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INTRODUCTION

The 1981 edition of Michigan Health Statistics is a
statistical summary of vital events for calendar year 1981,
Data relative to population, births, deaths, fetal deaths,
marriages, divorces and communicable diseases are included.
Although most of the data in this report pertain to events
occurring in 1981, some data for prior years have been
included to illustrate trends. Most of the tabulations
refer to Michigan residents. Some events, however, such as
marriages and divorces are tabulated with respect to where
the event occurred rather than the residence of the party or
parties involved.

As a certain number of Michigan residents either
deliver babies or die out of state each year, it is
necessary to include data obtained from the certificates of
other states in any tabulations pertaining to Michigan
residents. This report includes all such out-of-state
certificates received prior to April 30, 1982, and all in-
state certificates and records received prior to March 15,
1982. Although a few records for the calendar year 1981
were received after these filing dates, their exclusion from
this report is statistically insignificant.

This report 1is composed of the following sections and
appendices:

1. Natality Section, 2. Mortality Section, 3.
Marriage and Divorce Section, 4. Reference Appendix.

Comments or suggestions concerning the content and
format of this report are always welcome. Any additional
needs for data or analyses may be directed to the Office of
Vital and Health Statistics. A summary of prepared vital
statistics tabulations, Index to Michigan Vital Statistics
1960 to Present, is also available. This index lists the
types of tabulations and data available. The Office will
make every attempt to comply with requests for data within
the limitations of staff and resources.

Office of Vital and Health Statistics
Michigan Department of Public Health
3500 North Logan Street

P.0. Box 30035

Lansing, Michigan 48909

Area Code (517) 373-1390
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TECHNICAL NOTES, DEFINITIONS, RATES AND RATIOS

DEFINITIONS
BIRTH WEIGHT-Weight of fetus or infant at time of delivery.

FETAL DEATH-Death prior to the complete expulsion or
extraction from 1its mother of a product of conception,
having passed through at least the 20th week of gestation or
weighing at least 400 grams; the fetus shows no signs of
life such as beating of the heart, pulsation of the
umbilical cord, or definite movement of voluntary muscles.

(Note: This includes both spontaneous and induced
terminations.)

FIRST BIRTH-A live birth where the maternal medical history
indicates there were no prior live births to the mother.

GESTATIONAL PERIOD-Number of weeks elapsed between the first
day of the last menstral period and the date of delivery.

HEBDOMADAL DEATH-Death occurring to an individual less than
7 days of age.

INFANT DEATH-Death occurring to an individual less than 1
year of age.

INTERPREGNANCY TIME PERIOD-Birth date minus date of last
termination, whether a live birth or fetal death, in months.
Time periods of zero length are dropped to exclude 2nd or
higher births of multiple deliveries.

LEADING CAUSES OF DEATH-Deaths are grouped into 72
categories dependent upon the wunderlying cause of death.
Ranks are assigned by organizing these categories according
to the number of deaths in each category from most frequent
to least.

LIFE EXPECTANCY-A hypothetical calculation of the average
age at death for a cohort of persons subject to the age-
specific mortality rates observed over a given time period.

LIFE TABLE VALUES:
nqgx=The proportion of persons in the cohort alive at the
beginning of an age interval (x) who will die before
reaching the end of that age interval (x+n).
1x=The number of persons living at the beginning of an age
interval (x) out of an original cohort of 100,000.
ndx=The number of persons who would die during an age

interval (x to x+n) out of an original cohort of
100,000.

nLx=The number of person-years that would be lived within an
indicated age interval (x to x+n) out of an original
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cohort of 100,000 alive for all or part of the interval.
Tx=The number of person-years that would be lived after the
beginning of an age interval (x) by an original cohort
of 100,000 until all are assumed to have died.
ex=The average remaining lifetime (in years) for an
individual person who survives to the beginning of an
indicated age interval (x).

LIVE BIRTH-A 1live birth is the complete expulsion or
extraction from 1its mother of a product of conception,
irrespective of the duration of pregnancy, which, after such
separation, breathes or shows any other evidence of life,
such as beating of the heart, pulsation of the umbilical
cord, or definite movement of voluntary muscles. ,
Effective on November 9, 1981, the definition of a 1live
birth 1is established in administrative rule number 325.3201
as follows:

"Live birth" means the complete expulsion or extraction
from a pregnant woman of a product of human conception
which, after such expulsion or extraction, shows any
evidence of life, whether or not the umbilical cord has
been cut or the placenta is attached.

LIVE-BIRTH ORDER-Order number is equal to number of previous
live births plus current birth.

LOW-WEIGHT BIRTH-Birth wherein the birth weight is
equivalent to 2,500 grams or less (approximately 5 lbs., 8
oz.).

MATERNAL DEATHS-Those deaths wherein the physician has
designated a maternal condition as the underlying cause of
death (9th Revision ICD codes 630-676).

MEAN-The average of a set of values, equal to the sum of the
values divided by the number of values.

MEDIAN-The central value of a distribution of values wherein
the same percentage of observations are above this point as
are below.

MINOR CIVIL DIVISION-City, village, or township.

NEONATAL DEATH-Death occurring to individual less than 28
days of age.

OCCURRENCE-Place where the event actually occurred.
PERINATAL DEATH-Fetal death or death under 1 week of age.
PROBABILITY OF EVENTUALLY DYING FROM A GIVEN CAUSE OF DEATH-

The chance of death due to a given cause rather than some
competitive cause over the course of a lifetime based on
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current mortality data and life expectancy techniques.

RACE-Race for mother, father, or decedent is as stated on

certificate. Race of child is determined from the race of
the parents.

REMAINING YEARS OF LIFE-A hypothetical calculation of the
average number of years a cohort of persons will live given
that they have reached a specific age and assuming they are

subject to the age-specific mortality rates observed over a
given time period.

RESIDENCE-Usual place of residence for the person to whom
the event occurred. For births and fetal deaths residence
is defined as the mother's usual place of residence.

TOTAL BIRTHS-Live births and fetal deaths.

UNDERLYING CAUSE OF DEATH-That condition giving rise to the
chain of events leading to death.

RATES AND RATIOS

AGE-ADJUSTED DEATH RATE-A summary rate of death that is
developed using a standard population distribution to
improve the comparability of rates for areas or population
subgroups with differing age distributions. When calculated
by the direct method, as in this report, age-specific death
rates for a geographic area or population subgroup are
multiplied by the standard population by specific age and
the products summed and divided by the total standard
population. Age-adjusted death rates represent the
mortality experience that would have occurred in a standard
population had the age-specific rates of the area or
population subgroup been experienced by the standard
population. These rates are presented as per 100,000
population.

AGE-SPECIFIC BIRTH RATE-No. of resident live births to women

of a specific age divided by total female population of
specific age x 1,000.

AGE-SPECIFIC DEATH RATE-No. of deaths in specific age group
divided by total resident population in specific age group x
100,000. :

AGE-SPECIFIC DEATH RATE BY CAUSE OF DEATH-No. of deaths in
specific age group and from a specific cause divided by
total resident population in specific age group x 100,000.

AGE-SPECIFIC MARRIAGE RATE-No. of marriages in specific age

group by sex divided by total resident population in
specific age and sex group x 1,000. .
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CAUSE-SPECIFIC RATE-No. of deaths due to a specific cause
divided by total resident population x 100,000.

COMMUNICABLE DISEASE CASE RATE-No. of reported cases
(specific communicable diseases) divided by total resident
population x 100,000,

CRUDE BIRTH RATE-No. of resident 1live births divided by
total resident population x 1,000.

CRUDE DEATH RATE-No. of resident deaths divided by total
resident population x 1,000.

DIVORCE RATE-No. of persons (divorces and annulments)
divided by total resident population x 1,000.

FERTILITY RATE-NO. of resident live births divided by total
female population (ages 15-44) x 1,000.

FETAL DEATH RATE-No. of resident fetal deaths divided by
total resident live births and resident fetal deaths x
1,000.

FETAL DEATH RATIO-No. of resident fetal deaths divided by
total resident live births x 1,000.

FIRST MARRIAGE RATE-No. of marriages to persons not

previously married by sex divided by total resident
population by sex x 1,000.

INFANT MORTALITY RATE-No. of infant deaths divided by total
resident live births x 1,000.

LOW-WEIGHT BIRTH RATIO-No. of low-weight births divided by
total resident live births x 1,000.

MARRIAGE RATE-No. of persons married divided by total
resident population x 1,000.

MATERNAL DEATH RATE-No. of maternal deaths divided by total
resident live births x 10,000.

NEONATAL DEATH RATE-No. of neonatal deaths divided by total
resident live births x 1,000.

NO PRENATAL CARE RATIO-No. of live births to mothers with no
prenatal care divided by total resident live births x 1,000.

PERINATAL DEATH RATE-No. of perinatal deaths divided by

total resident live births and resident fetal deaths x
1,000.

RATE OF NATURAL INCREASE-(Total resident live births minus
total resident deaths) divided by total resident population
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x 1,000.

TOTAL FERTILITY RATE-Sum of (age-specific birth rates) x .

(number of years in age group) for each age group from ages
10-14 through 45-49 years.

