulted in near conver-
gence of probabilities among females and males ‘at older ages. Respiratory cancer was
about one quarter to one third the probability seen among males, at each age, and as
among males no consistent pattern with age was seen. Unlike that seen for males, chronic

obstructive pulmonary disease showed fluctuation but no consistent pattern with age for
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females. Cerebrovascular disease among females represented a higher proportion of mor-
tality than it did among males, close to 20 percent at older ages. Diabetes mortality pro-
babilities generally increased with age among females, although the small numbers seen
for whom diabetes was listed as the underlying cause of death made the probabilities
fluctuate. Digestive cancer ‘brobabilities were higher than those for respiratory cancer at

older ages, as seen among males.

Tables 42 and 43 show, for males and females respectively, the cumulative probabilities of
death from these same eleven and twelve major causes of death; as previously, the twelfth
cause shown for females was breast cancer. For males (Table 42), half the IHD and all
other heart disease deaths occurred by age 80. By contrast, deaths from respiratory
cancer occurred earlier, for whom the median age of death was between 74 and 75. Of
those who died of digestive cancer, mortality occurred for more than 50 percent by age
77, whereas among those who died of genital cancer, predominately cancer of the pro-
state, 50 percent mortality was reached by age 81. Deaths from atherosclerosis occurred

at later ages; cumulative probability of death had reached 50 percent by age 85.

The cumulative probabilities among females (Table 43) showed a later age at death for
those dying of IHD and all other heart disease, 50 percent mortality reached by age 85
and 86, respectively. The age-pattern among those who died of respiratory cancer was
similar to that seen fo; males. Over 50 percent mortality among those who died of diges-
tive cancer- .was reached by age 80, 3 years older than the median age seen for males.
Breast and genital cancer mortality occurred at earlier ages among females, with over 50
percent mortality occurring by age 77 and 78, respectively. As compared with males,
deaths from atherosclerosis occurred at later ages for females; the median age at death

was between 89 and 90.

Tables 44-47 are similar to Tables 40-43, showing first the conditional probabilities of

death and then the cumulative probabilities of death for males and females separately. In
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this series of tables, however, the category all cancer was used to compare with other
causes, rather than the separate cancer causes. Tables 44 and 45 show conditional proba-
bilities of death for males and females, and 46 and 47 show cumulative conditional proba-
bilities for méles and females. The role of all cancers was much higher, as would be
expected, than the role of individual cancers in causing mortality. Among males (Table
44), all cancers accounted for the second largest probabilities of death at all ages, after
ischemic heart disease. Although the probabilities increased from age 65 to about age 80,
at later ages the probabilities of death from all cancer showed no distinct pattern. Since
this category represents several diseases with specific age distributions, it is not surprising
that no pattern emerg?d when the diseases are grouped. Among females (Table 45), all
cancers had higher probabilities of death than did ischemic heart disease at earlier ages;
at later ages, however, mortality probabilities for all other cancers did not increase as
much as did mortality probabilities for IHD, and the ranking reversed. Although all
cancer mortality probabilities for females were never as high as those for males, they were
closer at younger ages than at older ages. This may again reflect the combination of mul-

tiple diverse diseases rather than any specific pattern.

Tables 46 and 47 show, for males and females respectively, the cumulative conditiond
probabilities of death with all cancers grouped into one category for comparisons with
other diseases. The same data are shown graphically in Figures 15 and 16. Among males
(Table 46), the mean age of death was between 76 and 77; compared to the other causes,
only deaths from chronic obstructive puimonary disease occurred as early, with half of
those deaths occurring by the age of 78. Deaths from other causes occurred on average
later than did deaths from cancers. Like males, females who died of cancer (Table 47)
had an average age at death between 77 and 78. The difference between this relatively
young average age at death and the ages for other causes was much more pronounced

among females than it was among males.
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Graphically, the nine causes of death. with all cancers grouped, are shown on Figures 15
and 16 to show differences in age at death distributions for males and females. Again, the
younger age pattern for all cancer deaths was evident for both sexes. Atherosclerosis and
pneumonia in both males and females had the oldest pattern. Although the patterns were
similar frr males and females, the difference between the cumulative hazard functions of
the ’c‘mlxses affecting younger ages (all cancer, COPD and diabetes)-and those affecting

older ages was wider than the difference in hazard function patterns for males.

Pairs of Causes of Death

Multiple cause of death life table methods were used to show conditional and cumulative
conditional probabilities of death for the primary ‘causes of death with and without other
causes. This analysis shows the contribution of a second cause of death to the mortality
probability and to the average age of death. As done previously, each analysis is
presented as a table of conditional probabilities (Tables 48-57) and graphically in a figure
of cumulative conditional prébabilities (Figures 17-26), separately for each sex. In each
table, the probabilities for the main cause are divided into those with and without a
second cause; the probabilities do not add across the age to the probability for the main
cause, rather each pair analysis (the main cause with and without one second vcause) adds

to the probability for the main cause.

Tables 48 and 49 and Figures 17 and 18 show .the mortality probabilities for the main
cause [HD and those .for IHD with and without diabetes, atherosclerosis and chronic
obstructive pulmonary disease. For males (Table 48), the addition of diabetes to IHD did
not appreciably change the magnitude of mortality probabilities. Those males who died
of IHD with diabetes had younger ages at death than those without diabetes, as shown on
Figure 17. Similarly, the addition of atherosclerosis to IHD did not appreciably change
mortality probabilities at early ages, but at older ages an increasing proportion of deaths

from IHD included atherosclerosis. The graphic display of this Apair, shown on Figure 17
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(middle graph)}, differs from that seen for diabetes; the mean age at death for those who
died from [HD and atherosclerosis was older than that for those who died from IHD
without atherosclerosis. For the pair IHD with COPD, the pattern seen resembles that of
HD with diabetes; addition of COPD did not appreciably change the mortality probabili-
ties and the pair had a younger mean age at death than that seen for those who died

from IHD without COPD.

Table 49 shows that, as among males, the proportion of the mortality probability at each
age for females with IHD and diabetes was very small compared to those with IHD
without diabetes. The graphic‘ presentation (Figure 18) is similar to that for males, but
showing a larger age diffcrence between the mean age of death for those females who died
of IHD with diabetes (yoﬁnger) and those who died of IHD without diabetes. Similarly,
the proportion of IHD mortality with atl;erosclerosis increased with age among females as
among males, and the graphic presentation is nearly identical for both sexes, again show-
ing the older mean age of death of those who died from IHD with atherosclerosis as com-
pared to those who died from IHD without atherosclerosis. The addition of COPD to
mbrtality from THD did not change the IHD mortality probabilities as much for females as
it did for males, although for those females who did die from the pair, the mean age of
death was younger and the difference between ages at death for those with and without

COPD was larger at all ages.

All other heart disease was examined next, and is shown on Tables 50 and 51 and Figures
19 and 20, paired as before with diabetes, atherosclerosis and COPD. Among males
(Table 50 and Figure 19), the patterns seen for the three pairs were similar to those seen
for IHD; the mortality px;obabilities for those who died from all other heart disease with
atherosclerosis were lower at earlier ages, although the mean age at death was about the
same. Similarly, the mortality probabilities for those who died from all other heart

disease with COPD were lower at earlier ages than those seen for IHD with COPD. The
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same pattern held for all other heart disease combinations for females (Table 51 and Fig-
ure 20), paralleling that seen for [HD. Those females who died of all other heart disease
and COPD had a younger mean age of death and a higher cumulative hazard function at

every age than did those females who died of IHD and COPD.

Hypertension combined with and without diaBetes, atherosclerosis and COPD is shown on
Table 52 and Figure 21 for males and on Table 53 and Figure 22 for females. The addi-
tion of diabetes changed the conditional mortality probabilities for males more at younger
ages than at older ages, but in general diabetes did not alter the probability of death
from hypertension. Of those males who died from hypertension with diabetes, however,
the ;umulative hazard function was higher, that is, the mean age of death was younger.
Those who died from hypertension and atherosclerosis, by contrast, had a lower cumula-
tive hazard function and an older mean age of death than did those who died from hyper-
tension without atheroselerosis. And, in the same patterh as that seen for COPD com-
bined with IHD and with all other heart disease, the _addition of COPD to hypertension
lowered the mean age of death for males. Among females (Table 53 and Figure 22), the
addition of diabetes to hypertension resulted in a younger age of death, and the impact of
this pair was somewhat larger, i.e., there was a larger diflerence in mortality probabilities
between those with hypertension without diabetes and all hypertensionhthan that seen in
previous graphs for females with diabetes. Addition of atherosclerosis to hypertension
resulted in-lower cumulative mortality probabilities and an older mean age of death as
compared with hypertension without atherosclerosis. The combination of hypertension
with COPD -among females resulted in a markedly higher cumulative hazard function and
a lower mean age of death, although the impact of this pair on overall hypertension mor-

tality was small.

Cerebrovascular disease combined with diabetes, atherosclerosis and COPD is shown for

males on Table 54 and Figure 23 and for females on Table 55 and Figure 24. Again, the
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addition of diabetes, atheroscierosis or COPD did not appreciably change the male or the
female mortality p.robabilities for CVD. The same patterns held for both males and
females, that is that the age of death was lower when diabetes or COPD was added to
CVD and the age of death was higher when atherosclerosis was added to CVD. The
differences were less, however, than in previous pair combinations, and the hazard func-
tions were shifted to the right indicating overall older mean ages of death for CVD.
Among females the pattern is shifted still further toward older ages for mortality from

CVD.

All cancer combined with the diseases THD, diabetes, atherosclerosis and COPD are shown
on Table 56 and Figure 25 for males and on Table 57 and Figure 26 for females. The
proportion of all cancer mortality from those who had COPD is larger than the propor-
tion with either diabetes or atherosclerosis for males, which may reflect the contribution
of lung cancer and related chronic lung disease to the all cancer category. Also among
- males, the mean age of death for those with cancer and diabetes or COPD did not change
compared to those without the second cause, whereas all cancer with atherosclerosis and
all cancer with IHD showed lower (older mean age at death) cumulative mortality proba-
bilities than did all cancer without the second cause. Among females (Table 57 and Fig-
“ure 26) the patterns were similar to those among males for all cancer combined with and
without IHD, diabetes, atherosclerosis or COPD, but .t,he cumulative hazard function
curves were shifted to the right, indicating older ages at death. Also different among
females was the more marked increase in cumulative mortality at earlier ages among

those who died of all cancer with COPD.



DISCUSSION

The purpose of this study was twofold: first, to describe mortality patterns in the elderly,
using single and multiple cause of death data, and to compare and contrast the results
using each set of data, for example, to assess the biases incurred by using only single
rather than multiple cause of death information in the description of mortality in the eld-
erly. The second purpose was the examination of ways to analyze and present informa-

tion on multiple causes of death in a meaningful way.

Mortality Patterns in the California Elderly

Data sele.ct.ed for use in this study constitute the deaths of all whites aged 65 and older in
California in 1970, 1975 and 1980. Differences in mortality rates between this population
and its subgroups and the U.S. population of whites as a whole may be due to a wide
range of factors. Posgible explanations for the lower California mortality rates include
selective migration of healthy elders to the state, lifestyle and healthcare delivery system

differences, environmental factors and others which are beyond the scope of this study.

Decreases in total mortality rates and increases in life expectancy over time were seen
overall, with smaller changes in the second time period, 1975 to 1980, than in the first,
1970 to 19_75. By age and sex, mortality rates in the oldest groups for males and espe-
cially for females actuélly increased between 1975 and 1980. This may be due to the con-
tinuing impact of earlier exposures to smoking and possibly lifestyle factors on subsequent
heart and respiratory disease among the oldest age groups; the lower rates in younger age

groups may be evidence of passage of the ischemic heart disease ‘“‘epidemic”.

The common diseases of older ages were seen among white Californians, and these were

similar to those listed by NCHS as the leading causes of death in the U.S. (54). The lead-
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ing causes o.f death for all ages for the U.S. show evidence of the aging of the population
and the relatively small role of infant mortality on overall mortality. The causes seen in
this study were similar to those seen in the U.S.: heart disease, particularly ischemic heart
disease, and respiratory cancer in younger ages, and increasing frequency in older ages of

diseases associated with aging: cerebrovascular disease, atherosclerosis and pneumonia.

Using single cause of death statistics, ischemic heart disease topped the list of common
causes of death for both males and females, although it decreased over time; the predomi-
nance of this cause over other causes accounted for much of the decreases over time in
total mortality rates. Respiratory cancer mortality rates, paralleling smoking and
environmental exposures in males, increased over time in older age groups and decreased
over time in younger males, with less smoking or exposure to cigarettes with lower tar
and nicotine (55). The underlying mortality rates from chronic obstructive pulmonary
disease showed a decreasing differential between male and female rates over time, paral-
leling the increase in smoking among women. Theée rates, however, were still lower than
male rates, possibly because the exposures were less intense or occurred a.f£er filtered
cigarettes were commonly available. Cerebrovascular disease decreased in younger age
groups as an underlying cause, but became more predominant in older age groups in both

males and females.

Using any mention of a cause on the dea;h certificate, heart diseases, including ischemic
heart diseaSe and “all other heart disease”, remained the most frequent causes mentioned
on death certificates. The reported decline in [HD over time (56) was borne out b}; these
data, evident in both underlying cause mentions and in contributing cause mentions.
Declines using all mentions of IHD were less, however, than those using single cause
statistics. For example, declines in males aged 65-69 were 12 percent then 23 percent in
the periods 1970-1975 and 1975-1980, respectively. Using all mentions of IHD, these

declines were less (10 percent then 22 percent) over the same time periods. These data
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suggest that improved treatment making the disease secondary 1o another cause at death

may be a factor as well as decreases in IHD incidence.

All other heart disease mentions, however, not only increased over time as underlying
cause but also represented the category most frequently mentioned of any. This category
included diseases of pulmouiary circulation, en;iocarditis and pericarditis, and nonspecific
conditions such as cardiomyopathy, heart failure, and ill-defined complications of heart
disease (11). One should therefore interpret ischemic heart disease mortality declines in
the elderly with cal;t,ion, since thé diagnosis at death of heart failure or ill-defined compli-
cations of hea.rt. disease may represent [HD. Other diseases which were more commonly
recorded as contributing to rather than underlying a death included diabetes and atheros-

clerosis.

One runs headlong into the limitations of vital statistics data in general and multi_ple
cause of death data in particular in interpreting these findings. It is not possible: to
separate cases for whom causes of death were “equal” cont;ibutors, in which the use of
rates of any mention of a cause would be completely acceptable, from cases for whom one
cause was clearly the underlying disease process and the other causes were either simply
present or truly contributing to the death. Coding rules which sometimes arbitrarily
assigned as underlying one cause over _another and in::lividual physician terminology
preferences further complicate the interpretation. It is evident, however, that underlying
mortality s‘tatistics, often used as a starting point for studies or as a justification for fund-
ing, may underestimate mortality from chronic diseases such as diabetes a.hd atheros-
clerosis and may possibly overestimate other diseases preferred by physicians or coding
rules. This study showed that, for diseases such as specific cancers, underlying cause
statistics were generally adequate. For example, for deaths among males aged 65-59 in

1980, respiratory cancer and cancer of the digestive organs listed as underlying cause

represented 91 percent and 90 percent, respectively, of all mentions of these cancers on



death certificates.

Analysis of trends in underlying and contributing causes of death revealed that accidents
(other than motor vehicle) became less important as an underlying cause than as a contri-
buting cause of death. This could represent changes in management of the consequences
and complications of trauma among the elderly, such that deat;hs were not primarily due
to the accidents but due to another cause, or it could represent a decrease in the fre-
quency of accidents. As with all other findings, coding rule and physician terminology
preference changes could account for this, although there is no evidence in the literature
to support either explanation as a reason for changes in the role of accidents as a cause of
death in the elderly. Another trend was the change in hyperplasia of the prostate from
underlying cause to a contributor among males, and the same trend for hypertension and
hypertension-related diseases in males and females. Both trends could be due to better
casefinding, early diagnosis and better management of these diseases; for hypertension,
the fifteen year period from 1968 to 1982 included increased hypertension awareness and

treatment programs (57).

All other heart disease and other diseases of the endocardium were more commonly listed
as underlying than as contributing causes of death over time. Coding and physician ter-
minology preferences, or even medical practices such as less rigorous testing to make a
definitive diagnosis of ischemic heart disease in the elderly leading to a less specific cause
on the death certificate, may be important factors which could not be fully investigated
using only death certificates. This finding, however, again points out the complex prob-
lem and possible biases in interpreting changes in mortality by using underlying mortality

statistics alone.

Analysis of pairs of causes of death, with the confounding eflect of the frequency of a
given cause removed, revealed that pairs of chronic diseases occurred together more often

with age. This is consistent with the earlier observations that the number of causes of



death per person increased with age. Common contributing causes of death such as dia-
betes, atherosclerosis and COPD occurred more commonly with heart diseases and cere-
brovascular disease, and less commonly with cancers or infectious diseases. Again, it is
difficult to know the relative contribution of each cause in a pair to the mortality of the
individual. The information does support, however, findings from morbidity studies
showing an association between diabetes and heart disease (57), diabetes and hypertension

(58) and chronic obstructive pulmonary disease and respiratory cancer (59).

The expectation of life for all U.S. whites aged 65 in 1980 was similar to that founa for

white Californians, 14.26 and 14.24 for males and 18.55 and 18.19 for females, respec-
tively (60). Life table analyses showed the impact of ischemic heart disease on male mor-
tality rates, such that there was near convergence of male and female rates at later ages
under the hypothetical situation with IIID removed. As in other analyses, when all men-

tions of a cause were counted, life expectancy gains on removal of the cause were greater.

The number of causes of death per person did not change much over the time periods stu-
died, within each age-sex group. In comparison to multiple cause of death data collected
by NCHS in 1955, however, the average number of causes per death iﬁcreased (61), from
2.09 and 2.12 in white males aged 65-84 and 85 and older, respectively, and from 2.04 and
2.12 in the same age groups for females. The numbers for 1980 were over 3 causes per
death. Oge must note, however, that these mean values are slightly biased since in 1955
only 5 causes were tabulated, although they reported that only 2 percent of death
certificates had 5 or more causes listed; in this study, over 13 percent of deaths had 5 or

more causes listed.

The number of causes per death increased, both in 1955 and in the present study years,
with age. This finding, combined with decreasing overall mortality rates and increased
life expectancy for the elderly, implies that the incidence of disease was not decreasing

but that lives were prolonged through better management of disease or other reasons. In



fact, earlier or better casefinding for certain diseases with treatment at less severe stages
or actual increases in disease incidence, such as respiratory cancer and IHD which have
increased since 1955, may account for the larger number of causes per death, even though
overall mortality rates have declined. Barrett-Connor suggested in her study of car-
diovascular risk factors in those over age 50 that there has been a shift in risk factor dis-
tribution to older ages (62). This study showed what might not be risk factor shift but a

shift in risk of death from other causes.

Olson and her colleagues tabulated data provided by NCHS for 1955 California deaths
(63). Her study included California deaths among non-whites as well as whites and there-
fore is not entirely comparable to this §tudy. Numbers of causes per death were slightly
higher than the national average, and the number for males and females was nearly equal
at 2.24 and 2.28 causes per death, respectively. Her study of California deaths focused on
diabetes and showed that the proportion of deaths with diabetes increased with age, peak-
ing at the age group 65-74 and falling in the oldest age group, for both males and

females.

White and her colleagues compared Olson’s results to all 1980 California deaths (64), and
showed the increase in the proportion of death certificates with mention of diabetes over
time, supporting the idea of better casefinding or an increase in the disease. When both
the 1955 d_at,a and the 1980 data were compared with U.S. National Health Survey data,
diabetes prevalence decreased in the oldest age groups in 1957-1959, as did mentions on
death certificates; in 1979-1981, however, diabetes prevalence increased with age for both
males and females. This finding, combined with a lower proportion of deaths with dia-
betes in the oldest age groups supports the idea of better management of the disease

rather than earlier deaths from diabetes.

Fries stated in 1980 that decreases in mortality rates and the increase in average life

expectancy are oflset by a fixed human lifespan (65). He suggested that improvements in



lifestyle, the environment and healthcare have essentially eliminated infectious diseases as
the major health concerns and have postponed the onset of chronic diseases to later ages.
His prediction of a fixed lifespan, with an average age of death at 85 and a maximum lif:e
potential of about 110, was based on the convergence of expectation of life plots over
time and on experiments by Hayflick in which cel's doubled a finite number of times (66).
He concluded that in time people will live longér, hc’;alt.hier lives until the maximum age is

attained and natural death occurs.

Fries’ theory generated a conéidérable amount of controversy, for many reasons including
his prediction. that fewer healthcare dollars would be needed because chronic diseases
would account for a successively smaller proportion of time in the average lifespan.
Sc¢hneider and Brody pointed out the danéer of limiting healthcare policy and planning
decisions based on predictions of fewer and healthier older adults .(67). " They gave evi-
den;:e, including the decrease in mortality rates which resumed following a plafeau in -the
1960s and in particular data showing the largest decreases in mortality among those over
age 85. This study of white Californians showed overall mortality declines but
spéciﬁcally showed larger decreases in age groups up to age 85 between 1970 and 1975,
with increases in mortality for. males and females aged 85 and older between 1975 and
1980. Differences between this study and national findings may be due to the California
population differing from the entire U.S. and the inclusion of races other than white in

their data..

This study supports the idea that elders have more, rather than fewer, chronic diseases at
death. The question remains, however, were they sicker? There is evidence from morbi-
dity studies that the number of older persons with chronic diseases and the disabilities
associated with these diseases have increased (68,69). Unfortunately, mortality statistics
alone can not indicate whether persons dying with multiple causes were sicker at death,

what the duration of their illnesses was or how much disability they experienced during
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their lives. Improvements in diagnostic methods alone could increase the number of
“causes” of death, if physi‘cians were simply to list known diseases. In this study females
had more causes of death listed than did males, although mortality rates among females
in all age groups and for all causes were lower. Logic might hold that the more diseases a
person has, the sicker he or she is and. dsgnh will come earlier. A question remains, how-
ever, unanswered fully by this study, as to whether more causes in some cases was an
indication of more healthcare; were there persons who came to medical attention earlier
or more often and therefore had earlier and more treatable conditions, which nonetheless
got mentioned on the death certificate? This could be an explanation for lower female

mortality rates.

This study also showed that, for some common chronic diseases studied, the cumulative
mortality probability curve for those with a given chronic disease with atherosclerosis was
Iowe; than the cumulative mortality probability curve for the disease without atheros-
clerosis, indicating that those who died with atherosclerosis died later than those who
died without atherosclerosis. For all other combinations studied, the addition of a second
chronic disease lowered the cumulative mortality curv;'e, and resulted in earlier deaths.
Atherosclerosis, involving the accumulation of lipid-containing material in blood vessel
linings, is the principal cause underlying myocardial and cerebral infarction, when such
atheromas are released into the bloodstream. Atherosclerotic fatty streaks are commonly
found in children, and the further development of plaques is thought to be diet- and age-
related (70). A diagnosis of atherosclerosis may, therefore, directly reflect age, thus
explaining the older pattern of mortality when atherosclerosis was present. Alternately,
the signs and symptoms of atherosclerosis, including pain in the extremities and resulting
gait difficulties, may lead older adults to healthcare and treatment earlier and prolong
life. These data showed interesting patterns but as usual questions of interpretation

remain.
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Analysis of Multiple Cause of Death Data

The second purpose of this study was an investigation of methods of analysis and descrip-
tion of multiple cause of death data. Perhaps the initial and most useful analysis was
based on the tabulation of any mention of a cause on the death certificate forming the
numerators of mortality rates. After removing duplicate citations per record, this rste
alone and when contrasted with the underlying rate prov-ided the most accurate view of
the overall impact of a condition on mortality and removed the bias incurred when only
single causes are used. In this study, for example, atherosclerosis mortality rates by any
mention on the death certificates were among the top six causes of death for all age and
sex groups. Atherosclerosis was four to over ten times more likely to be reported as a

contributing cause as an underlying cause.

Other researchers have used these rates, especially in the analysis of diseases not com-
monly listed as underlying cause, whether by severity, physician preferences or coding
rules. Milham studied mortality by occupation using all mentions of a cause and found
an excess in rheumatoid arthritis in farmers, and asbestosis in plumbers, pipefitters. and
: stc;,amﬁtters (71). Fife contrasted the role of injury as underlying cause of death in all age
groups, and found thaf, using underlying statistics alone underestimated by 50 percent the

rate of mortality associated with injury among those 75 and older (72).

The average number of causes per death and the distribution of deaths by number of
causes reported were useful as a comparison to data from 1955 (61) showing the increas;:
in the number of conditions reported at death in this study. Tabulation of specific
diseases according to whether they were reported alone or with other causes is an indica-
tion of the severity of conditions, although coding rules such as those which select a
malignancy over all other causes as the underlying cause made interpretation difficult.
Moreover, deaths from accidents and injuries always had more than one cause listed, only

because the record listed the accident as underlying and the nature of injury as a contri-
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buting cause, such as motor vehicle accident and concussion. For all accidents, injuries
and external events causing death, therefore, the count of causes per death was always at
least two. Israel reported that violent or externai causes reported as the underlying cause
of death in 1979 frequently were reported alone (73). It is unclear how their statistics
were obtained, unless for those deaths one cause was subtracted from the number
reported to account for the automatic reporting of two causes. In this study all acciden-
tal causes were reported with the nature of injury causes, therefore biasing the number of
causes per death upward. A similar bias may have occurred when primary cancer 'was the
underlying cause and a secondary unspecified metastasis was a contributing cause, result-

ing in a count of two causes for the same condition.

Another method used in this study to describe multiple causes of death was the genera-
tion of summary statistics to compare trends in underlying and contributing rates for a
given cause over time. A log-linear model was used, which measured how different from
parallel the unc!erlying and contributing rate trend lines were, regardless of ;hether the
trend from 1970 to 1980 increased, decreased or stayed the same. The model and result-

ing z-scores were easy to understand and comparable.

Manton also compared trends in mortality rates, using underlying (UC) rates compared to
multiple cause (MC) rates (44), which in this study were called any mention of a cause
rates. He called the MC/UC ratio an indicator of the severity or lethality of the cause,

and generated an index to show the trend:

Mc,, / UG,
MC, ] UG,

where the severity ratio at time 2 (¢,) is compared to the severity ratio at time 1 (¢;). He
interpreted an index over one as a relative increase in the role of the disease as a contri-

buting cause of death, or a relative decrease in its role as an underlying cause. Indices
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less than one signified the opposite, a decrease in the contributing cause role or an

increase in its underlying role.

Both methods are comparable, and Manton’s results are similar to those of this study, but
there are some advantages to the method used in this ssudy. The log-linear method may
be easier to understand because it is additive rather than multiplicative. Further, it can
be accompanied by graphics to show lines generated by rates at the two points in time
and it may be easier to understand all the possible changes involved: either the underly-
ing or the contributing rate may be increasing, decreasing or staying the same. Manton’s
interpretation of his trend index only suggests changes in the severity of the disease as a
reason for the change ip trend. Additional explanations include coding changes or physi-
cian terminology preferences over time. Mortality and morbidity studies have shown that
'the number of chronic diseases increases with age. Therefore the common chronic
diseases would likely show a decrea;se in mentions as underlying cause relative to men-
tions as contributing cause simply because there are more of them per person and only
one can be mentioned as underlying cause on the death certificate. Any conclusions
a.béut a decrease in severity of a given cause because it is less often called underlying may

represent over-interpretation of the data.

The analysis of pairs in this study included mortality rates by pairs of causes and the
most frequ_ent, pairs of contributing causes (excluding the underlying cause). These ana-
lyses were useful to show the range of combinations that occurred c;n death certificates,
but the rates were influenced by the most common causes of death, ischemic heart
disease, all other heart disease, and some of the secondary or nonspecific causes. The
presentation of pairs excluding the underlying cause would be more useful if true *‘tri-
plets’” were tabulated, so that pairs with a specific underlying cause could be seen, which

was not done in this study.
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A measure that eliminated the influence of the frequency of a given cause was the z-score
measuring the likelihood of the occurrence of a pair of causes. This standardized measure
enabled comparisons between pairs whose individual member frequencies were different.
A measure of independence was also made by Baum and Manton to investigate stroke-
related mortality (74). They to;k into‘account whether or not the stroke was listed as
the underlying cause of death and czilculated the expected number of pairs when cause A
was contributing with cause B as underlying the death:

(# B as underlying {# A as contributing)
(# A as contributing) + (# not A)

expected # =

Baum does mention that the selection rules employed by NCHS to determine the underly-
ing cause may bias the resulting ratios. For example, il the physician listed both stroke
and ischemic heart disease, current coding rules would select IHD as the underlying cause
regardless of the positions on the death certificate. Again the measure used in this study
may be easier to understand, since it uses more common epidemiologic terms for investi-
gating independence. Using any mention of a cause on the death certificate, however,
equates diseases or conditions that may not be equal at all; this method in which neither
cause is assumed to be underlying is simpler and may be preferable to a method based oh

coding rules and physician preference which may change over time.

Chandra and his colleagues analyzed pairs of causes of death using a case control study
design (75);- They examined all Aeaths in 1978 with an underlying cause of nervous sys-
tem tumor and selected two controls for each death, matched by sex, age, race, county
and year of death, from deaths with any other underlying cause. Odds ratios were calcu-
lated to indicate contributing causes occurring more frequently with nervous system
tumors than with other underlying causes of death. They failed to show known associa-
tions between nervous system tumors and other conditions, possibly because of their

methods. For example, their study did not show a relationship between nervous system



tumors and diabetes, although they stated the association has been reported. Because of
the large proportion of deaths with ischemic heart disease as underlying cause and the
relationship between IHD and diabetes, a large proportion of the controls selected may
have had diabetes as a contributing cause. This association may have been stronger than
the association between nervous system tumors and diabetes. This method »f pair

analysis may not be as useful as is the analysis of independence of pair causes to deter-

mine clusters of conditions.

Chamblee and Evans calculated the expected number of pairs of causes in the same way
as done in this study (42), then used Yule’s Q to measure the strength of the relationship
between causes in the pair. They used the numbers from all deaths in 1976, calculating

Yule’s Q as follows for the example of diabetes and nephritis:

Nephritis Present | Nephritis Absent Total
Diabetes Present 3775 130730 134505
Diabetes Absent 22418 1752517 1774935
Total 26193 1883247 1909440

‘(130730)(22418) - (3775)(1752517)
(130730)(22418) + (3775)(1752517)

where Yule' s Q@ =

is equal to .39, representing the strength of the relationship between diabetes and
nephritis. They acknowledged, however, that a measure of strength of the relationship
between two causes of death needs additional control variables in order to be meaningful.

They reported that the relationship could also be expressed as an odds ratio,

1+@)1-Q)

Wong and his associates used a matrix of causes for presentation of pairs, and made a
cross-tabulation of pairs of causes for 7394 deaths of a cohqrt of white steelworkers for 16
categories of causes (76). They computed expected frequencies of pairs of causes from
this table.

Although their method is useful for specific, well-defined diseases, cross-

tabulation of causes of death is cumbersome and the number of possible pair
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combinations in a general study is large unless broad disease groupings are made and few

age-sex groupings are used.

The highest z-scores indicating non-independence of causes were presented in this study,
as were all possible pairs with one-cause of interest specified. In this way the number of
possii)le pairs could be decreased to a more manageable number, and the relative likeli-
hood of pair occurrences with one cause specified could be compared for different second
causes and over different ages. For example, in previous analyses the mentions of pneu-
monia were described as increasing markedly with age for both males and females in
1980. In the pair analysis of the independence of pneumonia with other causes among
males, three patterns of interes:t emerged. In all three patterns pneumonia occurred with
the cause more often than would be expected by the frequency of each cause individually.
For chronic obstructive pulmonary disease, the likelihood of joint occurrence with pneu-
monia decreased with age; for atherosclerosis it increased, and for is;:hemic heart d}sease ’
joint occurrence likelihood stayed about the same. This analysis, combinéd with rat;s of
ha.ny mention of a cause, can give further information on the possible role of diseases at
death. The decrease in association between COPD and pneumonia at later ages, com-
bined with the increasing rate of pneumonia anywhere on the death certificate, implies
that pneumonia was less a complication of COPD and more a primary cause of death at
older ages or associated with other causes. The opposite trend for atherosclerosis can lead
to hypotheses of pneumonia as a complication of or an accompaniment to this circulatory
disease. Z-scores were decreasing with age, as in the case of pneumonia as one cause in a
pair, implying the emergence of pneumonia as an independent primary cause of death at
older ages, especially since it increased markedly with age, or it can imply that pneu-
monia became the complication of a different set of primary diseasés at older ages than at

younger ages.

Life table analyses of multiple cause of death data were used to evaluate the relative con-
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tribution of diseases, singly and in combination, to decreases in life expectancy. Further,
survival and mortality curves were a graphic way of presenting multiple cause mortality
data. With average years of life- remaining at age 65 {¢45) as a baseline, the calculation
of cause elimination life tables showed added years of life if a certain cause were not
present but mortality rates for other causes remained the same. Cause elimination in this
study was presented for both the cause as underlying the death and for any mention of

the cause on the death certificate.

Manton used this method as well, calling any mention of a cause “pattern of failure”
(77). He further defined the gain in life expectancy, in order to interpret whether the gain
represented many years for a few people or fewer years for a large group (78). He did so
by weighting the added years by the proportion of the population who would have died of

the disease if it had not been removed:

weighted gain
33 14 g

= e

allgain 1%

o ()

The calculation of gains in life expectancy assumes independence between causes of
death, that is, that the mortality risk from a given (eliminated) chronic disease is
independent of the mortality risks fl;om other chronic diseases. This assumption is not
medically supported; the elimination of a single cause is improbable, although the calcula-
tion of its removal is useful to assess its relative impact. Further, the mortality rates
from other f-causes if a disease or cluster of diseases were removed would not be propor-
tionately increased as implied under the hypothesis of independence. Because of the lack
of independence of most chronic diseases, gains in life expectancy were treated as relative
rather than as absolute measures. Gains in years remaining using competing risk methods
were caiculated simply as a way to demonstrate the reiative contribution of single
diseases to mortality among the elderly, rather than to make statements about the actual

impact in terms of years of life for specific diseases or populations. Caution should be
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exercised in interpreting life expectancy gains for specific populations, using the removal

of any mention of a cause, when the causes are not independent in the population.

Multiple decrement life table methods were used in this study to divide mortality proba-
bilities by specific underlying causes; this analysis was useful to show the relative magni-
tude of the contribution of each disease or category of diseases and graphically to show
the age distribution associated with these diseases. Multiple decrement life table methods
have been used by others in the analysis of mortality among the elderly (77,79,80). In
this study, however, multiple decrement methods were used to analyze pairs of causes in
a diﬂ'ere‘nt way to show how mortality from a given cause changed with or without a
second cause. Counts of any mention of a cause on the death certificate were used, but
for each analysis the groups compared were mutually exclusive. For example, ischemic
heart disease mortality probabilities were presented graphically alone and witl; the proba-
bilities divided into those with and those without atherosclerosis. The two groups were
mutually exclusive and the probabilities added to form the overall IHD mortality. This
presentation showed the difference in age distributions for the ma.in‘ causes of death with
and without atherosclerosis as compared to those main causes with and without diabetes
or chronic obstructive pulmonary disease. Those dying of a disease with atherosclerosis
had an older pattern of mortality as compared to those dying of the disease without ath-
erosclerosis, whereas those dying of a d'isease with diabetes or COPD had younger mean
ages of death as compared to those dying of the disease without diabetes or COPD. This
analysis used multiple decrement techniques to divide mortality probabilities; while it is
important to use any mention or “pattern of failure’’ counts to capture the full mortality
impact of a cause, pair analysis using mutually exclusive groups is important as well.
Analysis using triplets of causes using mutually exclusive groups is more unwieldy, but in
the case of specific disease clusters this method may be the clearest and most accurate

way to describe multiple causes of death.



Future Uses of Multiple Cause Mortality Data

The NCHS database for multiple causes of death is large, requiring computers capable of
reading multiple-reel files, which precludes its use by many institutions and researchers.
The tapes, which became available several years ago, list causes of death twicz for each
record (as described in the Methods chapter), based on an exploratox:y studv using a sam-
ple of multiple causes from 1955 (81). Subsequent research using ti)e database has been
limited, possibly because of the size of the database, in spite of one paper discussing the
potential uses of the data (42) and another encouraging its use (73) invprestigious jour-
nals. Single cause of death mortality tapes, by contrast, have also been available for
research, and comprise single-reel files, one tape for each year; these data are more

manageable by health department and institution computers and researchers.

Researchers have been interested in mortality statistics that capture issues beyond those
reflected by a single cause of death for: many years. The National Center for Health
Statistics has responded in two somewhat conflicting ways. First, they tabulated up to
two causes for a few single years prior to 1955, up to five conditions in 1955 and up to 14
t,h‘en 20 causes of death for the years 1968-1983, and now intend to make this data avail-
able on an ongoing basis. NCHS has also responded to the need for more complete single
cause of death information by joining multiple causes into the most comprehensive single
conditions for underlying cause statistics. The International Classification of Diseases has
evolved over the years to make single codes for diseases that often occur together but
may represent two or more disease processes; NCHS has further combined and
compressed disease categories by its coding rules to make the single, most comprehensive
cause of death of all repqrted. The combined result of these activities has been the loss of
information the fact that the data no longer reflects many of the complexities associated
with multiple cause analysis. Moreover, the selection of one underlying cause, especially
in deaths of older persons, can be arbitrary even with compressed and combined single

causes; the underlying disease process is often not singular (82).



-87-

The relatively new and complete tapes of multiple causes of death have been provided for
researchers but have not yet been widely in use. In its effort to provide all possible infor-
mation, NCHS may have made the database too large for computer systems currently
used. In this era of cost containment and medical care and research cutbacks, concern
may be 'well founded that the multiple cause database, if not used, will no longer be pro-
vided. Some‘researchers have called for changes in the death certificate in order to
accomodate sinuatiéns where a single cause of death may not be clear (63). ‘Another pro-
posal is the complete change in the ICD, and changes in the NCHS system to combine
causes, in order to decompress the codes which by theif compression sometimes become
contradictory when used for multiple cause analysis, and to make single codes that allow
for multiple concurrent causes. Both suggestions involve major expense and effort with
some loss in comparability to the past, and are unlikely to occur, especially since efforts
are under‘Way to make the classiﬁcation of diseases, for both single and multiple cause

analyses, internationally comparable (73).

There are specific ways in which NCHS could make the database easier to use and the
data more accurate. First, to decrease its size, the dual coding system could be
separated; researchers wanting tapes of the entity axis codes (before they are linked into
codes comparable to underlying cause statistics) could get separate tapes from those
wanting record axis codes which are comparable to single cause of death statistics. This
would greatly decrease the size of each record and the cost of providing the database and
increase t.:he ease of database management. Further, if NCHS were to produce a set of
multiple cause tapes using only the 72 cause categories, with duplicates from this
compression on each record removed, the resulting tapes would be manageable by far
more researchers. Persons wanting the specific ICD codes could request the more detailed

database.

The record axis codes may be more useful to epidemiologists looking at overall mortality
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patterns as a first step in examining a population. Currently the database lists the under-
lying cause separately followed by all the record axis causes; the underlying cause is
among the record axis causes, but not always exactly the same, because of computer cod-
ing variations, a cofndition which is supposed to change in datasets after 1983 (48).
Clearly the database cotld also be made smaller by including the underlying cause with a
flag, followed by all other causes on the death certificate, rather than listing the underly-
ing cause twice. Aéa.in, this scheme using the 72 cause compression for both the underly-

ing and the contributing causes would be much easier for researchers to use.

The coding and repérting of accidents and external causes of death biases the number of
causes per record upward; all bsuch deaths have at least two causes in multiple cause lists,
one for the event and one for hhe- nature of the physical injury causing the death. In the
proposed 72 category multiple cause database, external causes of death could be listed
once for the purpose of counting the number of causes per record. Again, the use of flags
could allow researchers to investigate the nature of injury data without interfering with

the standard reporting ol such causes, which is by external event.