RELIABILITY OF RATES

Care should be taken in drawing specific inferences from
comparisons of rates for different areas or different
periods of time. Rates based on a small number of events or
for a small area tend to exhibit considerable variation from
time period to time period or place to place. Excessive
variation in rates not only negates their utility as
estimators of the probability of an event occurring but also
their usefulness for comparative purposes. Also, one should
recognize the limitations of wusing unadjusted rates in
attempting to attribute rate differences to particular
factors. For example, one should not attempt to state that
there was a significant difference 1in rates for two
geographic areas for atherosclerosis without first adjusting
the rates to negate the effects of differing age
distributions in the two areas. Many times there are simply
not sufficient data available to adequately adjust rates for
all possible confounding factors. For this reason the
reader should exercise diligence and —caution while
attempting to draw substantive conclusions when comparing
vital statistics rates. :
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QUALIFICATIONS AND LIMITATIONS OF DATA AND CALCULATIONS

UNDERREGISTRATION OF EVENTS

The underregistration of vital events in Michigan 1is
considered to be a minimal problem particularly for births
and deaths. Tests of registration completeness conducted in
conjunction with the 1950 Census indicate that the
registration of births was 98.5 percent complete, and that
death registration was even more complete. The number of
certificates received too late for inclusion in annual
statistical files is insignificant when examining statewide
patterns.

GEOGRAPHIC ALLOCATION

The allocation of events on a residence or occurrence
basis is for the most part accurate and complete. However,
allocations to minor civil divisions are subject to Question
in some instances. In those cases where the respondent
completes the residence item with a mailing address, geo-
graphic allocation 1is sometimes undeterminable and the
record receives an unknown minor civil division code.

FETAL DEATHS

Fetal deaths in Michigan include only those conceptions
that have passed through 20 weeks gestation or that weigh
400 grams or more. Prior to the introduction of a new
reporting form for fetal deaths on September 30, 1978,
Michigan law required only the reporting of deaths of
fetuses which had passed through 20 weeks gestation.
Inadequacies in determining the gestational age of the fetus
may have resulted in some underreporting of fetal deaths.
The change in definition has had little impact on the number
of fetal deaths reported.

COMPARABILITY IN CAUSE OF DEATH STATISTICS

The reader should bear in mind two major limitations in
interpreting changes in cause-of-death statistics. Changes
in nomenclature and the classification scheme (International
Classification of Diseases) and changes in diagnostic
practices may seriously affect the comparability of such
statistics over time. The classification scheme (ICD) is
modified approximately once every ten years to reflect
changing medical opinion and practice. The reader is most
accurate when comparing cause-of-death certificates which
are coded via one revision of the International Classifi-
cation of Diseases and utilizing the coding practices and
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procedures in effect at that time.

In order to compare cause-of-death statistics from one
revision to the next it 1s necessary to apply a
'comparability ratio'. Such ratios are developed by
comparing the number of deaths assigned to a certain
condition or group of conditions under one revision to the
number assigned under another revision of the ICD.

In 1979 the 9th Revision of the International Classifi-
cation of Diseases, WHO, was introduced for coding causes of
death and was employed in categorizing the data for 1981.

LIFE EXPECTANCY

The procedure wused to obtain the Michigan life table
values is called the iterative method. This is a method
which has been developed by Professor Felix Moore of the
Department of Biostatistics, School of Public Health,
University of Michigan.

For the age group 0-1 the method utilizes the algorithm
developed by Greville with no iteration. For all subsequent
age groups the method of Greville (Keyfitz) is used with
three iterations to improve the estimate of ndx and ngx. An
iteration procedure is also used for nLx for age groups
75-80 and 80-85 where the accuracy of mortality information
is a factor and for obtaining the separation factor for the
age group 1-4,

The 1life expectancy data by region shown in Figure 4.7
was prepared using mortality data for the period 1979-1981
and census population data for 1980. Data were grouped by
ten year age groups (except for the age groups under 1 year
and 1-4 years) to compute the life expectancy at birth for
the regions.

AGE-ADJUSTMENT PROCEDURE AND POPULATION ESTIMATION

Population data for 1970 and 1980 were obtained from
the April 1, 1970 and April 1, 1980 census counts. Data for
1980 included estimates derived from a provisional census
release of the distribution by age, race, and sex, as well
as some final counts by age and sex. The population totals
used for 1971-1979 are intercensal estimates prepared by the
Census Bureau utilizing the 1980 census results. The
breakdowns of these totals by age, race, and sex were
prepared by the Office of Vital and Health Statistics. For
1970 and 1980 the proportion of the total population in each
age, race, and sex group was computed. Estimates of the
proportion of the total population in each age, race, and
sex group for the years 1971-1979 were then derived by
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interpolating between the proportions for 1970 and 1980.
These subgroup proporttions were then applied to the state
totals to obtain population estimates by age, race, and sex
for years 1971-1979,

Population estimates by age and sex for 1981 were
provided by the Michigan Department of Management and
Budget, Office of the Budget. Race estimates were prepared
by the Department of Public Health, Office of Vital and
Health Statistics, by projecting the mean annual change in
the race proportions of each age-sex group of the population
observed between the 1970 and 1980 censuses.

The age-adjusted rates for Michigan presented in this
report for years 1970-1981 were calculated using Michigan
resident mortality data and the series of population data
described above. Death records with the race not stated
were first randomly allocated to the white and other than
white groups based on the proportion of Michigan resident
deaths in each of the racial categories for that year.
Records with sex not stated were randomly assigned to male
and female (50 percent each). Records with age not stated
were allocated to the age group 85 and over.

In the age-adjustment procedure ten age groups were
employed including under 1 year, 1-14 years, ten year age
groups from 15-24 years to age 75-84, and 85 years and over.
Age-specific rates for the total population and for each
subgroup were applied to the same standard population
distributed by age. The resulting "expected deaths" were
then summed over the ten age groups and divided by the total
of the standard population to obtain the age-adjusted rate.
The standard population selected was the 1940 United States
enumerated population. Comparisons can be made between
subgroup rates, between rates in different years, and
between rates for Michigan and similarly computed rates for
the United States.

UNITED STATES DEATH RATES

Death rates for the United States were taken from
publications by the National Center for Health Statistics,
u.s. Dept. of Health and Human Services. Rates for the
United States shown in the series of tables of age-adjusted
death rates for Michigan and the United States are based on
the series of population estimates prepared before the
results of the 1980 census enumeration were available.
Because the rates are based on population estimates which
are consistent with one another, trend comparisons for the
nation can be made for the period 1970-1980. The U.S. rates
for 1971-1980 will be revised as a result of the large
difference between the 1980 census enumeration and the
previously estimated population for 1980. The 1980 census
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enumeration was about 5.5 million higher than the estimated
population for April 1, 1980.

The unadjusted death rates for the U.S. for all causes
and by cause for 1980 and 1981 quoted in the text and shown
in Tables 2.1 and 2.7 were calculated using population
estimates based on the 1980 census enumeration.
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NATALITY: AN OVERVIEW, 1981

TOTAL RESIDENT BIRTHS 141,662
TOTAL RESIDENT LIVE BIRTHS 140,579
RESIDENT LIVE BIRTHS PER DAY 385.1
TOTAL RESIDENT FETAL DEATHS 1,083
'RESIDENT FETAL DEATHS PER DAY 3.0
CRUDE BIRTH RATE 15.2
FERTILITY RATE 63.3
FETAL DEATH RATIO 7.7
FIRST ORDER BIRTHS (PERCENT OF TOTAL LIVE BIRTHS) 42.0
MEDIAN BIRTH WEIGHT IN GRAMS (LIVE BIRTHS) 3,400
MEDIAN BIRTH WEIGHT IN GRAMS (FETAL DEATHS) 1,332
LOW WEIGHT LIVE BIRTHS 9,752
LOW WEIGHT BIRTH RATIO 69.4
MEDIAN AGE OF MOTHER (LIVE BIRTHS) 25
MEDIAN AGE OF MOTHER (FETAL DEATHS) 25
LIVE BIRTHS WITH CONGENITAL ANOMALIES 1,135
CONGENITAL ANOMALIES PER 10,000 LIVE BIRTHS 80.7
LIVE BIRTHS WITH NO PRENATAL CARE 930
NO PRENATAL CARE RATIO 6.6
HOME BIRTHS 646
LIVE BORN SETS OF TWINS 1,375
LIVE BORN SETS OF TRIPLETS 21
LIVE BORN MULTIPLE BIRTHS OF FOUR OR MORE -
MALE LIVE BIRTHS PER 100 FEMALE LIVE BIRTHS 104.8
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Between 1900 and 1981 the number of total births has
varied considerably. The general trend has been increasing
numbers of total births from 190C through 1957 and declining
numbers since that time. According to the annual
enumeration of births by local officials in 1900 there were
45,024 total births in Michigan. This figure dropped
slightly to 44,722 in 1901 (the 1lowest total 1in the
century). The number of total births reported increased
significantly with the initiation 1in 1906 of mandatory
filing of individual certificates for each Michigan birth,
Total births increased during the next two decades, dropped
temporarily in 1919, and then leveled off at just over
100,000 between 1924 and 1930. During the first years of
the Great Depression, total births declined from 102,596 in
1930 to 83,258 in 1933, Then from 1933 to 1957, excluding
the war years of 1944 and 1945, total births increased to a
century high peak of 211,642 in 1957. Total births in the
next two decades dropped to a post-World War 1II low of
132,642 in 1976. 1In each of the following four years, the
number of total births increased, reaching 146,338 in 1980.
In 1981 the number declined to 141,662 (Table 1.1).

LIVE BIRTHS

The smallest number of live births officially recorded
in this century was 43,221 in 1901, The actual number of
live births was undoubtedly higher, as a significant
percentage of births were not recorded prior to 1906.
Figure 1.1 portrays the number of live births for Michigan
from 1900 through 1981. Live births, which constitute a
large percentage of total births, naturally followed the
same pattern of increases and decreases, rising appreciably
from 43,699 in 1900 to 208,488 in 1957, the peak year for
this century. Between 1957 and 1976, live births decreased
by 37 percent to 131,378, the lowest total in 31 years. 1In
1977, however, live births increased by 5.4 percent, the
largest such increase since 1951, 1In each of the following
three years the number of live births also increased. In
1980 there were 145,162 1live births, the highest annual
total since 1972. In 1981 the number of live births
declined by 3.2 percent to 140,579.

The national pattern 1is similar to that observed in
Michigan. Live births increased from an estimated 2,718,000
in 1909 to an estimated 4,300,000 in 1957. Since 1957,
there has been a general decline in live births. The low
point occurred in 1973 when live births in the United States
totaled 3,136,965. The number of live births for the nation
has increased in each of the last six years. For 1981 the
provisional figure was 3,646,000, an increase of 1.3 percent
from the provisional number for 1980.

Another view of the historic pattern in live births may
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Table 1.1
Total Births, Michigan Residents,
Selected Years, 1900-1981

YEAR TOTAL BIRTHS
1900 45,024
1901 44,722
1910 66,668
1920 96,015
1930 102,596
1933 83,258
1940 101,708
1950 163,150
1957 211,642
1960 198,064
1970 173,727
1971 164,167
1972 148,624
1973 143,232
1974 138,852
1975 135,287
1976 132,642"
1977 139,700
1978 140,020"
1979 145,668
1980 146,338
1981 141,662
'Revised.
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be obtained through examination of changes 1in the crude
birth rate. By considering population size the historic
pattern of live births 1is stabilized (Figure 1.2). The
crude birth rate 1in Michigan ranges from a low of 14.4 in
1976 to a high of 27.4 in 1956. The crude birth rate
increased from 22.1 in 1906, the first year for filing birth
certificates, to 26.2 1in 1916. During the period 1917 to
1933 Michigan's crude birth rate declined steadily, reaching
16.2. The birth rate rose over the next 23 years to a peak
in 1956 (27.4). Between 1956 and 1976 Michigan's crude
birth rate declined by 47 percent, falling to 14.4. By 1980
the crude birth rate had increased to 15.7. In 1981 the
crude birth rate declined by 3.2 percent to 15.2.

National statistics follow the same general pattern of
rising and falling as observed in Michigan. The highest
rate observed nationally over the period 1909 through 1981
was 30.1 in 1910, while the lowest was 14.8, occurring in
both 1975 and 1976. United States live birth rates were
above those observed in Michigan without exception from 1909
to 1941. Between 1942 and 1947, national rates were above
those for the state twice. National birth rates were below
Michigan rates from 1948 through 1974, For the past seven
years the rate for the nation has been above that observed
in Michigan. 1In 1981 the provisional rate for the United
States was 15.9 (Table 1.2).

FERTILITY

The crude birth rates examined above are useful
statistics for gauging overall trends in 1live births for
specific geographic areas. Where attempts are made to
interpret such trends, however, crude birth rates can be
misleading. These rates do not incorporate specifically the
size of the population capable of bearing children. This
population subset, generally considered to be women between
the ages of 15 through 44, does not always maintain a stable
relationship with the total population. A measure for
analyzing changing birth patterns that is more exact is the
fertility rate. Since the fertility rate relates the number
of live births to the female population of childbearing age,
valid comparisons for various periods of time and various
locations are possible.

A comparison of fertility rates for Michigan with those
for the United States is presented in Table 1.3. The crude
birth rate changes observed understate the recent decline in
fecundity for both regions. Since 1960 the crude birth rate
in Michigan has dropped 39.0 percent, while the fertility
rate in 1981 was 48.6 percent below the 1960 rate. For the
United States over this same period the crude birth rate
declined 32.9 percent and the fertility rate fell by 42.7
percent. The proportion of the population 1in the
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Table 1.2
Live Births and Crude Birth Rates, Michigan and
United States Residents, Selected Years, 1900-1981

UNITED STATES MICHIGAN
YEAR

LIVE BIRTHS RATE LIVE BIRTHS RATE

N.A. N.A. 1900 43,699 18.1
2,777,000 30.1 1910 64,109 22.8
2,950,000 27.7 1920 92,245 25.1
2,618,000 21.3 1930 98,882 20.4
2,559,000 19.4 1940 99,106 18.9
3,632,000 24 .1 1950 160,055 25.1
4,257,850 23.7 1960 195,056 24.9
4,268,326 23.3 1961 192,825 24.4
4,167,362 22.4 1962 182,790 23.0
4,098,020 21.7 1963 178,871 22.3
4,027,490 21.0 1964 175,103 21.6
3,760,358 19.4 1965 166,464 20.3
3,606,274 18.4 1966 165,794 19.9
3,520,959 17.8 1967 162,756 18.9
3,501,564 17.5 1968 159,058 18.3
3,600,206 17.8 1968 165,760 19.0
3,731,386 18.4 1970 171,667 19.3
3,555,970 17.2 1971 162,244 18.1
3,258,411 15.6 1972 146,854 16.3
3,136,965 14.9 1973 141,550 15.6
3,159,958 14.9 1974 137,414 15.1
3,144,198 14.8 1975 133,931 14.7
3,167,788 .14.8 1976 131,378 14.4
3,326,632 15.4 1977 138,416 15.1
3,333,279 15.3 1978 138,802 15.1
3,494,398 15.9 1978 144,452 15.6
3,598,000Pr, 15.8Pr." 1980 145,162 15.7
3,646,000Pr. 15.9Pr. 1981 140,579 15.2

‘The rate for 1980 for the United States was revised
using a population estimate based on the 1980 census
enumeration.
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Table 1.3
Fertility Rates, Michigan and United States
Residents, Selected Years, 1900-1981

UNITED STATES YEAR MICHIGAN

- 1900 78.5
126.8 1910 93.0
117.9 1920 111.6
89.2 1930 87.6
79.9 1940 78.9
106.2 1950 110.5
118.0 1960 123.1
117.2 1961 119.0
112.2 1962 110.8
108.5 1963 106.6
105.0 1964 102.6
96.6 1965 85.9
91.3 1966 94.0
87.6 1967 90.8
85.7 1968 87.3
86.5 1969 89.6
87.9 1870 91.7
81.8 1971 84.5
73.4 1972 75.1
69.2 1973 71.2
68.4 1974 68.0
66.7 1975 65.5
65.8 1976 63.5
67.8 1977 65.9
66.6 1978 65.0
68.5 1979 66.6
67.7Pr," 1980 66.3
67.6Pr. 1981 63.3

'The rate for 1980 for the United States
was revised using a population estimate
based on the 1980 census enumeration.
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childbearing ages has increased over this 20 year period.

Figure 1.3 displays the changes in the total fertility
rate between 1920 and 1981 for Michigan and the United
States (see also Table 4.4). The total fertility rate is a
hypothetical measure of the number of live births that would
occur to each 1,000 women during their reproductive life, if
these women experienced the age-specific birth rates
observed in a given year. Michigan's total fertility rate
has generally paralleled that of the nation. The Michigan
rate dropped from 3,195.5 in 1920 to 2,006.5 1in 1933 and
then increased between 1933 and 1957, reaching 4,100.0 in
the latter year. Between 1957 and 1976 the total fertility
rate in Michigan declined to a low of 1,709.5 in 1876. The
rates for the following four years were slightly higher. In
1981 a new record low total fertility rate (1,690.0) was
observed for Michigan. The rate was 1,856.4 in 1979 for the
United States.

Since 1973 both Michigan and national total fertility
rates have been below 2,000. A total fertility rate of over
2,000 is necessary for replacement of the parents since not
all women survive the reproductive years nor do all children
survive to adulthood. If the total fertility rate falls
below 2,000 for a 1long period, a natural decrease in
population will eventually result. It should be noted that
although the total fertility rate has been below 2,000 since
1973 the rate of natural increase for Michigan remains
positive. Over the period 1973 through 1981 there were
573,490 persons added to the population of Michigan through
the excess of births over deaths.

RACIAL COMPOSITION

In the period 1970 through 1981, the racial composition
of live births in Michigan changed. Live births of white
persons declined from 83.8 percent of all 1live births in
1970 to 81.2 percent in 1973, By 1981 this percent had
increased to 82.5. Live births of black persons increased
from 15.7 percent of the total in 1970 to 18.2 percent in
1973, Between 1973 and 1981 this percent declined to 16.2.
Live births of all other races increased from 0.4 percent in
1970 to 1.3 percent in 1981, It should be noted that
Indians from India were classified as white before 1978 and
among other races since 1978, In absolute terms, the
numbers of births of black and white infants declined
between 1970 and 1976, with an especially sharp decline
observed in births of white infants between 1970 and 1972,
Between 1976 and 1980 the numbers of live births of white
and black infants increased by 10.4 percent and 8.0 percent
respectively. In 1981 the number of live births of white
infants declined by 2.6 percent and the number of 1live
births of black infants declined by 5.9 percent. The number
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of live births of American Indians and Filipinos increased

between 1970 and 1981, as did those in the category of other
races (Table 1.4).