Vital statistics on mortality will continue to be important in the study of trends in popu-
lations; the analysis of mortality in specific groups will continue to be an important first
step in the development of hypotheses prior to the vdesign of more definitive and expen-
sive researt_:h to investigate disease etiology, prevention or control. In this era of longer
life expectancy with multiple chronic diseases, analysis of multiple cause mortality statis-
tics should become the usual precursor to co-morbidity studies. The findings of this study
were intriguing in spite of the constraints of the database. Future evolution of the data-

base should increase its potential use in epidemiologic research.
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TABLE 1

All Cause Mortality Rates per 100,000
Among White Males and Females Age 65 and Older
California, 1970, 1975 and 1980

Males
Rate (Number of Deaths) per Year
Age. , 1870 1975 1980
65-69 3826.65  (9831)  3395.90 (10000)  3110.99 (10636)
70-74 5439.75 (10318)  5160.61 (10859)  4718.80 (11483)
75-79 8222.17 (10497)  7572.03 (10446) 712257 (11333)
80-84 12039.79  (8823) 1121252  (9177) 10806.01  (9551)
85 and older 19365.94  (7935) 18459.01  (9320) 18990.06  (11391)

Total 65 and older ~ 6885.01 (47404) 642529 (49811)  6083.10  (54394)

Females
Rate (Number of Deaths) per Year
"~ Age 1970 1975 1980
65-69 184207  (5917) 170598  (6292)  1666.21  (6982)
70-74 2844.98 (7618) 2614.90 (7682) 2631.05 (8765)
75-79 4921.39  (9813)  4334.16  (9815)  4068.23  (10310)
80-84 8233.34 (10478)  7083.60 (11117)  7045.95 (12028)
85 and older 16203.96 (13646) 14460.20 (16575) 14735.78  (21525)

Total 65 and older ~ 4747.88 (47472) 443564 (51481)  4507.78 (59610)



Mean Number of Causes of Death

TABLE 2

Among White Males and Females Age 65 and Older

California, 1970, 1975 and 1980

Males
Mean and (Number of Deaths) per Year
Age 1970 1975 1980
65-69 293  (9831) 2.89 (10000) 2.92 (10636)
70-74 300 (10318) 2.98 (10859) 3.01 (11483)
75-79 3.11 (10497) 3.04 (10446) 3.07 (11333)
80-84 313  (8823) 3.2  (9177) 3.2 (9551)
85 and older 3.14  (7935) 3.10  (9329) 3.2 (11391)
Total 3.06 (47404) 3.02 (49811) 3.05 (54394)
Females
Mean and (Number of Deaths) per Year
Age 1970 1975 1980
65-69 2.94 (5917) 2.89  (6292) 2.94  (6982)
70-74 300 (7618) =298  (7682) 3.01  (8765)
75-79 3.06 (9813) 3.00 (9815) 3.06 (10310)
80-84 308 (10478) 3.02 (11117) 3.10 (12028)
85 and older 3.08 (13646) 3.02 (16575) 3.07 (21525)
Total 3.04 (47472) 2.99 (51481) 3.05 (59610)
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Among White Males and Females Age 65 and Older

TABLE 3

Number of Causes of Death per Death Certificate

California, 1980

Males

Number Age Group

of Causes 65-69 70-74 75-79 80-84 85 and older  Total
1 1597 1462 1300 928 1065 6352
2 2888 2977 2757 2334 2792 13746
3 2939 3297 3394 2945 3570 16145
4 1928 2240 2352 2048 2428 10996
5 817 990 1032 855 1013 4707
8 311 337 334 284 343 1609
7 115 120 124 99 130 588
8 29 40 26 38 32 165
9 7 13 10 13 13 56
10 S 5 2 5 4 21
11 2 2 1 2 1 8
12 0 0 1 0 0 1

Females

Number : Age Group

of Causes 65-69 70-74 75-79 80-84 85 and older Total
1 1078 1229 1178 1193 1977 6653
2 1847 2131 2628 2940 5436 15002
3 1887 2473 3031 3672 7037 18100
4 1258 1747 2029 2658 4430 12122
5 576 758 991 1046 1812 5183
8 234 279 303 351 577 1744
7 61 85 102 116 189 553
8 29 24 34 37 48 172
9 5 11 10 11 13 50
10 8 6 4 2 4 22
11 1 0 2 1 2 8
12 0 1 0 1 0 2
14 0 1 0 0 0 1
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Proportion of Deaths with 2 or More Causes
Listed on the Death Certificate, by Underlying Cause of Death
Among White Males Aged 65 and Older, California, 1980

TABLE 4

, Age Group
Cause 85-69 | 70-74 | 75-79 | 80-84 | 85 and older | Total .
Shigellosis, Amebiasis - - 1.00 - - 1.00
Other Intest Inf 1.00 - 1.00 1.00 1.00 1.00
Tuberculosis 0.94 1.00 0.78  0.86 0.93 0.91
Whooping Cough - - - - - -

" Strep Throat - - - - - -
Meningococcal Inf 1.00 - - 1.00 - 1.00
Septicemia 1.00 1.00 1.00 0.97 1.00 0.99
Polio - - - - - -
Measles - - - - - -
Viral Hepatitis 1.00 1.00 1.00 1.00 1.00 1.00
Syphilis 100  1.00 . 1.00 ~ 1.00 1.00
All Other Infections 0.94 0.97 0.95 1.00 1.00 0.97
Ca Lip,Or/Pharynx 0.83 0.72 0.82 -0.80 0.86 0.81
Ca Digestive 0.76 0.81 0.84 0.82 0.83 0.81
Ca Respiratory 0.79 082 0.81 0.81 0.88 0.81
Ca Breast 0.50 1.00 0.60 - 1.00 0.67
Ca Genital 0.81 0.80  0.80 0.86 0.89 0.83
Ca Urinary 0.77 0.87 0.84 0.86 0.90 0.85
Ca Other,Unspec 0.73 0.79 0.78 0.80 0.83 0.78
Leukemia 0.74 0.71 0.77 0.72 0.89 0.76
Ca Other Lymphatic 0.75 0.69 0.79 0.82 0.80 0.76
Benign Ca,in situ 0.74 0.91 0.93 1.00 0.85 0.87
Diabetes 0.98 1.00 0.99 1.00 1.00 1.00
Nutrit Deficiency 1.00 1.00 1.00 1.00 0.91 0.97
Anemia 1.00 1.00 1.00 0.93 0.89 0.95
Meningitis 1.00 0.00 1.00 0.67 - 0.78
Rheum Heart Dis 0.91 0.97 1.00 1.00 0.90 0.95
Hyp Heart Dis 0.62 0.66 0.70 0.80 0.74 0.69
Hyp Heart/Renai Dis~ 1.00 087 100 1.00 0.95 0.96
IHD ' 0.93 0.93 0.95 0.96 0.96 0.95
Other Dis Endocard 098 097 100 098 0.98 0.98
All Other Heart Dis 0.57 0.80 0.64 0.87 0.71 0.64
Hypertension 0.95 0.96 0.86 0.92 0.92 0.92
CVD 0.89 0.93 0.93 0.94 0.93 0.93
Atherosclerosis 0.94 099 0.94 0.96 0.89 0.93
Other Dis Arteries 0.85 0.85 0.82 0.87 0.85 0.85
Bronchitis 1.00 1.00 1.00 1.00 1.00 1.00
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TABLE 4
Pneumonia 0.91 0.93 0.93 0.93 0.88 0.91
Influenza 1.00 0.83 0.67 0.89 0.89 0.87
COPD 0.93 0.94 0.95 0.96 0.98 0.95
Ulcer 0.94 0.90 0.96 0.97 0.95 0.94
Appendicitis 1.00 1.00 1.00 - 1.00 1.00
Hernia,Intest Obstr 0.92 1.00 0.92 1.00 1.00 0.97
Chron Liver Dis 0.90 0.90 0.89 0.89 0.83 0.90
Cholelithiasis 1.00 1.00 1.00 1.00 1.00 1.00
Nephritis 0.96 0.92 0.99 0.92 0.92 0.94
_ Kidney Infection 100 1.00 093 1.00 0.97 0.98
Hyper Prostate 1.00 1.00 1.00 1.00 1.00 1.00
Sign,Sym Il Def 0.05 0.00 0.00 0.09 0.35 0.12
MVA 1.00 1.00 1.00 1.00 1.00 1.00
All Other Accidents 1.00 1.00 1.00 1.00 1.00 1.00
Suicide 1.00 1.00 1.00 1.00 1.00 1.00
Homicide 1.00 1.00 1.00 1.00 1.00 1.00
All Other External 1.00 1.00 1.00 1.00 1.00 1.00

All Other 0.95 0.97 0.96 0.96 0.97 0.96

- There were no deaths in this cause category.



Proportion of Deaths with 2 or More Causes
Listed on the Death Certificate, by Underlying Cause of Death
Among White Females Aged 65 and Older, California, 1980

TABLE 5

Age Group

Cause 65-69 | 70-74 | 75-79 | 80-84 | 85 and older | Total
Shigellosis,Amebiasis - - - 1.00 - 1.00
Other Intest Inf - 1.00 1.00 - 1.00 1.00
Tuberculosis 1.00 0.75 1.00 0.88 1.00 0.94
Whooping Cough - - - - - -

" Strep Throat - - - - - -
Meningococeal Inf - - - 1.00 1.00 1.00
Septicemia 0.93 0.93 0.98 1.00 0.97 0.97
Polio - - - - - -
Measles - - - - - -
Viral Hepatitis 1.00 1.00  1.00 1.00 1.00 1.00
Syphilis 1.00 - - - - 1.00
All Other Inf 1.00 0.94 0.91 0.94 0.97 0.95
Ca Lip,Or/Pharynx-  0.77 0.88 0.79 0.78 .0.85 0.82
Ca Digestive 0.74 0.78 0.81 0.84 0.84 0.80 -
Ca Respiratory. 0.75 0.75 084. 0.82 0.82 0.78
Ca Breast 0.72 0.78 0.79 0.80 0.87 0.78
Ca Genital 0.72 0.77 0.77 0.87 0.86 0.79
Ca Urinary 0.76 0.76 0.88 0.85 0.83 0.82
Ca Other,Unspec 0.78 0.75 0.80 0.78 0.82 0.78
Leukemia 0.72 0.77 0.75 0.80 0.75 0.76
Ca Other Lymphatic 0.75 0.71 0.85 0.78 0.79 0.73
Benign Ca,in situ 0.90 0.75 0.87 0.88 0.94 0.87
Diabetes 0.99 0.99 0.99 1.00 0.99 0.99
Nutrit Deficiency 1.00 0.90 1.00 1.00 0.98 0.98
Anemia 1.00 1.00 0.93 0.87 0.95 0.94
Meningitis 1.00 0.50 0.50 1.00 0.50 0.69 .
Rheum Heart Dis 0.98 0.99 0.98 0.96 0.96 0.97
Hyp Heart Dis 0.64 0.76 0.75 0.79 0.83 0.78
Hyp Heart/Renal Dis 0.92 0.93 0.92 0.91 0.80 0.87
IHD - 0.94 0.95 0.95 0.98 0.96 0.96
Other Dis Endocard 1.00 0.95 1.00 0.93 0.98 0.97
All Other Heart Dis 0.66 0.62 0.87 0.71 0.76 0.71
Hypertension 0.92 0.90 0.91 0.90 0.95 0.92
CVvD 0.90 0.90 0.92 0.92 - 0.92 0.92
Atherosclerosis 0.92 0.91 0.94 0.90 0.90 0.90
Other Dis Arteries 0.91 0.89 0.88 0.84 0.79 0.85
Bronchitis 1.00 1.00 1.00 091 0.93 0.94
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TABLE 5
Pneumonia 0.90 0.85 0.91 0.90 - 0.89 0.89
Influenza 1.00 1.00 0.93 1.00 0.94 0.98
COPD 0.94 0.95 0.98 0.95 0.98 0.95
Ulcer - 0.95 0.88 0.90 1.00 0.93 0.93
Appendicitis - 1.00 0.87 1.00 0.89 0.88
Hernia,Intest Obstr 0.96 0.98 0.97 0.93 0.96 0.98
Chron Liver Dis 0.94 0.96 081 0.98 0.96 0.95
Cholelithiasis , 1.00 0.92 1.00 1.00 0.98 0.98
Nephritis 0.94 0.97 0.96 0.95 0.92 0.94
. Kidney Infection 1.00 1.00 0.96  0.96 0.99 0.98
Sign,Sym 1l Def 0.11 0.11 0.13 0.31 0.26 0.21
MVA 100 1.00 1.00 1.00 1.00 1.00
All Other Accidents 1.00 1.00 1.00 1.00 1.00 1.00
Suicide 1.00 1.00 1.00 1.00 1.00 1.00
Homicide 1.00 1.00 1.00 1.00 1.00 1.00
All Other External 1.00  1.00 1.00 1.00 1.00 1.00
é_ll Other , 0.94 0.94 0.95 0.97 0.96 10.96

- There were no deaths in this cause category.
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TABLE 6.1
Underlying Cause of Death
Rates and Ranks of Causes
Among White Males Aged 65-69
California, 1970, 1875 and 1980
1970 1975 1980
Cause Rank Rate per 100,000 { Rank Rate per 100.000 | Rank  Rate per 100.000
HD 1 1360.48 1 1166.34 1 938.62
Ca Respiratory 2 316.29 2 356.48 2 355.97
CVD 3 290.23 4 217.72 8 160.00
COPD 4 286.82 5 182.00 5 175.79
Ca Digestive 5 228.79 3 245.21 4 234.87
All Other 8 160.32 8 171.07 7 149.76
Chron Liver Dis 7 128.28 7 110.55 9 90.67
All Other Heart Dis 8 85.75 8 92.67 3 260.91
Ca Other, Unspee 9 80.38 9 90.22 8 . $89.74
All Other Accidents 10 75.84 11 59.49 13 41.83
Other Dis Arteries 11 68.35 13 50.82 12 50.60
Ca Genital 12 66.12 10 61.12 10 71.68
Pneumonia 13 59.08 12 54.67 11 53.82
Ca Urinary 14 53.69 14 49.54 14 41.53
Diabetes 15 50.94 17 42.41 17  34.52
Suicide 16 47.25 16 44.97 18 33.64
Other Ca Lymphatic 17 46.76 15 45.89 18 35.98
Hyp Heart Dis 18 43.70 18 35.88 15 38.02
MVA 19 43.32 19 31.28 20 26.62
Uleer 20 32.24 21 24.70 26 14.04
Atheroscierosis 21 30.67 23 18.44 22 21.08
Rheum Heart Dis 22 29.76 25 17.61 24 16.09
Ca Lip,Or/Pharynx 23 27.17 20 28.17 19 28.08
Leukemia 24 26.65 22 24.28 21 25.45
Nephritis 25 25.73 24 18.31 23 18.67
Hypertension 28 16.81 28 11.22 30 6.44
Benign Ca.in situ 27 14.58 27 11.08 27 11.41
Kidney Infeetion 11.53 37 3.02 41 1.76
Other Dis Endocard 29 9.568 29 5.84 25 16.09
.Hernia. Intest Obstr 30 8.81 30 5.77 35 3.51
TB 31 6.86 33 4.69 32 5.27
Homicide 32 6.65 28 10.93 28 10.24
Hyp Heart/Renal Dis 33 8.13 34 4.53 38 2.34
Cholelithiasis 34 6.13 36 4.28 34 4.10
Sign,Sym [l Def 35 5.31 32 5.28 31 5.58
All Other Inf 36 4.82 31 5.28 33 4.68
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TABLE 6.1
All Other External 37 4.52 42 1.64 38 3.22
Hyper Prostate 38 4.38 41 1.74 42 1.78
Septicemia 39 3.97 40 2.02 29 7.02
Anemia 40 3.26 35 4.42 39 2.08
Nutrit Deficiency 41 3.07 45 0.97 37 2.63
Appendicitis 42 1.98 44 1.37 45 0.59
Ca Breast 43 1.57 47 0.34 44 1.17
Inflyenza 44 1.13 38 3.96 40 2.05
Viral Hepatitis 45 1.09 39 2.37 47 0.29
Bronchitis 46 1.04 48 0.60 43 1.46
Meningitis 47 0.74 43 1.61 46 0.59
Other Intest Inf 48 0.14 48 0.19 48 0.29
Meningococcal Inf - 0.00 - 0.00 49 0.29
Syphilis - 0.00 - 0.00 50 0.29
Shig Amebiasis - 0.00 - 0.00 - 0.00
Whooping Cough - 0.00 - 0.00 - 0.00
Strep Throas - 0.00 - 0.00 - 0.00
Polio - 0.00 - - 0.00 - 0.00 .
Measles - 0.00 - 0.00 - 0.00
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TABLE 6.2
Underlying Cause of Death
Rates and Ranks of Causes
Among White Males Aged 70-74
California, 1970, 1975 and 1980
1970 1975 1980
Cause Rank Rate per 100.000 | Rank Rate per 100,000 | Rank Rate per 100,000
HD 1 2007.08 1 1798.37 1 1460.88
CVD 2 528.73 2 468.49 5 327.93
COPD 3 425.25 5 322.43 8 289.30
Ca Respiratory 4 383.02 3 436.57 2 442.17
Ca Digestive 5 339.29 4 349.54 4 332.04
All Other 8 . 178.97 8 271.60 7 239.58
Ca Genital 7 134.86 7 143.19 9 126.16
All Other Heart Dis 8 121.43 8 121.36 3 353.41
Pneumonia ) 9 100.88 10 106.23 10 111.36
Other Dis Arteries 10 99.21 11 96.48 11 93.69
All Other Accidents 11 95.98 13 76.23 16 53.83
Chron Liver Dis 12 91.14 12 92.73 12 80.13
Ca Other,Unspec 13 90.19 9 - 106.28 8 129.03
Diabetes - 14 80.59 15 65.52 14 73:58
Ca Urinary 15 75.86 14 68.86 13 77.26
Atheroscierosis 16 62.88 19 44.03 2 40.27 -
Other Ca Lymphatic 17 80.36 16 56.04 15 58.35
MVA 18 57.60 23 32.21 21 32.88
Suicide 19 §7.12 18 50.08 18 42.33
Hyp Heart Dis 47.01 17 53.38 18 51.37
Uleer 21 44.84 21 37.78 23 30.00
Leukemia 43.00 20 41.64 17 53.01
Rheum Heart Dis 23 35.40 24 31.59 27 13.15
Ca Lip,Or/Pharynx 24 29.34 22 34.14 25 27.94
Nephritis 25 25.88 25 23.98 22 30.82
Benign Ca,in situ 26 19.11 27 12.64 28 13.15
Hypertension 27 17.41 26 16.90 31 11.10
Kidney Infection 28 15.62 29 9.39 36 4.52
Hernia Intest Obstr 29 13.92 31 8.07 32 9.45
Hyper Prostate 30 10.79 37 5.38 39 3.29
Cholelithiasis 31 10.51 34 6.48 33 < 6.58
Hyp Heart/Renal Dis 32 10.22 28 9.79 34 5.16
B 33 10.11 36 5.83 40 2.88
Other Dis Endocard 34 9.72 27 9.93 24 28.77
Sign,Sym 1l Def 35 8.18 33 8.49 37 4.52
All Other Inf 36 5.99 39 4.90 30 11.92
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TABLE 6.2
Anemia 37 4.90 35 6.18 38 3.70
Homicide 38 4.77 30 9.08 29 13.15
All Qther External 39 4.59 - 0.00 35 4.93
Appendicitis 40 4.25 43 1.92 43 1.23
Nutrit Deficiency 41 4.16 - 41 2.38 41 2.47
Septicemia 42 4.03 32 6.87 26 13.58
Influensa 43 3.07 38 5.08 42 2.47
Bronehitis 44 1.41 40 3.80 44 1.23
Ca Breast 45 1.06 44 1.44 48 0.82
Meningitis 46 1.00 - 0.00 47 0.41
Viral Hepatitis 47 0.74 44 1.99 45 1.23
Other Intest Inf 48 0.58 45 0.26 - 0.00
Shig Amebiasis 49 0.52 - 0.00 - 0.00
Meningococeal Inf 50 0.52 - 0.00 - 0.00
Syphilis - 0.00 - 0.00 48 0.82
Whooping Cough - 0.00 - 0.00 - 0.00
Strep Throat - 0.00 - 0.00 - 0.00
Polio ~ - 0.00 - 0.00 - 0.00
Measles - 0.00 - 0.00 - 0.00
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TABLE 8.3
Underlying Cause of Death
Rates and Ranks of Causes
Among White Males Aged 75-79
California, 1970, 1975 and 1980
1970 1975 1880
Cause Rank Rate per 100.000 | Rank Rate per 100,000 { Rank Rate per 100,000
HD 1 3050.77 1 2673.63 1 2227.96
CVD 2 1058.68 2 $82.85 2 838.54
COPD 3 574.24 5 435.79 5 447.48
Ca Digestive 4 476.58 3 486.72 8 431.14
Ca Respiratory 5- 392.70 4 474.40 4 526.67
All-Other 8 309.20 8 398.46 7 379.60
Ca Genital 7 220.17 8 230.14 8 240.08
Pneumonia 8 192.39 9 210.05 9 234.42
Atherosclerosis 9 159.32 12 115.02 13 87.99
Other Dis Arteries 10 152.83 10 139.10 11 151.46 -
All Other Accidents 11 146.46 13 107.72 16 79.19
All Other Heart Dis 12 143.18 7 232.28 3 545.52
Diabetes ) 13 122.87 15 87.63 12 91.13
Hyp Heart Dis 14 103.46 17 71.81 17 76.67
Ca Other,Unspee 15 101.81 11 134.40 10 171.58
Ca Urinary 16 100.28 14 102.15 15 84.22
MVA 17 70.53 21 38.13 21 50.28
Chron Liver Dis 18 70.48 20 85.22 18 70.39
Other Ca Lymphatie 19 89.84 18 76.19 14 86.73
Leukemia _20 . 62.31 19 87.89 19 85.99
Suicide 21 52.85 18 70.54 20 54.68
Nephritis 22 51.78 23 27.74 22 50.28
Ulecer 23 48.22 23 30.83 25 29.54
Rheum Heart Dis 24 43.74 24 28.43 28 19.48
Ca Lip,Or/Pharynx 25 35.68 22 31.53 24 32.05
Hypertension 28 29.85 268 25.78 26 27.85
Kidney Infection 27 29.40 34 12.17 34 9.43
Cholelithiasis 28 25.48 29 18.21 32 13.20
Other Dis Endocard 29 25.02 33 12.47 23 49.02
TB 30 22.22 37 7.23 38 5.68
Hyper Prostate 31 20.84 32 13.35 39 5.66
Hernia,Intest Obstr 32 20.69 27 22.56 30 16.34
Hyp Heart/Renal Dis 33 18.04 39 8.15 37 8.28
Benign Ca.in situ 34 17.99 28 19.27 27 27.02
Anemia 35 11.85 40 5.39 40 5.66
All Other Inf 38 9.70 35 11.97 31 13.83
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TABLE 6.3
Nutrit Deficiency 37 8.98 41 4.68 36 8.17
Influenza 38 8.37 36 10.58 41 5.66
Sign,Sym 1l Def 39 7.84 30 14.52 - 35 8.17
Appendicitis 40 6.32 42 4.38 “ 2.51
Homicide 41 8.30 38 8.58 33 12.57
Ca Breast 42 4.74 45 1.46 43 3.14
Septicemia 43 4.66 31 14.17 28 20.11
All Other External 44 2.27 46 1.40 42 3.77
Meningitis 45 2.22 44 2.08 45 1.89
Bronchitis 46 1.39 48 0.64 48 0.63
Other Intest Inf 47 1.28 48 0.88 46 1.26
Viral Hepatitis 48 1.10 43 4.08 47 1.28
Shi!,Amebiuis - 0.00 47 0.71 49 0.63
Whooping Cough - 0.00 - 0.00 - 0.00
Strep Throat - 0.00 ° 0.00 - 0.00
Meningococeal Inf - 0.00 - 0.00 - 0.00
Polio - 0.00 - 0.00 - 0.00
Measies - 0.00 - 0.00 - - 0.00
Syphilis - 0.00 - 0.00 - 0.00
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TABLE 6.4
Underlying Cause of Death
Rates and Ranks of Causes
Among White Males Aged 80-84
California, 1870, 1875 and 1880
1970 1978 1980
Cause Rank Rate per 100,000 | Rank Rate per 100,000 | Rank Rate per 100,000
HD 1 4557.29 1 4018.19 1 3514.13
CVD 2 1875.81 2 1648.93 2 1192.50
COPD 3 817.21 8. © 478.94 5 547.60
Ca Digestive 4 599.09 4 546.50 8 544.20
All Other 5 389.93 3 585.07 4 627.93
Ca Genital [] 372.53 8 359.49 9 407.30
Ca Respiratory 7 360.50 5 490.29 7 522.71
Atheroscierosis 8 360.38 10 253.71 10 234.20
Pneumonia 9 350.23 7 436.09 8 501.21
All Other Heart Dis 10 252.80 9 354.82 3 936.80
All Other Accidents 11 217.56 12 157.51 14 126.72
Other Dis Arteries 12 175.92 ‘11 168.37 12 177.83
Ca Urinary 13 159.80 18 126.10 13 162.92
Diabetes 14 141.78 14 142.82 15 110.88
Ca Other,Unspec 18 139.54 13 150.63 11 182.16
Hyp Heart Dis 16 135.18 16 125.07 17 85.99
Uleer 17 96.22 24 46.49 24 40.73
Leukemia 18 90.69 17 105.81 16 98.43
Slicide 19 90.35 19 81.29 23 53.18
Hypertension _ 20 76.27 20 60.53 21 59.96
Other Ca Lymphatic 21 85.31 18 104.35 19 80.33
MVA 22 60.74 21 50.68 25 38.47
Nephritis 23 §9.35 22 48.89 18 83.72
Hyper Prostate 24 55.85 32 21.28 31 22.63
- Chron Liver Dis 25 52.42 25 40.76 22 59.98
Kidney Infection 26 48.53 30 31.38 33 20.37
Hyp Heart/Renal Dis 27 43.00 23 48.86 38 15.84
Hemnia Intest Obstr 28 41.19 29 35.72 30 23.76
Rheum Heart Dis 29 40.82 27 38.18 28 28.29
Other Dis Endocard 30 35.21 31 27.02 20 69.02
Ca Lip,Or/Pharynx 31 34.51 28 39.58 27 35.07
Cholelithiasis 32 30.07 36 15.39 29 28.29
Anemia 33 29.18 38 14.77 35 16.97
py:] 34 25.11 39 10.31 41 - 1.92
Benign Ca,in situ 35 19.79 33 19.20 34 20.37
Nutrit Deficiency 38 18.58 37 14.89 39 10.18
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TABLE 6.4
Sign,Sym 0i Def 37 17.39 35 15.57 38 12.45
All Other Inf 38 16.90 40 8.31 37 14.71
Influenza 39 13.26 28 37.98 32 21.50
Appendicitis 40 9.63 44 3.69 - 0.00
Septicemia 41 9.28 34 17.66 28 37.34
All Other External 42 6.60 46 2.38 42 4.53
Ca Breast 43 4.13 43 3.70 © 0.00
Meningitis 44 2.58 47 2.31 44 3.39
Bronehitis 45 2.43 42 5.43 45 3.39
Viral Hepatitis 46 1.91 45 3.42 43 4.53
Homicide 47 1.37 41 6.14 40 10.18
Other Intest Inf 48 1.24 48 2.00 46 2.28
Syphilis - 0.00 o 0.00 47 2.28
Meningococeal Inf - 0.00 - 0.00 48 1.13
ﬁg_,Amebiuis - 0.00 - 0.00 ° 0.00
Whooping Cough - 0.00 - 0.00 - 6.00
Strep Throat - 0.00 - 0.00 ° 0.00
Polio - 0.00 - 0.00 - 0.00
Measles - 0.00 © 0.00 - 0.00
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TABLE 8.5
Underlying Cause of Death -
Rates and Ranks of Causes
Among White Males Aged 85 and Older
California, 1970, 1973 and 1980
1970 1978 1880
Cause Rank Rate per 100.000 | Rank Rate per 100,000 | Rank Rate per 100,000
HD 1 7634.07 1 7080.87 1 6473.39
CVD 2 3293.75 2 3189.34 2 2447.32
Atherosclerosis 3 938.23 A 785.94 9 598.49
Pneumonia 4 819.48 3 813.62 4 1168.64
Ca Digestive 5 756.33 7 6864.29 8 700.19
COPD 8 712.92 8 589.18 7 696.85
All Other Heart Dis 7 543.79 [} 888.55 3 1968.86
All Other 8 539.68 5 694.81 5 1078.62
Ca Genital 9 530.55 9 548.17 8 625.17
All Other Accidents 10 405.90 11 301.82 11 278.41
Ca Respiratory 11 280.86 10 344.53 10 411.78
Diabetes 12 202.39 15 175.94 16 163.38
Hyp Heart Dis 13 201.48 14 176.42 19 130.03
Other Dis Arteries 14 179.01 12 208.17 12 220.08
Ca Urinary 15 167.12 13 2006.18 18 185.05
Ca Other,Unspec 16 158.61 18 168.30 13 201.72
Hyper Prostate 17 134.85 22 76.93 4 33.34
Ulcer 18 122.92 19 106.30 21 108.70
Leukemia 19 108.14 18 109.59 17 145.04
Hypertension 20 105.41 17 128.19 18 138.37
Nephritis 21 101.90 20 99.83 14 196.72
Kidney Infection 22 98.84 24 64.50 28 56.68
MVA 23 86.42 27 52.05 24 76.69
Suicide 24 78.35 21 83.37 23 78.35
Other Dis Endocard 25 77.96 31 46.19 22 98.38
Other Ca Lymphatie 28 88.71 23 76.14 20 115.03
Hernis,Intest Obstr 27 64.45 25 59.72 26 61.68
Hyp Heart/Renal Dis 28 50.28 26 57.55 33 35.01
Rheum Heart Dis 29 48.67 368 39.46 35 33.34
Cholelithiasis 30 48.68 28 51.91 27 61.88
InAluenza 31 40.30 20 51.90 29 45.01
TB 32 39.30 38 13.68 38 23.34
Ca Lip,Or/Pharynx 33 37.04 32 44.04 31 36.68
Chron Liver Dis 34 37.01 33 42.01 38 30.01
Benign Ca,in situ 35 35.39 30 50.22 30 43.34
Nutrit Deficiency 36 3323 M4 30.71 32 36.68
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TABLE 6.5
Anemia 37 29.49 37 34.95 37 31.68
Septicemia 38 22.82 38 28.59 25 63.35
Sign,Sym 11 Def 38 22.21 35 39.62 36 33.34
Appendicitis 40 22.14 42 7.88 44 3.33
Bronchitis 41 17.3% 41 8.79 45 3.33
Homicide 42 17.18 45 1.99 41 18.34
All Other Inf 43 15.11 40 10.21 40 20.01
Meningitis 44 4.62 46 1.87 - 0.00
Other Intest Inf 45 4.00 47 1.44 46 1.67
All Other External 46 2.36 43 5.74 42 8.67
Viral Hepatitis © 0.00 ° 0.00 43 5.00
Syphilis ° 0.00 ° 0.00 47 1.67
Ca Breast - 0.00 44 2.00 48 1.87
%Amebiniﬂ - 0.00 - 0.00 - 0.00
Whooping Cough - 0.00 - 0.00 - 0.00
Strep Throat ° 0.00 - 0.00 - 0.00
Meningococeal Inf - 0.00 - 0.00 - 0.00
, Polio - 0.00 - 0.00 - 0.00
" Measles - 0.00 - 0.00 - 0.00
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TABLE 7.1
Underlying Cause of Death
Rates and Ranks of Causes
Among White Females Aged 65-69
California, 1970, 1975 and 1980 -
1970 1975 1980
Cause Rank Rate per 100,000 | Rank Rate per 100,000 | Rank Rate per 100.000

HD 1 540.36 1 460.37 1 370.61
CVD 2 193.96 2 155.30 4 116.46
Ca Digestive 3 163.05 3 153.21 2 136.74
Ca Genital 4 88.28 [] 78.68 9 68.01
All Other $ 80.47 5 101.33 7 108.82
COPD 8 83.95 9 57.23 8 84.96
Ca Respiratory 7 57.32 7 80.31 3 132.92
Ca Other,Unspee 8 55.34 8 57.53 10 62.05
Diabetes 9 44.78 12 32.78 12 34.80
Chron Liver Dis 10 39.03 11 39.20 11 45.10
All Other Accidents 11 34.62 15 24.82 16 21.24
é_ll Other Heart Dis 12 31.96 10 52.95 5 114.55
Other Ca Lymphatic 13 31.56 13 30.7¢ 14 28.64
Rheum Heart Dis 14 22.77 18 18.57 17 21.00
Suicide 18 21.24 ) 17 19.86 22 10.74
Other Dis Arteries 16 21.22 - 18 17.88 18 18.38
Pneumonia 17 21.19 14 27.44 13 29.83
" MVA 18 19.84 20 14.28 21 10.98
Hyp Heart Dis 19 18.53 18 23.28 15 21.72
Ca Urinary - 20 18.85 21 13.45 20 13.84
Leukemia 21 17.87 22 13.38 19 15.51
Atheroscierosis 22 14.20 23 10.97 24 .07
Uleer 23 9.41 26 8.19 30 4.53
Kidney Infection 24 8.61 30 4.58 31 4.53
Hypertension 25 8.31 33 4.13 28 5.73
Other Dis Endocard 26 7.5 28 6.00 28 5.97
Hernia,Intest Obstr 27 7.64 29 5.88 27 5.97
Ca Lip,Or/Pharynx 28 7.24 24 10.97 23 10.28
Benign Ca.in situ 29 8.77 25 8.85 29 4.77
Nephritis 30 8.50 27 7.08 25 7.88
Ca Breast 31 4.71 4 108.33 8 113.59
Hyp Heart/Renal Dis 32 4.53 . 39 1.64 35 2.86
All Other Inf 33 4.18 31 4.48 32 - 4.30
B 34 3.58 36 1.87 32 1.67
Homicide 35 3.44 34 3.82 34 3.10
- Nutrit Deficiency k1 245 44 1.17 40 1.67
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TABLE 7.1
Anemia 37 2.32 42 1.28 37 2.15
Cholelithiasis 38 2.29 38 1.71 36 2.39
All Other External 39 2.11 40 1.57 41 0.98
Sign,Sym 0l Def 40 1.98° 32 444 33 2.15
Appendiecitis 41 1.87 45 1.09 - 0.00
Septicemia 42 1.32 35 2.31 33 3.34
Viral Hepatitis 43 1.31 41 1.82 42 0.72
Influensa 44 0.81 37 1.84 43 0.72
Bronchitis 48 0.55 43 1.21 44 0.48
Other Intest Inf 46 0.34 46 0.40 - 0.00
Shig,Amebiasis 47 0.31 - 0.00 - 0.00
Meningitis - 0.00 47 0.26 45 0.48
Syphilia - 0.00 - 0.00 46 0.24
Whooping Cough - 0.00 - 0.00 - 0.00
Strep Throst - 0.00 © 0.00 ° 0.00
Meaningococeal Inf - 0.00 ° 0.00 - - 0.00
Polio - 0.00 - 0.00 ° 0.00
Measles ° - 0.00 - 0.00 - 0.00
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TABLE 7.2
Underlying Cause of Death
Rates and Ranks of Causes
Among White Females Aged 70-74
California, 1970, 1975 and 1880
1970 1975 1980
Cause Rank Rate per 100.000 | Rank  Rate per 100,000 | Rank Rate per 100.000
HD 1 957.89 1 852.75 1 ' 673.60
CVD 2 410.568 2 332.83 2 250.05
Ca Digestive 3 200.22 3 202.54 4 201.72
All Other 4 120.38 4 143.38 5 163.00
Ca Breast 5 99.85 5 98.22 8 117.07
Ca Genital ] 93.85 7 80.19 10 75.95
Diabetes 7 76.12 11 57.48 11 59.74
COPD 8 76.01 9 77.62 7 120.37
Ca Other 9 71.03 8 78.08 9 84.95
All Other Heart Dis 10 64.51 8 80.96 3 209.22
All Other Accidents 11 52.19 15 34.84 17 31.52
Ca Respiratory 12 47.09 10 77.32 ] 146.49
Pneumonia 13 45.00 12 45.40 12 54.93
Hyp Heart Dis 14 43.16 14 39.34 15 39.02
Other Ca Lymphatic 15 42.76 13 39.29 13 45.03
Atheroscierosis 18 40.96 18 27.19 21 24.01
Other Dis Arteries 17 34.31 17 27.74 16 35.72
Chron Liver Dis 18 29.45 16 32.35 14 38.92
Rheum Heart Dis 19 28.55 18 27.18 20 2431
MVA 20 27.98 25 11.71 22 20.11
Ca Urinary 21 24.83 21 23.98 19 25.52
Suicide 22 23.23 22 20.18 28 11.71
Leukemia 23 22.19 20 25.37 18 27.62
Nephritis 24 15.59 23 14.21 23 20.11
Kidney Infection 25 14.02 29 8.41 33 5.10
Ulcer 26 12.98 28 10.29 30 9.61
Benign Ca,in situ 27 10.38 24 12.34 29 10.81
Hemnia Intest Obstr 28 9.51 31 6.10 26 12.01
Hypertension 29 9.49 28 11.68 27 12.61
Other Dis Endocard 30 8.26 35 3.76 24 17.41
Cholelithiasis 31 8.23 30 8.79 37 3.90
Ca Lip,Or/Pharynx 32 7.18 27 10.68 25 14.41
Hyp Heart/Renal Dis 33 5.43 33 4.95 36 4.50
Nutrit Deficiency 34 4.82 39 2.68 38 3.00
TB ) 35 4.30 41 1.83 42 1.20
Anemis 36 347 38 2.8% 43 1.20
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TABLE 7.2
Influenza 37 3.27 32 4,98 39 2.70
Septicemia 38 3.17 40 2.80 31 9.01
Sign,Sym 0l Def 39 2.72 38 - 3.72 32 5.40
Bronehitis 40 2.32 45 0.61 44 0.90
All Other Inf 41 2.31 34 4.57 34 5.10
Viral Hepatitis 42 1.57 42 1.43 41 1.80
Homicide 43 1.50 37 3.08 35 4.80
Appendicitis 44 1.13 44 0.87 47 0.30
All Other External 45 0.72 47 0.33 40 2.10
Other Intest Inf 46 0.68 48 0.31 48 0.90
Strep Throat 47 0.53 - 0.00 - 0.00
Shig,Amebiasis 48 0.37 46 0.33 - 0.00
Meningitis - 0.00 43 0.97 46 0.80
Whooping Cough - 0.00 ° 0.00 - 0.00
Meningococeal Inf - 0.00 - 0.00 - 0.00
Polio - 0.00 - 0.00 - 0.00
Measles - 0.00 - 0.00 - 0.00
Syph - 0.00 - 0.00 - 0.00
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TABLE 7.3
Underlying Cause of Death
Rates and Ranks of Causes
Among White Females Aged 75-79
California, 1970, 1975 and 1980
1970 1878 1980
Cause Rank  Rate per 100,000 | Rank Rate per 100.000 | Rank Rate per 100.000
IHD 1 1809.27 1 1536.04 1 1211.79
CVD 2 877.92 2 711.77 2 544.54
Ca Digestive 3 290.64 3 284.64 4 292.00
‘All Other 4 195.24 4 204.57 5 253.33
Diabetes 5 120.76 13 75.88 12 73.39
Ca Breast 8 120.42 5 117.62 8 119.56
All Other Heart Dis 7 111.74 8 113.87 3 348.03
Atherosclerosis 8 1€7.35 11 89.35 13 73.00
Hyp Heart Dis 9 102.68 14 75.83 14 61.56
Ca Genital 10 101.42 9 95.10 11 87.46
Pneumonia 11 93.65 12 85.71 9 113.25
Ca Other,Unspee 12 86.27 8 97.07 10 102.99
COPD 13 $86.01 7 103.18 [] 133.37
All Other Accidents 14 80.94 15 83.45 18 47.75
Ca Respiratory 15 62.73 10 94.12 7 129.03
Other Ca Lymphatic 16 53.19 16 §3.46 15 © 49.32
Other Dis Arteries 17 50.91 17 44.50 17 45.77
Ca Urinary . 18 38.82 19 30.24 21 26.83
Rheum Heart Dis 18 38.68 18 34.35 18 35.12
Leukemia 20 36.36 20 29.79 20 27.23
Kidney Infection 21 32.20 25 18.76 33 9.86
Chron Liver Dis 22 28.39 21 25.45 22 26.83
MVA 23 27.40 22 23.68 23 24.07
Uleer 24 23.57 26 18.29 28 15.78
Nephritis 25 23.56 23 20.74 24 21.70
Hypertension 28 21.66 24 19.07 26 16.97
Hernia,Intest Obstr 27 19.87 31 12.50 29 13.81
Cholelithiasis 28 17.89 30 12.51 31 11.44
Other Dis Endocard 29 14.79 33 9.77 19 28.02
Suicide 30 14.59 27 16.83 32 11.44
Hyp Heart/Renal Dis 31 12.18 34 9.10 40 4.74
Benign Ca.in situ 32 12.12 32 10.14 25 18.55
Anemia 33 10.72 38 6.98 37 5.92
Ca Lip,Or/Pharynx 34 10.15 29 12.96 30 13.02
All Other Inf 35 8.73 35 7.7 34 9.08
Influensa 38 §.85 28 15.01 38 8.52
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TABLE 7.3
Sign,Sym Il Def a7 4.56 37 6.83 36 8.31
Nutrit Deficiency 38 4.31 39 8.01 39 5.13
TB 39 4.23 41 3.05 41 4.34
Viral Hepatitis 40 4.21 45 1.24 42 2.37
Homicide 41 4.04 40 5.77 35 8.71
Appendicitis 42 3.54 43 2.23 44 1.18
Septicemia 43 3.41 38 8.76 27 16.18
Bronchitis 44 1.78 48 0.39 45 0.78
All Other External 45 1.46 42 2.58 48 0.7¢
Meningitis 46 1.42 44 2.09 43 1.58
Meningococeal Inf 47 0.49 46 0.43 - 0.00 .
Other Intest Inf 48 0.48 49 0.08 47 0.78
Shig, Amebiasis - 0.00 47 0.43 - 0.00
Whooping Cough - 0.00 - 0.00 - 0.00
Strep Throas - 0.00 ° 0.00 - 0.00
Polio - 0.00 - 0.00 - 0.00
Measles - 0.00 - 0.00 - 0.00
Syphilis - 0.00 - 0.00 - 0.00
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TABLE 7.4
Underlying Cause of Death
Rates and Ranks of Causes
Among White Females Aged 80-84
California, 1870, 1975 and 1980
1970 1975 1980
Cause Rank Rate per 100.000 | Rank Rate per 100,000 | Rank  Rate per 100,000
HD 1 3150.87 1 2629.49 1 2298.66
CVD 2 1681.11 2 1422.12 2 1160.48
Ca Digestive 3 405.04 3 396.24 5 382.02
Atherosclerosis 4 300.40 5 233.42 7 182.77
All Other 5 247.78 4 271.87 4 409.47
Hyp Heart Dis 8 217.96 9 132.568 10 130.05
All Other Heart Dis 7 204.59 7 178.86 3 683.62
Pneumonia 8 179.99 [] 205.74 8 278.84
Diabetes 9 171.93 11 109.50 14 105.44
All Other Accidents 10 187.03 12 105.35 15 77.33
Ca Breast 11 137.94 8 140.14 9 138.83
Ca Other,Unspec 12 118.40 10 111.44 11 121.26
Ca Genital 13 110.44 13 102.44 12 110.72
COPD 14 94.78 14 98.47 8 164.02
Other Dis Arteries 15 - 94.31 16 72.23 17 65.02
Other Ca Lymphatic 18 65.63 17 58.21 16 76.74
Ca Respiratory 17 $7.40 15 86.72 13 110.13
Ca Urinary 18 - 53.81 19 44.90 23 39.25
Hypertension 19 48.91 22 32.38 19 47.45
Leukemia 20 48.27 18 47.48 22 43.93
Uleer - 21 48.61 23 30.668 28 24.60
Kidney Infection 22 41.14 21 32.73 31 ) 16.40
Nephritis 23 41.01 20 35.47 20 46.86
Other Dis Endocard 24 37.85 27 22.70 18 50.38
MVA 25 36.57 29 21.27 29 18.75
Rheum Heart Dis 28 34.48 24 29.65 21 45.69
Hernia,Intest Obstr 27 32.61 26 24.64 24 35.15
Cholelithiasis 28 24.74 31 16.72 32 15.82
Chron Liver Dis 29 23.83 30 19.97 27 23.43
Hyp Heart/Renal Dis 30 21.90 28 21.62 34 12.89
Benign Ca,in situ 31 20.89 34 13.09 25 28.70
Suicide 32 18.13 32 16.62 39 7.03
Ca Lip.Or/Pharynx 33 17.49 33 15.47 33 13.47
Anemia 34 16.07 36 11.25 37 8.79
Influenga 35 12.98 25 26.62 30 16.99