Table 1.5 provides a comparison between crude birth
rates and fertility rates for whites and other races in
Michigan for the period since 1970. 1In 1970 the crude birth
rate for other than white persons was 44.6 percent above
that for whites. By 1872, this percentage had increased to
57.9 percent. In 1974, the percent dropped sharply to 42.3,
and by 1981 it had fallen to 16.2. Paralleling the trends
in numbers of live births, the crude birth rates for both
groups declined between 1970 and 1976. Between 1976 and
1980 the crude birth rate for white persons increased by
10.2 percent, while that for other than white persons
remained essentially unchanged. In 1981 the «crude birth
rates for white and other than white persons declined by 2.0
percent and 7.5 percent,respectively. The crude birth rate
for white persons in 1981 was 19.6 percent below that
observed in 1970 while the rate for the other than white
group was 35.3 percent below the rate for 1970.

The fertility rates contained in Table 1.5 reveal that
there are important differences in population structure for
white persons compared to those of all other races. By
comparing live births to the respective numbers of women
aged 15-44 for these two groups, the relative differences in
rates decrease. The fertility rate for other than white
persons was 33.1 percent above the rate for white persons in
1970 and 8.8 percent higher in 1981. Since 1970 the
fertility rate for other than white persons has declined
42.0 percent compared with a 29.1 percent drop for white
persons.

AGE OF MOTHER
In 1981 47.3 percent of all live births were to women

less than 25 years of age. Only 0.5 percent occurred to
women 40 or more years of age. The median age of mothers

was 25 years. Mothers of other than white infants were
younger (median 23 years) than mothers of white children
(median 25 years). Approximately 57 percent of the other

than white infants were born to women aged 24 or less
compared to 45.2 percent of the white infants. This
differential 1is the result of the relatively large
percentage of other than white live births to women at ages
15-19 (Table 1.6).

The total number of 1live births declined by 13.4
percent between 1971 and 1981 (Table 1.7). The largest
relative declines occurred in the age groups over 34 and
under 20, The age group 20-24 also experienced a decline
(23.5 percent) greater than that for women of all ages. The
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Table 1.5
Crude Birth Rates and Fertility Rates by Race,'
Michigan Residents, 1970-1981

CRUDE BIRTH RATE FERTILITY RATE
WHITE ALL OTHER YEAR WHITE ALL OTHER
RACE RACES RACE RACES
18.4 26.6 1970 88.0 117.1
17.0 25.7 1971 80.3 111.4
15.2 24.0 1972 70.7 102.7
14.5 22.8 1973 67.0 96.8
14,2 20.2 1974 64.8 84.7
13.9 19.6 1975 62.7 81.6
13.7 18.5 1976 61.2 76.5
14.5 18.7 1977 63.9 76.6
14.5 18.4 1978 63.2 74.5
15.1 18.7 1979 64.8 75.4
15.1 18.6 1980 64.6 74.5
14.8 17.2 1981 62.4 67.9
Percent Change,

-19.6 -35.3 1970-1981 -29.1 -42.0

'Births of unknown race are excluded.
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- -

‘ number of live births to women 25-29 was 6.6 percent higher
in 1981 than in 1971, while there was a 21.5 percent
increase in live births to women 30-34 years of age over the
decade.

Table 1.7 also provides the age distribution of the
childbearing population in 1971 and 1981. Between these
years the number of women aged 15-44 years increased by 15.6
percent. The largest relative 1increase in population
occurred in the age group 30-34, the age group with the
greatest increase in live births between 1971 and 1981. The
only groups to experience population declines were the 15-19
and 40-44 year age groups.

AGE-SPECIFIC LIVE BIRTH RATES

As displayed in Table 1.8, a substantial reduction in
the age-specific birth rates for Michigan females across all
age groups has occurred since 1971. The greatest relative
decreases in birth rates between 1971 and 1981 were for
women over 34 years of age. Birth rates for women under age
25 also declined more than did the birth rate for women of
all ages. The decline in the birth rate for women 30-34
years old was 16.1 percent, the smallest decrease observed

. for any age interval.

Figure 1.4 displays age-specific live birth rates for
the period 1970-1981. Birth rates in all age groups dropped
between 1970 and 1976. For women under 20 years the birth
rate continued to decline throughout the years 1976-1981.
Between 1976 and 1980 birth rates for women in the age
groups 30-34 and 35-39 increased by 24.5 percent and 9.3
percent respectively while the birth rates for women between
20 and 29 years of age and those over 39 years remained
stable. In 1981 the birth rate declined in all age groups,
with the largest decline occurring in the 20-24 year age
group (6.8 percent).

In 1970, women aged 20-24 had the highest birth rate of
any age group, 14.3 percent higher than that of women aged
25-29. In 1976, 1979, 1980, and 1981 the birth rate of
women in the 25-29 year age group was above that of women
aged 20-24. In 1981 the birth rate for the 25-29 year age
group was 6.4 percent higher (Table 4.4).

Table 1.8 displays age-specific live birth rates for

white women and women of all other races for the years 1971

and 1981. Generally, rates for other than white women were

above those for white women. However, the live birth rate

for white women between 25 and 29 years exceeded that for

‘ other than white women by 3.7 percent and 35.4 percent
respectively in 1971 and 1981. 1In 1981 the rate for white

women between 30 and 34 years also exceeded that for their
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other than white counterparts (18.1 percent). Live birth
rates declined over these ten years across all ages for both
racial categories. The largest relative decreases in these
rates were experienced by women of both racial groups who
were 35 years or older and by other than white women under
20 years of age. The smallest declines were for white women
aged 25-34.

BIRTH ORDER

The percent of live births which are first order births
is displayed in Figure 1.5 for Michigan and the United
States for the period since 1960. Between 1960 and 1970,
the percent of first order births increased from 22.9 to
37.4 in Michigan and by 1980 the percent had increased to
42.4, However, the number of first births declined by 15.9
percent between 1970 and 1976 (Table 1.9). Between 1976 and
1980 the number of first births increased 13.9 percent. In
1981 the decline in the number of first births (3.9 percent)
exceeded the decline in total 1live births (3.2 percent).
The trend in first births has been similar for the United
States.

The distribution of Michigan resident 1live births by
live birth order 1is displayed in Tables 1.10 and 1.11 for
the years 1971 and 1981, There has been a considerable
shift 1in recent years toward smaller families. First and
second order live births comprised 65.5 percent of all live
births in 1971 and 74.4 percent in 1981. On the other hand,
18.2 percent of all 1live births 1in 1971 were fourth or
higher order live births. In 1981 the figure was 9.2
percent. The greatest relative decline occurred in fifth or
higher order live births. These constituted 9.7 percent of
all live births in 1971 compared to 3.4 percent in 1981,

Within each age group first and second order births
comprised a greater percent of all births in 1981 than in
1971, with the more pronounced shifts occurring in the age
groups of older women. For women 30-39 years of age first
and second order births comprised 23.0 percent of all births
in 1971 and 49.6 percent in 1981, 1In 1981 33.0 percent of
all 1live births to women 25-29 years of age were first
births, compared to 19.9 percent in 1971.

The median age of mothers having their first child
increased from 21 to 22 between 1971 and 1981. For mothers
having their second child, the median age increased from 23
to 25, The median ages for mothers having their third or
fourth child each increased by one year between 1971 and
1981.

First births to women 25 years of age or older
comprised 17.9 percent of all first births in 1971 and 34.5
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FIGuRE 1.5 FIRST BIRTHS AS A PERCENTAGE OF ALL LIVE BIRTHS,
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Table 1.9
First Births, Michigan and United States Residents,

Selected Years, 1960-1981
UNITED STATES MICHIGAN
FIRST PERCENT OF YEAR FIRST PERCENT OF
BIRTHS ALL BIRTHS BIRTHS ALL BIRTHS
1,090, 152 25.6 1960 44,711 22.9
1,157,386 30.8 1965 48,660 29.2
1,430,680 38.3 1970 64,222 37.4
1,375,668 38.7 1971 60,413 37.2
1,289,257 39.6 1972 57,477 39.1
1,243,358 39.6 1973 57,411 40.6
1,314,194 41,6 1974 56,233 40.9
1,319,126 42.0 1975 55,348 41.3
1,324,811 41.8 1976 54,003 41.1
1,387,143 41.7 1977 | 56,622 40.9
1,401,491 42.0 1978 57,767 41.6
1,479,260 42.3 1979 60,424 41.8
-—- - 1980 61,516 42.4
- -—- 1981 59,105 42.0
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percent in 1981, Similarly, second order births to women 25
years or older increased from 38.0 percent of all second
order births in 1971 to 56.7 percent in 1981. This change
in mother's age at birth is reflective of the emergence of
the 25-29 year age group as the group with the highest age-
specific birth rate (Table 1.8).

INTERPREGNANCY TIME PERIOD

In 1971 50 percent of all live births to women with
prior terminations were reported as being spaced at least 2
years and 6 months apart. By 1975 the median time span had
increased to 2 years and 9 months. In 1976 and 1977 the
median value was unchanged. By 1981 the median had declined
to 2 years and 6 months. This trend is reflective of the
changes in age-specific 1live birth rates of women between
the ages of 30 and 39 (see Figure 1.4).

The distribution of birth spacings was very similar in
1971 and 1981. 1In each year, about one third of the births
to women with prior deliveries occurred one to two years
after the most recent pregnancy termination. Another
guarter of the births had spacings of two to three years.
In both 1971 and 1981 fewer than 4 percent of the births
occurred less than a year after the termination of the most
recent prior pregnancy (Table 1.12).