Septicemia 38 9.35 9.21 28 23.43
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TABLE 7.4
Sign,Sym 1l Def 37 9.30 40 5.22 38 7.62
Appendicitis 38 7.92 47 0.64 43 1.76
Nutrit Deficiency 39 7.32 35 12.33 35 11.72
All Other Inf 40 7.30 37 11.18 36 10.54
Homicide 41 7.11 39 5.77 42 2.34
Bronchitis 42 3.49 42 3.96 40 8.44
TB 43 2.41 41 4.89 41 4.69
All Other External 44 1.52 45 1.23 46 1.17
Meningitis 45 1.49 46 1.21 44 1.78
Other Intest Inf 46 1.43 44 .28 - 0.00
Strep Throat 47 1.12 o 0.00 - 0.00
Viral Hepatitis 48 1.10 43 3.78 45 1.78
S_hig,Amebiasis 49 0.77 - 0.00 48 0.59
Meningococcal Inf - 0.00 48 0.62 47 1.17
Whooping Cough - 0.00 - 0.00 - 0.00
Polio ° 0.00 © 0.00 - 0.00
Measies - 0.00 - 0.00 - 0.00
Syphilis - 0.00 - 0.00 - 0.00
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TABLE 7.5

Underlying Cause of Death
Rates and Ranks of Causes
Among White Females Aged 85 and Older
Californis, 1970, 1975 and 1980

1970 1875 1980
Cause Rank  Rate per 100,000 | Rank Rate per 100,000 | Rank  Rate per 100,000
HD 1 6490.94 1 5861.62 1 5124.83
CcvVD 2 3696.75 2 3079.79 2 2625.40
Atheroscierosis 3 909.19 3 769.24 8 873.64
Pneumonia 4 $36.34 4 560.97 5 807.13
Ca Digestive S 501.69 8 474.93 7 501.80
Hyp Heart Dis 8 388.20 8 244.87 8 223.86
All Other Accidents 7 383.29 9 223.22 10 182.10
All Other 8 377.22 7 424.54 4 837.94
All Other Heart Dis 9 347.82 5 487.05 3 1616.32
Ca Breast 10 188.09 11 164.59 11 176.62
Diabetes 11 187.45 10 168.22 12 160.19
Other Dis Arteries 12 158.36 13 142.20 18 121.86
COPD ) 13 154.41 12 149.62 9 184.84
Ca Other,Unspee 14 136.18 14 140.07 13 147.19
- Ca Genital 18 123.67 15 112.03° 14 126.65
Hypertension 16 104.08 16 87.55 18 90.37
Ca Respiratory 17 83.18 18 73.33 16 99.27
Kidney Infcetion 18 76.24 28 43.09 25 52.71
Hernia Intest Obste 19 73.82 | 21 61.71 22 89.83
Hyp Heart/Renal Dis 20 71.95 24 52.86 32 30.81
Uleer 21 63.79 17 17.14 24 54.77
Other Dis Endocard 22 59.81 27 43.95 19 86.26
Ca Urinary 23 57.74 22 60.60 23 88.46
Rheum Heart Dis 24 52.89 26 46.40 26 52.71
Leukemia 25 50.22 23 57.10 21 73.94
Other Ca Lymphatic 28 49.03 19 65.50 20 75.99
Cholelithiasis 27 48.60 30 3$2.04 34 28.07
Nephritis 28 45.45 25 47.05 17 95.84
InfAuenza 20 43.83 20 82.71 27 49.29
Nutrit Deficiency 30 40.85 29 35.01 30 35.60
Sign,Sym Dl Def 31 34.59 3t 30.97 31 31.49
Benign Ca.in situ 32 34.44 32 29.52 29 36.28
Anemis 33 30.91 33 21.90 33 28.75
MVA 34 27.83 38 12.38 37 15.75
Suicide 35 21.44 39 9.63 39 14.38
Septicemia 36 17.16 34 17.08 28 44.50
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TABLE 7.5
Chron Liver Dis 37 14.41 37 11.47 38 15.75
Ca Lip,Or/Pharynx 38 13.21 38 11.47 36 18.48
All Other Inf ) 39 11.03 38 11.7} 35 19.85
B 40 8.19 40 8.69 43 3.42°
Appendicitis 41 ) 5.98 41 6.18 42 8.168
Other Intest Inf 42 3.2 45 2.70 44 3.42
Broachitis 43 3.17 44 3.10 40 9.58
Viral Hepatitis 44 1.68 48 1.22 45 3.42
Homicide 45 1.19 42 4.38 41 8.85
Meningitis 46 .12 43 4.13 46 1.37
All Other External - 0.00 47 0.84 47 1.37
Meningococeal Inf - 0.00 - 0.00 48 0.68
Shig, Amebiasis - 0.00 - 0.00 - 0.00
Whooping Cough - 0.00 - 0.00 - 0.00
Strep Throat - 0.00 - 0.00 ° 0.00
Polio - 0.00 - 0.00 - 0.00
Measles - 0.0 - 0.00 ° 0.00

Syphilis - 0.00 - 0.00 - 0.00
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TABLE 8.1
Contributing Cause of Death
Rates and Ranks of Causes
Among White Males Aged 65-69
California, 1670, 1975 and 1980
1870 1975 1980
Cause Rank Rate per 100,000 | Rank Rate per 100,000 | Rank  Rate per 100,000
All Other Heart Dis 1 1712.14 1 1817.85 1 1031.83
Sign,Sym Il Def 2 675.63 2 873.52 3 571.24
Atheroscierosis 3 463.42 4 329.81 7 188.86
COPD 4 437.84 5 286.72 5 2568.23
Ca Other,Unspee 5 386.14 3 368.68 4 308.83
Pneumonia ] 339.45 8 277.40 8 210.30
HD 7 2683.27 7 202.24 9 171.99
Diabetes 8 206.89 8 173.71 8 172.87
CVD 9 191.66 9 169.26 10 140.89
Fracture, Trauma.Bum® 10 162.70 10 125.31 13 124.31
All Other 11 155.47 11 120.04 2 603.42
Other Dis Endocard 12 150.16 15 54.66 23 26.82
All Other Accidents 13 122.19 12 94.24 14 $0.97
Chron Liver Dis - 14 84.21 13 76.90 16 64.64
Compl Medical Care* 15 80.57 14 63.84 17 $2.06
Nutrit Deficiency 16 §1.61 17 52.57 20 37.18
Other External NI* 17 50.60 19 45.85 28 13.78
Ulcer 18 50.53 20 40.67 25 23.11
Septicemia 19 49.83 16 53.11 15 87.16
Other Dis Arteries 20 48.45 21 38.50 19 38.90
Poisoning*® 21 41.26 23 34.98 34 10.24
Ca Respiratory 22 37.38 22 36.36 21 36.27
‘Nephritis 23 35.80 18 49.04 11 132.21
Anemia 24 35.46 24 29.99 22 31.88
Ca Digestive 25 26.14 26 26.31 24 25.74
Kidney Infection 26 25.76 32 13.42 4} 3.51
Rheum Heart Dis 27 25.10 27 21.67 29 13.75
Hernia,Intest Obstr 28 22.76 30 19.54 27 14.33
Hypertension 29 21.76 28 21.57 12 129.87
Hyp Heart Dis 30 20.57 25 28.03 18 39.49
Ca Genital 31 19.68 . 29 21.29 286 14.92
B 32 19.40 36 9.63 38 4.97
Ca Urinary 33 14.68 37 8.09 32 10.82
All Other Inf 34 13.268 31 18.58 30 12.58
Hyper Prostate 35 11.15 40 8.25 38 5.85
Benign Ca,in situy 36 10.82 35 10.67 35 8.77
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TABLE 8.1
Cholelithiasis 37 10.21 41 4.63 38 8.19
Other Ca Lymphatic 38 9.50 33 12.43 31 11.70
Bronchitis 39 ) 5.88 39 8.64 42 3.51
Ca Lip,Or/Pharynx 40 5.51 38 8.53 33 10.58
Leukemia ) 41 5.49 34 10.94 37 8.14
Meningitis 42 2.58 43 1.61 40 4.39
MVA 43 2.38 48 0.69 44 1.78
Appendicitis 44 2.38 48 0.88 45 1.17
Influenza ) 45 1.13 49 0.88 48 0.29
Homicide 46 0.78 - 0.00 - 0.00
Other Intest Inf 47 0.64 50 0.43 - 0.00
Viral Hepatitis 48 0.54 45 0.95 - 0.00
Hyp Heart/Rer Dis 49 0.47 42 2.08 43 2.34
Polio 50 0.38 - 0.00 49 _ 0.29
Suieide 51 0.39 44 1.02 48 0.88
Ca Breast - - 0.00 47 0.69 . 0.00.
All Other External - 0.00 51 0.33 47 0.58
Syphilis - 0.00 - 0.00 50 0.29
Shig,Amebiasis - 0.00 - 0.00 - 0.00
Whooping Cough - 0.00 - 0.00 - 0.00
Strep Throat - 0.00 - 0.00 ® 0.00
Meningococcal Inf - 0.00 - 0.00 - 0.00
Measles - 0.00 - 0.00 - 0.00

* Nl-codes are the Nature of Injury codes, N800-N999, which appeas in the contributing causes
but never as an underlying cause.
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TABLE 8.2

Cantributing Cause of Death
Rates and Ranks of Causes
Among White Males Aged 70-74
California, 1870, 1975 and 1980

1970 1975 1980
Cause Rank Rate per 100.000 | Rank Rate per 100,000 { Rank  Rate per 100,000
All Other Heart Dis 1 2506.43 1 2956.55 1 1628.13
Sign,Sym Il Def 2 1008.28 2 1090.49 3 916.80
Atherosclerosis 3 846.63 3 866.51 7 361.21
COPD 4 747.17 4 523.95 [ 410.94
Pneumonia ) 5 530.08 8 484.28 8 362.45
Ca Other,Unspec 8 507.88 S 511.41 4 436.00
HD 7 426.98 7 404.51 8 340.87
CVD 8 351.25 8 348.15 9 285.88
Diabetes 9 329.74 9 289.16 10 265.47
All Other 10 212.63 10 186.86 -2 960.77
Fracture, Trauma.Bumn® 11 211.94 11 163.48 13 167.66
Other Dis Endocard 12 172.94 14 91.08 24 45.20
All Other Accidents 13 155.85 12 150.13 14 140.95
Compl Medical Care* 14 103.33 13 98.85 16 83.83
Other Dis Arteries 15 76.56 19 66.55 18 67.80
Nutrit Deficiency 16 72.93 16 80.38 18 68.22
Septicemia 17 70.80 17 79.58 15 138.90
Chron Liver Dis 18 69.82 18 70.63 20 67.38
Other External NI* 19 69.06 21 §7.50 32 15.20
Uleer 20 068.45 22 54.25 28 34.83
Anemia 21 81.75 23 50.80 22 55.07
Nephritis 22 58.70 15 83.50 11 219.03
Ca Genital 23 58.64 24 40.84 23 51.37
Ca Respiratory 24 58.56 20 59.92 17 68.63
Hyp Heart Dis 25 §7.45 25 40.80 21 57.12
Kidney Infection 28 52.60 35 20.19 37 11.10
Ca Digestive . 27 44.11 26 38.78 25 43.58
Poisoning® 28 42.18 27 35.64 35 13.97
Hemia,Intest Obstr 29 41.77 30 29.58 27 28.35
Hyper Prostate 30 36.68 32 26.26 38 13.56
Rheum Heart Dis 31 36.10 28 32.88 33 15.20
Ca Urinary 32 26.68 a3 23.11 28 24.25
py:] 33 25.08 34 21.86 39 9.45
Hypertension 34 24.11 29 31.39 12 202.59
All Other Inf 35 20.68 31 26.49 34 15.20
Cholelithiasis 38 17.70 37 17.95 3 16.85
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TABLE 8.2
Leukemia 37 14.87 38 17.23 38 10.68
Other Ca Lymphatic 38 14.38 36 19.62 29 19.31
Benign Ca.in situ 39 12.74 39 12.84 30 18.90
Ca Lip,Or/Pharynx 40 7.47 41 8.17 40 7.81
Bronchitis 41 5.62 40 8.71 41 7.40
MVA 42 4.80 42 5.29 43 2.88
Influenza 43 2.56 43 5.08 48 0.82
Hyp Heart/Renal Dis 414 1.92 44 4.61 42 3.70
Appendicitis 45 1.59 49 0.48 45 1.23
Meningitis 46 1.50 45 2.70 44 2.47
Viral Hepatitis 47 1.47 47 0.66 49 0.82
Homicide 48 1.08 46 1.43 46 1.23
All Other External 49 1.02 - 0.00 51 0.41
Other Intest Inf 50 0.58 48 0.81 52 0.41
Ca Breast 51 0.53 50 0.48 ° 0.00
Shig,Amebiasis © 0.00 51 0.47 ° 0.00
Polio - 0 52 0.24 53 0.41
Syphilis ° 0 - 0.00 47 1.23
Suicide - 0 - 0.00 50 0.82
Whooping Cough - 0.00 - 0.00 - 0.00
Strep Throat - 0.00 - 0.00 - 0.00
Meningococeal Inf ° 0.00 ° 0.00 - 0.00
Measles - 0 - 0.00 - 0.00

* NI codes are the Nature of Injury codes, N800-N999, which appear in the contributing causes
but never as an underlying cause.
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TABLE 8.3
Contributing Cause of Death
Rates and Ranks of Causes
Among White Males Aged 75-79
California, 1970, 1975 and 1980
1970 1975 1980
Cause Rank Rate per 100,000 | Rank  Rate per 100,000 | Rank Rate per 100,000
All Other Heart Dis 1 4308.23 1 4625.73 1 2549.12
Sign,Sym [l Def 2 1624.10 2 1627.02 3 1405.28
Athercsclerosis 3 1614.86 3 1187.98 4 837.91
COPD 4 1067.28 5 687.15 5 830.37
Pneumonia 5 905.73 4 792.84 8 812.77
HD 8 722.44 7 5998.16 8 5368.72
Ca Other,Unspee 7 690.20 8 850.50 7 566.26
CVD 8 873.78 8 583.47 9 514.73
Diabetes 9 485.20 9 393.98 10 406.00
All Other 10 342.75 10 322.27 2 1503.32
Fracture, Trauma,Bumm®* 11 304.70 11 238.48 13 257.68
Other Dis Endocard 12 244.44 20 94.40 22 71.65
All Other Accidents 13 228.17 12 214.72 15 - 194.83
Compl Medical Care® 14 156.66 14 124.68 20 94.90
Ca Genital - 15 128.30 15 119.47 16 ~ 111.87
Nutrit Deficiency 16 128.00 17 108.58 18 105.58
Other Dis Arteries 17 117.81 19 100.97 17 110.81
Anemia 18 111.41 18 103.77 19 96.79
Uleer 19 110.46 23 79.51 28 57.19
Nephritis 20 107.85 13 134.93 11 358.86
Kidney Infection 21 103.68 28 50.12 34 21.37
Ca Digestive 22 101.95 21 85.36 21 84.22
-Septicemia 23 101.20 18 113.99 14 209.91
Other External NI* 24 78.33 22 81.19 38 16.34
Hernia, Intest Obstr 25 77.57 29 46.49 27 47.78
Hyper Prostate 206 75.34 27 50.43 29 33.31
Chron Liver Dis 27 71.27 25 83.76 25 62.85
Hyp Heart Dis 28 04.66 26 57.48 23 71.85
Ca Respiratory 29 81.14 24 76.17 24 71.85
Ca Urinary 30 45.09 32 38.85 28 31.42
Rheum Heart Dis 31 44.26 30 41.44 37 18.23
Cholelithiasis 32 43.57 39 22.08 33 22.63
All Other Inf a3 35.57 38 30.67 3 23.88
Hypertension 34 30.85 3 32.23 12 301.04
B 33 30.03 35 31.13 40 11.31
Benign Ca,in situ 38 28.50 38 23.68 35 20.74
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TABLE 8.3
Leukemia 37 24.45 33 32.85 30 25.77
Poisoning* 38 21.93 31 40.59 36 20.74
Other Ca Lymphatic 39 18.17 37 29.25 32 23.88
Bronchitis 40 15.32 40 14.17 41 10.68
MVA 41 11.89 43 8.80 43 5.68
Ca Lip,Or/Pharynx 42 11.09 41 11.73 39 15.08
Appendicitis 43 7.11 48 1.46 45 5.03
Influenza 44 6.09 42 7.04 46 2.51
Hyp Heart/Renal Dis 45 4.78 44 8.15 42 7.54
Other Intest Inf 46 1.71 49 0.79 50 0.63
Csa Breast 47 1.58 46 2.93 48 1.28
Meningitis 48 1.48 45 3.43 44 5.68
Strep Throat 49 1.12 - 0.00 - 0.00
Viral Hepatitis 50 1.10 47 2.03 51 0.83
Suicide 51 0.79 ° 0.00 52 0.63
All Other External 52 0.76 - 0.00 49 1.28
Homicide ° 0.00 50 0.73 83 0.83
Syphilia ° 0.00 ° 0.00 - 47 1.89
Shig, Amebiasis - 0.00 - 0.00 54 0.63
Whooping Cough - 0.00 ° 0.00 - 0.00
Meningococeal Inf - 0.00 - 0.00 - 0.00
Polio - 6.00 - 0.00 - 0.00
Measles - 0.00 - 0.00 - 0.00

© NI codes are the Nature of Injury codes, N800-N999, which appear in the contributing causes
but never as an underlying cause. .
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TABLE 8.4
Coatributing Cause of Death
Rates and Ranks of Causes
Among White Males Aged 80-84
California, 1870, 1975 and 1980
1970 1978 1980
Cause Rank Rate per 100.000 | Rank Rate per 100,000 | Rank Rate per 100,000
All Other Heart Dis 1 8333.74 1 7138.16 1 4084.36
Atheroselerosis 2 2814.76 3 2053.14 5 1134.80
Sign,Sym D1 Def ., 3 2623.21 2 2585.61 3 2173.42
Pneumonia 4 1486.26 4 1325.13 4 "~ 1138.19
COPD 5 1252.42 7 898.02 8 880.23
CVD 8 1080.57 8 962.59 8 909.65
HD 7 1010.47 5 1064.65 7 $09.65
Ca Other,Unspee 8 841.17 ] 792.86 9 724.10
Diabetes 9 633.96 9 581.08 11 528.38
All Other 10 563.11 10 519.41 2 2267.33
Fracture. Trauma,Burn® 11 409.44 11 351.88 13 334.89
All Other Accidents 12 330.35 12 271.74 15 304.35
Other Dis Endocard 13 316.87 19 183.11 22 122.19
Ca Genital 14 292.50 13 269.31 16 251.17
Nutrit Deficiency 15 223.96 14 201.40 18 178.76
Other Dis Arteries 16 186.03 18 169.28 19 143.69
Anemia 17 185.20 15 201.04 17 195.73
Hyper Prostate 18 174.53 24 93.76 29 63.36
Kidney Infection 19 164.45 25 92.93 33 31.68
Compi Medical Care* 20 143.28 20 128.28 20 138.03
Septicemia 21 135.71 17 -182.78 14 208.87
Ca Digestive 22 132.50 21 113.59 21 131.24
Uleer 23 125.23 22 108.03 25 87.12
Nephritis 24 118.70 18 195.55 10 610.98
Hernia, Intest Obstr 25 115.84 28 89.89 24 $0.51
Hyp Heart Dis 26 85.62 27 88.78 23 114.27
Other External NI* 27 83.24 23 97.78 32 32.81
Chron Liver Dis 28 73.12 32 50.65 26 73.54
Ca Respiratory 29 71.01 29 59.91 27 71.28
Ca Urinary 30 58.23 28 60.63 28 67.88
Rheum Heart Dis 31 56.25 31 57.67 36 27.15
Poisoning® 32 53.22 38 37.88 38 19.23
Cholelithiasis 33 47.28 34 42.31 34 30.55
Leukemia 4 43.97 37 34.45 31 37.34
py:] 35 42.90 33 44.97 39 19.23
Benign Ca,in situ 36 42.88 39 28.05 30 44.12
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TABLE 8.4
All Other Inf 37 42.25 30 58.01 37 27.15
Hypertension 38 38.14 35 38.80 12 386.94
Other Ca Lymphatic 39 34.58 38 33.25 35 30.55
Bronchitis 40 19.41 41 16.29 40 18.10
Ca Lip,Or/Pharynx 41 9.68 42 14.83 41 11.31
MVA 42 9.68 43 4.94 44 8.79
Hyp Heart/Renal Dis 43 8.27 48 1.48 43 7.92
Influenza 44 $.30 40 20.18 42 10.18
Ca Breast 45 4.13 - 0.00 47 1.13
Meningitis 46 3.87 45 3.47 48 1.13
Viral Hepatitis 47 3.82 48 3.42 - 0.00
Appendicitis 48 2.75 44 3.69 45 4.53
All Other External 49 2.64 49 1.18 49 1.13
Other Intest Inf 50 1.74 47 3.11 50 1.13
S_ﬁgrAmebiuis 51 1.34 o 0.00 - 0.00
Syphilis - 0.00 ° 0.00 46 2.28
Strep Throat - 0.00 - 0.00 51 1.13
Homicide - 0.00 - 0.00 §2 1.13
Whooping Cough - 0.00 - 0.00 - 0.00
Meningococcal Inf - 0.00 - 0.00 - 0.00
Polio - 0.00 - 0.00 - 0.00
Mecasles - 0.00 - 0.00 - 0.00
Suicide - 0.00 - 0.00 - 0.00

* NI codes are the Nature of Injury codes, N800-N899, which appear in the contributing causes
but never as an underlying cause.

-132-



TABLE 8.5

Contributing Cause of Death
Rates and Ranks of Causes
Among White Males Aged 85 and Older
Chalifornia, 1870, 1975 and 1980

1970 1975 1880
Cause Rank Rate per 100.000 | Rank  Rate per 100,000 | Rank Rate per 100,000
All Other Heart Dis 1 10851.30 1 12289.90 1 7340.29
Atherosclerosis 2 5138.20 3 3997.10 4 2520.67
Sign,Sym IIl Def 3 4844.90 2 4736.80 3 3829.35
Pneumonia 4 2633.50 4 2362.60 5 2137.24
CVD 5 1773.20 8 1662.30 8 1653.77
HD 8 1855.00 5 1692.90 7 ~ 1495.40
COPD 7 1568.40 7 1133.60 8 1103.63
Fracture, Trauma.Bum* 8 927.42 11 654.94 11 780.21
All Other 9 923.51 9 798.03 2 4322.82
Ca,Other Unspee 10 877.00 8 994.70 10 911.91
Diabetes 11 790.00 10 763.10 12 745.20
All Other Accidents 12 600.40 12 484.90 14 588.49°
Other Dis Endocard 13 497.70 20 213.90 22 176.71
Ca Genital 14 439.20 13 464.10 16 461.79
Hyper Prostate 15 407.00 18 261.20 24 155.04
Nutrit Deficiency 16 397.10 15 330.40 18 328.42
Anemia 17 299.50 14 358.80 17 403.44
Kidney Infection 18 298.90 27 129.00 30 65.02
Other Dis Arteries 19 235.10 19 237.50 19 246.73
Ca Digestive 20 211.80 23 155.30 20 243.40
Compl Medical Care* 21 205.01 21 193.91 21 190.05
Septicemia 22 199.20 17 287.80 13 608.50
Hernia,Intest Obstr 23 195.70 22 175.40 25 135.04
Uleer 24 191.20 24 152.80 23 161.71
Nephritis 25 186.80 18 289.20 9 1053.61
Hyp Heart Dis 26 145.10 28 104.50 26 121.70
Other External NI* 27 134.23 25 148.40 38 °23.34
Ca Uninary 28 87.20 26 143.30 27 121.70
Cholelithiasis 29 84.50 335 62.30 29 88.35
8 30 73.00 36 51.60 39 23.34
Rheum Heart Dis 31 89.80 30 84.20 38 33.4
All Other Infections 32 63.00 29 89.90 33 53.35
Ca Respiratory 33 58.60 33 85.30 28 101.69
Chron Liver Dis 34 56.80 37 42.00 35 36.68
Benign Ca,in situ 33 56.00 34 84.60 31 65.02
Hypertension 30 55.80 32 65.40 15 533.48
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Other Ca Lymphatic 37 48.10 39 39.00 34 46.68
Leukemia 38 48.70 31 73.70 32 58.35
Poisoning* 39 39.05 38 41.55 40 20.01
Ca Lip,Or/Pharynx 40 27.20 40 24.00 42 15.00
Bronchitis 41 19.50 41 22.90 37 33.34
Influenza 42 16.60 42 17.30 43 10.00
Hyp Heart/Renal Dis 43 14.80 47 2.40 41 16.67
MVA 44 9.90 44 4.00 44 8.67
Other Intest Inf 45 5.80 43 8.10 46 3.33
Meningitis 46 - 4.80 48 1.90 47 1.87
Ca Breast 47 2.50 45 4.00 - 0.00
Appendicitis - 0.00 46 4.00 45 8.67
Syphilis o 0.00 - 0.00 48 1.87
Homicide - 0.00 - 0.00 49 1.67
All Other External - 0.00 ° 0.00 50 1.67
Shig,Amebiasia . 0.00 - 0.00 - 0.00
Whooping Cough - 0.00 . 0.00 - 0.00.
Strep Throat - 0.00 ° 0.00 - 0.00
Meningococeal Inf - 0.00 - 0.00 - 0.00
Polio - 0.00 - 0.00 - 0.00
Measies - 0.00 - 0.00 - 0.00
Viral Hepatitis - 0.00 - 0.00 - 0.00

° 0.00 - 0.00 ° 0.00

Suicide

* NI codes are the Nature of Injury codes, N800-N992, which appear in the contributing causes
but never as an underlying cause.
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TABLE 9.1
Coatributing Cause of Death
Rates and Ranks of Causes
Among White Females Aged 65-69
Californis, 1970, 1975 and 1980
1970 1978 1980
Cause Rank Rate per 100,000 | Rank Rate per 100,000 | Rank Rate per 100,000
All Other Heart Dis 1 777.08 1 822.69 1 482.06
Sign,Sym O Def 2 320.20 2 338.59 3 351.28
Ca Other.Unspec 3 273.13 3 255.75 4 215.28
Atheroscierosis 4 232.40 4 147.25 8 98.32
Diabetes 5 164.54 5 120.27 5 120.51
CVD ] 125.76 7 96.45 10 83.76
Pneumonia 7 124.29 8 111.74 7 97.84
HD 8 121.42 8 92.41 11 81.14
COPD 9 80.38 9 89.49 8 91.64
All Other 10 69.87 10 67.76 2 365.80
Fracture, Trauma.Burn® 11 61.64 12 45.28 15 46.54
All Other Accidents 12 53.61 11 50.70 14 51.31
Other Dis Endocard 13 53.17 18 25.98 26 10.50
Nutrit Deficieney 14 40.39 16 28.18 17 28.88
Compl Medical Care* 15 32.07 13 33.35 16 32.22
Poisoning* 18 31.13 19 25.22 27 10.50
. Hyp Heart Dis 17 27.76 20 24.17 20 17.90
Anemia 18 26.34 21 22.68 18 25.53
Hernia,intest Obstr 19 25.55 23 19.95 21 17.18
Septicemia 20 24.35 14 32.96 13 55.84
Chron Liver Dis 21 23.92 17 28.59 19 21.96
Other External NI* 22 23.04 22 22.23 34 4.53
Nephritis 23 22.75 15 20.72 12 79.23
Other Dis Arteries 24 21.68 24 19.08 22 15.78
Ca Breast 25 15.08 27 14.50 23 14.08
Rheum Heart Dis 26 14.90 28 14.06 29 9.78
Ulcer 27 13.94 29 13.08 28 10.50
Kidney Infection 28 13.84 32 7.77 35 4.53
Ca Digestive 29 13.51 25 17.38 24 13.13
Ca Genital 30 0.13 34 5.76 30 7.18
Hypertension 31 9.10 26 16.19 9 86.83
Cholelithiasis 32 8.17 33 8.83 32 8.21
All Other Infections 33 7.71 30 10.91 31 7.16
Benign Ca.in situ 34 7.18 37 5.24 33 5.01
8B 35 6.68 35 5.61 42 1.19
Other Ca Lymphatic 36 6.43 38 5.60 36 4.08
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e TABLE 8.1
Leukemia 37 5.96 38 4.10 40 1.91
Ca Respiratory 38 $.43 St 9.50 25 18.17
Bronchitis 32 2.77 40 2.89 43 0.95
Hyp Heart/Renal Dis 40 2.64 44 0.68 44 0.95
Cs Lip.Or/Pharynx 41 1.58 42 1.37 37 3.58
Ca Urinary 42 1.3% 39 3.28 38 3.10
Meningitis 43 i.18 41 2.31 39 2.39
MVA 44 0.95 ° 0.00 - 0.00
Influenga 45 0.61 43 1.08 41 1.87
Other Intest [nf 46 0.45 47 0.20 47 0.24
Viral Heoatitis 47 0.44 46 0.38 48 0.24
Homicide 48 0.31 - 0.00 49 0.24
All Other External 40 0.30 ° 0.00 50 0.24
Polio - 0.00 48 0.41 51 0.24
Syphilis - 0.00 - .00 45 0.48
Appendicitis - 0.00 - 0.00 <5 0.48
Shig. Amebiasis - €.00 - 0.00 ° 0.00
Wheoping Couzh - 0.00 ° 0.00 - 0.00
Strep Throas - 0.00 - 0.00 - 0.00
Meningococeal Inf - 0.08 - 0.00 - 0.00
Messles - 0.00 ° 0.00 - 0.00
Suicide ° 0.00 - 0.00 . 0.00

¢ NI codes are the Nacurs of Injury codes, N80O-N§98, which appear in the contributing causes
but never a2 an underlying cause.
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TABLE 9.2

Contributing Cause of Death
. Rates and Ranks of Causes
Among White Females Aged 70-74
California, 1870, 1975 and 1980
1970 1975 1980
Cause Rank  Rate per 100.000 | Rank  Rate per 100,000 | Rank  Rate per 100.000
All Other Ht Dis 1 1354.73 1 1457.22 1 871.41
Sign,Sym DI Def 2 528.91 2 541.27 -3 523.51
Atherosclerosis 3 483.59 3 350.18 S 210.12
Ca Other,Unspec 4 291.60 4 285.30 4 269.58
Diabetes 5 254.47 5 230.58 8 201.12
CVvD 8 233.05 [] 208.00 7 187.91
Pneumonia 7 215.74 7 201.03 9 166.30
HD 8 207.98 8 177.61 8 167.80
COPD 9 132.32 9 123.81 11 132.38
All Other 10 120.09 10 114.49 2 570.64
Fracture, Trauma,Bum* 11 97.47 11 66.72 14 87.95
Other Dis Endocardium 12 80.78 20 35.55 23 24.92
All Other Accidenta 13 74.97 12 63.98 13 88.55
Nutrit Deficiency 14 55.94 13 48.79 17 45.33
Compl Medical Care® 15 47.08 17 38.12 16 45.63
Hernia,Intest Obstr 16 44.03 20 27.29 22 26.42
Anemia 17 41.68 19 35.76 18 37.22
Septicemia 18 35.87 16 41.95 15 83.45
Other Dis Arteries 19 34.86 18 36.82 20 27.02
Kidney Infection 20 20.88 29 17.18 35 8.11
Cther External NI* 21 29.50 23 22.47 33 8.70
Poisoning*® 22 28.76 24 21.48 29 13.21
Hyp Heart Dis 23 28.36 14 46.09 19 35.42
Ca Digestive 24 25.85 22 25.32 26 21.31
Nephritis 25 25.34 15 42.64 12 108.08
Rheum Heart Dis 26 23.09 26 21.05 27 18.31
Chron Liver Dis 27 22.65 30 16.86 24 24.01
Uleer 28 21.32 25 21.33 25 21.91
Hypertension 28 19.92 28 17.73 10 150.69
Ca Breast, 30 16.20 27 20.81 21 27.02
Cholelithiasis 3t 16.07 31 13.22 32 10.51
Ca Genital 32 11.71 36 8.28 28 13.81
Benign Ca.in situ 33 9.93 37 7.40 30 11.71
TB 4 8.88 34 9.66 42 1.80
Leukemia 35 8.27 38 5.83 38 5.40
All Other Infections 38 8.09 33 11.24 36 1.20



TABLE 9.2
Other Ca Lymphatic 37 8.31 35 8.31 34 8.70
Ca Respiratory 38 4.86 32 12.60 31 11.41
Bronchitis 39 2.99 41 2.42 40 3.30
Influensa 40 2.54 40 2.65 44 0.80
Hyp Heart/Renal Dis 41 2.28 43 1.65 41 2.40
Ca Urinary 42 2.22 39 4.05 37 6.30
Appendicitis 43 1.88 44 1.37 47 0.60
Ca Lip,Or/Pharynx 44 1.51 42 1.72 389 3.90
MVA 45 1.51 48 1.03 45 0.90
Meningitis 48 1.08 43 1.29 43 1.20
Viral Hepatitis 47 1.04 48 0.95 48 0.80
Suieide 48 0.78 49 0.34 - 0.00
Other Intest Inf 49 0.61 47 0.99 - 0.00
All Other External 50 0.36 - 0.00 - 0.00
Polio - 0.00 30 0.17 50 0.30
Syphilis ° 0.00 - 0.00 - - 49 0.60
Homicide - 0.00 - 0.00 40 0.90
Shig Amebiasis . 0.00 - 0.00 - 0.00
Whooping Cough - 0.00 - 0.00 - 0.00
Strep Throat o 0.00 - 0.00 ° 0.00
Meningococeal Inf ° 0.00 - - 0.00 - 0.00
Measles - 0.00 - 0.00 ° 0.00

* NI codes are the Nature of Injury codes, N800-N998, which appear in the contributing causes
but never as an underlying cause.
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TABLE 9.3

Contributing Cause of Death
Rates and Ranks of Causes -
Amoog White Females Aged 7578~
California, 1870, 1975 and 1980

1970 1975 1980 .
Cause Rank Rate per 100,000 | Rank Rate per 100,000 | Rank Rate per 100,000
All Other Heart Dis 1 2491.01 1 2506.18 i 1431.97
Atherosclerosis 2 1060.85 3 730.76 4 405.24
Sign,Sym 11l Dis 3 984.63 2 928.46 3 780.90
CVD 4 475.7% 4 415.79 5 331.08
HD 5 442.74 8 344.44 9 261.22
Poeumonia [] 414.29 8 346.50 8 283.71
Diabetes 7 413.38 7 346.33 7 313.31
Ca Other,Unspec 8 304.94 S 366.32 8 320.41
All Other 9 243.68 9 215.57 2 916.24
COPD 10 201.32 10 173.93 11 194.53
Fracture, Trauma.Burn® 11 162.99 11 129.38 14 128.24
Other Dis Endocard 12 144.18 20 51.00 22 37.49
All Other Accidents 13 138.19 12 107.34 15 125.48
Nutrit Deficiency 14 92.02 13 81.34 16 76.55
Anemia 15 75.99 16 60.75 17 64.71
Compl Medical Care® 16 69.21 17 $4.32 19 $5.64
Other Dis Arteries 17 65.03 21 41.22 20 45.77
Septicemia 18 58.40 15 72.44 13 129.03
Nephritis 19 §7.58 19 81.47 .12 163.38
Hyp Heart Dis 20 56.31 14 77.28 18 81.16
Kidney Infection 21 55.48 28 25.74 35 11.05
Hernia,Intest Obstr 22 53.93 18 51.85 21 44.59
Ca Digestive 23 50.77 24 35.58 23 34.33
Other External NI*® 24 38.11 23 35.77 36 9.47
Uleer 25 37.61 26 31.63 24 32.78
Rheum Heart Dis 26 35.67 22 39.683 26 28.41
Hypertension - . 27 35.04 27 29.17 10 253.33
Cholelithiasia 28 33.68 32 16.68 29 18.73
Ca Breast 29 31.37 25 34.75 25 31.96
Chron Liver Dis 30 29.41 33 16.52 27 21.70
Poisoning® 31 22.57 29 22.98 31 16.57
Benign Ca,in situ 32 21.82 36 12.81 28 21.70
Ca Genital 33 18.26 34 16.52 30 17.76
Other Ca Lymphatic 34 14.12 30 21.14 33 15.78
py:l 35 13.84 38 12.87 40 4.74
All Other Infections 38 1101 3 18.09 M 12.63
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: TABLE 9.3
Leukemia . 37 10.10 37 11.58 38 6.71
Ca Respiratory 38 9.03 38 11.49 32 16.57
Ca Urinary . 39 7.47 39 5.70 37 7.89
Meningitis 40 2.37 46 0.84 43 3.18
Bronehitis 41 2.23 40 5.10 42 3.95
MVA 42 2.03 43 2.23 45 1.58
Influenza 43 1.95 4] 4.72 39 $.92
Hyp Heart/Renal Dis 44 1.82 45 1.07 41 4.34
Ca Lip,Or/Pharynx 45 1.52 42 3.13 44 2.78
Other Intest Inf 46 1.28 47 0.80 47 1.18
Appendicitis 47 1.01 44 2.23 46 1.58
Suicide - 48 0.5¢ 48 0.44 - 0.00
Syphilis B 0.00 - 0.00 48 1.18
Homicide ° 0.00 - 0.00 49 0.39
Shig,Amebiasis - 0.00 ° 0.00 50 0.39
Viral Hepatitis > 0.00 - 0.00 51 0.32
All Other Externai o 0.00 - 0.00 52 0.39
Whooping Cough - 0.00 - 0.00 - 0.00
Strep Throat - 0.00 - 0.00 - 0.00
Meningococeal Inf - 0.00 - 0.00 - 0.00
Polio N ° 0.00 - 0.00 © 0.00
Measles - 0.00 - 0.00 - 0.00

. NI codes are the Na.ture of Injury codes, N80O-N999, which appear in the contributing causes
but never as an underlying cause.
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TABLE 9.4
Contributing Cause of Death
- Rates and Ranks of Causes
Among White Females Aged 80-84
California, 1970, 1975 and 1980
1970 1975 1980
Cause Rank Rate per 100.000 | Rank Rate per 100,000 | Rank  Rate per 100,000
All Other Heart Dis 1 4355.35 1 4193.77 1 2837.25
Atheroselercsis 2 2220.79 3 1501.61 4 899.20
Sign,Sym DI Def 3 1815.92 2 1587.37 3 1371.93
CVD 4 874.11 4 771.57 5 729.32
Pneumonia 5 806.68 5 649.45 [] 583.45
HD 8 706.10 8 833.03 7 §20.77
Diabetes 7 566.03 7 466.64 8 462.19
Ca Other,Unspee 8 497.89 8 440.28 10 389.55
All Other 9 444.78 9 371.08 2 159746
Fracture, Trauma,Burmn® 10 352.81 10 226.84 13 235.49
COPD 11 290.25 11 188.53 12 246.03
All Other Accidents 12 232.76 12 177.48 14 219.87
Other Dis Endocard 13 174.74 20 73.59 18 83.77
Nutrit Deficiency 14 163.32 13 151.61 17 132.98.
Anemia 15 132.94 14 104.84 16 133.56
Kidney Infection 16 107.89 .28 " 49.09 29 28.95
Hemia Intest Obstr 17 97.83 18 78.13 20 79.08
Other Dis Arteries 18 93.73 19 77.90 21 78.50
Hyp Heart Dis 19 88.22 16 96.79 18 111.30
Septicemia . 20 84.82 15 103.99 18 218.74
Compl Medical Care* 21 82.51 22 67.54 23 87.37
Ca Digestive 22 79.58 21 71.09 22 70.30
Cholelithiasis 23 71.74 28 40.12 26 40.42
Nephritis 24 66.98 17 95.33 11 247.79
Uleer 25 62.44 26 44.93 25 50.96
Ca Breast 26 55.49 24 53.38 24 51.55
Rheum Heart Dis 27 54.33 27 44.48 27 34.58
Other Exiernal NI* 28 52.65 23 53.52 41 5.88
Hypertension 29 35.93 29 38.04 9 438.76
Chron Liver Dis 30 31.78 32 23.84 32 23.43
Benign Ca.in situ 31 24.69 30 27.72 28 28.12
Ca Genital 32 23.04 38 16.11 30 24.02
All Other Infections 33 19.46 31 26.31 35 15.23
Other Ca Lymphatic 34 18.44 33 23.32 34 16.99
B 35 17.47 38 14.68 42 2.93
Ca Respiratory 36 17.30 37 15.30 31 24.02
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TABLE 9.4
Leukemia 37 16.62 35 18.81 33 19.92
Poisoning® . 38 18.50 34 22.30 368 14.64
Ca Urinary . V- ., 39 7.80 38 12.01 37 11.13
Hyp Heart/Renal Dis 40 5.71 42 $.41 39 7.62
Influenza ... - 41 4.58 40 6.19 40 7.62
Bronehitis " * ¢ 42 4.19 41 5.66 38 8.20
MVA 43 238 46 1.93 46 1.76
Meningitis 44 2.23 47 1.21 43 2.93
Other Intest Inf 45 1.72 45 2.20 47 1.17
All Other External 46 1.52 - 0.00 49 0.58
Appendicitis 47 0.79 43 4.50 44 2.34
Homieide 48 0.79 - 0.00 - 0.00
Ca Lip,Or/Pharynx - 0.00 44 3.87 45 2.34
Viral Hepatiitis - 0.00 48 0.88 - 0.00
.. Polio - 0.00 - - 0.00 48 1.17
Syphilis - 0.00 - 0.00 50 0.59
Suieide - 0.00 - 0.06 51 0.59
Shig Amebiasis - 0.00 - 0.00 - 0.00
Whooping Cough - 0.00 - 0.00 - 0.00
Strep Throat - 0.00 - 0.00 - 0.00
Meningococeal Inf - 0.00 - G.00 - 0.00
Measies - 0.00 - 0.00 - 0.00

* NI codes are the Nature of Injury codes, N800-N999, which appear in the contributing causes
but never as an underlying cause.
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TABLE 9.5

Contributing Cause of Death
Rates and Ranka of Causes
Among White Females Aged 85 and Older
Californis, 1870, 1975 and 1980

1970 1975 1980
Cause Rank Rate per 100.000 | Rank Rate per 100,000 | Rank  Rate per 100.000
All Other Heart Dis i 8478.38 1 8074.85 1 5580.09
Atherosclerosis 2 4910.12 2 3778.36 4 2363.89
Sign,Sym 11l Def 3 42688.15 3 3701.94 3 3109.40
Pneumonia 4 1763.03 5 1433.32 8 1362.33
CVD 5 1683.70 4 1522.80 5 1569.76
HD 8 1322.80 8 1213.09 7 1105.61
All Other 7 876.47 7 785.90 2 3511.26
Fracture, Trauma,Bum® 8 840.71 9 567.07 10 544.93
Diabetes 9 756.91 8 680.69 8 668.16
Ca Other,Unspec 10 581.04 10 485.25 11 482.64
All Other Accidents 11 531.70 11 451.59 13 4785.10
COPD - 12 447.57 12 304.17 15 355.99
Other Dis Endocard 13 423.08 15 199.38 21 139.66
Nutrit Deficiency 14 383.82 13 303.25 16 343.68
Anemia 15 239.54 14 248.97 17 306.01
Hernia.Intest Obstr 16 180.40 19 135.77 19 151.29
Kidney Infection 17 186.50 25 74.11 28 47.24
Other Dis Arteries 18 167.18 18 163.53 20 144.45
Hyp Heart Dis 19 164.69 18 141.16 18 200.58
Ca Digestive 20 139.84 21 118.08 22 132.81
Ca Breast 21 134.18 23 97.70 24 103.37
Septicemia 22 112213 17 163.14 14 390.22
Nephritis 23 117.78 20 121.42 12 482.64
Compl Medical Care® 24 110.43 22 101.20 - 23 104.08
Cholelithiasis 25 107.17 27 65.92 28 58.87
Ulcer 26 97.02 28 69.32 25 74.62
Rheum Heart Dis 27 78.73 24 85.28 27 47.92
Hypertension 28 52.79 29 53.41 9 627.08
Benign Ca,in situ 29 50.23 30 49.55 29 45.18
Other External NI* 30 49.87 28 83.69 39 15.75
Ca Genital 31 45.62 32 39.69 30 36.97
B 32 38.24 35 27.43 42 5.48
PoisoM‘ 33 35.62 37 23.56 37 21.91
All Other Infections 34 34.32 31 47.72 32 34.23
Ca Urinary 35 28.28 36 23.38 33 24.85
Chron Liver Dis 36 25.21 40 18.52 41 15.08
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TABLE 9.5
Leukemia 37 22.72 33 36.02 31 36.28
Ca Respiratory 38 21.39 41 12.22 35 22.59
Influenza . 39 17.30 38 22.03 38 17.11
Bronchitis 40 13.72 39 21.71 36 22.59
Other Ca Lymphatic 41 13.37 34 27.84 34 23.96
Hyp Heart/Renal Dis 42 11.51 42 8.34 40 15.75
Ca Lip,Or/Pharynx 43 9.61 43 6.18 43 4.11
Other Intest Inf 44 5.19 44 6.04 44 4.11
MVA 45 2.40 45 2.85 45 2.74
Appendicitis 46 2.39 46 2.64 47 1.37
Meningitis 47 2.25 48 1.65 48 2.08
Suicide 48 1.19 50 0.88 49 0.68
Homicide 49 1.19 47 1.75 50 0.68
Strep Throat - 0.00 49 1.28 - 0.00
Polie - 0.00 ° 0.00 48 1.37
Shig,Amebiasis - 0.00 o 0.00 51 . 0.68
Syphilis - 0.00 - 0.00 52 0.68
All Other External - 0.00 - 0.00 53 0.68 -
Whooping Cough o 0.00 - 0.00 - 0.00
Meningococeal Inf ° 0.00 . 0.00 - 0.00
Measles ° 0.00 - 0.00 - 0.00
Viral Hepatitis - 0.00 - 0.00 ® 0.00

* NI codes are the Nature of Injury codes, N80O-N999, which appear in the contributing causes
but never as an underlying cause. '

- 144 -



TABLE 10

Mortality Rates per 100,000
by Any Mention of a Cause
Among White Males
California, 1980

Age Group
____ Cause 85-69 | 70-74 | 75-79 | 80-84 | 85 and older
All Other Heart Dis 1292.54 1981.54 3094.64 5021.18 9309.15
IHD 1110.61 1801.55 2764.68 4423.78 7968.79
Sign,Sym Il Def 576.80 921.32 141345 2185.87 3862.70
COPD 432.02 700.24 1077.84 1427.83 1798.81
Ca Other,Unspec 408.57 565.04 737.84 906.25 1113.63
Ca Respiratory 392.24 510.80 598.31 593.99 = 513.47
CVD 300.69 593.80 1152.00 2102.14 4101.09
Pneumonia 264.12 473.81 847.19 '1639.40 3305.88
Ca Digestive 260.61 375.60 515.35 875.45 943.58
All Other 226.68 354.23 621.57 1034.10 2055.55
Atherosclerosis 209.72 401.49 725.89 1369.00 3119.17
Diabetes 207.38 339.02 497.13 639.24 908.58
Chron Liver Dis 155.32 147.53 133.24 133.51 66.68
Nephritis 148.88 249.44 409.14 694.68 1250.33
Hypertension 136.30 213.69 328.70 - 444.64 . 870.18
All Other Accidents 132.79 194.78 274.02 431.08 866.90
Fracture, Trauma,Burn* 124.31 167.66 257.68 334.89 790.21
Septicemia 94.18 152.46 230.02 346.21 6871.85
Other Dis Arteries 89.50 160.68 262.08 321.32 465.12
Ca Genital 86.58 177.53 351.95 658.48 1086.96
Hyp Heart Dis 77.22 107.67 147.06 198.00 251.73
Ca Urinary 52.36 101.50 115.64 230.81 306.75
Compl Med Care* 52.06 83.83 94.90 138.03 190.05
Other Ca Lymphatic 47.68 77.87 110.61 110.88 161.71
Other Dis Endocard 42.70 73.97 120.87 191.21 275.07
Nutrit Deficiency 39.78 70.68 113.75 188.94 365.10
Ca Lip,Or/Pharynx 38.61 35.75 47.14 46.39 51.68
Ulecer 37.15 64.93 86.73 127.85 268.40
Suicide 34.51 43.15 55.31 53.18 78.35
Anemia 33.93 58.76 102.44 212.70 435.12
Leukemia 31.59 63.70 91.78 135.77 203.39
Rheum Heart Dis 29.83 28.35 37.71 55.44 66.68
MVA 28.37 35.75 55.93 45.26 83.36
Benign Ca,in situ 20.18 32.05 47.78 64.49 108.36
Hernia Intest Obstr 17.84 37.81 64.10 11427  196.72
All Other Inf 17.26 27.12 37.71 41.86 73.35
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All Other External NI* 13.75 15.20 16.34 32.81 23.34
Cholelithiasis 12.28 23.42 35.82 58.83 130.03
TB¥ 10.24 12.33 16.97 27.15 46.68
Homicide 10.24 14.38 13.20 11.31 20.01
Poisoning* 10.24 13.97 20.74  19.23 20.01
Hyper Prostate ' 7.60 16.85 38.97 85.99 188.38
Kidney Infection 5.26 15.20 30.17 52.04 121.70
Meningitis 4.97 2.88 7.54 4.53 1.67
Bronchitis 4.97 8.63 11.31 21.50 36.68
Hyp Heart/Ren Dis 4.68 9.45 11.94 19.23 46.68
All Other External 3.80 5.34 5.03 5.66 8.34
Influenza 2.34 3.29 8.17 31.68 55.01
Appendicitis 175 | 247 7.54 453  10.00
Ca Breast 1.17 0.82 440 - 113 167
Syphilis ~0.58 2.05 1.89 453 3.33
Other Intest Inf 0.29 0.41 1.89 3.39 5.00
Meningococcal Inf 0.29 0.00 0.00 1.13 0.00
Polio 0.29 041 - 0.00 0.00 0.00
Viral Hepatitis 0.29 2.05 1.89 4.53 5.00
'Shig, Amebiasis 000 0.00 1.26 0.00 0.00
Whooping Cough 0.00 0.00 0.00 0.00 0.00
Strep Throat 0.00 0.00 0.00 1.13 0.00
Measles 0.00 0.00 0.00 0.00 0.00

* NI codes are the Nature of Injury codes, N800-N999, which appear in the contributing
causes but never as an underlying cause.



TABLE 11

Mortality Rates per 100,000
by Any Mention of a Cause
Among White Females
California, 1980

Age Group _
Cause 65-69 | 70-74 | 75-79 | 80-84 | 85 and older
All Other Heart Dis 596.61 1080.64 1780.00 3320.88 7196.40°
IHD 451.75 841.40 1473.01 2819.43 6230.45
Mym Il Def 353.43 528.91 787.21 1379.55 3140.90
Ca Other,Unspec 277.30 354.51 423.40 510.81 629.82
CVD 200.22 437.96 875.60 1889.78 4194 .48
COPD 176.60 252.75 327.91 410.06 540.83
Diabetes 155.12 260.85 386.70 567.64 828.35
Ca Digestive 149.87 223.03 326.33 432.32 634.61
All Other 147.96 238.64 '411.56 798.44 1873.72
Ca Respiratory 145.10 157.89 145.60 134.15 121.86
Ca Breast 127.67 144.08 151.52 190.38 280.00
Pneumonia 127.67 221.23 396.98 862.29 2169.46
Atherosclerosis 107.39 234.14 478.24 1081.96 3037.52
Hypertension 92.12 163.30 270.29 486.21 716.08
Nephritis 87.11 128.18 185.06 294.66 578.48
Ca Genital 75.17 89.75 115.22 134.73 163.62
All Other Accidents 72.55 120.07 173.23 297.00 6857.21
Chron Liver Dis 66.82 63.94 48.14 46.86 30.81
Septicemia i 59.18 92.45 145.21 240.18 434.71
Fracture,Trauma,Burn* 46.54 87.95 128.24 235.49 544.93
Hyp Heart Dis 39.62 73.84 122.72 239.59 421.02
Other Dis Arteries 34.13 62.74 91.15 141.18 265.62
Other Ca Lymphatic 32.69 53.73 65.11 93.73 99.95
Compl Med Care* 32.22 45.63 55.84 87.37 104.08
Rheum Heart Dis 30.79 42.63 63.53 79.67 100.63
Nutrit Deficiency 30.55 48.33 81.68 144.69 379.26
Anemia 27.68 38.42 70.683 142.35 334.76
Hernia,Intest Obstr 23.15 38.42 58.40 114.23 221.12
Leukemia 17.42 33.02 33.93 63.85 110.22
Ca Urinary 16.94 31.82 34.72 50.38 93.10
Other Dis Endocard 16.47 42.32 85.50 134.15 225.91
Ulcer 15.04 31.52 48.53 75.57 129.39
Ca Lip,Or/Pharynx 13.84 18.31 15.78 15.82 22.59
All Other Inf 11.46 12.31 21.70 25.78 54.08
MVA 10.98 21.01 25.65 20.50 18.48
Suicide 10.74 11.71 11.44 7.62 15.06
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Poisoning* 10.50 13.21 16.57 14.65 21.91
Benign Ca,in situ 9.78 22.51 40.25 56.82 81.47
Kidney Infection 8.83 13.21 20.52 42.78 . 99.95
Cholelithiasis 8.59 14.41 31.17 56.24 86.94
Other External NI* 4.53 8.70 9.47 5.86 15.75
Hyp Heart/Renal Dis 3.58 8.90 8.29 18.75 44.50
Homicide 3.34 5.70 7.10 2.34 7.53
TB 2.88 - 3.00 9.08 7.62 8.90
Meningitis 2.86 1.80 4.74 4.69 3.42
Influenza 2.37 3.80 11.44 24.60 66.41
Bronchitis 1.43 4.20 4.74 14.64 - 32.18
All Other External 1.19 2.10 1.18 1.76 2.05
Viral Hepatitis 0.96 2.40 2.78 1.76 3.42
Syphilis 0.72 0.60 1.18 0.59 0.68
Appendicitis 0.48 0.90 2.76 4.10 7.53
Other Intest Inf 0.24 0.90 1.97 - 1.17 7.53
Polio : 0.24 0.30 0.00 1.17 1.37
Shig,Amebiasis 0.00 .00 0.39 0.59 0.68
Whooping Cough 0.00 0.00 0.00 0.00 0.00
Strep Throat 0.00 0.00 0.00 0.00 0.00
Meningococcal Inf 0.00 0.00 0.00 1.17 0.68

Measles 0.00 0.00 0.00 0.00 0.00

% NI codes are the Nature of Injury codes, N800-N999 which appear in the contributing
causes but never as an underlymg cause.



TABLE 12

Mortality due to Ischemic Heart Disease
Underlying and Contributing Rates per 100,000
By Age and Sex among Whites
California, 1970, 1975 and 1980

Males Underlying Contributing

Age 1970 1975 1980 1970 1975 1980
65-69 1360.46 | 1166.34 938.62 263.27 202.24 171.99
70-74 2007.08 | 1798.37 | 1460.88 426.98 404.51 340.67
75-79 3050.77 | 2673.63 | 2227.96 722.44 599.16 536.72
80-84 4557.29 | 4018.19 | 3514.13 || 1010.47 | 1064.65 909.65
85 and older |{7634.07 | 7080.87 | 6473.39 || 1655.00 | 1692.90 | 1495.40
Females Underlying Contributing

Age 1970 1975 1980 1970 1975 1980
65-69 540.36 460.37 370.61 (I 121.42 92.41 81.14
70-74 957.89 852.75 873.60 207.98 177.61 167.80
75-79 1809.27 | 1536.04 | 1211.79 442.74 344.44 261.22
80-84 3150.87 | 2629.49 | 2298.66 708.10 633.03 520.77
85 and older || 6490.94 | 5861.62 | 5124.83 |} 1322.60 | 1213.09 | 1105.61
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TABLE 13

Mortality due to All Other Heart Disease
Underlying and Contributing Rates per 100,000
By Age and Sex among Whites ‘
California, 1970, 1975 and 1980

Males Underlying Contributing
Age 1970 1975 1980 1970 1975 1980
65-69 85.75 92.67 260.91 1712.14 1817.65 | 1031.63
70-74 121.43 | 121.36 353.41 2506.43 2956.55 | 1628.13
75-79 143.15 | 232.28 545.52 4308.23 4625.73 | 2549.12
80-84 252.80 | 354.82 936.80 6333.74 7136.16 | 4084.36
85 and older || 543.79 | 688.55 1968.86 10851.30 | 12289.90 | 7340.29
Females Underlying Contributing
Age 1970 1975 1980 1970 1975 1980
65-69 31.95 | 52.94 | 114.55 || 777.05 | 822.69 | 482.06
70-74 84.51 | 80.96 | 209.22 ||1354.73 | 1457.22 | 871.41
75-79 111.74 | 113.87 | 348.03 || 2491.01 | 2506.19 | 1431.97
80-84 204.59 | 178.66 | 683.62 || 4355.35 | 4193.77 | 2637.25
85 and older || 347.82 | 487.05 | 1616.32 || 8478.38 | 9074.85 | 5580.09
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Mortality due to Malignant Neoplasms of Respiratory and Intrathoracic Organs

TABLE 14

Underlying and Contributing Rates per 100,000
By Age and Sex among Whites
California, 1970, 1975 and 1980

Males Underlying Contributing
Age 1970 1975 1980 1970 | 1975 1980
65-69 316.29 | 356.48 | 355.97 || 37.39 | 36.36 36.27
70-74 383.02 | 436.57 | 442.17 || 58.56 | 59.92 68.63
75-79 392.70 | 474.40 | 526.67 || 61.14 | 76.17 71.65
80-84 360.50 | 490.29 | 522.71 || 71.01 | 59.91 71.28
85 and older || 280.86 | 344.53 | 411.78 || 58.60 | 65.30 | 101.69
Females - Underlying Contributing
Age | 1970 1975 1980 1970 1975 | 1980
65-69 57.32 | 80.31 | 132.92 3.43 9.50 | 12.17
70-74 147.09 | 77.32 | 146.49 4.86 | 12.60 | 11.41
75-79 62.73 | 94.12 | 129.03 9.03 | 11.49 | 16.57
80-84 57.40 | 86.72 | 110.13 |{ 17.30 | 15.30 | 24.02
85 and older || 83.18 | 73.33 99.27 || 21.39 | 12.22 | 22.59
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*+ Mortality due to Chronic Obstructive Pulmonary Diseases

TABLE 15°

Underlying and Contributing Rates per 100,000
By Age and Sex among Whites ’
California, 1970, 1975 and 1980

Males Underlying Contributin
Age 1970 1975 1980 1970 1975 1980
65-69 286.82 | 192.00 | 175.79 437.94 286.72 256.23
70-74 425.25 | 322.43 | 289.30 747.17 523.95 410.94
75-79 574.24 | 435.79 | 447.48 || 1067.28 687.15 630.37
80-84 817.21 | 478.94 | 547.60 || 1252.42 898.02 | 880.23
85 and older | 712.92 | 589.18 | 696.85 |} 1568.40 | 1133.60 | 1103.63
Females Underlying Contributing
Age 1970 | 1975 1980 1970 1975 1980
85-69 63.95 57.23 84.96 || -80.38 69.48 91.64
70-74 76.01 77.62 | 120.37 |} 132.32 | 123.81 | 132.38
75-79 86.01 | 103.19 | 133.37 1/ 201.32 | 173.93 | 194.53
80-84 94.78 | 98.47 | 164.02 || 290.25 | 188.53 | 246.03
85 and older || 154.41 | 149.62 | 184.84 || 447.57 | 304.17 | 355.99
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Males

TABLE 16

Mortality due to Cerebrovascular Disease
Underlying and Contributing Rates per 100,000
By Age and Sex among Whites
California, 1970, 1975 and 1980

Underlying Contributing
Age - 1970 1975 1980 1970 1975 1980
65-69 290.23 217.72 159.99 191.86 169.26 140.89
70-74 528.73 .468.49 327.93 351.25 348.15 265.88
75-79 1058.68 882.85 638.54 673.78 583.47 514.73
-80-84 11 1875.91 | 1648.93 | 1192.50 || 1080.57 962.59 909.65
85 and older || 3293.75 | 3189.34 | 2447.32 || 1773.20 | 1662.30 | 1653.77
Females Underlying Contributing
Age 1970 1975 1980 - 1970 1975 1980
65-69 193.96 155.30 116.46 125.76 96.45 83.76
70-74 410.56 332.83 250.05 233.05 209.00 187.91
75-79 877.92 | 711.77 544.54 475.75 415.79 331.06
80-84 1681.11 | 1422.12 | 1160.46 874.11 771.57 | 729.32
85 and older || 3696.75 | 3079.79 | 2625.40 || 1683.70 | 1522.80 | 1569.76
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Mortality due to Malignant Neoplasms of Digestive Organs and Peritoneum

TABLE 17

Underlying and Contributing Rates per 100,000
By Age and Sex among Whites
California, 1970, 1975 and 1980

Males Underlying Contributing

Age 1970 1975 1980 1970 1975 1980

65-89 228.79 | 245.21 | 234.87 26.14 26.31 25.74
70-74 339.29 | 349.54 | 332.04 44.11 38.78 43.56
75-79 476.58 | 486.72 | 431.14 || 101.95 85.36 84.22
80-84 599.08 | 546.50 | 544.20 || 132.50 | 113.59 | 131.24
85 and older || 756.33 | 664.29.| 700.19 || 211.80 | 155.30 | 243.40
Females Underlying Contributing

Age 1970 1975 1980 1970 1978 1980

65-69 163.05 | 153.20 | 136.74 13.51 17.36 13.13
70-74 200.22 | 202.54 | 201.72 25.85 25.32 21.31
75-79 290.64 | 284.64 | 292.00 50.77 35.58 34.33
80-84 405.04 | 396.24 | 362.02 79.55 71.09 70.30
85 and older || 501.69 | 474.93 | 501.80 |{139.84 | 118.06 | 132.81
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TABLE 18

Mortality due to Malignant Neoplasms of Breast
Underlying and Contributing Rates per 100,000
By Age among White Females
California, 1970, 1975 and 1980

Females Underlying Contributing

Age 1970 1975 1980 1970 1975 1980
65-69 4.71 | 108.33 | 113.59 15.08 | 14.50 14.08
70-74 99.85 98.22 | 117.07 16.20 | 20.61 27.02
75-79 120.42 | 117.62 | 119.56 31.37 | 34.75 31.96
80-84 137.94 | 140.14 | 138.83 55.49 | 53.36 51.55
85 and older |} 188.09 | 164.59 | 176.62 || 134.18 | 97.70 | 103.37
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TABLE 19

Mortality due to Malignant Neoplasms of Genital Organs

Underlying and Contributing Rates per 100,000
By Age and Sex among Whites
California, 1970, 1975 and 1980

Males Underlying Contributing

.ig_g 1970 1975 1980 1970 1975 1980

65-69 66.12 61.12 71.66 19.68 21.29 14.92

70-74 134.86 | 143.19 | 126.16 58.64 40.84 51.37

75-79 220.17 | 230.14 | 240.08 {| 128.30 | 119.47 | 111.87

80-84 372.53 | 359.49 | 407.30 || 292.50 | 269.31 | 251.17

85 and older || 530.55 | 548.17 | 625.17 || 439.20 | 464.10 | 461.79
Females Underlying Contributing
ége 1970 1975 - 1980 1970 1975 1980
85-69 86.25 78.68 68.01 9.13 5.76 7.18
70-74 93.85 80.19 75.95 || 11.71 8.26 | 13.81
75-79 101.42 95.10 97.46 || 18.26 | 16.52 | 17.76

" 80-84 110.44 | 102.44 ) 110.72 ]| 23.04 | 16.11 | 24.02
85 and older | 123.87 | 112.03 | 126.865 || 45.62 | 39.80 | 38.97
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Mortality due to Atherosclerosis

TABLE 20

Underlying and Contributing Rates per 100,000
By Age and Sex among Whites

California, 1970, 1975 and 1980

Males Underlying Contributing

Age 1970 1975 1980 1970 1975 1980
65-69 30.87 18.44 21.06 463.42 329.81 188.66
70-74 62.88 44.03 40.27 846.63 666.51 361.21
75-79 159.32 | 115.02 87.99 |{ 1614.86 | 1187.98 637.91
80-84 360.38 | 253.71 | 234.20 || 2814.76 | 2053.14 | 1134.80
85 and older |{ 938.23 | 785.94 | 598.49 || 5138.20 | 3997.10 | 2520.67
Females Underlying Contributing

Age 1970 1975 1980 1970 1975 1980
65-69 14.26 10.97 9.07 232.40 147.25 98.32
70-74 40.96 27.19 | 24.01 483.59 350.16 210.12
75-79 107.35 89.35 73.00 || 1060.65 730.76 405.24 -
80-84 300.40 | 233.42 | 182.77 || 2220.79 | 1501.61 899.20
85 and older || 909.19 | 769.24 | 673.64 || 4910.12 | 3778.36 | 23683.89
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TABLE 21

Mortality due to Diabetes
Underlying and Contributing Rates per 100,000
By Age and Sex among Whites
California, 1970, 1975 and 1980

Males Underlying Contributing

Age 1970 1975 1980 1970 1975 1980
65-69 50.94 42.41 34.51 |{206.89 | 173.71 | 172.87
70-74 80.59 65.52 73.56 |1329.74 | 289.16 | 265.47
75-79 122.87 87.83 91.13 || 485.20 | 393.98 | 406.00
80-84 141.79 | 142.82 | 110.88 {|633.96 | 581.06 | 528.36
85 and older {} 202.39 | 175.94 | 163.38 || 790.00 | 763.10 | 745.20
Females Underlying Contributing

Age .1970 1975 1980 1970 1975 1980
65-69 44.79 32.78 34.60 |}164.54 | 120.27 | 120.51
70-74 76.12 57.48 59.74 i|254.47 | 230.58 | 201.12
75-79 120.76 75.88 73.39 (]1413.38 | 346.33 | 313.31
80-84 171.93 | 109.50 | 105.44 || 566.03 | 466.64 | 462.19
85 and older |{ 187.45 | 168.22 | 160.19 |]756.91 | 660.69 | 668.16

- 158 -



TABLE 22

Z-Scores Evaluating Whether the Difference
between Underlying and Contributing Mortality Rates
Was the Same in 1970 as It Was in 1980

Among White Males Aged 65 and Older, California

Z-Score
Age Age Age Age Age
Cause of Death 65-69 70-74 75-79 80-84 85 and Older
All Other 9.828 9.770 13.098 11.479 . 13.300
Hypertension 5.300 5.855 7.253 10.566 10.392
Nephritis 4.743 3.720 5.447 6.567 7.364
Hyp Heart Dis 2.255 -0.343 1.762 3.730 1.573
CVD 1.930 -1.854 3.067 4.819 5.241
Hyp Heart/Renal Dis 1.448 1.134 2.032 1.854 1.146
All Other Accidents 1.265 2.324 2.685 3.344 3.678
Ca Lip,Or/Pharynx 1.041 0.162 0.891 0.284 -1.474
Other Ca Lymphatic 0.960  0.840 0.481 -1.107 -2.131
Diabetes 0.861 -0.693 0.785  0.456 1.332
Hernia,Intest Obstr 0.639 0.000 -0.658 1.034 -1.555
Suicide 0.596 - -0.155 - -
Meningitis . -0.400 0.655 1.110 -1.113 -
Anemia 0.388 0.233 1.095 1.855 0.847
Chron Liver Dis . 0.384 0.407 -0.515 -0.512 -0.702
Other Dis Arteries 0.285 -0.292 -0.316 -1.742 -1.165
Appendicitis 0.274 0.623 0.610 - -
Hyper Prostate 0.262 0.273 0.941 -0.380" 2.009
. Leukemia 0243  -1.199  -0014  -0.923 -0.303
Cholelithiasis 0.231 0.696 0.006 -1.072 -1.786
MVA 0.183 ~ 0.064 -0.744 . 0.192 -0.525
Ulcer 0.121 -0.861 - -0.591 2.130 -0.153
Benign Ca,in situ 0.059 1.507 -1.543 -0.001 -0.183
Rheum Heart Dis 0.029 0.282 -0.201 -1.069 -1.171
Septicemia -0.010 -0.921 -1.387  -1.496 0.372
All Other Infections -0.031 -1.849 -1.520  -0.700 -1.152
Ca Urinary -0.107 -0.351 -0.678 0.637 1.313
Kidney Infection’ -0.112 -0.503 -0.998 -2.377 -4.496
Ca Digestive -0.142 0.040 -0.562 0.633 2.009
Nutrit Deficiency -0.202 0.554 -0.196 0.934 -1.151
Sign,Sym Il Def -0.350 0.846 -0.371 0.392 -2.335
COPD -0.375 -2.172 -3.438 -3.176 -4.965
IHD -0.511 1.142 0.270 3.040 1.609
Bronchitis -0.591 0.304 0.274 -0.447 3.300
Ca Respiratory -0.605 0.079 -0.724 -2.031 0.929
Influenza -0.818 -0.802 -0.534 0.285 -1.356
Ca Genital -0.932 -0.288 -1.402 -2.157 -1.280
TB -1.430 0.365 0.667 0.715 -1.753
Atherosclerosis -1.767 -1.921 -2.380 -5.247 -4.552
Pneumonia -1.855 -3.122 -5.327 -7.815 -10.430
Ca Other,Unspec -2.651 -3.360 -5.241 -3.375 -1.733
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TABLE 22
Other Dis Endocard -4.899 -5.965 -6.784
All Other Heart Dis -12.402 -13.646 -19.168
" Shig,Amebiasis - - -
Other Intest Inf - - -0.508
Whooping Cough - - -
Strep Throat - - -
Meningococcal Inf - - -
Polio - - -
Measles - - -
Viral Hepatitis ) - -0.542 -0.338
Syphilis - - -
Ca Breast - - 0.133
Homicide - -0.6086 -
All Other External - -0.502 -0.001
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TABLE 23

Z-Scores Evaluating Whether the Difference
between Underlying and Contributing Mortality Rates
Was the Same in 1970 as It Was in 1980
Among White Females Aged 65 and Older, California

Z-Score
Age Age Age Age Age

Cause of Death 65-69 70-74 75-79 80-84 85 and Older
All Other 6.898 8.017 3.909 8.027 8.123
Hypertension 4.068 3.539 5.991 9.463 12.886
Nephritis 1.818 2.966 3.361 4.619 3.205
All Other Accidents 1.316 2.441 1.958 4.274 5.746
Ca Urinary 0.961 1.225 0.746 1.311 -0.937
Ca Respiratory 0.675 -0.497 -0.259 -0.911 -0.363
Ulcer 0.636 0.624 0.651 1.394 -0.458
Influenza 0.575 -0.574 1.149 0.344 -0.322
CVD 0.566 2.215 1.278 3.008 6.273
Ca Lip,Or/Pharynx 0.441 0.238 0.318 - -1.716
Ca Digestive 0.364 -0.648 -1.678 -0.063 -0.379
All Other External 0.187 - . -0.348 -
Nutrit Deficiency 0.047 0.345 -0.533 -1.393 0.112
Anemia 0.045 ° 0.877 0.803 1.391 1.162
Sign,Sym IIl Def 0.013 -0.934 -0.903 -0.166 -0.901
Viral Hepatitis 0.001 -0.353 - - -
Benign Ca,in situ -0.008 0.203  -0.902  -0471 -0.503
Ca Genital -0.010 0.878 0.033 0.122 -0.918
Homicide -0.058 - - - -1.272
Septicemia -0.091 -0.291 -1.240 0.048 0.690
All Other Infections -0.119 -0.961 -0.371 -1.037 -1.322
HD -0.164 1.192 -1.468 0.171 1.274
Diabetes -0.208 0.036 1.331 2.064 0.270
Hernia,Intest Obstr -0.238 -1.491 0.429 -1.005 -0.868
Cholelithiasis -0.297 0.439 -0.185 -0.336 -0.175
Other Dis Arteries -0.383 -0.842 -0.872 0.876 0.700
Hyp Heart/Renal Dis  -0.396 0.220 1.748 1.249 2.619
Bronchitis -0.397 0.709 0.870 0.066 -0.829
Other Ca Lymphatic -0.531 0.478 0.449 -0.634 0.375
Kidney Infection -0.598 -0.452 -0.876 -1.288 -4.147
Chron Liver Dis -0.627 -0.646 -0.634 -0.722 -1.236
Rheum Heart Dis -0.666 -0.171 -0.382 -2.342 -1.894
COPD -0.879 -2.401 -2.766 -4.592 -3.142
TB -0.704 -0.244 -1.267 -2.419 -1.355
Atherosclerosis -0.924 -1.110 -3.547 -4.000 -7.608
Leukemia -1.108 -1.036 -0.214 0.702 0.251
Hyp Heart Dis -1.253 0.964 2.424 4.147 5.557
Ca Other,Unspec -1.710 -1.418 -2.353 -1.956 -1.966
Pneumonia -1.847 -2.034 -3.565 -6.926 -10.040
Other Dis Endocard -2.139 -3.998 -5.367 -4.055 -7.581
Ca Breast -5.430 1.029 0.091  -0.352 - -1.181
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All Other Heart Dis
Shig,Amebiasis
Other Intest Inf
Whooping Cough
Strep Throat
Meningococcal Inf
Polio

Measles

Syphilis
Meningitis
Appendicitis
MVA

Suicide

-8.421

TABLE 23
-10.866 -14.865
- -0.276
- 0.126
0.072 0.932
-0.137 -0.110

-20.475

-31.745

-0.282
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TABLE 24

Mortality Rates for All Pairs of Causes of Death
By Age Group Among White Males
California, 1980

- 163 -

Rate per 100,000

Age Age Age Age Age

Cause Pair 65-69 70-74 75-79 80-84 85 and Older
IHD
All Other Heart Dis 616.58 978.44 1548.58 2526.42 4669.58
All Other Heart Dis
COPD 204.75 336.58 509.70 698.07 908.58
All Other Heart Dis
Sign,Sym Il Def 184.27 301.83 484.56 797.64 1492.08
COPD
Sign,Sym Ill Def 147.71  239.58 377.72 458.22 521.81
HD
Sign,Sym Il Def 147.13  251.49 402.23 657.34 1270.34
HD =
COPD 14098  235.47 384.83  543.07 713.52
Ca Respiratory
Ca Other,Unspec 128.70 154.10 ~ 164.03 131.24 96.69
oD
Atherosclerosis 116.12 205.88 336.87 6801.91 1330.35
Diabetes
IHD 113.49 185.74 248.88 317.92 423.45
Diabetes
All Other Heart Dis 104.71 158.21 233.79  -318.79 451.79
All Other Heart Dis
CVvD 100.33  190.88 377.09 707.13 1383.70
Ca Respiratory
Sign,Sym Il Def 100.03 142.18 159.63 157.26 130.03
Ca Digestive
Ca Other,Unspec 99.16 151.64 204.88 246.65 298.41
All Other Heart Dis
Atherosclerosis 84.53 154.51 294.13 544.20 1223.66
All Other Heart Dis
All Other 84.53 132.32 238.19 406.17 - 943.58
IHD
CVD 83.36 160.68 326.81 632.45 1257.00
Ca Other,Unspec .
§ijn,Sym Il Def 81.02 113.42 145.81 191.21 243.40
Ca Respiratory
All Other Heart Dis 78.10 109.72 135.75 147.08 131.70
All Other Heart Dis
Pneumonia 74.00 139.31 268.36 565.70 1288.68