In 1981 women having 1live births whose most recent
prior termination was a fetal death had a median time span
of 1 year and 9 months between their previous termination
and a- live birth (Table 1.13). This compares to a median of
2 years 8 months for prior live births. Although 1 to 2
years was the modal time span for both groups, the percent
of women with prior fetal deaths in this interval (47.4) was
much larger than that for women with prior 1live births
(29.3). The greatest relative difference was associated
with time spans of less than one year. A spacing of less
than one year was observed for 11.9 percent of all women
reporting their most recent prior pregnancy as a fetal
death. This compares to 1.6 percent of all women reporting
their most recent prior pregnancy as a live birth.

PRENATAL CARE

The most common month of pregnancy in which women first
obtain prenatal care is the second month. In 1981 nearly 40
percent of all women having live births initiated care
during the second month. The median number of prenatal
visits was twelve, and 59.6 percent of all live births were
to women receiving 10-14 prenatal visits. Table 1.14
indicates the relationship between the month of pregnancy
prenatal care began and the number of prenatal visits. For
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¢ Table 1.12

Live Births to Women Reporting Prior Pregnancy Terminations'
by Time Span Between Last and Current Termination,
Michigan Residents, 1971 and 1981

1971 1981
TIME SPAN IN
YEARS NUMBER PERCENT NUMBER PERCENT

Total . . . . 102,158 100.0 84,514 100.0
Less Than One 3,810 3.7 3,052 3.6
1< 2 . . .. 33,347 32.6 27,694 32.8
2 <3 . ... 24,854 24.3 21,012 24.9
3<5 ., ... 23,655 23.2 18,665 22.1
5 or More . . 16,492 16.1 14,091 16.7
Median . . . 2 years 2 years

Time Span . . 6 months 000 6 months 000

'Terminations with time spans of zero years (i.e., second
or later births in plural deliveries) and terminations
with unknown time spans are excluded.
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births in which the mother began receiving care in the first
month, the median number of wvisits was 13. The median
number of visits is lower as prenatal care begins later.

The proportion of 1live births to women who initially
obtained prenatal care in the first trimester of pregnancy
was 77.7 percent in 1981, This percent has increased
steadily since 1970 when the figure was 69.0 (Figure 1.6).

There were also small but steady increases in the
percent of births to women receiving care prior to the sixth
month of pregnancy over the period 1970-1975. 1In 1970, 86.0
percent of all live births were to women who received care
prior to the sixth month of pregnancy. By 1975, this had
risen to 91.6 percent. Since 1975 the figure has remained
at that level. 1In 1981 the figure was 91.4 percent.

The proportion of births to women receiving early
prenatal care varied considerably by race of infant and age
of mother (Table 1.15). In 1981, B81.2 percent of white
infants compared to 61.4 percent of other than white infants
were born to mothers who began their prenatal care in the
first trimester. Women 25-29 and 30-34 years of age sought
care most promptly, with 84.4 percent and 84.7 percent,
respectively, obtaining prenatal care 1in the first three
months. The proportion of births to women receiving early
prenatal care declined as maternal age increased or
decreased, falling to 70.9 percent for women 40 years or
over. Less than 6 in 10 (56.9 percent) mothers 15-19 years
of age received care early, while only 35.3 percent of
mothers wunder age 15 received care during the first
trimester. Similar patterns by age of mother in this

proportion are evident for white and other than white
infants.

The time prenatal care began varied with live birth
order (Table 1.16). The proportion of births to women who
began care during the first trimester was highest for second
order live births (80.8) and lowest for fifth or higher
order births (62.8). Conversely, the proportion of births
to women who began care during the third trimester, or
received no care, was lowest (2.2 percent) for second order
live births. This figure increased with the number of
previous live births. Among fifth order 1live births 7.2
percent were to women who had received no care by the
beginning of the 7th month of the pregnancy.

The proportion of births to mothers having ten or more
prenatal visits was 71.3 percent in 1981, compared to 70.2
percent in 1980. This statistic varied considerably by
race. While mothers of 75.2 percent of white infants had at
least ten prenatal visits, the percent was only 52.7 for
other than white infants (Table 1.17). For other than white
infants this percent declined between 1980 and 1981 (54.1 to
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FIGURE 1.6 PERCENT oF Woven Havine Live BIRTHS WHo RecEIVED CARE
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52.7), while for white infants it increased (73.8 to 75.2).
The median number of prenatal visits was 12 for mothers of
white children and 10 for mothers of other than white
children (excluding those having an unknown number of
visits). The mean number of prenatal visits was 11.3 for
mothers of white infants, 9.7 percent higher than the mean
of 10.3 visits for mothers of infants of other races.

In 1981, 930 resident live births or 6.6 of every 1,000
live births occurred with the mother having had no prenatal
care. This figure 1includes only those where it was
specified that the mother received no prenatal care. The
comparative statistic was 6.5 in 1980 and 12.3 in 1971,
Those who received no prenatal care were for the most part
younger mothers (median age of 22). Also, the lack of
prenatal care is disproportionately high among mothers of
other than white infants. The ratio of live births in which
the mother received no prenatal care to the total number of
live births was four times as large for other than white
infants as for white infants in 1981 (Table 1.18).

BIRTH WEIGHT

The mean weight for all live births was 3,356 grams or
approximately 7 pounds 6 ounces. The median weight was
3,400 grams or about 7 pounds 8 ounces (Table 1.19).

A subgroup of major importance when analyzing birth
weight trends is the category of infants weighing 2,500
grams or less (approximately 5 pounds 8 ounces cor less) at
birth. Such infants have historically experienced higher
mortality in their first year of life than heavier infants.
In 1981, approximately 69 of every 1,000 live births weighed
2,500 grams or less (Table 1.20).

The proportion of low birth weight infants varies with
the race of the child, the age of the mother, and the amount
of prenatal care the mother has received. Note that these
three factors are 1interrelated. Very young mothers and
mothers who are not white have fewer prenatal visits; women
whose race is not white have higher birth rates in the
younger age groups, etc. Tables 1.20 and 1.21 present data
on these three variables with respect to birth weight.

The age group with the highest low birth weight ratio
(103.3) was the group of mothers under 15 years of age.
This ratio was lower for each succeeding age group through
age group 25-29 (59.9) then increased for the older age
groups to 91.9 for mothers 40 years or older (Table 1.20).

When low birth weight ratios are examined by the number

of the mother's prenatal visits even more striking
variations are evident. The low birth weight ratio for the
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highest risk group was seven times that of the group with
the lowest ratio. The low birth weight ratio was highest
when the mother had no prenatal care (281.7). The ratio
declined as the number of prenatal visits increased through
10-14 visits, where the ratio was 39.9. The 1low birth
weight ratio was 76.2 for mothers with 20 or more prenatal
visits. It is likely that a very high number of prenatal
visits 1is associated with problems in the pregnancy (Table
1.21). For low birth weight infants the median number of
the mother's prenatal visits was 9, compared to 12 for all
infants. The mean number of visits for mothers of low birth
weight infants was 9.1, 18.0 percent less than the mean of
11.1 for mothers of all infants. As low birth weight
infants are more likely to have been born prematurely, the
shorter prenatal period results in a reduction of the
potential length of time for prenatal care.

Other than white infants have a substantially lower
mean and median birth weight than white infants (Table
1.19). The low birth weight ratio for other than white
infants was 127.6 compared with 57.1 for white infants
(Table 1.21). Other than white infants and white infants
show similar patterns of rising and falling ratios varying
with changes in the age of the mother and frequency of
prenatal wvisits. The low birth weight ratio for other than
white infants varied from a high of 360.4 where the mother
had no care to a 1low of 77.6 where the mother had 10-14
visits. The ratio for white infants varied from a high of
211.2 where the mother had no visits to a low of 33.6 where
the mother had 15-19 prenatal visits (Table 1.21)., Overall,
the low birth weight ratio for other than white infants was
2.2 times the ratio for white infants. This is associated
with a differential in the proportion of mothers having had
fewer than 10 prenatal visits. While 22.2 percent of
mothers having white infants had 1less than 10 prenatal
visits, the corresponding figure for mothers having other
than white infants was 33.1 percent (Table 1.17).

Examination of Table 1.20 reveals that the ratios for
other than white infants wvary 1less than those for white
infants. For white 1infants the ratio associated with
mothers wunder 15 years of age (103.1) is over twice that of
mothers in the 25-29 year age group (50.5). For other than
white infants the differential between the age groups with
"the highest and lowest ratios is less than 40 percent. The
ratios for white and other than white infants are similar
for mothers under age 15.

Figure 1.7 displays the 1low birth weight ratio for
Michigan and the United States over the last twenty-two
years. In 1960 this ratio was 72.0 for Michigan. Between
1960 and 1966 the ratio increased, reaching a high for the
22 year period in 1966 (79.8). Since that time the ratio
has generally declined. The ratio for 1981 was 69.4,
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LOW BIRTH WEIGHT RATIQ

FIGURE 1.7 Low BIRTH WEIGHT RaT10, MIcHIGAN AND UNITED STATES
ResIDENTS, 1960-1981"
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11980 and 1981 data for the U.S. are not available.
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slightly higher than the rates of 68.9 for 1980. The
pattern for the United States has been similar. The ratio
increased from 76.9 in 1960 to 83.3 in 1966, and has since
declined. 1In 1979 the low birth weight ratio for the nation
was 69.2. The ratio for the United States was above that
for Michigan each year from 1960 through 1970. Since then
the ratio for the nation has been the same or lower than
that of Michigan.