All Other Heart Dis



TABLE 24
Nephritis 73.12 113.42 192.94 345.08 616.83
Ca Other,Unspec
All Other Heart Dis 72.25 113.01 147.06 208.18 296.75
EID .
Hypertension 69.91 106.43 153.98 194.60 306.75
Pneumonia
_Si_gn,Sym Il Def 66.40 115.06 229.40 429.93 806.88
All Other Heart Dis
Hypertension 60.84 94.93 134.49 174.24 268.40
IHD
All Other 59.87 98.21 192.94 329.24 763.54
All Other Accidents
Fracture,Trauma,Burn 59.38 82.60 146.44 244.38 621.83
Sign,Sym III Def
All Other 58.74 96.98 175.35 287.38 550.15
Pneumonia
COPD 56.18 94.93 171.58 260.22 415.11
Ca Respiratory
COPD 52.94 85.48 111.24 97.30 90.02
CVD '
S_En,Sym NIl Def 52.08 115.47 210.54 411.83 841.89
All Other Accidents _
Compl Medical Care 52.08 83.83 94.90 138.03 190.05
Ca Digestive
All Other Heart Dis 50.60 76.43 103.70 186.68 280.07
CVD
Atherosclerosis 50.60 113.01 219.97 409.57 900.24
All Other Heart Dis |
All Other Accidents 45.92 66.98 100.56 161.79 400.11
IHD
Pneumonia 43.58 88.35 196.71 390.33 928.58
HD
Nephritis 41.53 78.49 127.58 234.20 438.45
CVD
All Other 40.07 75.61 150.21 287.38 540.14
CVD ‘
Pneumonia 39.49 91.64 197.97 377.89 728.53
Hypertension
CVD 38.90 66.98 112.50 181.02 211.72
Ca Genital
Ca Other,Unspec 38.02 73.97 123.81 227.41 323.42
Ca Other,Unspec
Pneumonia 38.02 50.13 54.05 95.04 111.70
Ca Digestive
Sign,Sym Il Def 60.41 91.13 130.11 166.71

3715

Diabetes
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TABLE 24
CVD 36.85 65.34 130.72 167.45 246.73
Ca Respiratory
HD 36.27 62.05 76.05 114.27 86.69
All Other Heart Dis
Other Dis Arteries 35.10 68.22 104.33 128.98 200.05
COPD v
All Other 35.10 49.72 71.85 117.67 151.71
Hyp Heart Dis
All Other Heart Dis 34.81 44.79 68.50 96.17 140.04
Atherosclerosis
Sign,Sym IIl Def 34.22 76.43 136.38 279.46 663.51
Septicemia ‘ '
All Other Heart Dis 31.30 50.13 89.24 126.72 238.40
Nephritis
Sign,Sym Il Def 30.13 54.24 97 41 152.74 270.07
Pneumonia
All Other 29.83 62.05 145.81 251.17 475.13
Diabetes _ i
Sign,Sym [l Def 28.37 57.12 75.42 117.687 155.04
Other Dis Endocard .
All Other Heart Dis 28.37 52.19 82.33 133.51 186.72
Ca Other,Unspec
IHD 28.08 63.28 94.90 159.53 221.73
Diabetes
Atherosclerosis 26.91 49.72 -76.05 101.83 '160.04
Sign,Sym [l Def
All Other Accidents 26.62 40.68 59.08 '101.83 180.05
Atherosclerosis .
COPD 26.03 50.55 71.85 135.77 236.73
um .
Other Dis Arteries 24.57 41.50 77.30 104.09 165.04
IHD
All Other Accidents 22.52 39.04 55.93 93.91 186.72
Septicemia
Sign,Sym Il Def 22.23 41.92 50.91 100.69 181.72
All Other Heart Dis
Fracture,Trauma,Burn 20.18 33.29 60.33 108.35 315.08
CVvD
COPD 20.18 52.60 81.07 128.98 193.38
Ca Digestive .
IHD 19.01 38.22 73.53 112.01 181.72
[HD
Other Dis Endocard 19.01 32.88 55.31 100.69 130.03
Septicemia
Pneumonia 18.43 30.00 46.51 91.64 195.05

Other Dis Arteries
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TABLE 24
Sign,Sym @Il Def 18.43 36.57 46.51 78.07 120.03
All Other Accidents
All Other 18.13 24.25 36.45 56.57 113.36
Ca Genital
All Other Heart Dis 17.84 48.49 91.13 216.10 395.11
Pneumonia
Nephritis 17.84 32.88 53.42 112.01 220.06
Hypertension
Atherosclerosis 16.98 33.70 60.96 92.77 175.05
Atherosclerosis
All Other i16.38 368.57 75.42 164.05 306.75
Diabetes
Pneumonia 15.50 31.23 51.54 81.46 131.70
Ca Genital
Sign,Sym Il Def 15.21 32.05 50.91 118.80 196.05
Nutrit Deficiency
Sign,Sym 1Il Def 15.21 27.53 42.74 78.07 166.71
Sign,Sym Il Def
Fracture,Trauma,Burn 15.21 17.87 34.57 49.78 128.37
Nephritis ' '
All Other 14.62 21.37 48.39 87.88 145.04
Anemia
All Other Heart Dis 13.18 22.19 43.37 97.30 228.39
Atherosclerosis
Pneumonia 12.58 31.64 72.90 193.47 433.45
Atherosclerosis
Nephritis 11.70 23.01 43.37 88.25 216.72
Ca Urinary
All Other Heart Dis 11.11 23.42 25.14 72.41 120.03
All Other Heart Dis
Ulcer 11.11 18.90 34.57 46.39 108.36
Ca Genital
IHD " 10.82 35.75 74.16 162.92 336.76
CVvD .
Nephritis 10.82 23.83 46.51 57.70 145.04
Nutrit Deficiency
All Other Heart Dis 10.24 19.73 25.77 59.96 120.03
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Mortality Rates for All Pairs of Causes of Death

TABLE 25

By Age Group Among White Females
California, 1980

Rate per 100,000

Age Age Age Age Age

Cause Pair 65-69 70-74 75-79 80-84 85 and Older
IHD
All Other Heart Dis 244.61 475.78 823.51 1624.41 3522.21
All Other Heart Dis
§i_gn,Sym Il Def 98.65 178.31 297.52 534.25 1329.47
All Other Heart Dis
COPD 83.29 117.97 175.20 212.64 290.95
Diabetes .
IHD 77.58 144.39 196.51 278.25 375.15
Diabetes
All Other Heart Dis 76.13 12938 181.12 270.05 377.89
COPD
Sign,Sym Il Def _ 68.73 100.26 118.40 134.15 169.78
_S_i_gn,Sym Il Def 63.48 13298 229.85 456.33 1087.13
Ca Digestive
Ca Other,Unspec 83.00 93.66 128.64 158.16 190.32
Ca Breast
Ca Other,Unspec 81.57 67.24 69.45 84.94 116.38
All Other Heart Dis
CVD 61.57 136.28 272.66 611.57 1374.66
Ca Other,Unspec
Sign,Sym Il Def 61.09 68.74 84.44 103.69 130.76
HD
Atherosclerosis 54.65 111.37 191.77 432.90 1196.66
Ca Respiratory
Ca Other,Unspec 51.07 45.63 47.35 40.42 23.28
All Other Heart Dis
All Other 49.40 94.26 175.20 339.18 842.73
Sign,Sym III Def
All Other 47.97 70.24 100.62 208.20 455.25
IHD
COPD 43.43 68.14 111.67 162.27 243.71
Ca Other,Unspec
All Other Heart Dis 42.96 62.44 78.13 108.96 179.36
CvD
Sign,Sym Il Def 42.96 78.95 152.31 353.82 831.09
IHD
Hypertension 41.78 64.54 126.27 208.79 300.53

All Other Heart Dis
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Nephritis 41.76 61.84 86.42 148.79 303.96

D —

CVD 40.33 101.76 219.00 516.67 1240.48

All Other Heart Dis

Pneumonia 36.04 69.94 134.95 331.56 821.51

Pneumonia

Sign,Sym 1l Def 35.56 63.94 97.88 209.13 559.31

All Other Heart Dis

Atherosclerosis 35.32 91.25 172.83 405.37 1169.28

Ca Respiratory )

Sign,Sym 1l Def 34.84 40.82 35.51 34.56 33.54

CVD _

Atherosclerosis 3460 - 73.54 17757 383.70 886.54

IHD

All Other 34.36 66.94 134.16 205.24 719.50

All Other Heart Dis

Hypertension 34.36 82.44 106.93 196.24 292.32

Hypertension

CVD 32.46 68.74 120.35 204.44 307.38
- All Other Accidents

Compl Medical Care 32.22 45.63 55.84 87.37 104.06

Disbetes

CVD 31.02 60.04 103.38 176.91 27931

All Other Accidents

Fracture,Trauma,Burn 27.88 58.83 93.91 212.64 516.86

Diabetes

Si_gn,Sym Il Def 27.21 40.52 67.48 93.73 164.30

Ca Digestive

Sign,Sym IlI Def 26.01 36.92 51.69 73.81 107 .48

All Other 22.87 58.23 134.18 253.65 535.35

Ca Digestive

All Other Heart Dis 21.24 40.82 67.08 120.09 186.89

Pneumonia

COPD 21.00 28.22 41.43 69.71 110.22

HD

Nephritis 20.76 32.42 51.89 104.27 199.22

Nephritis

Sign,Sym Il Def 20.52 31.52 43.41 60.34 135.55

All Other Heart Dis

All Other Accidents 20.28 45.93 75.37 145.28 355.99

Atherosclerosis

Sign,Sym Il Def 19.33 46.23 103.38 233.73 724.30

Sign,Sym Il Def

All Other Accidents 19.09 26.12 29.99 59.75 126.65

Diabetes
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Atherosclerosis 17.90 38.72 63.53 110.13 178.68
CVD
Pneumonia 17.90 47.13 111.87 254.24 581.22
Hypertension
Sign,Sym Il Def 17.66 23.71 39.06 78.50 138.97
Pneumonia
All Other 16.23 31.52 62.35 148.79 380.63
IHD
Pneumonia 15.99 37.22 85.23 224.95 587.38
Septicemia
All Other Heart Dis 15.75 30.32 43.41 88.46 160.88
All Other Heart Dis
Other Dis Arteries 15.51 27.32 40.25 69.71 105.43
Nutrit Deficiency .
Sign,Sym Il Def 15.03 2281  33.15 53.89 162.25
Hyp Heart Dis
All Other Heart Dis 15.03 32.42 56.82 108.96 209.48
Septicemia
S_ign,Sym Il Def _ 14.56 19.51 46.56 67.37 126.65
Hypertension . :
Atherosclerosis 14.58 30.32 41.04 94.31 177.99
Ca Other,Unspec
HD 12.41 25.82 41.04 80.84 100.63
Hyp Heart Dis 7
HD 11.93 23.11 42.22 76.74 126.85
Other Dis Endocard
All Other Heart Dis 11.93 26.42 45.77 94.31 156.09
Atherosclerosis
All Other 10.74 24.01 61.95 136.49 393.64
Apemia
All Other Heart Dis 10.50 12.91 35.51 69.12 165.67
HD
All Other Accidents 10.02 19.21 33.93 54.48 136.23
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TABLE 26

Mortality Rates for Pairs of Causes of Death
Excluding the Underlying Cause of Death
By Age Group Among White Males
California, 1980

Rate per 100,000

Age

Age Age Age Age

Cause Pair 85-69 70-74 75-79 80-84 85 and Older
n-m .
All Other Heart Dis 219.37 343.54 532.32 771.62 1098.63
All Other Heart Dis .
Sign,Sym Il Def 168.77 279.85 445.59 742.20 1307.02
All Other Heart Dis
COPD 126.36 200.13 323.87 460.48 601.83
HD
Sign,Sym 11 Def 85.70 139.31 22437 342.81 528.47
Diabetes ‘
All Other Heart Dis 82.78 127.39 191.06 245.51 358.43 .
All Other Heart Dis _
Atherosclerosis 71.08 127.80 ° 240.71 403.91 960.26
Ca Other,Unspec ' s .
Sign,Sym Ill Def 69.91 95.75 130.72 173.10 220.06
COPD ’

: Siﬂ,Sym Il Def ~68.74 110.13 179.75  217.23 268.40
All'Other Heart Dis ' . '
Nephritis 83.76 99.04 162.15 290.77 478.46
All Other Heart Dis
CVD 83.47 119.17 238.19 452.56 860.23
All Other Heart Dis
All Other 63.18 99.04 187.92 322.45 748.53
All Other Heart Dis
Pneumonia 58.21 10232 187.92 394.86 818.55
Ca Other,Unspec
All Other Heart Dis 55.87 92.46 121.93 179.89 248.73
All Other Heart Dis
Hypertension 55.28 84.24 121.30 149.34 220.08
Diabetes
HD 52.65 73.97 105.58 127.85 156.71
IHD
COPD 52.685 88.76 140.78 187.81 211.72
Pneumonia
Sign,Sym Il Def 48.85 . 85.89 147.08 278.32 503.47
All Other Accidents

"Compl Medical Care 47.38 78.49 89.87 123.32 171.71
IHD
Atherosclerosis 43.00 69.04 111.87 181.02 . 381.76
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Sign,Sym Il Def
All Other 37.73 73.56 127.58 218.36 413.44
IHD
CVvD 36.85 62.05 131.98 225.15 403.44
IHD
Hypertension 34.81 57.94 80.45 88.25 123.37
All Other Heart Dis
All Other Accidents 33.34 47.67 68.50 88.25 200.05
CVD
Sign,Sym 1l Def 32.17 68.63 142.67 229.67 470.13
All Other Accidents
Fracture,Trauma,Burn 31.88 47.87 89.87 155.00 398.44
Atherosclerosis ‘
Sign,Sym Il Def 30.13 66.98 115.864 217.23 515.14
Septicemia e ,
All Other Heart Dis 27.79 43.97 74.16 109.75 201.72
Nephritis
Sign,Sym Il Def 26.91 46.44 85.47 124.45 235.06
Diabetes _
Sign,Sym Il Def 26.32 48.90 66.62 102.96 135.04
IHD
All Other 25.45 40.68 69.76 - 102.96 218.39
All Other Heart Dis
Other Dis Arteries 22.52 44.38 60.33 78.07 135.04
CVD
All Other 21.94 34.52 85.47 150.48 308.42
Pneumonia
COPD 21.06 37.40 63.48 83.72 141.70
Septicemia
Sign,Sym Il Def 20.18 37.81 47.14 87.12 165.04
Diabetes
Atherosclerosis 19.89 34.93 59.71 72.41 120.03
IHD
Nephritis 19.89 31.23 54.68 102.96 138.37
Diabetes
CVD 19.30 32.05 73.53 99.56 130.03
IHD
Pneumonia 19.30 41.92 87.36 127.85 233.40
Sign,Sym IIl Def
All Other Accidents 19.30 34.11 47.76 80.33 135.04
Ca Other,Unspec
[HD 19.01 45.20 71.02 11201 145.04
Atherosclerosis
COPD 18.72 36.57 49.02 87.12 155.04
CVD
Pneumonia 1784 3534 79.19 160.66 - 278.74
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All Other Heart Dis
Fracture,Trauma,Burn 17.55 28.35 48.39 67.88 196.72
Pneumonia
All Other 15.79 27.94 73.53 127.85 256.74
Hypertension
Atherosclerosis 15.50 28.77 52.79 66.75 115.03
Sign,Sym Il Def
Fraecture, Trauma,Burn 15.21 17.67 34.57 49.78 128.37
Nutrit Deficiency
Sign,Sym Il Def 14.62 26.30 41.48 74.67 153.37
CVD
Atherosclerosis 14.62 29.18 54.68 90.51 196.72
Pneumonia
Nephritis 13.75 20.14 40.22 63.36 130.03
Atherosclerosis
All Other 13.16 27.94 59.71 116.53 230.06
Septicemia
Pneumonia 12.87 19.73 28.28 46.39 100.03
Ca Digestive
All Other Heart Dis - 12.87 20.14 36.45 74.67 133.37
Anemia
All Other Heart Dis 12.87 20.55 39.59 84.86 208.39
Atherosclerosis
Pneumonia 11.11 21.78 47.14 114.27 268.40
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TABLE 27

Mortality Rates for Pairs of Causes of Death
Excluding the Underlying Cause of Death
By Age Group Among White Females
California, 1980

Rate per 100,000

Age Age Age Age Age

Cause Pair 65-69 . 70-74 75-79 80-84 85 and Older
IHD
All Other Heart Dis 89.49 185.70 249.38 422.36 728.40
All Other Heart Dis
Sign,Sym [l Def 88.54 163.00 264.38 474.49 1145.32
Diabetes
All Other Heart Dis 57.99 99.36 148.76 210.30 299.85
Ca Other,Unspec
Sign,Sym Il Def 54.17 59.13 74.97 91.38 112.27
All Other Heart Dis
COPD 42.48 65.44 108.12 134.15 197.85
All Other Heart Dis
All Other 37.71 71.74 138.11 285.28 680.48
All Other Heart Dis -
CVD 35.56 84.35 15547 374.32 822.19
All Other Heart Dis
Nephritis 35.56 46.53 70.83 120.09 252.61
Ca Other,Unspec
All Other Heart Dis  34.80 49.53  63.13  93.14 144.45
Sign,Sym Il Def .
All Other 34.60 48.03 77.34 164.61 364.89
HD
.&n,Sym Il Def 34.13 73.24 1128 192.73 401.85
All Other Heart Dis '
Hypertension 30.07 54.33 94.70 168.71 243.03
All Other Heart Dis '
Atherosclerosis 29.83 7745 13495 313.40 844.78
Diabetes
HD 29.11 59.74 76.95 105.44 147.19
Pneumonia
§i§n,5ym Il Def 26.49 48.33 67.87 134.15 338.87
All Other Heart Dis
Pneumonia 25.30 50.73 91.15 217.92 508.65
CVvD
Sﬁn,Sym Nl Def 24.82 47.43 83.65 202.89 457.99
Diabetes
Sign,Sym Ill Def 24.58 34.52 58.79 82.01 141.71
IHD
Hypertension 19.57 31.82 59.98 93.14 ' 111.59
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Nephritis
Sign,Sym Ill Def 19.33 28.22 38.67 568.24 115.70
IHD
CVD 17.66 39.92 72.21 175.74 348.46
Hypertension _
Sign,Sym Ill Def . 16.71 21.61 35.12 69.71 119.12
Atherosclerosis
Sign,Sym 1l Def 16.71 38.42 86.81 178.67 522.34
All Other Heart Dis '
All Other Accidents 15.75 29.12 . 48.17 74.98 163.62
Diabetes
CVD 15.03 29.72 52.09 89.04 135.55
All Other Accidents
Fracture,Trauma,Burn 14.80 38.42 61.95 155.82 374.47
HD
Atherosclerosis 14.56 35.72 61.16 115.99 300.53
Septicemia
All Other Heart Dis 14.08 27.02 35.12 77.33 133.49
Septicemia
Sign,Sym Ill Def 14.08 18.31 40.64 62.09 110.22
Hypertension C
CVD 14.08 27.82 59.19 91.38 136.23
Hypertension '
Atherosclerosis 14.08 24.91 36.30 79.08 134.18
‘Nutrit Deficiency
Sign,Sym 11l Def 13.84 22.21 31.17 50.38 150.61
Diabetes
Atherosclerosis 13.13 28.82 47.75 80.84 131.44
CVD
All Other 12.17 30.62 74.58 139.42 311.49

10.50 20.71 43.41 84.94 208.12

All Other
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TABLE 28

Z-Scores Evaluating the Occurrence of Pairs of Causes of Death
Compared to the Frequency of Each Cause
Among White Males Aged 65 and Older, California, 1980

Z-Score
Age Age Age Age Age
Cause Pair 85-69 70-74 75-79 80-84 85 and Older
All Other Heart Dis
COPD 155.839 135.134 104.038 69.549 44.357
Diabetes
IHD 135.464 113.388 80.004 51.207 31.952
Diabetes
All Other Heart Dis 115.233 91.178 70.241  47.243 30.924
IHD
COPD 114.958 97.878 81.993 58.770 36.884
Diabetes
Hypertension 100.741 52.899 44.901 31.223 20.588
All Other Heart Dis : .
Nephritis 94.902 76.114 63.910 49.378 35.925
Diabetes .
CVD 84.836 69.624 65.886 39.498 26.577
Pneumonia 80.280 82.609 75.995 54.998 39.441
Diabetes ' :
Atherosclerosis 74.228 64.665 48.100 29.580 19.161
Ca Respiratory ,
COPD 72.792 67.552 52.052 28.673 20.588
All Other Heart Dis v :
Pneumonia 70.639 66.143 59.653 50.089 43.307
Ca Respiratory
Pneumonia 69.319 57.734 37.654 17.859 9.971
All Other Heart Dis
All Other Accidents 62.389 50.121 39.885 28.320 27.537
Other Dis Arteries
Compl Medical Care 682.235 62.307 34.343 26.528 18.498
All Other Heart Dis
Chron Liver Dis 61.507 37.825 20.473 13.999 4.289
Ca Other,Unspec
Nutrit Deficiency 61.118 33.503 40.380 29.859 18.289
Septicemia :
Compl Medical Care 60.848 29.925 28.559 22.430 9.409
Ca Respiratory
All Other Heart Dis 59.969 48.836 34.367 20.186 9.399
IHD
Nephritis 57.346 54.452 43.608 34.506 26.289

Septicemia
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All Other Accidents 55.929 35.617 25.959 17.136 12.576
Ca Digestive
Nutrit Deficiency 54.835 45.230 38.379  24.360 12.475
Ca Other,Unspec
All Other Heart Dis 54.034 47.464 32.794 22.672 14.687
Kidney Infection
Hyper Prostate 54.019 25.252 -0.137 9.857 7.718
Septicemia
Leukemia 52.984 34.485 25.304 14.870 10.140
Pneumonia
Nephritis 51.450 45.477 33.846 28.031 21.530
All Other Heart Dis
Compl Medical Care 50.566 40.266 24.669 15.302 13.626
Septicemia ’
All Other Heart Dis 50.409 42.284 38.828 24.853 17.222

- 176 -



TABLE 29

Z-Scores Evaluating the Occurrence of Pairs of Causes of Death
Compared to the Frequency of Each Cause
Among White Females Aged 65 and Older, California, 1980

Z-Score
Age Age Age Age Age
Cause Pair 65-69 70-74 75-79 80-84 85 and Older
Diabetes
IHD 187.947 175.179 127274 85.849 54.432
All Other Heart Dis
COPD 163.997 127.269 111.598 70.468 48.826
Diabetes
All.Other Heart Dis 160.021 137.582 105.721 75.594 49.823
All Other Heart Dis |
Nephritis - 117.114 93.751 72.907 58.060 49.139
Diabetes
Hypertension 112.952 100.384 82.549 45.743 38.125
Diabetes :
CVD 112.814 100.568 86.512 66.294 50.146
IHD . .
COPD 97.713 82.623 77.389 57.909 43.727
Diabetes
Nephritis 92.277 72.851 47.662 32.835 25.325
Diabetes
Atherosclerosis 88.933 89.010 72.203 54.824 36.989
Ca Genital
Hernia,Intest Obstr 84.905 52.767 45.598 11.193 7.526
Rheum Heart Dis :
Compl Medical Care 83.186 12.961 9.724 6.305 4.723
All Other Heart Dis
Pneumonia 82.733 79.740 76.588 73.962 64.361
Ca Other,Unspec
Nutrit Deficiency 74.936 50.867 53.541 24.694 25.970
Ca Respiratory
COPD 72.309 62.159 38.901 14.510 5.134
CVD
Pneumonia 71.430 85.591 92.385 77.013 62.110
IHD
Nephritis 66.468 55.083 47.212  43.501 32.850
Ca Other,Unspec
All Other Heart Dis 85.731 54.651 40.936 29.183 24.063
Septicemia
Leukemia 82.336 49.853 19.455 28.805 9.921
Rheum Heart Dis
All Other Accidents 61.802 35.914 12.727 8.805 ' 6.139

All Other Heart Dis
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All Other Accidents 51.769 71.511 65.531 56.336 54.250
Ca Other,Unspec
Pneumonia 58.715 48.495 25.070 16.951 10.529
Septicemia
Hernia.Intest Obstr 58.191 63.608 18.950 24.157 15.693
Ca Respiratory
Pneumonia 58.139 41.564 24.404 17.809 12.283
Other Dis Arteries ~
Compl Medical Care 55.693 61.219 52.640 21.933 5.660
Cholelithiasis o
Compl Medical Care 55.606 20.124 28.409 43.001 27.145
Septicemia
All Other Heart Dis 53.043 53.537 40.420 37.232 28.004
Ca Other Lymphatic
Pneumonia 52.185 37.509 15254 14.150 7.772
All Other Heart Dis
Chron Liver Dis 52.003 38.031 29.742 18.003 6.536
Ca Digestive
Nutrit Deficiency 52.075 49.465 55.147 34.772 25.858
Apemia ’
All Other Heart Dis 52.059 35.385 48,635 38.698 34.863
Ca Other,Unspec
Hernia,Intest Obstr 51.541 21.594 38.370 14.031 11.895
All Other Heart Dis
Compl Medical Care 50.359 48.655 40.076 25.166 13.625
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TABLE 30

Z-Scores Evaluating the Occurrence of a Cause of Death With Diabetes
Compared to the Frequency of the Cause and the Frequency of Diabetes
Among White Males Aged 65 and Older, California, 1980

Z-Score
: Age Age Age Age Age
Cause with Diabetes 85-69 70-74 75-79 80-84¢ 85 and Older

IHD - 135.464 113.3838 80.004 51.207 31.952
All Other Heart Dis 115.233 91.178 70.241  47.243 30.924
Hypertension 100.741 52.809 44.901 31.223 20.588
CVD 84.836 69.624 65.886  39.498 26.577
Atherosclerosis 74.228 64.665 48.100 29.580 19.161
Sign,Sym Il Def 45.944 47.661 32.545 26.079 " 15.681
Nephritis 45.692 52,939 32.109 21.742 8.116
Pneumonia 37.362 36.463 29.088 20.614 14.367
Hyp Heart Dis 35.750 ~ 30.889 20.246 17.852 5.659
COPD 31.390 24.640 18.314 11.947 6.770
Septicemia 29.776 32.761 23.857 13.816 13.764
Ca Othéi‘,Unspec 23.629 14.515 16.211 10.111 6.872
Other Dis Endocard 23.075 22.261 8.235 7.620 3.876
All Other Accidents 22.733 8.199 5.320 4.847 1.507
Ca Digestive 22.182 16.986 15.811 7.772  5.670
All Other Infections 16.803 3.755 14.102 1.570 - 2.531
Cholelithiasis 16.647 4.110 5.103 2.892 2.722
Ca Respiratory " 16.322 11.587 7.937 7.448 3.707
Hyp Heart/Renal Dis 16.287 14.045 15.962 8.771 3.461
Compl Medical Care 15.852 11.193 3.750 - 3.646 1.930
Chron Liver Dis 15.151 17.026 5.792 9.494 4.373
Anemia 13.782 7.921 9.098 2.553 4.304
Ca Other Lymphatic 13.178 6.695 5.479 2.999 1.192
Benign Ca,in situ 12.840 3.375 2.639 2.710 4.437
Fracture,Trauma,Burn 11.843 0.524 2.075 2.259 -0.148
Ulcer 11.178 14.298 8.830 7.386 3.751
Tuberculosis 10.866 12.224 -0.366 2.161 1.478
Other Dis Arteries 10.501 13.614 8.284 3.848 2.804
Ca Lip,Or/Pharynx 9.033 6.822 2.665 5.348 -0.531
Appendicitis 8.853 6.869 7.944 -0.160 -0.233
Hyper Prostate 8.381 4.992 4.849 0.738 0.961
Rheum Heart Dis 8.237 5.719 6.778 1.227 -0.603
Ca Genital 8.151 11.184 7.921 8.440 7.427
Influenza 7.835 5.907 -0.254 4.304 1.279
Ca Urinary 7.597 10.013 4.271 2.361 4.894
Leukemia 5.866 6.173 9.712 3.691 1.797
Meningitis 5.138 -0.154 -0.244 -0.180 -0.095
Bronchitis 5.138 3.481 9.730 2.521 -0.447
Nutrit Deficiency 5.118 9.713 7.485 5.742 1.425
Kidney Infection 4.983 13.763 3.606 12.367 2.869
Hernia,Intest Obstr 2.4568 1.232 2.097 1.686 1.862
MVA 1.781 -0.543 -0.665. -0.508

-0.674

-179 -



All Other

Other Intest Inf
Meningococcal Inf
Polio

Viral Hepatitis
Syphilis

Ca Breast

All Other External
Homicide
Poisoning

Other External NI
Suicide
Shigellosis,Amebiasis
Whooping Cough
Strep Throat
Measies

1.099
-0.046
-0.046
-0.046
-0.046
-0.064
-0.091
-0.164
-0.269
-0.269
-0.312
-0.495

TABLE 30

-1.125
-0.058

17.116
-0.130
-0.130
-0.082
-0.210
-0.344
-0.340
-0.354
-0.597

-0.413
-0.122

-0.122
-0.122
5.174
-0.199
-0.323
2.064
-0.360
0.850
-0.100

-2.003
7.083
-0.080

-0.160

-0.160

-0.080
-0.179
-0.253
-0.330
-0.431
-0.548

-0.080

-3.347
-0.165

-0.165
<0.135
-0.095
-0.213
-0.330
-0.330
-0.357
-0.653
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TABLE 31

Z-Scores Evaluating the Occurrence of a Cause of Death With Diabetes
Compared to the Frequency of the Cause and the Frequency of Diabetes
Among White Females Aged 65 and Older, California, 1980

Z-Score
Age Age Age Age Age
Cause with Diabetes 65-69 70-74 75-79 80-84 85 and Older
HD 187.947 175.179 127274 85.649 54.432
All Other Heart Dis 160.021 137.582 105.721 75.594 49.823
Hypertension 112.952  100.384 82.549  45.743 36.125
CVD 112.814 100.568 86.512 66.294 50.146
Nephritis - 92.277 72.851 47.662 32.635 25.325
Atherosclerosis '88.933 89.010 72.203 54.824 36.989
Sign,Sym Il Def 73.698 60.826 58.788  40.105 32.766
Pneumonia 47.389 37.559 50.249 27.899 21.226
Hyp Heart Dis 46.789 49.133 35.378 23.416 20.339
Anemia 37.295 9.806 6.380 10.746 7.428
Septicemia 34.850 35.920 28.147 27.316 19.507
Kidney Infection 33.154 5.5685 15.162 10.231 17.087
Ca Digestive 30.422 20.157 18.343 16.519 10.220
Cholelithiasis 29.386 16.602 10.303 10.099 2.874
- COPD 27.863 22.134 22.753 9.043 . 6.824
Ca Other,Unspec 21.748 _ 20.465 20.055 12.608 5.933
Ca Breast 21.043 18.542 11.912 11.894 7.395
Chron Liver Dis 20.584 22.061 5.137 11.198 1.027
Hernia,Intest Obstr 17.658 14.998 5.853 4.851 3.255
Compl Medical Care 17.024 12.075 11.450 5.381 2.443
All Other Accidents 16.788 19.537 14.815 3.609 5.691
Ulcer 15.682 14.763 3.460 7.325 1.146
Rheum Heart Dis 15.201 5.964 9.350 2.536 5.240
Other Dis Endocard 14.956 19.180 11.880 8.508 4.395
Tuberculosis 14.523 6.030 9.761  -0.272 8.814
Meningitis 14.523 7.868 4.427 13.865 -0.204
Nutrit Deficiency 13.020 8.810 6.929 7.261 8.128
Hyp Heart/Renal Dis 12.959 20.168 13.752 11.305 8.806
Viral Hepatitis 12.616 -0.144 5.914 -0.130 4.710
Ca Urinary 11.721 5.179 9.702 3.595 8.476
Leukemia 11.550 3.198 2.891 8.841 9.236
Ca Respiratory 11.385 6.512 11.363 3.245 2.080
All Other Infections 10.721 8.846 12.549 3.502 5.372
Ca Genital 8.454 5.911 11.171 8.484 4.989
Ca Other Lymphatic 6.047 6.634 9.216 11.639 1.628
Other Dis Arteries 5.899 14.159 9.635 7.380 3.785
Fracture, Trauma,Burn 4.905 13.996 9.583 0.475 4.442
All Other 4.118 2.726 2971 -1.343 -3.291
Benign Ca,in situ 3.713 8.601 2.556 7.344 5.050
Ca Lip,Or/Pharynx 3.034 2.108 -0.393 4.717 1.390
Other Intest Inf -0.039 11.216 -0.139  -0.107 6.324
Polio -0.039 -0.051 -0.107

-0.129
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Appendicitis
Syphilis

All Other External
Bronchitis
Influenza
Homicide

Other External NI
Poisoning

Suicide

MVA
Shigellosis,Amebiasis
Whooping Cough
Strep Throat
Meningococcal Inf
Measles

Hyper Prostate

-0.056
-0.068
-0.088
-0.096
-0.125
-0.147
-0.172
-0.261
-0.264
-0.267

na

TABLE 31

-0.088
-0.072
-0.135
-0.191

5.475
-0.223

3.361
-0.339
-0.319

1.913

na

11.992
-0.108
9.177
4.427
5.637
-0.264
-0.3056
2.078
-0.335
-0.501
-0.062

na

4.817
-0.075
-0.130

7.587

5.656
-0.151

3.959
-0.377
-0.272
-0.446
13.198

-0.107

na

-0.302
-0.091
<0.158

0.979

5.797
-0.302
-0.436

1.427
-0.427
-0.473
-0.091

10.896

na
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TABLE 32

Z-Scores Evaluating the Occurrence of a Cause of Death With Atherosclerosis

Compared to the Frequency of the Cause and the Frequency of Atherosclerosis
Among White Males Aged 65 and Older, California, 1980

Z-Score
Age Age Age Age Age
Cause with Atherosclerosis 65-69 70-74 75-79 80-84 85 and Older
IHD 137.864 115.222 89.202 65.398 53.143
CVD 116.355 111.764 92303 66.734 52.887
All Other Heart Dis 91.889 81.055 72301 53.915 42.419
Diabetes 74.228 64.665 48.100 29.580 19.161
Hypertension 57.681 55.307 47.835 33.033 26.111
Sign,Sym Ill Def 55.499 58.995 49.666 42.885 38.315
COPD 48.809 44.410 28.782 24.714 18.676
Other Dis Arteries 47.883 41.048 28.148 17.300 11.965
All Other 42.651 45.981 42.107 37.454 23.468
Nephritis 37.682 34.311 29567 24.004 22.041
Pneumonia 29.871 33.837 33.955 33.940 25.195
Septicemia 24.733 - 22541 14.935 7.725 6.890
Influenza 23.031 -0.179 9.459 4.228 3.914
Other Dis Endocard - 21.133 13.266 8.984 5.711 3.462
_ Hyp Heart Dis 19.415 17.500 8.671 4.913 7.967
Compl Medical Care 19.029 17.879 14.236 4.898 3.948
Appendicitis 17.717  6.288 -0.295 -0.234 4.191
Cholelithiasis 16.550 9.974 7.130 3.897 1.646
All Other Accidents . 16.448 17.468 14.522 8.663 5.408
Chron Liver Dis 16.002 10.461 6.821 4.237 -0.222
Ulcer 14.985 13.015 11.988 2.776 6.684
Anemia 13.699 13.760 9.944 68.499 7.661
Ca Respiratory 11.442  8.957 8.783 5.525 - 2.708
Ca Breast 10.827 -0.090 -0.225 -0.117 -0.177
Hernia,Intest Obstr 10.828 7.619 13.085 3.076 7.464
Hyp Heart/Renal Dis 10.735 -0.304 -0.371 5.736 5.486
Benign Ca,in situ 10.135 13.736 5.989 9.305 4.195
Ca Genital 9.366 18.425 13.855 11.348 11.456
Ca Other,Unspec 8.835 11.270 11.811 8.654 5.075
Nutrit Deficiency 8.828 13.609 12.812 10.393 12.691
Leukemia 7.929 5.549 0.913 4.960 2.150
Tuberculosis 7.111 5.416 1.816 2.916 2.276
Rheum Heart Dis 6.024 7.073 2.371 -0.819 5.150
" Ca Other Lymphatic 4.546 8.313 3.293 2.295 -1.165
Ca Digestive 4.485 9.047 8.217 10.084 6.984
Fracture, Trauma,Burn 4.352 7.315 5.231 5.935 2.397
~ Hyper Prostate 4.049 9.453  9.763  10.744 9.308
Ca Lip,Or/Pharynx 3.275 1.101 10.104 1.920 2.068
Other External NI 2.871 -0.385 -0.434 -0.630 2.366
Ca Urinary 2.652 5.029 4901 ° 2.518 3.448
All Other Infections 2.491 5.313 3.886 3.504 3.096
MVA 1.766 2,793 -0.804 0.611 -1.249
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Other Intest Inf
Meningococcal Inf
Polio

Viral Hepatitis
Syphilis

All Other External
Meningitis
Bronchitis :
Kidney Infection
Homicide
Poisoning

Suicide
Shigellosis,Amebiasis
Whooping Cough
Strep Throat
Measles

TABLE 32
-0.046 -0.063
-0.046 .
-0.046 -0.063
-0.046 -0.142
-0.065 6.916
-0.165 -0.228
-0.189 -0.168
-0.189 6.598
-0.194 4.804
-0.271 -0.375
<0.271 2.337
-0.497 0.891

-0.148

-0.148
-0.148
-0.241
-0.295
10.704
12.963
-0.390
-0.489
-0.799
-0.120

-0.203
-0.117

-0.234
-0.234
-0.262
-0.234

3.411

1.727
-0.370
-0.482
-0.802

-0.117

2.963

-0.306
-0.250
-0.395
-0.177

1.586

4.455
-0.612
=0.612
-1.211
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TABLE 33

Z-Scores Evaluating the Occurrence of a Cause of Death With Atherosclerosis
Compared to the Frequency of the Cause and the Frequency of Atherosclerosis

Among White Females Aged 65 and Older, California, 1980

Z-Score
Age Age Age Age Age
Cause with Atherosclerosis 65-69 70-74 75-79 80-84 85 and Older
IHD 159.187 142.258 110.797 95.191 88.506
CcVvD 151.809 130.709 134.879 104.959 81.284
Hypertension 94.101 88.364 55.850 50.729 40.490
Diabetes 88.933 89.010 72.203 54.824 36.989
All Other Heart Dis 88.687 101.806 89.656 80.528 77.715
Sign,Sym Il Def 62.967 73.789 81.732 73.997 77.817
Other Dis Arteries 58.300 39.327 39.860 25.014 21.035
All Other 54.333 57.273 68.063 56.834 53.944
Nephritis 47.291 34.004 31.888 31.531 28.292
COPD - v 38.370 44.890 33.621 21.957 18.169
All Other Accidents 27.431 21.765 10.974 15.590 11.452
Compl Medical Care 25.883 19.519 7.703  10.539 6.694
Pneumonia 20.351 31.420 44.765 40.612 44.107
Cholelithiasis 20.147 17.562 7.520 13.699 9.237
Hyp Heart Dis 16.157 15.053 16.820 11.207 14.419
Hyp Heart/Renal Dis 15.631 8.386 5.994 2.811 8.558
Viral Hepatitis 15.192 -0.137 -0.183 -0.180 -0.390
Benign Ca,in situ 14.087 16.285 15.051 8.737 4411
Anemia 13.813 8.586 8.802 15.030 15.347
Nutrit Deficiency 13.115 15.8673 28.152 28.339 28.078
Septicemia 13.048 23.880 16.011 19.734 12.913
Fracture, Trauma,Burn 12.654 12.452 6.774 12.299 8.302
Ca Digestive 11.356 11.570 5.554 13.453 8.451
Ca Other,Unspec 10.520 10.966 10.095 10.602 9.280
Ca Genital 9.734 5.139 3.896 5.396 6.213
Hernia,Intest Obstr 8.972 10.413 14.611 12.317 11.873
All Other Infections 8.582 2.918 3.387 5.107 8.843
Ca Breast - 8.477 4.600 9.714 7.190 8.675
Rbeum Heart Dis 7.688 8.095 13.938 6.206 4.512
Ulcer 7.429 23.706 13.575 17.440 10.125
Ca Urinary 6.967 5.524 2.434 9.402 3.872
Chron Liver Dis 6.746 13.454 3.164 4.444 1.397
Ca Respiratory 5.380 10.604 9.210 8.685 2.835
Ca Other Lymphatic 4.831 -0.647 4.740 4.005 1.218
Kidney Infection 4.817 9.026 15.543 9.238 9.291
Poisoning 4.383 -0.321 -0.448 -0.520 1.043
Ca Lip,Or/Pharynx 3.757 7.560 -0.437 3.160 1.995
Other Dis Endocard 3.401 6.387 13.699 7.320 9.152
Leukemia 3.292 1.463 0.918 6.281 3.215
Other Intest Inf -0.033 11.848 6.312 6.851 2.882
Polio -0.033 -0.048 . -0.147 3.811
Appendicitis -0.046 11.848 5.282 -0.275 1.152
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Syphilis

All Other External
Bronchitis
Influenza
Tuberculosis
Meningitis
Homicide

Other External NI
Suicide

MVA
Shigellosis,Amebiasis
Whooping Cough
Strep Throat
Meningococcal Inf
Measles

Hyper Prostate

-0.057
-0.073
-0.080
-0.104
-0.114
-0.114
-0.123
-0.143
<0.220
-0.222

na

TABLE 33

-0.068
-0.128

5.342

5.798
-0.153
-0.119
-0.211
-0.261
-0.302
-0.405

na

-0.120
-0.120
12.283
15.739

2.684
-0.240
-0.293
-0.339
-0.372
-0.558
-0.069

na

9.510
-0.180

5.248

3.776
-0.375
-0.294
-0.208
-0.329
-0.375
-0.615
-0.104

<0.147

na

-0.174
-0.302
4.664
6.440
0.963
2.176
-0.578
1.557
-0.817
0.199
-0.174

-0.174

na
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TABLE 34

Z-Scores Evaluating the Occurrence of a Cause of Death With Pneumonia
Compared to the Frequency of the Cause and the Frequency of Pneumonia
Among White Males Aged 65 and Qlder, California, 1980

Z-Score
Age Age Age Age Age
Cause with Pneumonia  65-69 70-74 75-79 80-84 85 and Older
Sign,Sym Il Def 97.182 82.650 79.254 61.893 46.550
COPD 95.234 78.456 67.809 46.017 35.719
CVD 80.280 82.609 75.995 54.998 39.441
All Other Heart Dis 70.639 66.143 59.653 50.089 43.307
All Other 69.862 72.696 77.255 53.480 38.255
Ca Respiratory 69.319 57.734 37.654 17.859 9.971
Septicemia 67.392 53.734 40.263 33.925 28.405
Ca Other,Unspec 65.931 45.245 24.116 19.557 9.558
Nephritis . 51.450 45.477 33.846 28.031 21.530
Chron Liver Dis 47.791 21.698 13.583 7.237 3.198
HD 43.883 42.616 45.167 35.085 31.739
Ca Other Lymphatic 43.542 24.415 21.709 8.989 7.703
Leukemia 42.530 24.815 21.367 17.134 5.461
Nutrit Deficiency 41.113 31.221 22.988 21.916 12.547
Diabetes 37.362 36.463 29.088 20.614 14.367
Ca Digestive 33.667 30.595 18.990 15.731 5.384
Atherosclerosis 29.871 33.637 33.955 33.940 25.195
Ca Genital 29.652 23.033 23.073 20.544 13.450
< All Other Accidents 29.041 23.858 20.972 9.505 9.119°

Benign Ca,in situ 27.683 22.421 17.891 11.447 6.038
Ca Lip,Or/Pharynx 23.120 22.721 10.494 6.499 3.927
Fracture,Trauma,Burn  22.537 22.344 15.843 8.238 7.409
Hypertension 21.425 18.180 11.672 14.008 9.796
Ca Urinary 21.128 13.708 8.363 12.388 3.210
Anemia 21.126 29.549 20.099 11.915 8.978
Ulcer 20.140 14.160 11.867 - 9.680 5.929
Polio 19.407  -0.069 . . .
Meningitis 18.665 5.309 9.090 -0.256 -0.182
Bronchitis 18.665 9.195 4.731 4.817 3.838
Other Dis Endocard 17.093 6.656 8.134  6.746 5.800
Other Dis Arteries 15.786 13.333 10.889 7.111 3.878
Rheum Heart Dis 14.894 9.922 9.105 2.451 3.198
All Other Infections 12.271  15.535 11.910 4.357 4,598
Hernia,Intest Obstr 12.055 22.059 11.979 9.593 3.088
Compl Medical Care 10.982 3.085 7.710 4.950 2.695
Tuberculosis 9.563 7.580 3.703 2.561 4.235
Kidney Infection 8.955 4.358 11.908 7.192 4.884
Cholelithiasis 8.674 5.253 7.939 5.575 5.867
MVA 5.421 2.473 1.435 2.895 -1.286
Other External NI 5.324 1.970 -0.469 -0.690 -0.680
All Other External 5.211 -0.248 -0.260 3.208 2.053
Hyp Heart Dis 5.153 14.144 8.535 11.295 5.375
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Hyp Heart/Renal Dis
Hyper Prostate
Homicide

Poisoning

Suicide

Other Intest Inf
Meningococcal Inf
Viral Hepatitis
Syphilis

Ca Breast
Appendicitis
Influenza
Shigellosis,Amebiasis
Whooping Cough
Strep Throat
Measles

4.659
3.554
2.985
2.985

1.233.