SEX OF INFANT

In 1981 51.2 percent of the infants born to Michigan
residents were male. The proportion of males to females
varies by race. The number of males per 1,000 females was
1,053 for white infants, 1,016 for blacks, 1,112 for
American Indians, and 1,102 for infants of all other races
(Table 1.22). For each race the low birth weight ratio for
females is higher than for males. The ratio of 75.2 for
females of all races is 17.9 percent above the corresponding
ratio of 63.8 for males.

MOTHER'S EDUCATION

Educational attainment of women having live births in
1981 varied with their age (Table 1.23). Of all Michigan
resident live births in 1981, 20.4 percent were to women who
had not completed high school. The majority (63.1 percent)
of mothers aged less than 20 had not completed high school.
The percent of mothers with fewer than 4 years of high
school dropped to 21.0 for those aged 20-24 and to 8.9 for
mothers aged 25-34. This percent increased to 12.6 for
mothers aged 35-39 and to 21.1 for mothers 40 years or
older. Conversely, age of mother varied with the level of
education. The median age of the mother was 20 years for
those with 9 to 11 years of education and 29 years for women
with 4 or more years of college.

Birth order varies with the mother's education as well
as her age. Table 1.24 indicates that although the median
age of mothers increases with educational level, the first
birth ratio (number of first 1live births per 100 live
births) also varies directly with educational attainment.
The first birth ratio for mothers with 4 or more years of
college was 45.6 compared to 36.2 for mothers with 8 or
fewer years of education. Within each age group there are
increases in the first birth ratio as educational level
rises beyond the category of 9-11 years of education. For
live births to women 20-24 years of age who had completed 4
or more years of college, 83.6 percent were to women with no
previous live births, while only 25.8 percent of the live
births to women of the same age who had not completed high
school were first births. Mothers with 9 to 11 years of
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education had the lowest or second lowest first birth ratio
within each age interval taken separately but the second
highest total first birth ratio (43.4). This high overall
ratio reflects the fact that a relatively large proportion
of births to mothers with 9 to 11 years of education
occurred before the age of 20.

CONGENITAL ANOMALIES

One or more congenital anomalies were reported for
1,135 of the 140,579 resident live births in 1981 (Table

1.25). This translates to a rate of 80.7 per 10,000 live
births.

In 1979 the 9th Revision of the International
Classification of Diseases was introduced for the coding of
reported congenital anomalies. Care should be exercised 1in
making comparisons between the reported incidences of
specific types of anomalies for years during which different
revisions of the ICD were used to classify anomalies. In
addition the frequency of reporting of specific anomalies is
affected by the reporting schedule. Many conditions may not

be apparent at the time the birth certificate is completed
and filed.

The most frequently reported categories were ICD 754,
certain congenital musculoskeletal deformities (including
clubfoot), and ICD 755, other congenital anomalies of limbs
(excluding those classified to 754), with 144 and 268
anomalies, respectively. When these categories are combined
with the category 756, other congenital musculoskeletal
anomalies, the total number of musculoskeletal system
anomalies reported increases to 474, or 36.0 percent of all
anomalies reported. There were 154 anomalies coded to ICD
752, congenital anomalies of genital organs.

Congenital anomaly rates by age of mother and race of
child are presented in Table 1.26. The rates for all races
combined display a parabolic relationship with age of
mother. The highest rates were experienced by mothers 40
years or over and those under 20 years of age. The lowest
risk category was the age group 30-34 years. Congenital
anomaly rates for white infants show a similar pattern of
variation by age of mother. Rates for infants of other
races were more stable, and the lowest risk category was the
35-39 year age group. For mothers under 35 years the rates
for other than white infants were somewhat higher than for
white infants. The overall rate for white infants was 74.2
compared to 111.4 for infants of other races.

Figure 1.8 displays the rate of reported congenital

anomalies for Michigan resident live births over the period
1960-1981, The rate has exhibited a cyclical pattern over
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RATE PER 10,000 LIVE BIRTHS

F1cure 1.8 INCIDENCE OF CONGENITAL ANOMALIES REPORTED
Per 10,000 Live BIRTHs MicHIGAN RESIDENTS
1960-1981
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this time period. The rate rose from 88.4 per ten thousand
live births in 1960 to 120.6 in 1963. By 1970 the rate had
returned to the level of 1960 (88.3). The rate then rose to
100.8 in 1973, Since 1973 the rate has declined by 19.9
percent. The rate of 80.7 for 1981 is slightly higher than
the rate of 79.6 in 1980.

COMPLICATIONS

The numbers of deliveries with specific types of
complications reported are shown in Table 1.27. These data
represent entries in three boxes on the live birth
certificate: complications of pregnancy, concurrent
illnesses or conditions affecting this pregnancy, and
complications of labor and/or delivery. It is important to
note that these items are under-reported on the birth
certificate. Some conditions or procedures, such as
obstetrical operations, may be routinely performed by some
physicians, and hence not be considered "complications". 1In
addition to valid complications there are also inappropriate
terms entered, such as "prematurity", "spontaneous
delivery", or "home delivery". These inappropriate terms
were omitted 1in the tabulations of complications shown in
Tables 1.27 and 1.28. The total number of deliveries with
entries in one or more of the three "complication" boxes was
39,524. Of these, 37,096 (93.9 percent) had one or more
valid complications. This is a rate of 26.4 per 100 1live
births.

It should be noted that in some cases the code used to
describe the complication is dependent on the box in which
the entry 1is found, while in other cases the same code is
given regardless of the box used. An example of the latter
situation 1is chronic hypertension, which is shown in Table
1.27 under the heading "Concurrent illnesses or conditions
affecting this pregnancy"” regardless of the box in which it
was entered on the birth certificate. Thus, there were
7,501 deliveries (533.6 per 10,000 live births) with one or
more entries which were coded to the various categories
under the heading "Concurrent 1illnesses or conditions
affecting this pregnancy", while the number of births with
one or more entries 1in the box bearing this title on the
birth certificate was only 5,515 (392.3 per 10,000 live
births). This latter figure is comparable to the rate of
308.2 reported for 1978, as prior to 1979 specific types of
complications were not coded and tabulated. Rates presented
for "Concurrent illnesses or conditions affecting this
pregnancy", "Complications of pregnancy", and "Complications
of labor and/or delivery" were derived from the numbers of
records with entries in these boxes.

Among the most commonly reported maternal conditions
not directly related to the pregnancy were chronic
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hypertensive disease, diabetes mellitus, and previous
Cesarean sections, which were reported 1,177, 771, and 2,412
times, respectively, in 1981. Toxemia of pregnancy was
reported for 2,220 deliveries (157.9 per 10,000). The most
common form was pre-eclampsia of pregnancy, - which was
reported 107.2 times per 10,000 deliveries. Various forms
of difficult labor were reported in approximately 7 percent
of all deliveries. There were 1,677 deliveries complicated
by conditions of the placenta and fetal membranes, and 3,069
by conditions of the umbilical cord. Premature rupture of
membranes was reported for 3,320 deliveries. There were
15,290 deliveries reported as Cesarean sections. It should
be noted that the type of delivery is not a question on the
birth certificate, so that the rate of 1,087.6 Cesarean

sections per 10,000 deliveries undoubtedly understates the
true rate.

The distribution by age of mother and race of infant
for deliveries with complications reported is shown in Table
1.28. The rates were similar for mothers wunder age 30.
Older mothers were more likely to experience complications.
The rate increased from 26.0 percent for mothers 25-29 years
to 35.4 percent for mothers 40 years or over. The median
age of mothers for births with complications reported was 25
years, the same as for all live births. Similar patterns of
variation by age of mother were observed for white and other
than white infants. The rate for other than white infants
was higher than for white infants in all age groups except
under 15 years. Overall the rate for other than white
infants was about 20 percent higher (30.5 compared to 25.5).

PLACE OF OCCURRENCE

Of some confusion to persons not familiar with wvital
records data is the difference between occurrence and
residence figqures. Information on events to residents of
Michigan that occur throughout the country and, in some
instances, outside its boundaries is collected in order to
obtain the full scope of activity for the state population.
In 1981 1,698 Michigan resident live births occurred outside
the state. Information on these events is forwarded to the
state of Michigan for statistical purposes only. While only
1.2 percent of the total for the state 1is involved,
statistics for the counties on Michigan's southern and
northwestern borders would be strongly affected were this
information not available.

Table 1.29 shows the four major geographic areas where
Michigan resident 1live births occur outside the state.
These four border areas comprise 92.0 percent of all
resident 1live births that occurred out of state. Live
births to Michigan residents occurred in 37 of the 50 states
in 1981 and in the District of Columbia.
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The number of nonresident live births that occurred in
Michigan 1in 1981 was 534. Information about those events
was shared with the appropriate states by the State of
Michigan wunder specific confidentiality guidelines so they
might have a complete statistical file on their residents.
The border areas comprised 73.8 percent of these events, as
shown in Table 1.29. There were live births in Michigan to
residents of 29 states and at least 5 foreign countries.

PLACE OF BIRTH

In 1981 99.42 percent of the 139,415 infants born in
Michigan were delivered 1in hospitals. There were 646
infants born at home, and 165 other non-hospital deliveries
(Table 1.30). While the percentage of infants not born in
hospitals is still very small, the number of home deliveries
and other out-of-hospital births has increased in recent
years. Between 1973 and 1981 the number of infants born at
home increased by 129 percent. The proportion of all live-
born infants who were delivered at home increased from 0.20

percent in 1973 to 0.46 percent in 1981 (130 percent
increase).