-0.051
-0.051
-0.051
-0.073
-0.103
<0.126
-0.145

TABLE 34

8.758
13.172
4.504
-0.401
-0.705
14.459

-0.154
6.343
-0.097
5.762
-0.195

4.584
14.453
1.949
3.254
-0.863
-0.159

-0.159
-0.159
-0.244

2.817
-0.332
-0.130

7.049
6.947
2.065
1.366
-0.878
4.287
-0.128
-0.256
-0.256
7.682
-0.256
-0.678

-0.128

-0.962
7.898
-0.630

0.958

-1.247
-0.315

-0.315
-0.257
5.318
1.800
-1.044
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TABLE 35

Z-Scores Evaluating the Occurrence of a Cause of Death With Pneumonia
Compared to the Frequency of the Cause and the Frequency of Pneumonia
Among White Females Aged 65 and Older, California, 1980

Z-Score
Age Age Age Age Age
Cause with Pneumonia 85-69 70-74 75-79 80-84 85 and Older
Sign,Sym 11 Def 106.982 105.909 85.313 74.716 71.914
COPD 89.563 67.508 55.996 45.979 34.750
Septicemia 82.963 63.381 50.089 43.858 33.738
All Other Heart Dis 82.733 79.740 76.588 73.962 64.361
All Other 75.540 77.848 75.815 70.662 64.448
CVD 71.430 85.591 92.385 77.013 62.110
Nephritis 66.702 39.154 35.280 22.406 19.775
Ca Other,Unspec 58.715 48.495 25.070 16.951 10.529
Ca Respiratory 58.139 41.564 24.404 17.809 12.283
Ca Other Lymphatic 52.185 37.509 15.254 14.150 7.772
Diabetes 47.389 37.559 50.249 27.899 21.226
[HD 41.542 47.305 52.262 53.165 47.010
Nutrit Deficiency 36.701 32.915 28.879 28.005 23.847
All Other Infections 36.108 12,980 18.794 4.254 8.621
Chron Liver Dis 34.525 24.078 10.800 7.597 2.048
Syphilis 32.254 -0.067 -0.108 -0.093 -0.147
Ca Breast 31.842 31.964 19.824 13.857 10.450
Ca Genital 30.903 15.171 14.713 12.083 4.310
Ca Digestive 30.374 24.457 16.401 10.162 8.226
Other Intest Inf 27.951 12.193 -0.141 -0.131 1.559
Polio 27.951 -0.047 . 7.483 4.592
Hernia,Intest Obstr 25.222 20.139 14.889 17.212 8.686
Hypertension 24.939 16.222 17.150 17.883 10.771
Rheum Heart Dis 24.235 15.497 18.713 9.998 6.614
Bronchitis 22.763 11.188 13.527 10.305 4.932
All Other Accidents 21.849 . 15.005 18.375 14.170 11.432
Benign Ca,in situ 21.825 24.142 16.651 15.487 6.484
Ulcer 20.872 22.341 12.181 9.375 5.877
Atherosclerosis 20.351 31.420 44.765 40.612 44.107
Appendicitis 19.739 -0.081 5.832 7.895 5.653
Cholelithiasis 18.443 18.086 6.583 7.883 5.570
Kidney Infection 18.186 22.124 17.154 8.029 9.458
Anemia 17.805 18.260 19.324 19.968 13.629
Meningitis 16.034 17.244 18.109 7.352 2.707
Other Dis Arteries 15.955 12.556 9.485 11.045 5.026
Ca Lip,Or/Pharynx 14.427 24.132 14.659 3.662 8.609
Ca Urinary 12.984 3.646 9.561 7.268 4.104
Leukemia 12.797 21.805 13.108 18.629 8.832
Fracture, Trauma,Burn 11.526 10.373 14.712 12.640 10.523
Compl Medical Care 9.220 6.318 9.945 2.017 2.590
Tuberculosis 7.955 -0.149 3.007 2.652 1.352
Homicide 7.346 -0.205 -0.267 -0.186 -0.489

- 189 -



Hyp Heart/Renal Dis
Other Dis Endocard
Hyp Heart Dis

Viral Hepatitis

All Other External
Influenza

Other External NI
Poisoning

Suicide

MVA
Shigellosis,Amebiasis
Whooping Cough
Strep Throat
Meningococeal Inf
Measles

Hyper Prostate

7.088

6.442

3.884
-0.071
-0.080
<0.113
-0.156
-0.237
-0.240
-0.242

na

TABLE 35

8.641
20.927
10.107
-0.133

7.911
-0.163

3.695

2.893

- -0.204

2.148

na

6.638
11.507
8.789
-0.167
9.054
-0.339
-0.309
2.041
<0.339
3.429
-0.063

na

3.282
4.288
12.499
-0.161
-0.161
-0.602
-0.294
5.997
5.639
1.271
-0.083

7.483

na

0.497
7.415
8.119
-0.329
-0.255
-1.451
2.125
0.367
0.757
-0.765
<0.147

-0.147

na

- 190 -



TABLE 36

Z-Scores Evaluating the Occurrence of a Cause of Death With Septicemia
Compared to the Frequency of the Cause and the Frequency of Septicemia
Among White Males Aged 65 and Older, California, 1980

Z-Score
Age Age Age Age Age
Cause with Septicemia  65-89 70-74 75-79 80-84 85 and Older
Nephritis 85.965 71.804 45.356 28.721 18.248
Pneumonia 67.392 53.734 40.263 33.925 28.405
Compl Medical Care 60.648 29.925 26.559 22.430 9.409
All Other Accidents 55.929 35.617 25.959 17.138 12.576
Sign,Sym Il Def 54.404 53.322 33.338 31.826 23.681
Leukemia 52.984 34.485 25.304 14.870 10.140
All Other Heart Dis 50.409 42.284 38.828 24.653 17.222
Meningitis 47.291 9.577 23910 -0.118 -0.082
Cholelithiasis 40.024 23.451 7.923 20.787 22.760
Kidney Infection 38.271 16.604 14.715 32.177 15.007
Anemia 35.974 23.092 22.251 11.588 8.493
CVD 35.602 30.181 25.219 14.024 10.447
Ca Digestive 35.108 24.234 12.461 9.692 6.255
Ca Other Lymphatic 32.787 23.681 26.082 9.718 7.864
Other Intest Inf 32.554 -0.039 11.955 9.710 -0.142
Ulcer 31.460 25.997 10.086 16.961 4.729
Other Dis Arteries 31.130 19.951 16.378 9.093 3.013
Diabetes 29.776 32.761 23.857 13.616 13.764
Chron Liver Dis 28.988 18.184 2.166 4.054 3.340
Appendicitis 26.530 10.360 11.872 -0.118 4.780
Ca Other,Unspec 25.075 12.366 9.919 5.541 1.186
Atherosclerosis 24.733 22.541 14.935 7.725 6.890
Influenza 22954 17999 -0.173 2.900 -0.471
COPD 20.865 18.862 13.118 7.956 5.107
Hernia,Intest Obstr 20.620 20.986 11.903 9.555 14.833
Fracture,Trauma,Burn  18.334 11.891 7.267 -1.951 7.742
Ca Respiratory 17.562  10.246 5.954 4.586 0.647
All Other Infections 16.733  12.293 7.704 10.818 1.296
Ca Urinary 16.638 5.905 7.035 3.919 3.385
Tuberculosis 16.342  -0.214 7.776  -0.288 -0.434
HD 15.559 21.396 17.567 9.639 5.274
Benign Ca,in situ 15436 19.954 9.149 6.309 9.932
Hyper Prostate 12.624 11.749 12.862 20.932 4.867
Rheum Heart Dis 12.595 8.925 7.704 4.444 5.269
Hypertension 11.413 11.464 3.462 3.120 0.791
Nutrit Deficiency 10.819 15.110 11.753 12.391 4.558
Other Dis Endocard 10.416 9.021 12.878 0.542 3.696
Ca Genital 8.942 6.582 12.962 9.148 5.552
MVA 68.315 5.127 1.758 -0.372 -0.580
Poisoning 5.326  -0.228 -0.276 3.879 -0.284
Ca Lip,Or/Pharynx 5.320 7.873 1.992 -0.377 -0.456
Hyp Heart Dis 3.512 0.950 1.992 -0.778 -0.014
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Suicide
Meningococcal Inf
Polio

Viral Hepatitis
Syphilis

Ca Breast

All Other External
Hyp Heart/Renal Dis
Bronchitis

Homicide

Other External NI
All Other
Shigellosis,Amebiasis
Whooping Cough
Strep Throat
Measles

2.666
-0.031
-0.031
-0.031
-0.043
-0.061
-0.111
-0.123
-0.127
-0.182
<0.210
-0.854

TABLE 36
-0.400

-0.039
11.366
-0.087
-0.055
-0.141
-0.187
-0.179
-0.231
-0.238
-1.146

-0.450

-0.083
-0.083
-0.127
-0.136
-0.209
-0.203

4.330

3.845
-1.508
14.876

-0.403
-0.059

-0.118
-0.118
-0.059
-0.132

3.879
-0.256
-0.186
-0.317
-1.779

-0.059

-0.562

-0.142
-0.116
-0.082
-0.183
-0.434
-0.384
-0.284
-0.307
-2.878
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TABLE 37

Z-Scores Evaluating the Occurrence of a Cause of Death With Septicemia
Compared to the Frequency of the Cause and the Frequency of Septicemia
Among White Females Aged 65 and Older, California, 1980

_ Z-Score

Age Age Age Age Age
Cause with Septicemia  65-89 70-74 75-79 80-84 85 and Older
Pneumonia 82.963 63.381 50.089 43.858 33.738
Nephritis 72.688 67.809 48.857 35.293 25.737
Sign,Sym Il Def 64.219 49.850 67.627 45.976 36.959
Leukemia 62.336 49.853 19.455 28.805 9.921
Kidney Infection 60.671 49.379 50.673 23.463 46.902
Hernia,Intest Obstr 58.191 63.608 18.950 24.157 15.693
All Other Heart Dis 53.043 53.537 40.420 37.232 28.004
Anemia 45.537 25.818 32.835 16.253 8.830
Cholelithiasis 40.959 18.777 61.664 22.428 22.136
Compl Medical Care 38.633 50.309 41.538 22.308 18.870
Ca Other Lymphatic 38.346 34.007 21.983 26.804 1.714
Meningitis 35.514 -0.074 °15.019 21.504 8.635
Diabetes 34.850 35.920 28.147 27.316 19.507
CVD. 34.773 35.001 39.987 - 27.035 14.409
Ulcer _ 30.880 28.574 18.507 17.409 7.919
Ca Digestive 30.556 30.541 24.455 11.438 5.963
Ca Other,Unspec - 30.523  19.052 9.166 8.918 2.000
All Other Accidents- . 30.224 43.791 39.281 20.846 14.111
Ca Breast 29.649 - 12.844 9.987 9.303 3.166.
Chron Liver Dis -_29.071 19.837 6.707 8.687 > -0.442
Other Dis Endocard | 24.540 10.718 5.619 11.394 2.142
HD _ 22,561 20.132 17.429 15.718 12,311
Other Dis Arteries 20.334 29.134 14.960 11.069 8.711
COPD 18.982 18.385 18.019 9.501 7.860
Nutrit Deficiency 17.891 25.533 15.867 14.810 14.558
All Other Infections 17.631  10.078 3.256 2.751 1.120
Ca Genital 15.780 12.788 13.170 4.639 4.867
Hypertension - 14.168 13.391 10.032 7.798 6.778
Atherosclerosis 13.048 23.880 16.0i1 19.734 12.913
Ca Respiratory 11.069 12.208 7.465 1.955 2.531
Rheum Heart Dis 10.581 7.917 5.721 2.928 -0.799
Ca Urinary 9.552 -0.313 2.440 8.347 7.034
Benign Ca,in situ, 6.264 -0.263 12.607 7.805 8.233
Ca Lip,Or/Pharynx 5212 -0.237 -0.241 -0.255 2.261
Hyp Heart Dis 2.877 3.717 5.280 -0.991 0.811
Other Intest Inf -0.024 -0.053 11.651 -0.069 -0.219
Polio -0.024  -0.030 . -0.069 -0.093
Appendicitis- -0.034 -0.053 19.737 15.295 4.354
Syphilis -0.042 -0.043 -0.066 -0.049 -0.066
Viral Hepatitis -0.049 ~ -0.086 9.818 -0.085 -0.147
All Other External -0.054 -0.080 -0.066 -0.085 -0.114
Bronchitis -0.060 -0.114 -0.132 3.836 -0.452
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Influenza
Tuberculosis
Homicide

Hyp Heart/Renal Dis
Other External NI
Poisoning

Suicide

MVA

Fracture, Trauma,Burn
All Other
Shigellosis,Amebiasis
Whooping Cough
Strep Throat
Meningococcal Inf
Measles

Hyper Prostate

-0.077
-0.084
-0.091
-0.094
-0.1068
-0.161
-0.163
-0.165
-0.340
-0.608

na

TABLE 37

9.389
-0.096
-0.133
13.569
-0.164
-0.202
-0.190

3.676

9.086
-0.857

na

9.541
-0.183
-0.162
-0.175
-0.187
-0.247
-0.205
-0.307
10.958
-1.231
-0.038

na

2.831
-0.177
-0.098

-0.277 -

-0.155

-0.245

-0.177
-0.290
11.230
-1.809
20.356

14.359

na

5.511
-0.238
-0.219
-0.532
-0.316

2.308
-0.309
-0.343

7.279
-3.449
-0.066

-0.066

na
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TABLE 38

Average Years of Life Remaining
Among White Males and Females
Living at least to Age 65
California, 1980

Years of Life Remaining

Age Reached  Males Females

85
66
67
68
69
70
71
72
73
74
75

76

77
78

79
80

81
82

&

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

14.24 18.19
13.63 17.45
13.03 18.74
12.44 16.02
11.85 15.31
11.31 14.61
10.79 13.94
10.25 13.26
9.75 12.63
9.27 11.99
8.78 11.38
8.32 10.76
- 7.90 10.17
7.48 9.59
7.05 9.02
6.65 8.46
6.27 7.96
5.90 - 7.45
5.57 6.99
5.22  8.52
4.90 6.09
4.60 5.70
4.38 5.33
4.13 4.98
3.92 4.65
3.68 4.29
3.40 3.98
3.22 - 3.69
3.06 3.43
2.85 3.19
2.60 2.90
2.46 2.84
2.13 2.33
1.73 1.85
1.24 1.26

100 and older 0.50 0.50
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TABLE 39
Expected Years of Life Remaining
When Certain Causes of Death were Eliminated
As Underlying and as Any Mention on the Death Certificate
Among White Males and Females Age 65, California, 1980

Expected Years of Life
Underlying Any Mention
Cause Eliminated Males Females Males Females
None* 14.24 18.19 14.24 18.19
IHD 17.23 20.94 18.17 21.75
(2.99)t (2.75) (3.93) (3.56)
Diabetes 14.33 18.32 14.75 18.86
(0.09) (0.13) (0.51) (0.87)
Ca Digestive 14.31 18.68 14.81 18.75
(0.07) (0.49)  (0.57)  (0.56)
Ca Respiratory 14.75 18.47 14.94 18.50
(0.51) (0.28) (0.70) (0.31)
Ca Breast - 18.45 - 18.51
. - (0.26) - (0.32)
Ca Genital C 1447 18.37  14.58  18.40

(0.23)  (0.18) (0.34) (0.21)

All Other Heart Dis ~ 14.90 18.91 1897 2275
. (0.88) (0.72)  (4.73)  (4.56)

.Hypertension . 14.27 18.23 14.58 18.86
, (0.03)  (0.04) (0.34) (0.47)

CVvD 14.91 19.29 15.51 20.12
(0.87) (1.10)  (1.27)  (1.93)

Atherosclerosis 14.35 18.36 15.07 19.29
(0.11) (0.17) (0.83)  (1.10)

Pneumonia 14.49 18.45 15.22 19.07
(0.25) (0.26) (0.98) (0.88)

~ COPD 14.67 18.44 15.34 18.77

(0.43) (0.25) (1.10)  (0.58)

* No causes of death were removed, therefore this represents the average years of life
remaining for those reaching age 85 in 1980.

t+ Numbers in parentheses are the gains in life expectancy when the cause was removed.



TABLE 40

Among White Males Age 65 and Older, California, 1980

Conditional Probabilities of Death From All Causes and From Eleven Major Causes

Cause of Death
All Ca Ca Ca All Oth
Age  Causes IHD Diab Digest Resp Genit Heart Hyp, CVD __ Athero Pnx COPD
85 002715 0.00826 000023 0.00210 000350 0.00055 0.00239 0.00004 0.00i12¢ 0.00013 0.00041 0.00146
66 0.02973 0.00047 0.00045 0.00231 000288 0.0005¢ 0.00251 0.00000 000132 0.00014 0.00047 0.00157
87 0.03178 0.00860 0.00034 0.00235 0.00357 0.00064 000267 0.00006 0.00162 0.00027 0.00049 0.00165
68 0.03348 0.00987 0.00039 0.00240 000418 000099 000281 000009 0.00171 0.00024 000060 0.00185
89 0.03854 0.01117 0.00038 0.00206 0.0042¢ 000102 0003068 000015 0.00246 0.00032 000084 0.00261
70 0.0422¢ 001245 0.00051 0.00206 0.00418 0.00109 0.00356 0.00013 0.00251 0.00031 0.00076 0.00283
n 0.04281 001371 000076 0.00291 0.00443 0.00097 0.00274 000010 0.00252 0.00031 0.00107 0.00278
72 0.04909 001498 0.00087 000353 000481 000122 0.00388 0.00004 0.00368 0.00035 0.00110 0.00271
73 0.05310 0.01689 0.00084 0.00356 0.00503 0.00145 0.00379 000014 0.00397 0.00058 0.00152 0.00324
74 0.05483 0.01702 0.0008f1 0.00410 0.00400 0.00182 0.00412 0.00017 0.00435 0.00054 000133 0.00322
75 0.06141 001880 0.00080 0.00427 0.00603 0.00182 0.00433 0.00032 000497 0.00051 0.00180 0.00376
76 0.06962 0.02223 0.00084 0.00439 000601 0.00211 000500 0.00014 0.00584 0.00090 0.00197 0.00408
n 0.07199 002303 000083 0.004190 000448 000285 0.00521 000032 0.00652 0.00077 000253 0.00499
78 0.07648 0.02347 0.00085 000389 0.00509 0.00313 0.00855 000029 0.00720 0.00113 0.00240 0.00451
79 0.08292 002580 0.00113 0.00486 0.00453 0.00241 0.00693 0.00033 0.00825 0.00128 0.00325 0.00547
80 0.09343 002914 0.00122 000467 000520 000348 0.00791 000083 0.00830 0.00179 000358 0.00446
81 0.00865 0.03225 0.0008f 0.00479 0.00474 0.00378 0.00826 0.00050 0.01043 0.00227 0.00443 0.00630
82 -0.11046 0.03733 0.00096 0.00516 000488 0.00380 0.00840 000040 0.01413 0.00221 0.00579 0.00550
83 0.11459 0.03675 0.00102 0.00534 0.00572 0.00471 001126 0.00070 0.01399 0.00273 0.00464 0.00458
84 0.12406 0.04018 0.00136 0.00742 0.00507 0.00457 001328 0.00043 0.01342 0.00278 0.00699 0.00628
85 0.1385F 004633 000131 0.00590 0.00484 0.00492 001435 00007¢ 001607 000320 0.00681 0.00541
86 0.15820 0.05501 0.001%7 0.00546 0.00390 0.00614 001570 0.00127 0.02028 0.00351 0.00807 0.00761
87 0.16278 005548 0.001268 0.00709 0.00445 0.00479 001473 0.00080 0.021468 0.00514 0.00947 0.00514
88 0.17807 0.05874 000209 0.00852 0.00508 0.00732 0.01838 0.00120 0.02123 0.00583 0.00867 0.00867
89 0.18114 006387 000152 0.00743 0.00389 0.00760 0.01487 0.00270 0.02095 0.00438 0.01200 0.00760
90 0.)8421 0.06366 0.00185 0.00821 0.00144 0.00534 001869 0.00082 0.02197 0.00637 0.01314 0.00719
81 0.22211 0.07284 0.00154 0.00867 0.00487 0.00616 0.02821 0.00180 0.03103 0.00892 0.01308 0.00667
92 0.23445 0.08594 0.00180 0.00683 0.00288 0.00688 0.02373 0.00108 0.03704 0.00971 0.01546 0.00467
93 0.23707 008397 0.00278 000742 0.00232 0.00603 0.02508 0.00278 0.02830 0.00742 0.01902 0.00850
94 0.24168 0.07583 0.00370 0.00370 0.00123 0.00678 0.02589 0.00000 0.04182 0.01048 002343 0.00925
85 0.28994 0.10431 0.00164 0.00320 000575 0.00739 0.03450 0.00329 0.036i14 0.01068 0.01314 0.00739
06 0.25564 0.08007 0.00116 0.00347 0.00116 0.00463 .0.03008 0.00347 0.03702 0.01619 0.01866 0.00231
97 0.27036 0.07799 0.00000 0.00520 0.00173 0.00520 0.04678 0.00347 0.03813 0.02773 0.02253 0.00867
98 0.20287 0.00262 0.00000 0.0050t 0.00250 0.00751 0.045068 0.00250 0.05257 0.01252 0.02503 0.00250
99 0.25554 0.07155 0.00000 0.0068%1 0.00000 0.00341 0.02044 0.00000 0.02726 0.01363 0.03066 0.00681
1004+ 1.00000 0.36808 0.00694 0.00000 0.00694 002083 0.14583 0.00000 _ 0.15972 0.02778  0.07638  0.02778
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TABLE 43

Coaditional Probabilities of Death From All Csuses and From Twelve Major Causes

Among White Females Age 85 and Older, Californis, 1830

Cause of Death
Al Ca Ca Ca Ca All Oth
Age Causes IHD Diab Digest Resp Breast Genit Heart Hyp. CVD Athero Pnx CoPD
65 0.01463 0.00267 000034 0.00:05 000132 000138 000062 0.00086 000005 0.00:12 0.00009 0.00024 0.00067
66 0.01652 0.00368 0.00037 0.00124 000126 0.00107 000060 000118 0.00006 0.00096 0.00007 0.00020 9.00101
87 001736 0.00362 0.00036 0.00157 0.00155 0.00108 ©.00074 000i25 000010 000104 0.00014 000041 0.00082
68 0.01813 000452 0.00036 0.00158 0.00142 _O.NIM 000074 000128 000004 000123 0.00004 0.00028 0.00095
69 001977 000482 0.00036 000174 000130 0.00117 000084 000149 000005 000170 0.00013 0.00043 0.00095
70 0.02278 0.00540 0.00048 0.00203 0.00148 0.00116 000069 000190 0.00007 0.00180 0.0000i 0.00045 0.00118
) 0.02358 0.00534 0.00064 0.00170 000145 0.00817 000077 0.00143 000012 0.00213 0.00022 0.00060 0.00124
72 0.02753 0.00702 0©0.00061 0.002i4 ©.00161 0.00820 0.00096 0.00222 0.00014 0.00274 0.00017 0.00059 0.00129
73 0.02044 0.00762 0.00085 0.00237 0.00146 0.00127 0.00068 0.00257 000018 000271 0.00037 0.00085 0.00130
74 0.03233 0.00957 000070 000212 0001490 000120 000078 0.00263 000015 000346 0.00039 0.00053 0.00114
75 0.03382 0.00938 0.00073 000272 000131 0.00115 000095 000272 000016 000410 0.00034 000098 000111
76 0.03821 0.01107 0.00057 0©0.00289  0.00165 000123 000108 0.00305 0.00011 000481 0.0007t 0.00107 0.00128
17 0.04238 001252 000089 0.00288 000128 000134 0.00112 0.00402 0.00010 000558 0.00077 0.00108 0.00128
78 0.04508 0.01399 0.00075 000348 000140 000113 000080 0.00378 0.00020 0.00638 0.00079 0.00109 0.00151
79 0.04850 0.01517 0.00079 0.00208 0.00089 0.00122 0.00087 000426 0.00022 0.00710 0.00116 0.00155 0.00163
80 0.05800 0.01857 0.001§6 0.00358 000108 0.00157 000111 0.00603 000047 000893 00012% 0.00224 0.00145
81 008188 001936 0.00088 ©.00352 000109 0.00i120 000093 000822 000037 000060 0.00171 0.00200 0.00160
82 007303 002494 0.00112 000362 000115 000085 000108 000817 000057 0.01245 0.00184 0.00293 0.00175
83 . 0.07457 0.02455 0.00095 0.00363 6.00117 0.00148 000126 000722 000044 9001223 0.00209 0.00275 0.00164
84 0.08690 0.02886 0.00113 0.00353 0.00086 0.00182 000117 000881 ©0.00051 0.01563 0.00247 0.00432 0.00175
85 0.09776 0.03341 0.00192 0.00481 000096 0.00130 0.00i19 0.00932 0.0004¢ 001651 0.00327 0.00404 0.00192
86 0.10009- 0.03884 000098 000515 0.00102 0.00160 0.0014¢6 0.01008 0.00062 0.01820 0.00382 0.00537 0.00178
87 0.11572 0.03812 0.00141 000482 0.00087 0.00126 0.00102 0.01248 000097 ©0.02025 0.00388 0.00612 0.00:89
88 0.13279 0.04522 0.00163 000432 000138 0.00188 000125 001447 0.00100 0.02368 0.00520 0.00639 0.00168
89 0.13403 004687 0.00155 ©.00383 0.00081 000188 0.00108 0.01426 9.00084 0.02623 0.00632 0.0074¢ 0.00141
90 0.15325 0.05533 0.00105 0.00452 0.00097 0003121 0.00121 001768 O.00113 0.02605 0.00678 9.00920 0.00161
91 0.17009 0.06282 0.00130 000532 0.00000. 000188 0.00130 0.02057 0.00040 0.02000 000702 0.00813 0.0018%
92 0.18874 0.06582 0.00225 000582 000078 0.00198 0.00119 002008 0.00145 0.03569 0.01057 0.01176 0.00159
93 0.20562 0.07609 0.00136 0.00460 0.00119 0.00221 9000119 0.02332 0.00102 0.04034 001106 0.01123 0.00136
94 0.21014 0.07575 0.00214 0.00442 0.00086 0.00257 ©.00107 0.02482 0.00086 0.04237 0.01305 0.01284 0.00150
95 0.23327 0.07681 0.00254 000508 0©.00028 000198 000141 0.02824 0.00113 0.04264 001864 001610 90.00311
98 0.24586 0.08555 0.00231 ©£.00925 0.00154 0.00347 000193 0.03314 000154 004008 0.01580 0.01896 0.0023%
97 0.22160 008181 000112 000785 000056 0.00337 0.00056 0.02693 0.00168 0.04208 0.01010 0.01290 0.00168
98 0.22869 0.09051 0.00323 000485 000000 0.00i62 000162 0.02809 0.00242 0.03071 0.01616 0.01131 0.00242
98 0.24458 007348 0.0010F 0.0020f 000101 000302 000201 003624 0.000100 0.05335 0.01208 0.01810 0.00302
1004 0.33949 0.00231 0.00462 0.00000 0.00462 0.00000 0.13395 0.00462 0.16397 0.08007 0.09238 0.00462

1.00000
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TABLE 42
Cumulative Conditional Probabilities of Death From Eleven
Among White Males Age 65 and Older, California, 1980

Major Causes

Cause of Death
. Ca Ca Ca All Oth
Age IHD Diab Digest Resp Genit Heart Hyp CVD  Athero Pnx COPD
85 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
86 0.0258 0.0198 0.0373 0.0539 0.0175 0.0276 0.0080 00131 0.0075 0.01068 0.0278
687 0.0546 0.0583 0.0772 0.0870 * 0.0342 0.0558 0.0089 0.0267 0.01563 0.0223 0.0570
68 0.0829 0.0867 0.1167 0.1488 0.0535 0.0849 0.0214 0.0428 0.0297 0.0342 0.0867
89 0.1110 0.1181 0.1557 0.2076 0.0824 0.1146 0.0405 0.0593 0.0418 0.0482 0.1191
70 0.1419 0.1457 0.2021 0.2652 0.1112 0.1458 00706 0.0823 0.0580 0.0672 0.1631
71 0.1749 0.1834 -0.2467 0.3198 0.1407 0.1807 0.0045 0.1048 0.0728 0.0837 0.2090
72 0.2097 0.2371 0.2888 0.3752 0.1659 0.2084 0.1120 0.1265 0.0871 0.1060 0.2521
73 0.2461 0.2961 0.3377 0.4329 0.1961 0.2414 . 0.1182 0.1567 0.10256 0.1278 0.2924
74 02852 03503 03845 0.4903 0.2304 0.2737 0.1415 0.1877 0.1271 0.1567 0.3382
5 03224 03999 0.4356 0.5335 0.2710 0.3071 0.1682 0.2198 0.1485 0.1805 0.3812
76 0.3613 0.4462 0.4859 0.5950 0.3093 0.3402 0.2153 0.2547 0.1675 0.2127 0.4289
77 0.4045 04917 0.5344 0.6526 0.3512 0.3762 0.2352 0.2930 0.1989 0.2440 0.4772
78 0.4461 0.5385 0.5775 0.6925 0.4037 0.4110 0.2762 0.3320 0.2240 0.2814 0.5323
79 0.4855 0.5829 06146 0.7346 0.4572 0.4518 03109 0.3738 0.2582 0.3145 0.57868
80 0.5255 0.6318 0.6583 0.7691 0.4953 0.4914 0.3470 0.4170 0.2939 0.3558 0.86304
81 0.5668 0.6804 0.6961 0.8061 0.5459 0.56329 0.4306 0.4568 0.3399 039756 0.6691
82 06084 07131 0.7313 0.8363 0.5957 0.5723 0.4768 0.5024 0.3927 0.4444 0.7188
83 06519 0.7444 0.7654 0.8642 0.8408 0.6085 0.5096 0.5579 0.4392 0.4997 0.7579
84 06899 0.7738 0.7969 0.8934 0.6805 0.6515 0.5609 06069 0.4904 0.5391 0.7868
85 0.7267 0.8085 0.8355 09163 0.7332 0.6897 0.5888 0.8485 0.5364 0.5918 0.8220
86 0.7638 0.8379 08625 0.9354 0.7735 0.7323 0.86307 0.6920 0.5827 0.6364 0.8485
87 0.8018 0.8605 0.8839 0.9487 0.8168 0.7724 0.6929 0.7394 0.6266 0.6878 0.8806
88 0.8341 08809 0.9103 0.9615 0.8452 ° 0.8041 0.7259 0.7816 0.6805 0.7330 0.8989
89 0.8627 0.8094 0.9339 0.9736 0.8816 0.8372 0.7672 08166 0.7318 0.7676 0.9247
90 08882 09263 0.9508 0.9813 0.9126 0.8591 08438 0.8449 0.7635 0.8069 0.9432
91 0.89090 0.9432 0.9661 0.9836 0:9304 0.8818 0.8629 0.8692 0.8011 0.8422 0.9576
92 09285 0.9547 09762 0.9900 0.9472 0.9096 08069 0.8972 08345 0.8708 0.9685
93 0.9463 0.9651 0.9843 0.9930 0.9617 0.9278 0.9128 09232 0.8710 0.8972 0.9744
94 09597 09775 0.9910 0.9948 09714 0.8431 0.9442 09384 0.8923 0.9220 0.9807
95 09689 09900 0.9936 0.9955 0.9798 0.9547 0.9442 0.9556 0.9152 0.9453 0.9878
96 0.9784 09943 09953 0.9981 0.9868 0.9664 0.9657 0.9669 0.9330 0.9552 09917
97 0.9843 0.9964 0.9966 0.9985 0.9899 0.9737 0.9817 0.9750 0.9521 0.9657 0.9927
98 0.9880 0.9964 0.9980 0.9988 0.8924 0.9821 0.9937 0.9813 09764 0.9747 0.8952
99 0.9913 0.9964 0.9990 0.9994 0.9952 0.9880 1.0000 0.9876 0.9845 0.9820 0.9958
100+ 0.9931 09964 1.0000 0.9994 0.9960 0.9899 09809 099068 0.9883 0.9968

1.0000
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TABLE 43

Cumulative Conditional Probabilities of Desth From Twelve Major Causes
Among White Females Age 65 and Older, California, 1980

Cause of Death
Ca Ca Ca Ca All Oth
Age HD Diab Digest Resp  Breast  Genit Heart Hyp CVD  Athero Pnx COPD
65 00000 0.0000 00000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
66 0.0085 0.0232 0.0204 00553 0.0564 0.0359 0.0088 0.0082 0.0075 0.0029 0.0058 0.0274
67 0.0200 0.0478 0.0441 0.1072 0.0995 0.0700 0.0207 0.0188 -0.0138 0.0052 00108 0.0679
68 0.0311 0.0714 0.0738 0.1700 0.1422 0.1118 00332 0.0362 0.0205 0.0095 0.0202 0.1002
69 0.0448 0.0943 0.1017 0.2265 0.1866 0.1527 0.0447 0.0427 00283 0.0108 0.0266 0.1371
70 00581 0.1171 0.1334 0.2775 02313 0.1984 0.0590 0.0517 0.0390 00146 00363 0.1730
n 0.0748 0.1468 0.1695 0.3341 0.2746 0.2352 0.0769 0.0633 0.0506 0.0180 0.0463 0.2171
72 00900 0.1858 0.1990 0.3882 0.3174 0.2756 0.0901 00822 0.0633 0.0243 0.0593 0.2623
73 0.1094 0.2218 0.2354 0.4469 0.3601 0.3242 0.1107 0.1038 0.0793 0.0200 0.0718 0.3082
74 0.1300 0.2592 0.2745 0.4988 0.4041 0.3579 0.1331 0.1312 0.0947 00392 0.0851 0.3531
75 0.1551 0.2981 0.3086 0.5503 0.4447 0.3954 0.1554 0.1532 0.1138 0.04986 0.0956 0.3913
76 0.1789 0.3378 0.3508 0.5939 0.4821 0.43985 0.17717 0.1772 0.1356 0.0583 0.1146 0.4273
77 0.2060 0.3678 0.3942 0.647¢0 0.5207 0.4885 0.2018 0.2932 0.1603 0.0759 0.1347 0.4676
78 0.2355 0.4127 0.4357 0.6868 0.5613 0.5367 0.2325 0.2067 0.1879 0.0943 0.1540 0.5061
79 0.2670 0.4486 0.4828 0.7282 0.5941 0.574i1 0.2600 0.2328 0.2181 0.1124 0.1726 0.5499
80 0.29097 0.4847 0.522% - 0.7538 0.6279 0.6084 0.2897 0.2683 0.2502 0.1377 0.1981 0.5950
81 03378 0.5353 05672 0.7826 0.6694 0.6500 0.3297 0.3228 0.2887 0.1628 0.2330 0.6331
82 03751 05715 0.6088 ©.8104 0.6993 0.6830 0.3685 0.3637 03280 0.1962 0.2625 0.6727
83 0.4202 06147 0.6497 08378 0.7190 0.718% 0.4046 0.4228 0.3753 0.2301 " 03029 0.7134
84 0.4614 06486 0.6870 0.863¢ 0.7510 0.7570 0.4432 0.4650 0.4184 0.2655 0.3380 0.7487
85 0.5062 0.6861 0.7205 0.8832 0.7873 0.7801 0.4880 0.5104 0.4693 03044 0.389% 0.7834
86 0.5536 0.7443 0.7623 0.9011 0.8125 0.8211 0.5307 0.5476 0.5185 0.3514 0.4328 0.8184
87 0.6007 0.7709 0.8026 ©0.9183 0.8388 0.8555 0.5724 0.5928 0.5676 0.4009 0.4851 0.8475
88 0.6441 08052 0.836% 0.9314 0.8573 0.8768 0.6184 0.6557 0.6161 0.4458 0.5382 0.8751
89 0.6897 0.8402 0.8628 0.9497 0.8817 0.8999 0.6655 07131 0.6662 0.4980 0.5872 0.8969
90 0.7307 0.8690 0.8833 09590 0.9029 0.9171 0.7058 0.7598 0.7143 05549 0.6368 0.9127
91 0.7725 0.8859 0.9042 0.968¢ 0.9146 0.9339 0.7489 0.8084 0.7557 0.6069 0.6900 0.9284
92 0.8128 0.9038 0.9250 0.8762 0.9295 0.9492 0.7915 0.8230 0.7947 0.6525 0.7345 0.9432
93 0.8478 0.9292 0.9440 0.9818 0.9431 0.9608 0.8261 , 0.8670 083486 0.7095 0.7822 0.9540
94 0.8807 0.9418 09561 0.9885 0.9554 0.9703 0.8586 0.8820 0.8711 .0.7579 0.8191 0.9615
95 0.9066 0.9574 0.9655 0.9924 0.9667 0.9770 0.8861 0.9087 0.8016 0.8033 0.8526 0.968i
96 0.9274 09721 0.9739 0.9934 0.9736 0.9840 '0.9109 0.9260 0.92589 0.8544 0.8858 0.9789
97 09452 09823 0.9857 0.9976 09828 0.9913 . 0.9331 0.9442 0.8433 0.8877 0.9126 0.9850
98 0.9580 0.9861 0.9932 0.9988 0.9898 0:9929 0.9468 0.9592 0.9572 0.8037 0.9280 0.9884
29 0.9690 0.9945 0.9968 0.9988 0.9921 0.9965 0.9582 0.9760 0.9650 0.9237 0.9385 0.9922
100+ 0.9759 0.99@5 0.9980 1.0000 0.9958 1.0000 0.9692 0.9814 09756 0.9352 09500 0.9958
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_TABLE 44
Conditional Probabilities of Death From Al Causes and From Nine Major Causes
Among White Males Age 85 and Older, California, 1880