ATTENDANT AT BIRTH

Data in Table 1.31 reveal that 99.4 percent of the live
births which occurred in Michigan were attended by a
physician, either an M.D. or D.O. There were 286 live
births attended by the mother's husband, while nurses
delivered 132 infants and midwives and nurse-midwives
delivered 180 babies. During 1981 there were 87 infants
born to unattended women.

Of the 646 infants born in the mother's home 17.8

percent were attended by a physician, while an additional
40.1 percent were attended by the husband.
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FETAL DEATHS

There were 1,325 fetal deaths reported 1in 1900. The
number of reported fetal deaths increased from 1900 through
1916 and by 1916 there were 3,689 reported fetal deaths
(Figure 1.9). The numbers of such deaths were relatively
stable from 1916 through 1930, with the peak year for the
period being 1927. This year marked the highest frequency
of occurrence in this century with 3,834 fetal deaths. Over
the period 1930 through 1939, fetal deaths declined to
2,572. Fetal deaths then increased through 1943, decreased
in 1944 and 1945, and increased again to 3,422 in 1947,
Fetal deaths numbered between 3,000 and 3,250 in the period
1948 to 1958. 1In the 1960's and 70's the number of reported
fetal deaths declined sharply. By 1976, the number fell to
1,264, the lowest number reported in this century. After a
slight increase in 1977 (1,284) new lows were recorded in
each of the following four years. The number of Michigan
resident fetal deaths was 1,083 in 1981.

Part of the decline in fetal deaths from 1877 to 1978
was due to the introduction of a new reporting form on
October 1, 1978. The principal responsibility for reporting
a fetal death was shifted from the funeral director to the
hospital or other institution where the delivery occurred.
Michigan resident fetal deaths numbered 963 in the first
nine months of 1977 and 960 in the same period during 1878.
There was a significant decline between 1977 and 1978 in the
number of fetal deaths reported for the transitional month
of October (116 in 1977 and 69 in 1978). 1In the last two
months of 1977 there were 205 fetal deaths reported compared
to 189 in the last two months of 1978. This problem of
underreporting was addressed, and the fetal death files for
1979, 1980, and 1981 are believed to be complete.

The fetal death ratio for Michigan has declined through
most of the twentieth century (Figure 1.10 and Table 4.2).
The ratio rose from 30.3 in 1900 to 43.5 in 1905. Through
the teens and early twenties, this ratio fluctuated between
38 and 42, never reaching the peak ratio observed in 1905.
In 1922, Michigan's fetal death ratio was 42.0. The year
1922 marks a turning point, as fetal death ratios have
generally declined since this year. The low ratio of 1900
was first succeeded by a new low ratio in 1936 (29.7). Over
the next 45 years, new lows have been established
repeatedly, as the fetal death ratio continues to decline.
The ratio in 1981 was 7.7, the lowest observed in this
century.

National fetal death data are presented in Figure 1.10
and Table 1.32. Michigan's fetal death ratios have
generally been below national ratios. 1In fact, the United
States ratio has been below that for Michigan in only nine
of the 57 years for which national data are available. The
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NUMBER OF FETAL DEATHS

FIGurRe 1,9 FeTAL DEaTHs, MicHiGan ResIDEnTs, 1900-1981
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RATIO PER 1,000 LIVE BIRTHS

FicurRe 1.10 FeTaL Deatd Ratios, MicHiean Resipents, 19001981,
AND UNITED STATES REsIDENTS, 1922-1978'
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------ United States
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'U.S. ratios prior to 1933 are for registration areas only. U.S. ratios are based
- on three different definitions of fetal death:

1) prior to 1942 - all reported fetal deaths regardless of period of gestation
2) 1942-1968 - fetal deaths with gestational age 20 weeks or more or not stated
3) 1969-current - fetal deaths of stated or presumed period of gestation of 20

or more weeks
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Table 1.32

Fetal Deaths and Fetal Death Ratios,

89

Michigan and United States Residents, 1900-1981
UNITED STATES MICHIGAN
FETAL YEAR FETAL
FETAL DEATH FETAL DEATH
DEATHS RATIOS DEATHS RATIOS
-—- -—- 1900 1,325 30.3
-—- --- 1910 2,559 39.9
70,010 39.4 1920 3,770 40.9
86,466 39.2 1930 3,714 37.6
73,802 31.3 1940 2,602 26.3
68,261 19.2 1950 3,095 19.3
68,480 16. 1 1960 3,008 15.4
52,961 14,2 1970 2,060 12.0
47,818 13.4 1971 1,923 11.9
41,380 12.7 1972 1,770 12.1
38,309 12.2 1973 1,682 11.9
36,281 11.5 1974 1,438* 10.5%
33,796 10.7 1975 1,356? 10,12
33,111 10.5 1976 1,264* 9.6*
33,053 9.9 1977 1,284°2 9.3
32,301 9.7 1978 1,218% 8.8
-—- -—- 1979 1,216 B.4
- -—= 1980 1,176 8.1
-—- --- 1981 1,083 7.7
'Data for 1922,
*Revised.




last time the United States ratio was below the Michigan
ratio was in 1950. In 1978, the Michigan ratio was 9.3
percent below the national ratio of 9.7. It should be noted
that fetal deaths in Michigan are comprised of stillbirths
that have passed through 20 weeks gestation. This
definition is different from that of some states. (Since
October 1 of 1978 stillbirths of fetuses of at least 20
completed weeks of gestation or weighing 400 grams or more
are required to be reported as fetal deaths in Michigan.
The impact of this change in definition on the number of
fetal deaths reported has been minimal.

CAUSES OF FETAL DEATH

A classification of fetal deaths by underlying cause of
death 1is contained in Table 1.33. This classification is
based on the 9th Revision of the International
Classification of Diseases which was introduced in 1979.
Since major changes were made between the 8th and 9th
revisions of the ICD 1in the section used for classifying
causes of fetal death, comparisons between cause-specific
ratios for 1979 and later years and those for years prior to
1979 require detailed study. Also, since a relatively large
number of deaths are allocated to unspecified causes,
caution should be exercised in attempting to draw specific
inferences regarding causes of death.

In 1981, 275 of the total 1,083 deaths were assigned to
the category of "Other and ill-defined conditions
originating in the perinatal period" and of these 275 fetal
deaths 226 were in the "unspecified" category. Half (49.1
percent) of the fetal deaths for which a cause was stated
were attributed to complications of placenta, cord, and
membranes (ICD 762). This is a group of maternal conditions
which includes placenta previa, premature separation of the
placenta, placental hemorrhage, and compression of the
umbilical cord. Second in frequency was the category
maternal complications of pregnancy (ICD 761), which was
listed as the cause of 136 fetal deaths. This includes such
complications as premature rupture of membranes, multiple
pregnancy, and incompetent cervix. There were an additional
62 deaths caused by maternal conditions which may be
unrelated to the pregnancy, of which 34 were attributed to
maternal hypertensive disorders. Of the 75 fetal deaths
caused by congenital anomalies, 15 were attributed to
anencephalus or similar anomalies.

AGE OF MOTHER AND RACE OF FETUS

It appears that the younger, the older, and other than
white mothers have a greater risk of delivering a stillborn
fetus. The rates of fetal loss for mothers under 15 years
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of age, 40 years of age or greater, and for the other than
white fetus are higher than those for other groups (Table
l‘34).

The overall fetal death rate per 1,000 total births
(live births plus fetal deaths) was 7.6 in 1981. An
association of maternal age with fetal death rates 1is
apparent from Table 1.34. The 25-29 year age group
displayed the lowest rate. Progressively older and younger
age groups displayed increasingly higher rates. The rate
for women 15-19 (9.6) was 47.7 percent higher than the rate
for women 25-29 years of age (6.5). The highest rate was
experienced by women under 15 years of age, for whom the
rate (29.1) was over four times the rate for women in the
lowest risk age group. The rate for women 40 years of age
or over was over three times that for women 25-29 years of
age. The median age of women whose pregnancy resulted in &

fetal death was 25 years, the same as for women having live
births.

In 1981 the fetal death rate for white fetuses was 6.9
while the fetal death rate for other races was 58.0 percent
higher at 10.9. Rates for other than white fetuses were
higher than for white fetuses 1in all age intervals with
sufficient events to calculate rates. The differentials
ranged from 11.8 percent for women aged 15 through 19 to
82.8 percent for women aged 25-29.

INTERPREGNANCY TIME PERIOD FOR FETAL DEATHS

For those women whose pregnancy terminated with a fetal
death in 1981, a total of 443 reported the date of the
termination of a previous pregnancy. Table 1.35 presents a
comparison of fetal death rates by interpregnancy time span
for births in 1981 to women who reported the date of a prlor
termination. The minimum risk was associated with spacings
of between 3 and 5 years (3.6 fetal deaths per 1,000 total
births). The risk increased progressively as the length of
spacings decreased or increased. The fetal death rate for
births with spacings of five or more years was 69.4 percent
above the rate of the minimum risk category. The greatest
risk of fetal death was associated with spacings of less
than one year. For births in this category the fetal death
rate (18.3) was five times the rate for the minimum risk
category. When comparing interpregnancy time spans for live
births and fetal deaths one should be aware that the shorter
gestational period associated with fetal deaths results in a
correspondingly shorter interpregnancy time span.