Cause of Death
Al All Oth All
Age Causes HD Diab Heart Hyp CVD Athero Pax COPD _ Gancer
85 0.02715 0.00826 0.00023 0.00239 . 0.00004 000124 0.00013 0.0004¢ 0.00146 0.00835
86 0.02073 0.00947 0.00045 0.00251 0.00000 0.00132 0.00014 0.00047 0.00157 0.00795
87 0.03178 000960 0.00034 000267 000006 0.00162 0.00027 0.00040 0.00165 0.00893
88 003348 000987 0.00039 0.0028f 0.00009 000171 0.0002¢ 0.00060 0.00185 0.00095
69 0.03854 001117 0.00036 0.00306 0.00015 '0.00246 0.00032 000084 0.00261 0.01098
70 004224 001245 000051 000356 000013 0.00251 0.00031 0.00076 0.00283 0.01160
n 0.04281 001371 0.00076 000274 000010 0.00252 0.00031 0.00107 0.00278 0.01128
72 0.04009 0.01498 000087 0.00388 000004 000368 0.00035 000110 0.00271 0.01339
73 0.05310 0.01689 0.00084. 0.00379 0.000i14 0.00397 0.00058 0.00152 0.00324 0.01363
" 0.05483 0.01702 0.00081 0.00412 0.00017 000435 0.0005¢ 000133 0.00322 0.01387
73 006141 001880 0.00080 0.00433 000032 000487 0.00051 000190 0.00376 0.01575
76 0.06062 0.02223 0.00084 0.00500 0.00014 0.00584 0.00090 000187 000408 0.01737
7 007189 0.02303 0.00093 0.00521 0.00032 0.00652 0.00077 0.00253 0.00489 0.01676
78 007648 0.02347 0.00095 0.00655 0.00028 0.00720 0.00113 0.00240 ~0.00451 0.01841
79 0.08292 002580 0.00113 000693 0.00033 0.00825 0.00128 0.00325 0.00547 0.01628
80 009143 002914 000122 000791 000083 0.00830 000179 0.00358 0.00446 0.01830
81 0.09865 003225 0.00091 0008268 0.00050 0.01043 0.00227 0.00443 0.00630 0.01894
82 0.11046 003733 0.00096 000840 0.00040 0.01413 0.00221 0.00579 0.00550 0.01849
83 0.11459 0.03675 0.00102 0.01126 -0.00070 0.01398 0.00273 0.00464 0.00458 0.02111
84 0.12466 004018 0.00136 001128 0.00043 0.01342 0.00278 0.00609 0.00628 0.02455
85 0.13851 004633 0.00131 001435 0.00074 0.01607 0.00320 0.00681 0.00541 0.02140
86 0.15820 005501 0.00117 001570 000127 002020 000351 000907 0.0076% 0.02243
87 0.16279 005548 0.00126 001473 - 0.00080 0.02146 0.00514 0.00947 0.00514 0.02500
88 0.17807 005874 0.00209 0.01839  0.00)20 0.02123 0.00583 0.00867 0.00887 0.02720
89 0.18114 0.06387 0.00152 0.01487 - 0.00270 0.02095 0.00439 0.01200 0.00760 0.02602
80 0.18421 006366 0.00185 0.01869 0.00082 0.02197 0.00837 001314 0.007)9 0.02095
81 0.22211 007284 0.00154 002821 0.00180 0.03103 0.00602 001308 0.00667 0.02565
82 0.23445 0.08584 0.00180 0.02373 0.00108 0.03704 0.00971 0.01546 0.00467 0.02481
83 0.23707 0.08397 0.00278 0.02508 0.00278 0.02830 0.00742 0.01902 0.00850 0.02041
04 0.24168 0.07583 .0.00370 0.02589 0.00000 0.04192 0.01048 0.02343 0.00925 0.01665
95 0.28004 0.10431 0.00164 0.03450 0.00328 0.03614 001068 001314 000739 0.02053
86 0.25564 0.08007 0.00116 0.03008 0.00347 0.03702 0.01618 001866 0.00231 0.01157
97 0.27036 007799 0.00000 004679 0.00347 0.03813 002773 0.02253 0.00867 0.01560
98 0.29287 0.09262 000000 0.04506 0.00250 0.05257 0.01252 0.02503 0.00250 0.02003
09 0.26554 0.07155 0.00000 002044 0.00000' 0.02726 0.01363 0.03066 0.00681 0.02385
1004+ 1.00000 0.36808  0.00694 0.14583 0.00000 0.15972 0.02778  0.07639  0.02778  0.04187
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. TABLE 43
Conditional Probabilities of Death From All Causes and From: Nine Major Causes
Amoog White Females Age 65 and Oldes, Califomia, 1980

Cause of Death
All All Oth Al
Age Causes IHD Diab Heart Hyp CVD Athero Pnx COPD Cancer
65 001463 0.00267 000034 000086 0.00005 000112 0.00009 0.00024 000067 0.00583
66 0.01652 0.00368 000037 000118 000006 00009 000007 0.00020 0.00108 0.00554
67 001736 0.00362 000036 000i25 000010 000104 0.00084 0.00041 0.00082 0.00624
68 001813 0.00452 000036 000118 000004 000123 000004 000028 000095 0.00615
69 0.01977 000482 000036 000149 000005 000170 0.00013 0.00043 000095 0.00631%
70 0.02278 0.00540 000048 000190 000007 0.00190 0000i8 000045 0001318 0.00705
n 0.02359 0.00534 000064 0.00i43 000012 000213 000022 0.00060 0.00124 0.00709
72 0.02753 0.00702 00006¢ 0.00229 000014 0.00274 000017 0.00059 0.00129 0.00801
m 0.02944 0.00762 000065 0.00257 000018 000271 000037 0.0006S 0.00130 0.00808
74 0.03233 0.00957 0.00070 000263 0.00015 000346 000039 000053 0.00114 000772
15 0.03382 0.00938 000073 0.00272 000016 000410 000034 000098 000112 0.00829
76 0.03821 0.0:1107 000057 0.00305 000011 00048F 000071 0.00107 000128 0.00929
'y 0.04238 0.05252 000089 0.00402 0.00010 000558 000077 000108 0.00128 0.00905
78 0.04506 0.01399 000075 000378 0.00020 000638 000079 000109 000151 0.00882
9 0.04850 0.00517 000079 0.00426 00000229 000710 0.00136 0.00155 000163 0.00805
80 0.05900 0.01857 0.00116 000603 0.00047 0.00893 000228 000224 0.00145 0.01006
81 0.06189 0.01936 000088 0.00622 0.00037 0.00969 000178 0.00200 000i60 0.00964
82 007303 0.02494 000112 000617 000057 001245 000184 0.00293 000175 0.0098S
83 0.07457 0.02455 000095 0.007}% 000044 001223 000209 0.00275 - 0.00164 0.01065
84 0.08690 002886 0001:3 000895 000058 0.01563 0.00247 0.00432 0.00175 0.01035
8s 0.09776 0.0334i 000192 0.00931 000046 0.0165! 000327 0.00404 000192 001224
86 0.10909 0.03684 0.00098 0.01008 000062 0.01829 000382 000537 000178 0.01274
87 0.11572 0.03812 000141 001248 000097 0.02025 0.00388 0.00612 0.00189 0.01180
88 0.13279 0.04522 000163 0.0i447 000100 0.02368 0.00520 0.00632 0.00169 0.01290
89 0.13403 004687 000155 001426 0.00094 0.02623 000632 0.00746 0.00141 001110
90 0.i5325 0.05533 000105 001758 000113 002605 000678 0.00920 0.00161 001113
9 0.17009 0.06292 000130 002057 000040 002900 000702 0.00913 000182 0.01385
92 0.18874 0.06582 0.00225 002009 000145 003569 001057 001176 000159 0.01361
93 0.20562 007609 000136 002332 000102 004034 001106 001123 000136 0.01311
94 0.21014 007575 000214 002482 000086 004237 001305 001284 0.00150 0.01198
95 0.23327 007681 0.00254 002824 000113 0.04264 001864 0.01610 0.00311 001214
96 024586 0.08555 000231 003314 000154 004008 001580 001696 0.0023% 0.02042
97 022160 008191 000112 002693 000168 004208 001010 001290 000168 0.01459
98 022869 0.09051 000323 002909 000242 003071 001616 001131 0.00242 001212
9 024459 0.07348 000101 003624 000101 ' 005335 0001208 001610 000302 0.01007
100+ 100000 0.33949 000231 0.13395 0.00462 0.16397 009007 0.09238 000462 0.02540




Among White Males Age 65 and Older, California, 1980

TABLE 46
Cumulative Conditional Probabilities of Death From Nine Major Causes

Cause of Death

All Oth All
Age HD Diab Heart Hyp CVD  Athero Pnx COPD Cancer
65 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
66 0.0258 0.0198 0.0276 0.0088 0.0131 0.0075 0.0106 0.0278 0.0398
67 "0.0546 0.0583 0.0558 0.0089 0.0267 0.0153 0.0223 0.0570 0.0767
68 0.0829 0.0867 0.0849 0.0214 0.0428 0.0297 A 0.0342 0.0867 0.1169
69 0.1110 0.1181 0.1146 0.0405 0.0593 0.0418 0.0482 0.1191 0.1602
70 0.1419 0.1457 0.1458 0.0706 0.0823 0.0580 0.0672 0.1631 0.2065
71 0.1749 0.1834 0.1807 0.0945 0.1048 0.0728 0.0837 0.2090 0.2534
72 0.2097 0.2371 0.2064 0.1120 0.1265 0.0871 0.1060 0.2521 0.2971
73 0.2461 0.2961 0.2414 0.1192 0.1567 0.1025 0.1278 0.2924 0.3468
74 0.2852 0.3503 0.2737 0.1415 0.1877 0.1271 0.1567 0.3382 0.3949
75 0.3224 0.3999 0.3071 0.1682 0.2199 0.1485 0.1805 0.3812 0.4413
76 0.3613 0.4462 0.3402 0.2153 0.2547 0.1675 0.2127 0.4289 0.4910
77 0.4045 0.4917 0.3762 0.2352 0.2930 0.1989 0.2440 0.4772 0.5425
78 0.4461 0.5385 0.4110 0.2762 0.3329 0.2240 0.2814 0.5323 0.5888
79 0.4855 0.5829 0.4516 0.3109 03738 . 0.2582 0.3145 0.5786 0.6308
80 0.5255 0.8318 0.4914 0.3470 0.4170 0.2939 0.3658 0.6304 0.6692
81 0.5668 0.6804 0.5329 0.4308 0.4568 0.3399 0.3975 0.8691 0.7089
82 - 0.6084 0.7131  0.5723  0.4768  0.5024 0.3927 0.4444 0.7188 0.7462
83 0.6519 0.7444 0.6085 0.5096 0.5579 0.4392 0.4997 0.7579 0.7791
84 0.6899 0.7738 0.6515 0.5608 0.6069 0.4804 0.5391 0.7868 0.8124
85 0.7267 0.8085 0.6897 0.5888 0.6485 0.5364 . 0.5916 0.8220 0.8467
86 - 0.7638 0.8379 0.7323 0.6307 0.6920 0.5827 0.6364 0.8485 0.8729
87 0.8018 0.8605 0.7724 0.6929 0.7394 0.6266 0.6878 0.8806 0.8966
88 0.8341 0.8809 0.8041 0.7259 0.7816 0.6805 0.7330 0.8989 0.9187
89 0.8627 0.9094 0.8372 0.7672 0.8166 0.7318 * 0.7676  0.9247 0.9390
90 0.8882 0.9263 0.8591 0.8438 0.8449 0.7635 0.8069 0.9432 0.9548
91 0.9090 0.9432 0.8818 0.8629 0.8692 0.8011 0.8422 0.9576 0.9653
92 0.9285 0.9547 0.9096 0.8068 0.8972 0.8345 0.8708 0.9685 0.9757
93 0.9463 0.9651 0.9278 0.9128 0.9232 0.8710 0.8972 0.9744 0.9836
94 0.9597 0.9775 0.9431 0.9442 09384 0.8923 0.9220 0.9807 0.9885
95 0.9689 0.9900 0.9547 0.9442 0.9556 0.9152 0.9453 0.9876 0.9916
96 0.9784 0.9943 0.9664 0.9657 0.9669 0.9330 0.9552 0.9917 0.9945
97 0.9843 0.9964 0.9737 0.9817 0.9750 0.9521 0.9657 0.9927 0.9957
98 0.9880 0.9964 0.9821 0.9937 0.9813 0.9764 0.9747 0.9952 0.9968
99 0.9913 0.9964 0.9880 1.0000 0.9876 0.9845  0.9820 0.9958 0.9979
100+ 0.9931 0.9964 0.9899 1.0000 0.9899 0.9906 0.9883 0.9968 0.9988
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Among White Females Age 65 and Older, California, 1980

TABLE 47
. Cumulative Conditional Probabilities of Death From Nine Major Causes

Cause of Death

All Oth All
Age IHD Diab Heart Hyp CVD  Athero Pnx COPD Cancer
685 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
68 0.0085 0.0232 0.0088 0.0082 0.0075 0.0029 0.0058 0.0274 0.0364
67 0.0200 0.0478 0.0207 0.0188 0.0138 0.0052 0.0106 0.0679 0.0705
88 0.0311 0.0714 0.0332 0.0362 0.0205 0.0095 0.0202 0.1002 0.1083
69 0.0448 0.0943 0.0447 0.0427 - 0.0283 0.01068 0.0266 0.1371 0.1449
70 0.0591 0.1171 0.0590 0.0517 0.0380 0.0146 0.0363 0.1730 0.1817
71 0.0748 0.1468 0.0769 0.0633 0.0506 0.0180 0.0463 0.2171 0.2221
72 0.0900 0.1858 0.0901 0.0822 0.0633 0.0243 0.0593 0.2623 0.2618
73 0.1094 0.2218 0.1107 0.1038 0.0793 0.0290 0.0718 0.3082 0.3055
74 0.1300 0.2592 0.1331 0.1312 0.0947 0.0392 0.0851 0.3531 0.3480
75 0.1551 0.2981 0.1554 0.1539 0.1138 0.0496 0.0956 0.3913 0.3879
76 0.1789 0.3378 0.1777 0.1772 0.1356 0.0583 0.1146 = 0.4273  0.4292
77 0.2060 0.3678 0.20i8 0.1932 0.1603 0.0759 0.1347 0.4676 0.4740
78 0.2355 0.4127 0.2325 0.2067 0.1879 0.0943 0.1540 0.5061 0.5160
79 0.2670 0.4486 0.2600 0.2328 0.2181 0.1124 0.1726 0.5499 0.5552"
80 0.2997 _0.4847 0.2897 0.2683 0.2502 0.1377 0.1981 0.5950 0.5893
81 0.3378 0.5353 0.3297 0.3228 0.2887 0.1628 0.2330 0.6331 ~ 0.6299
82 0.3751 0.5715 0.3685 0.3637 0.3280 0.1962 0.2625 0.8727 0.6685
83 0.4202 0.6147 0.4046 0.4228 0.3753 0.2301 0.3029 0.7134 0.70168
84 0.4814 0.6486 0.4432 0.4650 0.4184 0.2655 0.3380 0.7487 0.7367
85 0.5062 0.6861 0.4880 0.5104 0.4693 0.3044 0.3891 0.7834 0.7684
86. 0.5536 0.7443 0.5307 0.5476 0.5185 0.3514 0.4328 0.8184 0.8025
87 0.6007 0.7709 0.5724 0.5928 0.5676 0.4009 0.4851 0.8475 0.8346
88 0.6441 0.8052 0.6184 0.6557 0.6161 0.4458 0.5382 0.8751 0.8611
89 0.6897 0.8402 0.66855 0.7131 0.8662 0.4989 0.5872 0.8969 0.8867
90 0.7307 0.8690 0.7058 0.7598 0.7143 0.5549 0.6369 0.9127 0.9058
91 0.7725 0.8859 0.7489 0.8084 0.7557 0.8069 0.6900 0.9284 0.9223
92 0.8128 0.9038 0.7915 0.8230 0.7947 0.8525 0.7345 0.9432 0.9389
93 0.8478 0.9292 0.8261 0.8670 0.8346 0.7095 0.7822 0.9540 0.9532
94 0.8807 0.9418 0.8586 0.8920 0.8711 0.7579  0.8191 0.9615 0.9643
95 0.9066 0.9574 0.8861 0.9087 0.9016 0.8033 0.8526 0.9681 0.9724
96 0.9274 0.9721 0.9109 0.9260 0.9259 0.8544 0.8858 0.9789 0.9788
97 0.9452 0.9823 0.9331 0.9442 0.9433 0.8877 0.9126 0.9850 0.9872
98 0.9580 0.9861 0.9468 0.9592 0.9572 0.9037 0.9280 0.9884 0.9917
99 0.9690 0.9945 0.9582 0.9760 0.9650 0.9237 0.9385 0.9922 0.9946
1004+ 0.9759 0.9965 0.9692 0.9814 ~ 0.9756 0.9352 0.9500 0.9958 0.9965
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Conditional Probabilities of Death from All Ischemic Heart Disease
and from IHD with or without Diabetes, Atherosclerosis, and COPD

TABLE 48

Among White Males Age 65 and Older, California, 1980

THD Combined

All With Without With Without With Without
Age HD Diab Diab Ath Ath COPD COPD
85 0.00991 0.00086 0.00904 0.00096 0.00895 0.00113 ©  0.00877
66 0.01111 0.00109 0.01002 0.00115 0.00996 0.00143 0.00968
67 0.01141 0.00120 0.01022 0.00110 0.01031 0.00147 0.00994
68 0.01201 0.00129 0.01073 0.00118 0.01084 0.00156 0.01046
69 0.01343 0.00152 0.01190 0.00171 0.01171 0.00178 0.01164
70 0.01529 0.00123 0.014068 0.00180 0.01349 0.00191 0.01338
71 0.01706 0.00197 0.01509 0.00203 0.01503 0.00236 0.01469
72 0.01892 0.00216 0.01676 0.00220 0.01672 0.00224 0.01668
73 0.02123 0.00224 0.01899 0.00230 0.01892 0.00288 0.01834
74 0.02155 0.00212 0.01943 0.00237 0.01918 0.00292 0.01863
75 0.02379 0.60245 0.02134 0.00253 0.02126  0.00327 0.02052
76 0.02782 0.00284 0.02499 0.00360 0.02422 0.00375 0.02407
m 0.02903 0.002186 0.02688 0.00369 0.02534  0.00402 0.02501
78 0.02978 0.00261 0.02717 0.00350 0.02628 0.00421 0.02557
79 0.03354 0.00277 0.03077 0.00427 0.02928  0.00483 0.02871
80 0.03768 0.00287 '0.03481 0.00445 0.03324 0.00499 0.03270
81 0.04213 0.00311 0.03902 0.00586- 0.03627 0.00664  0.03549
82 0.04960 0.00334 0.04626 0.00656 0.04304 0.00562 0.04398
83 0.04613 0.00303 0.04310 0.00672 0.03941 0.00474  0.04138
84 0.05277 0.00400 0.04877 0.00786 0.04491 0.00541 0.04736
-85 0.05817 0.00334 0.05483 0.00667 0.05150 0.00667 0.05150
86 0.07178 0.00378 0.08800 0.01184 0.05994 0.00766 0.06412
87 0.07188 0.00431 0.08757 0.01078 0.08110 0.00611 0.06577
88 0.07673 0.00489 0.07183 0.01342 0.06331 0.00789 0.06883
89 0.08214 0.00392 0.07822 0.01550 0.06664 0.00695 0.07519
90 0.08449 0.00498 0.07951 0.01148 0.07301 0.00758 0.07691
91 0.09534 0.00577 0.08957 0.01676 0.07858 0.00659 0.08875
92 0.11299 0.00500 0.10799 0.02114 0.09185 0.00692 0.10607
93 0.10092 0.00398 0.10594 0.01990 0.09003 0.00746 0.102486
94 0.10938 0.00530 0.10408 0.02453 0.08485 0.00994 0.09944
95 0.13441 0.00717 0.12724 0.02688 0.10753 0.00986. 0.12455
96 0.11735 0.00250 0.11486 0.02122 0.09613 0.00999 0.10737
97 0.10446 0.00380 0.10066 0.03039 0.07407 0.00570  0.09877
98 0.12894 0.00549 0.12346 0.03841 0.09053 0.00274 0.12620
99 0.10019 0.00371 0.09647 0.01855 0.08163 0.00371 0.09647
1004+ 1.00000 0.01667 0.98333 0.23333 0.76667 0.06667 0.93333
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TABLE 49 L
Conditional Probabilities of Death from All Ischemic Heart Disease
and from IHD with or without Diabetes, Atherosclerosis, and COPD
Among White Females Age 65 and Older, California, 1980

IHD Combined

All With Without With Without With Without
Age IHD Diab Diab Ath Ath COPD COPD
85 0.00336 0.00052 0.00285 0.00039  0.00297 0.00029 0.00308
66 0.00437 0.00079 0.00358 0.00053 0.00385 0.00049  0.00388
67 0.00445 0.00089 0.00357 0.00054 0.00392 0.00039  0.00407
68 0.00562 0.00088 0.00474 0.00068 0.00495 0.00064  0.00498
69 0.00587 0.00099 0.00488 0.00074 0.00513 0.00047 0.00540
70 0.00685 0.00138 0.00547 0.00088 0.00597 0.00068 0.00816
71 0.00684 0.00i139 0.00545 0.00074 0.00810 0.00056 0.00628
72 0.00888 0.00i48 0.00739 0.00139 0.00748 0.00067- 0.00820
73 0.00989 0.00156 0.00833 0.00130 0.00853  0.00077 0.00912
74 0.01156 0.00168 0.00988 0.00153 0.01003 0.00088 0.01070
75 0.01135 0.00181 0.00974 0.00130 0.01025 0.00112 0.01043
76 0.01367 0.00171 0.01196 0.00186 0.01181 0.00120 0.01247
77 0.01553  0.00199 0.01353 0.00191 0.01361 0.00117 - 0.01435
78 0.01733  0.00232 0.01502 0.002i6 0.01518 0.00122 0.01612
79 0.01847 0.00235 0.01611  0.00275 0.01572 0.00103 0.01744
80 0.02257 0.00288 0.01972 0.00323 0.01934 0.00143 0.02115
81 0.02474 0.00231 0.02242 0.00373 0.02101 . 0.00128 0.02346
82 0.03159 0.00290 0.02868 0.00457 0.02702 0.00182 0.02977
83 0.03022 0.00249 0.02773 0.00485 0.02537 0.00175 0.02848
84 0.03676 0.00369 0.03307 0.00616 0.03061 0.00211 0.03465
85 0.04234 0.00448 0.03787 0.00784 0.03450 0.00218 0.04016
86 0.04627 0.00321 0.04306 0.00835 0.03792 0.00211 0.04416
87 0.04985 0.00322 0.04664 0.00869 0.04116 0.00221 0.04764
88 0.05855 0.00410 0.05445 0.01003 0.04852 0.00221 0.05634
89 0.05952 0.00357 0.05595 0.01203 0.04749 0.00189 0.05763
90 0.06679 0.00329 0.06349 0.01148 0.05530 0.00296 0.06383
91 0.07799 0.00285 0.07515 0.01634 0.08166 0.00327 0.07473
92 0.08643 0.00419 0.08225 0.01620 0.07024 0.00251 0.08392
93 0.09470 0.00542 0.08928 0.01880 0.07591 0.00325 0.09145
94 0.09650 0.00410 0.09240 0.01957 0.07692 0.00387 0.09263
95 0.10194 0.00518 0.09678 0.02245 0.07949 0.00273 0.09921
96 0.10963 0.00332 0.10631 0.02824 0.08140 0.00208 0.10756
97 0.10859 0.00358 - 0.10501 0.02924 0.07936  0.00358 0.10501
98 0.11522 0.00688 0.10834 0.02150 0.09372 0.00344 0.11178
99 0.10435 0.00326 0.10109 0.01848  0.08587 0.00326 0.10109
100+ 1.00000 0.00585 0.99415 0.22807 0.77193 0.02339 0.97661
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Conditional Probabilities of Death from All Other Heart Disease
and from All Other Heart Disease with or without Diabetes, Atherosclerosis, and COPD

TABLE 50

Among White Males Age 65 and Older, California, 1980

All Other Heart Dease Combined

All With Without With Without With Without
Age OthHt Diab Diab Ath Ath COPD COPD
65 0.01143  0.00086 0.01057 0.00067 0.01076 0.00171 0.00972
66 0.01297 0.00093 0.01204 0.00071 0.01225 0.00206 0.01091
67 0.01334 0.00124 0.01210 0.00086 0.01248 0.00198 0.01136
68 0.01345 0.00103 0.01242 0.00086  0.01259 0.00206 0.01138
69 0.01614 0.00142 0.01472 0.00135 0.01479 0.00290 0.01323
70 - 0.01832 0.00129 0.01703 0.00173 0.01659 0.00320 0.01512
71 0.01799 0.00161 0.01638 0.00134 0.01665 0.00338 0.01461
72 0.02098 0.00189 0.01909 0.00140 0.01958 0.00331 0.01767
73 0.02296 0.00173 0.02123 0.00163  0.02132 0.00366  0.01930
74 0.02276 0.00170 0.02106 0.00190 0.02087 0.00389  0.01887
75 0.02639 0.00236 0.02403 0.00193 0.02446 0.00481 0.02158
76 0.02937 0.00210 0.02727 0.00298 0.02638 0.00454 0.02482
7 0.03158 0.00202 0.02955 0.00300 0.02857 0.00470 0.02687
78 0.03578 0.00200 0.03288 0.00338  0.03240 0.00624  0.02954
79 0.03839 0.00276 0.03563 0.00422 0.03417 0.00827 0.03_212
80 0.04352 0.00336 0.04017 0.00403 0.03949 0.00591  0.03761
81 0.04664 0.00280 0.04384 0.00533 0.04131 0.00771  0.03893
82 0.05160 0.00252 0.04908 0.00585 0.04575  0.00743  0.04417
83 0.05608 0.00341 0.05265 0.00849 0.04957 0.00662 0.04943
84 0.06110 0.00413 0.05697 0.00657 0.05453 0.00797 0.05313
85 0.07161 0.00476 0.06688 0.00756 0.06405 0.00926 0.08235
86 0.07992 0.00346 0.07646 0.01078 0.06914  0.00946 = 0.07046
87 0.08336 0.00333  0.08003 0.00893 0.07443 0.00762 0.07574
88 0.08925 0.00486 0.08439 0.01208 0.07717 0.01004 0.07921
89 0.08793 0.00426 0.083687 0.01350 0.07443 0.00711 0.08082
90 0.09727 0.00516 0.09210 0.01356 0.08371 0.00925 0.08801
91 0.12243 0.00596 0.11647 0.01354 0.10888 0.01219 0.11024
92 0.12093 0.00574 0.11519 0.01722 0.10371 0.00804 0.11290
93 0.12438 0.00444 0.11994 0.01481 0.10958 0.00938 0.11500
94 0.11687 0.00594 0.11093 0.01717 0.09970 0.00726 0.10961
95 0.16645 0.00705 0.15940 0.02994 0.13650 0.01233 0.15412
96 0.13827 0.00247 0.13580 0.02346  0.11481 0.00741  0.13086
97 0.15867 0.00554 0.15314 0.03508 0.12362 0.01107 0.14760
98 0.14422 0.00816 0.13605 0.02993 0.11429 0.00816 0.13605
99 0.12110 0.00000 0.12110 0.00734 0.11378 0.00734 0.11376
1004+ 1.00000 0.04348 0.95652 0.17391 0.82609 0.07246 0.92754
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Conditional Probabilities of Death from All Other Heart Disease
and from All Other Heart Disease with or without Diabetes, Atherosclerosis, and COPD

TABLE 51

Among White Females Age 65 and Older, California, 1980

All Other Heart Disease Combined

Without

All With Without  With Without With

Age OthHt Diab Diab Ath Ath COPD COPD

65 0.00476 0.00068 0.00408 0.00033 0.00443 0.00071  0.00405
66 0.00601 0.00079 0.00522 0.00032 0.00569 0.00091 0.00510
67 0.00802 0.00086 0.00516 0.00035 0.00567 0.00082 0.00520
68 0.00648 0.00066 0.00581 0.00026 0.00622 0.00092 0.00556
69 0.00794 0.00098 0.00696 0.00059 0.00735 0.00098 0.00896
70 0.00897 0.00119 0.00778 0.00060 0.00837 0.00105 0.00792
71 0.00913 0.00113 0.00800 0.00072 0.00841 0.00119 0.00794
72 0.01137 0.00135 0.01003 0.00098 0.01039 0.00133  0.01004
73 0.01245 0.00139 0.01108 0.00121 0.01124 0.00108 0.01137

.74 0.01445 0.00166 0.01279 0.00i128  0.01317 0.00146  0.01300~

75 0.01455 0.00166 0.01289 0.00119 0.01336 0.00163 0.01293
76 0.01640 0.00155 0.01485 0.00161 0.01479 0.00190 0.01450
77 0.01929 0.00168 0.01761 0.00i89 0.01741  0.00160 0.01769
78 0.01981 0.00224 0.01756 0.00i172 0.01809 0.00202 0.01779
79 0.02210 0.00224 0.01986 0.00256 0.01954 0.00189  0.02022
80 0.02798 0.00255 0.02544 0.00297 0.02501 0.00202 0.02596
81 0.02884 0.00217 0.02667 0.00329 0.02555 0.00187 0.02696
82 0.03529 0.00271 0.03258  0.00441 0.03088 0.00210 0.03319
83 0.03578 0.00245 0.03333 0.00461 0.03117 0.00242 0.03336
84 0.04320 0.00403 0.03917 0.00582 0.03738  0.00245 0.04074
85 0.04837 0.00434 0.04403 0.00734 0.04103 0.00280 0.04557
86 0.05519 0.00301 0.05218  0.00831 0.04688 0.00285 0.05254
87 0.05708 G.00315 0.05393 0.00886 0.04822 0.00230 0.05478
88 0.08767 0.00421 0.06346  0.01108 0.05659 - 0.00318 0.06450
89 0.06648 0.00383 0.06265 0.01087 0.08561  0.00293 0.08355
90 0.07879 0.00394 0.07485 0.01057 0.06822 0.00243 0.07636
91 0.08917 0.00367 0.08550 0.01498 0.07419 0.00283  0.08634
92 0.09415 0.00375 0.09040 0.01627 0.07788 0.00362  0.09054
93 0.10974 0.00484 0.10490 0.01990 0.08983  0.00287 0.10687
94 0.11068 0.00407 0.10662 0.02010  0.09058 0.00497 0.10571
95 0.12019 0.00481 0.11538 0.02344 0.09675 0.00361  0.11659
96 0.13098 0.00452 0.12646 0.02217 0.10881 0.00411  0.12687
97 0.10746 0.00060 0.10687 0.02149 0.08597 0.00597 0.10149
98 0.13367 0.00596  0.12771  0.02129 0.11239 0.00170 0.13197
99 0.10949 0.00108 0.10840 0.01843 0.09106 0.00217 0.10732
100+ 1.00000 0.01402 0.98598 0.18692 0.81308 0.01402  0.98598
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TABLE 52
Conditional Probabilities of Death from All Hypertension
and from Hypertension with or without Diabetes, Atherosclerosis, and COPD
Among White Males Age 65 and Older, California, 1980

Hypertension Combined

All With Without With Without With Without
Age Hyp Diab Diab Ath Ath . COPD COPD
65 0.00125 0.00027 0.00097 0.00019 0.00106 0.00007 0.00118
66 0.00122 0.00029 0.00093 0.00016 0.00106 0.00014 0.00108
67 0.00132 0.00024 0.00108 0.00023 0.00110 0.00009 0.00123
68 0.00145 0.00037 0.00109 0.00018 0.00129 0.00019 0.00128
69 0.00193 0.00037 0.00157 0.00014 0.00179 0.00019 0.00174
70 0.00180 0.00022 0.00157 0.00030 0.00150 0.00017  0.00163
71 0.00218 0.00036 0.00182 0.00024 0.00194 0.00030 0.00188
72 0.00252 0.00025 0.00226 0.00038 0.00214 0.00025 0.00226
73 0.00237 0.00044 0.00193 0.00040 0.00198  0.00026  0.00212
74 0.00232 0.00028 0.00204 0.00048 0.00184 0.00025 0.00207
75 0.00286 0.00044 0.00242 0.00050 0.00237 0.00022 .0.00264
76 0.00371 0.00051 0.00320 0.00060 0.00311 0.00030 0.00341
77 0.00351 0.00073 0.00278 0.00050 0.00301 0.00033 0.00318
78 0.00347 0.00042 0.00306 0.00098 0.00249 0.00038  0.00310
79 0.00369 0.00034 0.00334 0.00068 0.00300 0.00038  0.00331
80 0.00470 0.00055 0.00416 0.00105 0.00365 0.00027  0.00443
81 0.00439 0.00053 0.00388 0.00090 0.00349 0.00042  0.00397
82 0.00479  0.00072 0.00407 0.00096 0.00383 0.00030  0.00449
83 0.00484 0.00081 0.00404 0.00087 0.00397 0.00027 0.00458
84 0.00418 0.00046 0.00372 0.00099 0.00319 0.00046 0.00372
85 0.00694 0.00088 0.00606 0.00149 0.00544 0.00053 0.00641
86 0.00697 0.00063 0.00633 0.00158 0.00538 0.00063 0.00633
87 0.00558 0.00074 0.00483 0.00136 0.00421  0.00025  0.00533
88 0.00622 0.00065 0.00556 0.00213 0.00409 0.00000 0.00622
89 0.00740 0.00056 0.00685 0.00298 0.00444 0.00056  0.00685
90 0.00631 0.00068 0.00564 0.00113 0.00519 0.00068 0.00564
91 0.00805 0.00144 0.00661 0.00144 0.00661 0.00057  0.00747
92 0.00811 0.00000 0.00811 0.00284 0.00527 0.00000 0.00811
93 0.00943 0.00105 0.00838 0.00262 0.00681 0.00000 0.00943
94 0.00768 0.00070 0.00699 0.00140 ©0.00629 0.00000 0.00768
95 0.00766 0.00096 0.00670 0.00096 0.00670 . 0.00000 0.00766
96 0.01187 0.00000 0.01187 0.00527 0.00659 0.00000 0.01187
97 0.00997 0.00000 0.00997 0.00399 0.00598  0.00000 0.00997
98 0.00585 0.00292 0.00292 0.00292 0.00292 0.00000 0.00585
99 0.00390 0.00390 0.00000 0.00390 0.00000 0.00000  0.00390
100+ 1.00000 0.00000 1.00000 0.00000 1.00000  0.25000 0.75000

- 209 -



TABLE 53
Conditional Probabilities of Death from All Hypertension
and from Hypertension with or without Diabetes, Atherosclerosis, and COPD
Among White Females Age 65 and Older, California, 1980

Hypertension Combined

All With Without  With Without With Without
Age Hyp Diab Diab Ath Ath COPD COPD
65 0.00077 0.00015 0.00062 0.00009 0.00068 0.00008 0.00069
66 0.00084 0.00020 0.00064 0.00013 0.00071 0.00007 0.00077
67 0.00112 0.00029 0.00084 0.00019 0.00094 0.00008 0.00108
68 0.00100 0.00018 0.00082 0.00020 0.0007¢ 0.00008 0.00092 -
69 0.00109 0.00028 0.00081 0.00015 0.00094 0.00009 0.00099
70 0.00117 = 0.00031 0.00085 0.00017 0.00100 0.00008 0.00111
71 0.00151 0.00038 0.00112 0.00037 0.00114 0.00004 0.00146
72 0.00171 0.00043 0.00127 0.00035 0.00135 0.00008 0.00163
73 0.00188 0.00035 0.00153 0.00033 0.00155 0.00018 0.00170
74 0.00233 0.00041 0.00191 0.00036 0.00196  0.00010  0.00222
75 0.00238 0.00062 0.00176 0.00044 0.00195 0.00016 0.00222
76 0.00250 0.00029 0.00220 0.00045 0.00205 0.00016 0.00234
77 0.00279 0.00062 0.00217 0.00035 0.00244 0.00019 0.00261
78 0.00309 0.00085 0.00245 0.00042 0.00268  0.00009  0.00300
79 0.00332 0.00084 0.00269 0.00047 0.00286 0.00013 0.00320
80 0.00468 0.00068 0.00399 0.00094 0.00374 0.00015  0.00453
81 0.00443 0.00047 0.00396 0.00058 0.00385 0.00019 0.00423
82 0.00572 0.00058 0.00516 0.00109  0.00463  0.00006 0.00566
83 0.00462 0.00049 = 0.00413 0.00082 0.00380 0.00016  0.00445
84 0.00572 0.00096 0.00475 0.00154 0.00418 0.00011 ©0.00561 .
85- '0.00597 0.00117 0.00480 . 0.00129 0.00468 0.00016  0.00581
86 0.00613 0.00051 0.00562 0.00168 0.00445 0.00018 0.00594
87 0.00658 0.00087 0.00570 0.00159 0.00498 0.00010 0.006847
88 0.00809 0.00074 0.00735 0.00221 0.00588  0.00007 0.00802
89 0.00783 0.00093 0.00689 0.00187 0.00596 0.000i4 0.00768
90 0.00766 0.00070 0.00696 0.00157 0.00609 0.00035 0.00731
91 0.00819 0.00076 0.00743 0.00208 0.00612 0.00000 0.00819
92 0.00843 0.00029 0.00814 0.00233 0.00610 0.00000 0.00843
93 0.01076 0.00113 0.00962 0.00245 0.00830 0.00000 0.01076
94 0.00833 0.00048 0.00786 = 0.00262 0.00571 0.00024 0.00810
95 0.01018 0.00223 0.00795 0.00286 0.00732 0.00064 0.00954
96 0.00918 0.00000 0.00918 0.00131 0.00787  0.00000 0.00918
97 0.01192 0.00063 0.01129 0.00251 0.00941 0.00083 0.01129
98 0.00908 0.00091  0.00817 0.00363 0.00545 0.00000 0.00908
99 0.00572 0.00000 0.00572 0.00229 0.00343  0.00000 0.00572
100+ 1.00000 0.00000 1.00000 0.33333 0.00000  1.00000

0.86667
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TABLE 54
Conditional Probabilities of Death from All Cerebrovascular Disease

Among White Males Age 65 and Older, California, 1980

and from CVD with or without Diabetes, Atherosclerosis, and COPD

CVD Combined

All With Without With Without With Without
Age CVD Diab Diab Ath Ath . COPD COPD
85 0.00222 0.00022 0.00200 0.00034 0.00188 0.00008 0.00212
66 0.00259 0.00032 0.00227 0.00047 0.00211 0.00016 0.00243
67 0.00324 0.00041 0.00283 0.00053 0.00271 0.00017 0.00307
68 0.00338 0.00043 0.00295 0.00062 0.00276 0.00030 0.00308
69 0.00450 0.00059 0.00391 0.00071 0.00379 0.00036 0.00414
70 0.00459 0.00033 0.00420 0.00094 0.00364 0.00037 0.00422
71 0.00511 0.00059 0.00451 0.00091 0.00420 0.00053 0.00457
72 0.00629 0.00082 0.00547 0.00116 0.00513 _0.00053 0.00576
73 0.00747 0.00095 ~0.00652 0.00144 0.00603 0.00060 0.00687
74 0.00802 0.00070 0.00732 0.00153 0.00649 0.00075 0.00727
75 0.00924 0.00090 0.00833 0.00186 0.00738 0.00071  0.00853
76 0.01117 0.00119 0.00998 0.00223 0.00894 0.00074 0.01042
77 0.01191 0.00135 0.01055 0.00218 0.00973 0.00119 0.01072
78 0.01338 0.00165 0.01172 0.00244 0.01094 0.00079 0.01259
79 0.01526 0.00189 0.01338 0.00287 0.01239 0.00079  0.01447
80 0.01666 0.00145  0.01521 0.00268 0.01398- 0.00109  0.01557
81 0.01942 0.00199 0.01743 0.00346 0.01596 0.00131 0.01811
82 0.02391  0.00208 0.02183 0.00516 0.01875 0.00166 0.02225
83 0.02465 0.00140 0.02325 0.00486 0.01979  0.00100 0.02365
84 0.02614 0.00165 0.02449 0.00578 0.02036 0.001685  0.02449
85 0.02968 0.00217 0.02751 0.00851 0.02318 0.00174 0.02795
86 0.03670 0.00177 0.03493 0.00738 0.02932 0.00166 0.03504
87 0.03827 0.00219 0.03608 0.00768 0.03059 0.00195 0.03632
88 0.03848 0.00419 0.03430 0.00998 0.02850 0.00322 0.03526
89 0.04255 0.00238 0.04019 0.00855 0.03401 0.00091 0.04164
90 0.04229 0.00221 0.04008 0.01041 0.03188 0.00288  0.03941
91 0.05363 0.00449 0.04914 0.01039 0.04324 0.00225 0.05138
92 0.06464 0.00238 0.06228 0.01774 0.04691 0.00197 0.06267
93 0.05477 0.00256 0.05221 0.01177 0.04300 0.00358 0.05119
94 0.06513 0.00271 0.06242 0.01764 0.04749 0.00068 0.06445
95 0.06865 0.00464 0.06401 0.01484 0.05380 0.00093 0.06772
96 0.05294 0.00000 0.05294 0.00387 0.04906 0.00000 0.05294
97 0.06589  0.00000 0.06589 0.02328 0.04264 0.00194 0.06395
98 0.08696 0.00281 0.08415 0.00561 0.08135 0.00000 0.08696
99 0.05693 0.00000 0.05693 0.01518 0.04175 0.00000 0.05693
100+ 1.00000 0.05882 0.94118 0.20588 0.79412 0.08824 0.91178
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TABLE 55
Conditional Probabilities of Death from All Cerebrovascular Disease

Among White Females Age 65 and Older, California, 1980

and from CVD with or without Diabetes, Atherosclerosis, and COPD

. 77

CVD Combined

All With Without With Without With "Without
Age CVD Diab Diab Ath Ath COPD COPD
65 0.00176 0.00029 0.00147 0.00031 0.00145  0.00006 0.00170
66 0.00170 0.00034 0.00137 0.00032 0.00138 0.00007 0.00163
87 0.00202 0.00035 0.00167 0.00041 0.00161 0.00016 0.00186
68 0.00203 0.00027 0.00182 0.00027 0.00182 0.00010 0.00198
69 0.00294 0.00038 0.00256 0.00050 0.00244 0.00011 0.00283
70 0.00344 0.00050 0.00295 0.00053 0.00292 0.00020 0.00324
71 0.00354 0.00066 0.00288  0.00068 0.00286 0.00010 0.00344
72 0.00475 0.000686 0.00410 0.00081 0.00394 0.00034 0.00442
73 0.00490 0.00046 0.00444 0.00074  0.00416 0.00028 0.00464
74 0.00634 0.00084 0.00550 0.00110 0.00524 0.00021 - 0.00614
75 0.00862  0.00091 0.00572 0.00129 0.00534 0.00027 0.00635
78 0.00799  0.00078 0.00721 0.00169 0.00630  0.00047 0.00753

0.00916 0.00105 0.00811 0.00182 0.00734  0.00035 0.00881
78 0.00987 0.00117 0.00870  0.00191  0.00796 0.00032 0.00955
79 0.01201 0.00148 0.01054 0.00255 0.00946 0.00032 0.01170
80 0.01464 0.00186 0.01278  0.00302 0.01162 0.00033 0.01431
81 0.018642 0.00156  0.01487 - 0.00281 0.01361 0.00044 0.01599
82 0.02052 0.00186 0.01866 0.00428 0.01624 ~ 0.00040 0.020i2
83 0.02130 0.00i69 0.01961 0.00422 0.01708 0.00039 0.02091
84 0.02568 0.00209 0.02360 0.00580 0.01988 0.00080 0.02508
85 - 0.02722 0.00311 0.02411 0.00583 0.02139  0.00080 0.02642
86 0.03137 0.00208 0.02930 0.00647 0.02491 0.00055 - 0.03082
87 0.03432 0.00253 0.03186 0.00750 0.02690 0.00061 0.03379
88 0.04011  0.00302 0.03708 0.00756 0.03254 0.00048 0.03964
89 0.04378 0.00353 0.04026 0.00938 0.03441 0.00049 0.04329
90 0.04600 0.00350 0.04250 0.00905 0.03695 0.00051 0.04549
91 0.05036 0.00299 0.04736  0.01197 0.03838 0.00064 0.04971
92 0.05824 0.00227 0.05597 0.01261  0.04563 '~ 0.00128 0.05696-
93 0.06569 0.00275 0.06294 0.01560 0.05009 0.00128 0.06440
94 0.08791 0.00254 0.06537  0.01294 0.05498  0.00046 0.06745
95 0.07152 0.00218 0.06936 0.01695 0.05456 0.00154 0.06998
96 0.07445 0.00338 0.07107 0.01227 0.06218 0.00127 0.07318
97 0.07529 0.00364 0.07165 0.01639 0.05889 0.00121 0.07407
98 0.05415 0.00355 0.05080 0.01332 0.04083 0.00089 0.05326
99 0.08877 0.00110 0.08767 0.01753 0.07123 0.00110 0.08767
100+ 1.00000 0.01835 0.98165 0.21101 0.01835 0.98165

0.78899
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Conditional Probabilities of Death from All Cancer

TABLE 38

and from Cancer with or without Diabetes, Atheroscierosis, and Chronic Obstructive Pulmonary Disease
Among White Males Age 685 and Older, California, 1980

Cancer Combined

All With Without With Without With Without With Without
Age Ca Diab Diab Ath Ath COPD COPD HD HD
] 0.00015 0.00028 0.00800 0.00007 0.00009 0.00073 0.00843 0.00077  0.00839
68 0.00924 0.00016 0.00908 0.00019 0.00905 0.00080 0.00844 0.00089  0.00835
687 0.01000 0.00038 0.00863 0.00014 0.00986 0.00083 0.00818 0.00088  0.00901
68 0.01135 0.00038 0.01097 0.00019 0.01116 0.00113 0.01022 0.00121  0.01014
89 0.01255 0.00045 0.01210 0.00024 0.01231 0.00111 0.01144 0.00113 0.01142
70 0.01363 0.00050 0.01313 0.00024 0.01339 0.00133 0.01230 0.00145 0.01217
n 0.01362 0.00049 0.01312 0.00026 0.01336 0.00160 0.01202 0.00166 0.01198
72 0.01586 0.00044 0.01542 0.00055 0.01532 0.00149 0.01437 0.00229  0.01357
7 0.01808 0.00042 0.01564 0.00055 0.01550 0.00164 0.01442 0.00215 0.01391
74 0.01815 0.00050 0.01565 0.00045 0.01570 0.00165 0.01450 0.00203 0.01412
75 0.01885 0.00090 0.01785 0.00085 0.01820 0.00205 0.01681 0.00243 0.01642
76 0.02119 0.00053 0.02068 0.00071 0.02048 0.00237 0.01882 0.00311  0.01808
” 0.02030 0.00078 0.01954 0.00072 001957 0.00233 0.01786 0.00315 0.01714 °
78 0.02104 0.00056 0.02048 0.00080 0.02014 0.00232 0.01872  0.00341 0.01763
79 0.02089 0.00075 0.01993 0.00075 0.01993 0.00230 0.01839 0.00373  0.01696 -
80 0.02379 0.00100 0.02280 0.00100 0.02280 0.00240 0.02139 0.00425 0.01954
81 0.02491 0.00105 0.02387 0.00141 0.02350 0.00272 0.02219 0.00513 0.01978
82 0.02520 = 0.00059 0.02461 0.00125 0.02385 0.00308 0.02212°> 0.00563 0.01857
83 0.02807 0.000868 0.02720 0.00180 0.02627 0.00186 0.02620 0.00525  0.02281
84 0.03250 0.00075 0.03175 0.00217 0.03033 0.00217 0.03033 0.00698 = 0.02554
85 0.03063 0.00113 0.02050 0.00200 0.02883 0.00205 0.02768 0.00580 0.02473
88 0.03169 0.00138 0.03033 0.00208 0.02060 0.00281 0.02887 0.00750 0.02418
87 0.03732 0.00122 0.03610 0.00280 0.03451 0.00185 0.03537 0.00878  0.02854
88 0.03959 0.00161 0.037¢8 0.00322 0.03637 0.00274 0.03685 0.00837 0.03122
89 0.03034 0.00091 0.03843 0.00310 0.03625 0.00273 0.03681 0.00874  0.03080
90 '0.03293 0.00089 0.03204 0.00222 0.03070 0.00133 0.03159 0.00957  0.02338
91 0.042386 0.00028 0.04208 0.00480 0.03756 0.00254 0.03982 0.01101 0.03135
92 0.04382 0.00120 0.04263 0.00438 0.03944 0.00199 0.04183 0.01315 0.03068
o3 0.03364 0.00000 0.03364 0.00414 0.02950 0.00259 0.03105 0.00776  0.02587
o4 0.03514 0.00000 0.03514 0.00413 0.03100 0.00138 0.03376 0.01240 0.02274
95 0.03862 0.00094 0.03768 0.00859 0.03203 0.00283 0.03580 0.01130 0.02732
L 0.02100 0.00000 0.02100 0.00525 0.01575 0.00131 0.01969 0.00856 0.01444
97 0.02767 0.00000 0.02767 0.00385 0.02372 0.00198 0.02569 0.00791 0.01976
] 0.04864 0.00286 0.04578 0.01144 0.03720 0.00000 0.04864 0.01144 0.03720
99 0.04580 0.00000 0.04580 0.00763 0.03817 0.00382 0.04188 0.01527 0.03053
1004+ 1.00000 0.00000 1.00000 0.18182 0.81818 0.08091 0.90908 0.45455  0.54545
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Conditional Probabilities of Death from All Cancer

TABLE 57

and from Cancer with or without Diabetes, Atheroscierosis, and Chronic Obstructive Pulmonary Disease
Among White Females Age 65 and Older, California, 1980

Cancer Combined

All With Without With Without With Without With Without
Age Ca Diab Diab Ath Ath COPD COPD HD HD
85 0.00628 0.00019 0.00608 0.00007 0.0062%@ 0.00031 0.00587 0.00024 0.00604
88 0.00608 0.0002¢ 0.00584 0.00004 0.00605 0.00032 0.00576 0.00025 0.00583
67 0.00878 0.00022 0.00856 0.00009 0.00889 0.00030 0.00848 0.00031 0.00647
] 0.00667 0.00011 0.00655 0.00008 0.00658 0.00031 0.00638 0.00037 0.00830
69 0.00694 0.00031 0.00663 0.00018 0.00678 0.00036 0.00658 0.00048 0.00846
70 0.00789 0.00024 0.00765 0.00013 0.00777 0.00045 0.00744 0.00062 0.00727
71 0.00803 0.00016 0.00787 0.00010 0.00793 0.00034 0.00769 0.00056 0.00747
72 0.00808 0.00032 0.00875 0.00021 0.00886 0.00049 0.00859 0.00073  0.00834
73 0.00803 0.00033 0.00860 0.00016 0.00876 0.00043 0.00850 0.00087 0.00806
4 0.00879 0.00031 0.00848 0.00018 0.00860 0.00053 0.00826 0.00072 0.00807
7% 0.00953 0.00047 0.00006 0.00011 0.00842 0.00045 0.00908 0.00080 0.00874
76 0.01051 0.00043 0.01008 0.00023 0.01027 0.00082 0.00989 0.00101 0.00950
Ie4 0.01047 0.00058 0.00890 0.00043 0.01004 0.00058 0.00990 0.00126 0.00922
8 0.01038 0.00030 0.01008 0.00028 0.0i010 0.00023 0.01015 0.00133 0.00904
79 0.00881 0.00042 0.00039 0.00030 0.00852 0.00025 0.00956 0.00131 0.00850
80 0.01199 0.00085 0.01134 0.00048 0.0i151 0.00040 0.01159 0.00i34 0.01085
81 0.01183 0.00049 0.01134 000085 0.01088 0.00038 0.01i45 0.00184 0.01000
82 0.01308 0.00062 0.01247 0.00103 0.01206 0.00050 0.0125¢ 0.00215 0.01084
&3 0.01359 0.00072 0.01288 0.00081 0.01278 0.0004¢ 0.01310 0.00225 0.01134
84 0.01317 0.00053 0.01264 0.00071 0.01246 0.00032 0.01285 0.00295 0.01022
85 0.01830 0.00084 0.01545 0.00112 0.01517 0.00048 0.01581 0.00333 0.01298
88 0.01722 0.00047 0.01675 0.00107 0.016i5 0.00033 0.0168¢ 0.00321 0.01401
87 0.01600 0.00041 0.01559 0.00118 0.01483 0.00015 0.01585 0.00337 0.01263
88 0.01749 0.00100 0.01649 0.00133 0.03596 0.00020 0.01728 0.00368 0.01383
89 0.01488 0.00064 0.01424 0.00086 0.08402 0.00007 0.01481 0.00322 0.01186
oC 0.01646 0.00078 0.01568 0.00158 0.01480 0.00026 0.01620 0.00407 0.01239
91 0.01836 0.00022 0.0i815 0.00i96 0.01641 0.00022 0.01815 0.00358 0.01478
92 0.02051 000101 0.01850 0.00231 0.01820 0.000290 0.02022 0.00534 0.01517
93 0.01891 0.00113 0.01878 0.00225 0.0i766 0.00084 0.01897 0.00451 0.01540
94 0.019i8 0.00047 0.01871 0.00213 0.01705 0.00000 0.0i8i8 0.00487 0.01421
95 0.02037 0.00032 0.02025 0.00158 0.01898 0.00095 0.01862 0.00506 0.01550
98 0.02986 0.00087 0.02000 0.00433 0.02584 0.00000 0.02986 0.00608 0.02380
97 . 0.02i184 0.00082 0.02122 0.00437 0.01747 0.00000 0.02184 0.00250 0.01934
g8 0.02077 0.00090 0.01888 0.00090 0.01986 0.00000 0.02077 0.00451 0.01625
9 0.018i8 0.00000 0.01818 0.001i4 0.01705 0.00000 0.018i18 0.00227 0.01591
100+ 1.00000 0.00000 1.00000 0.04545 0.95455 0.00000 1.00000 0.3i818 0.68182



TABLE 58
Conditional Probabilities of Death from All Atherosclerosis
and from Atherosclerosis with or without Diabetes and COPD
Among White Males Age 65 and Older, California, 1980

Atherosclerosis Combined

All With Without With Without
Age Ath Diab Diab COPD COPD

65 0.00153 0.00019 0.00134 0.00011  0.00142
66 0.00191 0.00024 0.00167 0.00030 0.00161
67 0.00224 0.00026 0.00198 0.00024 0.00199
68 0.00224 0.000268 0.00198  0.00027  0.00196
69 0.00320 0.00049 0.00271  0.00047  0.00273
70 0.00341 0.00033 0.00307 0.00043  0.00298
71 0.00351 0.00046 0.00305 0.00044 0.00307
72 0.00431 0.00081  0.00370 0.00044  0.00387
73 0.00476 0.00058 0.00418 0.00063 0.00414
74 0.00521 0.00065 0.00456 0.00076 0.00446
75 0.00596 0.00055 0.00541  0.00052  0.00544
76 0.00716 0.00078 0.00639  0.00060 0.00657
77 0.00754 0.00083 0.00671 0.00093 0.00661
78 0.00814 0.00087 0.00727 0.00087  0.00727
79 - 0.00962 0.00102 0.00860 0.00091  0.00872
80 0.01052 0.00109 0.00943 0.00091  0.00961
81 0.01322 0.00074 0.01248 0.00184  0.01137
82 0.01466 0.00101  0.01365 0.00155 0.01311
83 0.01652 0.00140 0.01512 0.00147 0.01505
84 0.01773 0.00106 0.01667 0.00128 0.01645
85 0.01920 0.00105 0.01815 0.00209 0.01710
86 0.02623 0.00146 0.02477 0.00282  0.02341
87 0.02552 0.00123 0.02429 0.00184¢ 0.02368
88 _  0.03310 0.00258 0.03052 0.00307 0.03003
89 0.03379  0.00128 0.03251 0.00256  0.03124
90 0.03052 0.00089 0.02962 0.00245 0.02807
91 0.04015 0.00170 0.03845 0.00311 0.03704
92 0.05120 0.00318 0.04803 0.00238  0.04882
93 0.04426 0.00309 0.04117 0.00206  0.04220
94 0.05788 0.00136 0.05652 0.00136  0.05652
95 0.05965 0.00280 0.05685 0.00373  0.05592
96 0.05670 0.00129  0.05541  0.00000 0.05670
97 0.08629 0.00192 0.08437 0.00000 0.08629
98 0.07616 0.00846 0.06770 0.00282 0.07334
99 0.04580 0.00382 0.04198 0.00000 0.04580
100+ 1.00000 0.08452 0.93548  0.12903  0.87097
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TABLE 59
Conditional Probabilities of Death from All Atherosclerosis
and from Atherosclerosis with or without Diabetes and COPD
Among White Females Age 65 and Older, California, 1980

Atherosclerosis Combined

All With Without  With Without
Age Ath Diab Diab COPD COPD
65 0.00088 0.00014 0.00075 0.00008 0.00080
66 0.00100 0.00023 0.00077 0.00011  0.00089

67 0.00114 0.00022 0.00091 0.00008 0.00107
68 0.00111 0.00018 0.00093 0.00008 0.00104
1 0.00150 0.00018 0.00134 0.00011 0.00140
70 0.00181 0.00036 0.00145 0.00024 0.00157
71 0.00183 0.00034 0.00149 0.00010 0.00173
72 0.00258 0.00041 0.00216 0.00020 0.00238
73 0.00272 0.00040 0.00232 0.000i16  0.00255
74 0.00338 0.00052 0.00286  0.00031  0.00307
75 0.00325 0.00047 0.00278 0.00031  0.00295
76 0.00460 0.00064 0.00395 0.00023 0.00436
77 0.00502 0.00062 0.00440 0.00014 0.00488
78 0.00519 0.00072 0.00448 0.00046  0.00473
79 0.00695 0.00087 0.00609 0.00032 0.00664
80 0.00810 0.00128 0.00684 0.00048 0.00762
81 0.00886 0.00088 0.00798 0.00030  0.00856.
82 0.01185 0.00134 0.01651 0.00041  0.01145

83 0.01269 0.00095 0.01174 0.00049 0.01220 .

84 0.01543 0.00121 0.01422 0.00036  0.01508
85 0.01864 0.00200 0.01664 0.00092 0.01772
86 0.02123 0.00139 0.01983 0.00037 0.02085
87 0.02217 0.00158 0.02059  0.00071  0.02146
88 0.02583 0.00172 0.02411 0.00099  0.02483
89 0.02975 0.00227 0.02748 0.00064 0.02911
90 0.03138 0.00163 0.02975 0.00095 0.03044
91 0.03956 0.00161 0.03795.  0.00108  0.03849
92 0.04647 0.00257 0.04391 0.00114  0.04533
93 0.05247 0.00203 0.05043 0.00074 0.05173
94 0.05307 0.00233 0.05074 0.00047 0.05261
95 0.08316 0.00248 0.06068 0.00093  0.06223
96 0.08586 0.00297 0.06289 0.00127  0.06453
97 0.06235 0.00122 0.06112 0.00122 0.06112
98 0.05674 0.00177 0.05496 0.00000 0.05674
99 0.05682 0.00000 0.05682  0.00111  0.05571
100+ 1.00000 0.00000 1.00000  0.00000 1.00000
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Figure 1
Survival (Lx) Curves
Among White Males and Females Aged 65 and Older
Califomia, 1980
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Figure 2
Hazard Functions for All Deaths
Among White Males and Females Aged 65 and Olider
Califomia, 1980
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Figure 3
Hazard Functions Removing Ischemic Heart Disease
As Underlying Cause and as Any Mention
Among White Males and Females Aged 65 and Older, Califomia, 1980
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Figure 4
Hazard Functions Removing All Other Heart Disease
As Underlying Cause and as Any Mention
Among Whiie Males and Females Aged 65 and Older, California, 1980
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_ Figure 5
Hazard Functions Removing Diabetes
As Underlying Cause and as Any Mention
Among White Males and Females Aged 65 and Older, Califomia, 1980
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Figure 6

Hazard Functions Removing Malignant Neoplasms of the Digestive Organs
As Underlying Cause and as Any Mention

Among White Males and Females Aged 65 and Older, Califomia, 1980
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Figure 7

Hazard Functions Removing Malignant Neoplasms of the Respiratory Organs

As Underlying Cause and as Any Mention

Among White Males and Females Aged 65 and Older, Califomnia, 1980
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Figure 8
Hazard Functions Removing Malignant Neoplasms of the Breast
As Underlying Cause and as Any Mention
Among White Females Aged 65 and Older, California, 1980
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Figure 9
Hazard Functions Removing Malignant Neoplasms of the Genital Organs
As Underlying Cause and as Any Mention
Among White Males and Females Aged 65 and Older, Califomia, 1980
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Figure 10
Hazard Functions Removing Hypertension
As Underlying Cause and as Any Mention

Among White Males and Females Aged 65 and Older, Califomia, 1980
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Figure 11 :
Hazard Functions Removing Cerebrovascular Disease
As Underlying Cause and as Any Mention
Among White Males and Females Aged 65 and Older, California, 1980
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Figure 12
Hazard Functions Removing Atherosclerosis
As Underlying Cause and as Any Mention
Among White Males and Females Aged 65 and Older, Califonia, 1980
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Figure 13
Hazard Functions Removing Pneumonia
As Underlying Cause and as Any Mention
Among White Males and Females Aged 65 and Older, California, 1980
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Figure 14
- Hazard Functions Removing Chronic Obstructive Pulmonary Disease
As Underlying Cause and as Any Mention
Among White Males and Females Aged 65 and Older, Califomia, 1980
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Cumulative probability of death

Figure 15
Cumulative Hazard Functions
For Nine Major Causes of Death
Among White Males Aged 65 and Older, California, 1980
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Cumulative probability of death

Figure 16
Cumulative Hazard Functions -
For Nine Major Causes of Death
Among White Females Aged 65 and Older, Califomia, 1980
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Cumulative probability of death
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Figure 17
Cumulative Hazard Functions for Ischemic Heart Disease
With and Without Diabetes, Atherosclerosis, and COPD
Among White Males Aged 65 and Older, California, 1980
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Cumulative probability of death

Figure 18
Cumulative Hazard Functions for Ischemic Heart Disease
With and Without Diabetes, Atherosclerosis, and COPD
Among White Females Aged 65 and Older, California, 1980
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Cumulative probability of death
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Figure 19
Cumulative Hazard Functions for All Other Heart Disease
With and Without Diabetes, Atherosclerosis, and COPD
Among White Males Aged 65 and Older, California, 1980

eaeian - Al] Other Heart Discase
L secscanecers With Diabetes
= = = = = Without Diabetes

"
’s
.
o
s

S L S o BB B B e M S s s i e S S e b ms au S A aen s s e 2 s s e s au o
¢ €& & Mm ™ MM M P HN B B8 T H» N 9 95 97 9N
-

———— AllOtherHeanDiseass | e
4 | seeeeewm= With Atheroscicrosis e

= = =~ — = Without Atherosclerosis =
] "

o"‘"'.
1 e
o
LI Eo S e g e S S S A AR BN B S s men S s e un e S b s ane s men s s s e s a a

& & & M "M MV M ™ B OB B’ T M N 9 B 9 W

«=———="All Other Heant Discase
With COPD
- == == Without COPD

- 235 -



Cumulative probability of death

Figure 20
Cumulative Hazard Functions for All Other Heart Disease
With and Without Diabetes, Atherosclerosis, and COPD
Among White Females Aged 65 and Older, California, 1980
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Figure 21
Cumulative Hazard Functions for Hypertension
With and Without Diabetes, Atherosclerosis, and COPD
Among White Males Aged 65 and Older, California, 1980

All Hypertension
weewoesesss With Disbetes
== === Without Disbetes

o’
o

<F

Y y T
67 [ ] n kB ] n ” fn 1] s 7 9 9 7 9

s 10
. A

[ 13
A

All Hypertension
sseeeereeee With Atherosclcrosis
= == = = Without Atherosclerosis

-----
........
-
»
.’
.
-
o

PLid
.
i
o
oer”
.
.o

e
»
o

o
.....

All. Hypertension
scsecsces With COPD
== = = = Without COPD

- 237 -



Cumulative probability of death

10

Figure 22
Cumulative Hazard Functions for Hypertension
- With and Without Diabetes, Atherosclerosis, and COPD
Among White Femaies Aged 65 and Older, California. 1980
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Cumulative probability of death

Figure 23

Cumulative Hazard Functions for Cerebrovascular Disease
With and Without Diabetes, Atherosclerosis, and COPD
Among White Males Aged 65 and Older, California, 1980
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Figure 24
Cumulative Hazard Functions for Cerebrovascular Disease
With and Without Diabetes, Atherosclerosis, and COPD
Among White Females Aged 65 and Older, California, 1980
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Figure 25

Cumulative Hazard Functions for All Cancer
With and Without Diabetes, Atherosclerosis, COPD, and IHD
Among White Males Aged 65 and Older, Californis, 1980
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Figure 26
Cumulative Hazard Functions for All Cancer
With and Without Disbetes, Atherosclerosis, COPD, and IHD
Among White Females Aged 65 and Older, Califomia, 1980
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Figure 27 .
Cumulative Hazard Functions for All Atherosclerosis
With and Without Diabetes and COPD

Among White Males Aged 65 and Older, California, 1980

| Jun Zun pme BEN Sy Eu Eun B EED SOD N N NN NN SN SEN SN SEN S EED EED PN ARN ANk S Eun S BN R R RN BN NN SN

65 68 71 74 77 80 83 8 8 92 95 98

lUfllIllll'rTll"r'l‘TTlll'l‘ll‘[‘ll

65 68 71 74 77 80 83 86 8 92 95 98

Age



Cumulative probability of death

10

06 08

04

10

02 04 06 08

00

00 02

. Figure 28
Cumulative Hazard Functions for All Atherosclerosis
With and Without Diabetes and COPD
Among Whiie Females Aged 65 and Older, California, 1980
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Figure 29 ,
Cumulative Hazard Functions for All Diabetes
With and Without Atherosclerosis
Among White Males Aged 65 and Older, California, 1980
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Cumuiative probability of death

Figure 30
Cumulative Hazard Punctions for A}l Diabetes
With and Without Atherosclerosis
Among White Females Aged 65 and Older, California, 1980
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APPENDIX A

U.S. Standard Certificate of Death

(1040 Revision of Sianderd Cartificats)
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APPENDIX B
Groups of Causes of Death
Terms and Codes for This Study, ICD8 and ICD9
Group Name NCHS Group Name ICD 8 ICD ¢
This Study ICD 9 Code Numbers _ Code Numbers
Shig, Amebiasis Shigellosis and Amebiasis 48 48
Other Intest Inf Certain Other
: Intestinal Infections 8-8 7-9

py:] Tuberculosis 10-19 10-18
Whooping Cough Whooping Cough 33 33
Strep Throat Streptococcal Sore Throat,

Scarlatina and Erysipelas 34 34-35
Meaningococcal Inf Mengococcal Infection 36 36
Septicemia Septicemis 38 38
Polio Acute Poliomyelitis 40-43 45
Measies Measles 85 55
Viral Hepatitis Viral Hepasitis 70 76
Syphilis Syphilis 90-97 90-97
All Other Infections All Other Infectious . 1-3,5,20-32, 1-3,5,20-32

and Parasitic Diseases 37,39,44-54, 37,39-41,

56-89,71-88, 48-54,56-66,
921-136 71-88,98-139

Ca Lip,Or/Pharynx Malignant Neoplasms of Lip, )

Oral Cavity, and Pharynx 140-149 140-149
Ca Digestive Malignant Neoplasms of Digestive

Organs and Peritoneum 150-159 150-159
Cz Respiratory Malignant Neoplasms of Respiratory .

and Intrathoracic Organs 160-163 160-165
Cs Breast, Malignant Neoplasms of Breast 174 174-175
Ca Genital Malignant Neoplasms

of Genital Organs 180-187 179-187
Ca Urinary Malignant Neoplasms ’

of Urinary Organs 188-189 188-189
Ca Other,Unspec Malignant Neoplasms of All

s Other and Unspecified Sites 170-173,190-199  170-173,190-199

Leukemia Leukemia 204-207 204-208
Ca Other Lympbhatic Other Malignant Neopiasms of

Lymphatic and Hematopoetic Tissues 200-203,208,208  200-203
Benign Ca,in situ Benign Neoplasms, Carcinoma in situ,

and Neoplasms of Uncertain Behavior

and of Unspecified Nature 210-239 210-239
Disbetes Diabetes Mellitus 250 250
Nutrit Deficiency Nutritional Deficiencies 260-269 260-269
Anemis Anemias 280-285 280-285
Meningitis Meaingitis 320 320-322



APPENDIX B

Rheum Heart Dis Rheumatic Fever and

Rheumatic Heart Disease 390-398 300-398
Hyp Heart Dis Hypertensive Heart Disease 402 402
Hyp Heart/Renal Dis Hypertensive Heart

and Renal Disease 404 404
HD Ischemic Heart Disease 410-414 410-414
Other Dis Endocard Other Diseases of Endocardium 424,428 424
All Other Heart Dis All Other Forms of Heart Disease 420-423, 415-423,

425-427,429 425-429

Hypertension Hypertension with or without

Renal Disease 400,401,403 401,403
CVD . Cerebrovascular Disease 430-438 430438
Atheroscierosis Atherosclerosis 440 440
Other Dis Arteries Other Diseases of Arteries, Arterioles,

and Capillaries . 441-448 441-448
Bronchitis Acute Bronchitis and Bronchiolitis 466 466
Pneumonia Paneumonia 480-486 480-486
Influenza Influenza 470-474 487
COPD Chronic Obstructive Pulmonary Diseases

and Allied Conditions 490-493 490-496
Uleer Ulcer of Stomach and Duodenum 531-533 531-533
Appendicitia Appendicitis 540-543 540-543
Hernia,Intest Obstr Hemia of Abdominal Cavity and

Intestinal Obstruction without $50-553, §50-553

Mention of Hernia 560 560
Chron Liver Dis Chronic Liver Disease and Cirrhosis 571 571
Cholelithiasis Cholelithiasis and Other

Disorders of Gallbladder 574-575 574-575
Nephritis Nephritis, Nephrotic Syndrome,

and Nephrosis $80-584 580-589
Kidney Infection Infections of Kidney 590 $90
Hyper Prostate Hyperplasia of Prostate 600 600
Sign,Sym 11 Def Symptoms, Signs,

] and [ll-Defined Conditions 780-796 780-799
MVA Motor Vehicle Accidents 810-823 810-825
All Other Accidents All Other Accidents and Adverse Effects  ES00-E807 E800-E807,

E825-E949 E826-E949
Suicide Suicide E850-E959 E950-E959
Homicide Homicide and Legal Intervention E960-E978 E960-E978
All Other External Other External Causes E980-E999 E980-E999
Fracture,Trauma,Bumn  (no NCHS group for Fractures,
Trauma, Burn) N800-N959 N800-N959
Poisoning (no NCHS group for Poisoning) IN960-N989 N960-N989
Other External NI (no NCHS group for Other External
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or Unspecified Nature of Injury) N990-N996 N990-N995
Compl Medical Care {no NCHS group for Complications
of Medical Care) N997-N998 N986-N999
All Other All Other Diseases Al] Other All Other
All Cancer - 140-183,170-174 - 140-185,170-175

180-209

179-208
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APPENDIX C
Groups of Causes of Death
ICD8 and ICD9 Codes and Comparability Ratios

NCHS Group Name ICD 8 ICD 9 Comparability
ICD 9 Code Numbers __ Code Numbers __Ratio
Shigellosis and Amebiasis 4,6 4,6 0.9818
Certain Other
Intestinal Infections 8-9 7-9 0.1821
Tuberculosis 10-19 10-18 0.7668
Whooping Cough 33 33 0.8571
Streptococeal Sore Throat, .
Scarlatina and Erysipelas 34 34-35 1.4288
Mengococeal Infection 36 36 0.9788
Septicemia 38 38 0.8500 -
Acute Poliomyelitis 40-43 45 N 0.5000
Measles 55 55 0.9167
Viral Hepatitis 70 70 1.3986
Syphilis 90-97 90-97 1.0089
All Other Infectious 1-3,5,20-32, 1-3,5,20-32
and Parasitic Diseases 37,39,44-54, 37,3841,

56-689,71-89, 46-54,56-66,

91-138 71-88,98-139 1.0321
Malignant Neoplasms of Lip,
Oral Cavity, and Pharynx 140-149 140-149 1.0117
Malignant Neoplasms of Digestive
Organs and Peritoneum 150-159 150-159 1.0330
Malignant Neoplasms of Respiratory
snd Intrathoracic Organs 160-163 160-165 1.0007
Malignant Neopiasms of Breast 174 174-175 1.0089
Malignant Neoplasms
of Genital Organs 180-187 179-187 1.0111
Malignant Neoplasms
of Urinary Organs 188-189 188-189 0.9924
Malignant Neoplasms of All
Other and Unspecified Sites 170-173,190-198  170-173,190-199 0.9557
Leukemisa 204-207 204-208 1.0070
Other Malignant Neoplasms of
Lymphatic and Hematopoetic Tissues 200-203,208,209  200-203 0.9385
Benign Neoplasms, Carcinoma in situ,
and Neoplasms of Uncertain Behavior
and of Unspecified Nature 210-239 210-239 1.2085
Diabetes Mellitus 250 250 0.9991
Nutritional Deficiencies 260-269 260-269 0.7167
Anemias 280-285 280-285 0.9296
Meningitis 320 320-322 0.9459
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Rheumatic Fever and
Rheumatic Heart Disease 390-398 390-398 0.6648
Hypertensive Heart Disease 402 402 3.3022
Hypertensive Heart
and Renal Disease 404 404 1.2119
Ischemic Heart Disease 410-414 410-414 0.8784
Other Diseases of Endocardium 424,428 424 1.2286
All Other Forms of Heart Disease 420-423, 415-423,

425-427 429 425-429 2.5035
Hypertension with or without
Renal Disease 400,401,403 401,403 1.2703
Cerebrovascular Disease 430-438 430-438 1.0049
Atheroscierosis 440 440 1.0649
Other Diseases of Arteries, Arterioles,
and Capillaries 44]-448 441-448 0.7409
Acute Bronchitis and Bronehiolitis ~ 466 466 0.8888
Pneumonia 480-486 480-488 0.9199
Influenza 470-474 487 0.9714
Chronic Obstructive Pulmonary Diseases o
and Allied Conditions 490-493 490-496 1.8846
Uleer of Stomach snd Duodenum 831-833 531-533 1.1192
Appendicitis ' 840-543 $40-643 1.0080
Hernia of Abdominal Cavity and
Intestinal Obstruction without 850-553, §50-553
Mention of Hernia 560 560 0.9432
Chronic Liver Disease and Cirrhosis 571 871 1.0110
Cholelithiasis and Other
Disorders of Gallbladder 574-875 $74-575 1.0494
Nephritis, Nephrotic Syndrome,
and Nephrosis 580-584 580-589 1.7397
Infections of Kidney 580 590 0.9878
Hyperplasia of Prosiate 600 600 1.0232
Symptoms, Signs,
and [Nl-Defined Conditions 780-796 780-799 0.9102
Motor Vehicle Accidents 810-823 810-825 1.0117
All Other Accidents and Adverse Effects E800-E807 E800-E807,

E825-E949 E826-E949 0.9841
Suieide E950-E959 E950-E959 1.0032
Homicide and Legal Intervention E960-E978 E960-E978 1.0057
Other External Causes E980-E999 E980-E99¢9 0.9675
Fractures, Trauma, Burns N800-N959 N800-N959 *
Poisoning N860-N9g2 N960-N989 e
Other or Unspeeified Effects of External Causes  N990-N998 N990-N985 e
Complications of Medical Care N897-N999 N996-N9g9 ©
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All Other All Other 0.7786

All Other Diseases
E —

* NCHS did not calculate comparability ratios for the Nature of Injury codes.



APPENDIX D
Life Table Definitions and Formulae
D, : The number of deaths observed in the population aged z to z +1.
P, : The midyear estimate of the number of persons in the population at each age z .

M, : The mortality rate in the population, expressed by the number of deaths divided by
the approximate number of years lived by the population at risk, both those alive and
those who died, in the age interval z to z +1. The expression P, is used as an estimate
of the number of years lived by the population, yielding the rate

D,

M’=P,'

n : The length of the interval, or number of years in the age interval. For this study, sin-
gle years of age were used, orn = 1.

8, : The pumber of years lived by those who died during the age interval z t6 z +1. For
this analysis of those over age 85, a, was set at .5 for each interval. The term a, is gen-
erally set at .5 for ages 5 and over. Younger ages are set at ¢, = .09, a, = 43,
8, = .45, a3 = .47 and & = .49 according to Chiang (8), and other estimates are simi-
lar. The difference in estimates of time lived by those who died in these younger ages is
because deaths in the first year of life occur most often in the first month, and adjust-
ments reflect this observed grouping of deaths in younger ages.

qx : The probability of dying in the age interval from age z to z +n for those ahve at
age z. This value can be estimated using the observed M, as follows:

(M)
T T+ e )0 )

The value of ¢, , the probability of dying in the open-ended age group, is set at 1.00.

I; : The number alive at age z. The number surviving at the start of each age interval;
generally, the first interval considered, called the radix, is arbitrarily set at 100,000.

d, : The life table number dying in the interval from age z to z +n . It is determined
by the probability of dying, as follows:

d, = (Q= )(ls)

L, : The number of years lived in the interval z to z +n by those alive at the beginning
of the interval at age z, including the years lived by those who survived to age z +n and
the years lived by those who died in the interval.

L, = (n )(ls +2 ) + (a, )(n )(ds )

The number of years lived by those who begin the open-ended age interval, L, , in this
study those 100 years or older, was estimated by the formula

L, = 5i,.
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Chiang presents an alternate method for calculating L, . Since none survive the interval,
ly, =d,,giving M, = d, /L,, and

T, : The total number of years lived by those who survived beyond age z,
T: =L, +Ls+n +L:+2s + 'Lw'

e, : The expectation of life remaining for those who reach age z,
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