The median interpregnancy time period for fetal deaths

was 2 years and 3 months, compared to 2 years and 6 months
for women having live births in 1981.
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Table 1.35

Fetal Deaths, Live Births, Total Births, and
Fetal Death Rates by Interpregnancy Time Span,
Michigan Residents Reporting Prior

Pregnancy Terminations', 1981
Rate per
Time Span Fetal Live Total 1,000 Total
in Years Deaths Births Births Births
Less Than One 57 3,052 3,109 18.3
1 <2 134 27,694 27,828 4.8
2 <3 97 21,012 21,109 4.6
3 <5 68 18,665 18;733 3.6
5 or More 87 14,091 14,178 6.1
Total 443 84,514 84,957 5.2

‘Terminations with time spans of zero years (i.e.,
second or later births in plural deliveries) and
terminations with unknown time spans are excluded.

94




Table 1.36 indicates that, as with live births (Table
1.13), the outcome of the immediate prior termination has a
strong influence on the interval between pregnancies. For
144 women whose prior termination was a fetal death, the
median interpregnancy time span was 1 year and 7 months.
For 299 women whose prior termination was a live birth, the
median interpregnancy time span was 2 years and 9 months.

As for live births, the median interpregnancy time span
for fetal deaths has declined since 1977, In 1977 the
median was 2 years and 11 months for fetal deaths. By 1981
the median had declined 22.9 percent, to 2 years and 3
months. For live births the decline was 9.1 percent, from 2
years and 9 months in 1977 to 2 years and 6 months in 1981,

PRENATAL CARE - FETAL DEATHS

Of the 1,083 fetal deaths reported for 1981, 67 or 6.2
percent of the reports indicated that the mother had no
prenatal visits. The comparable percent for live births was
0.7. The percent of mothers with fewer than ten prenatal
visits was 58.4 for fetal deaths and 24.1 for 1live births
(Table 1.17 and Table 1.37).

The number of prenatal visits varied by race (Table
1.37). Mothers of white fetuses had a mean of 7.8 visits
whereas those of other than white fetuses reported a mean of
6.5 wvisits. Note, however, that the number of prenatal
visits was not stated on 10.2 percent of the reports for

white fetuses and 21.1 percent of the reports for other than
white fetuses.

The fetal death rate varied with the number of prenatal
visits (Table 1.38). The rate was 67.2 for mothers with no
care, 39.7 for mothers with 1-4 visits, and 13.2 for those
with 5-9 visits. The fetal death rate was lowest for
mothers with 10-14 visits (2.9), and increased to 3.8 and
5.6 for mothers with 15-19 and 20 or more visits,
respectively.

Fetal death rates for white and other than white
fetuses exhibited similar patterns of association with the
number of prenatal visits (Table 1.38). The overall fetal
death rate for other than white fetuses was 58.0 percent
higher than for white fetuses. However, the differential by
race was not uniform between prenatal care categories. The
fetal death rates for white fetuses were higher than those
for other than white fetuses for births to women who
received no care or from 1-4 prenatal visits. For fetuses
born to women who received between 5 and 19 prenatal visits,
rates for other than white fetuses ranged from 5 percent to
25 percent above those for white fetuses.
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Caution should be exercised in interpreting the above
fetal death rates and proportions. Incomplete reporting of
the number of visits occurred on 13.0 percent of the fetal
death reports compared with 4.6 percent of the live birth
records. It should also be kept in mind that fetal deaths
are much more likely to occur preterm and this affects the
possible number of prenatal visits (Table 1.39). In 1981
29.3 percent of the reported fetal deaths occurred before 28
weeks of gestational age, and 55.3 percent occurred before
36 weeks. Incomplete reporting of gestational age occurred
on an additional 10.2 percent of the fetal death reports.

The month o©f pregnancy that prenatal care began was
most frequently the second month (Table 1.40). Two thirds
(64.5 percent) of all fetal deaths were to women who
reported receiving care prior to the fourth month of
pregnancy, and 78.0 percent were to women receiving care
prior to the sixth month., From 1970 through 1973 there were
increases in the percentage of fetal deaths in which the
mother received care prior to the fourth and sixth month.
These percentages declined between 1973 and 1976, and
increased between 1976 and 1981 (Figure 1.11).

FETAL WEIGHT

Among live births, the percent of infants weighing
2,500 grams or less at birth was 6.9. The comparable
percent among fetal deaths was 68.1. The distribution of
fetal weight by plurality for fetal deaths is presented in
Table 1.41. Note that twin and triplet deliveries are not
sets, but are total occurrences and that any given set may
have included 1live births. The percent of single delivery
fetal deaths under 2,501 grams was 66.6. The comparable
percent for twin deliveries was 86.3.

The fetal weight distribution is strongly associated
with gestational age (Table 1.42). The median fetal weight
for all fetal deaths was 1,332 grams compared to a median
birthweight of 3,400 grams for live births. For deaths of
fetuses of 32-35 weeks age, the median was 1,587 grams,
while for the normal gestational age range of 36-39 weeks
the median weight was only 2,664 grams.
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FIGURE 1.11 PERCENT oF WoMeN HaviNG FETAL DEATHS WHo RecEIVED
CARE PrRIOR TO THE 4TH MONTH AND THE 6TH MONTH OF PREGNANCY,
MicHieaN ResiDents, 1970-1981 .
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MORTALITY
"SECTION 11
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MORTALITY: AN OVERVIEW 1981

RESIDENT DEATHS 75,818
CRUDE DEATH RATE 8.2
INFANT DEATHS 1,851
INFANT DEATH RATE 13.2
NEONATAL DEATHS 1,281
NEONATAL DEATH RATE 9.1
PERINATAL DEATHS 2,194
PERINATAL DEATH RATE 15.5
MATERNAL DEATHS 7
MATERNAL DEATH RATE ’ 0.5
DEATHS FROM HEART DISEASE PER DAY 83
DEATHS FROM CANCER PER DAY 44
DEATHS FROM STROKE PER DAY 17
DEATHS FROM ACCIDENTS PER DAY 9
MEDIAN AGE AT DEATH 72 years
MEDIAN AGE AT DEATH FOR MALES 69 years
MEDIAN AGE AT DEATH FOR FEMALES 76 years
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MORTALITY: AN OVERVIEW 1981

In 1981 there were 75,818 deaths recorded for Michigan
residents, 827 more than in the previous year. The crude
death rate per 1,000 population increased from 8.1 in 1980
to 8.2 in 1981. The age-adjusted death rate decreased by
0.8 percent. Age-adjusted death rates control for
differences or variations in the age composition of the
population, and are thus better indicators than crude death
rates for showing changes in the risk of dying over a period
of time or differences between sex-race groups. See the
Technical Notes for method of calculation.

Between 1900 and 1981 the number of deaths occurring
to Michigan residents increased from 32,453 to 75,818, The
31,472 deaths recorded in 1902 was the lowest number of
resident deaths in this century, while the greatest number
was recorded in 1972 when total resident deaths numbered
79,210, Although the total number of deaths increased
between 1900 and 1981, the increase is due to an increasing
population. The crude death rate decreased from 13.4 (per
1,000 population) in 1900 to 8.2 in 1981. The 1979 death
rate of 7.9 was the lowest crude death rate ever recorded
for Michigan. The highest death rate (15.6) was observed in
1918 (Figure 2.1).

A comparison of deaths and crude death rates for
Michigan and the United States for the period 1970-1981 is
presented in Table 2.1, As Michigan's population is
somewhat "younger" than that of the nation, the Michigan
rate has consistently been below the United States rate.
Both Michigan and national rates were relatively stable
between 1970 and 1973, declined in 1974 and 1975, and have
remained quite stable since 1975. Between 1970 and 1981 the
number of Michigan resident deaths declined by 0.7 percent,
and the crude death rate declined by 4.7 percent. The
decline in the age-adjusted death rate was a more dramatic
19 percent (Table 2.6). Over the period 1970-1980 the age-
adjusted death rate for the nation declined by a similar
amount, 17 percent. Between 1970 and 1978 the age-adjusted
death rates of Michigan were slightly higher than those of
the United States, with the exception of 1974 when
Michigan's rate was 0.8 percent below the national rate. 1In
1979 and 1980 Michigan's age-adjusted rates were 0.6 percent

and 1.0 percent, respectively, below the United States rates
(See Technical Notes).

The numbers of deaths by marital status and age for
men and women are displayed in Table 2.2. The majority of
men were married at the time of death while the majority of
women were widows. Men were twice as likely as women to be
married at the time of death (60.1 percent compared to 29.6
percent). Conversely, women were over three times as likely
to be widows at the time of death as men were to be widowers
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RATE PER 1,000 POPULATION

FIGURE 2.1 Crupe Deami RATES, MIcHIGAN AND UNITED STATES
ResIpents, 1900-1931'
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lUnited States rates for 1980 and 1981 are provisional.
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Table 2

.1

Number of Deaths and Crude Death Rates,

Michigan and United States Residents, 1970-1981
UNITED STATES MICHIGAN
YEAR

NUMBER RATE NUMBER RATE
1,921,031 9.5 1970 76,321 8.6
1,927,542 9.3 1971 77,395 8.6
1,963,944 9.4 1972 79,210 8.8
1,973,003 9.4 1973 78,522 8.7
1,934,388 9.2 1974 76,143 8.4
1,892,879 8.9 1975 74,522 8.2
1,909,440 8.9 1976 75,801 8.3
1,899,597 8.8 1977 74,144 8.1
1,927,788 8.8 1978 74,773 B.1
1,913,841 8.7 1979 73,480 7.9
1,986,000Pr. 8.7Pr." 1980 74,991 8.1
1,987,000Pr. 8.7Pr. 1981 75,818 8.2

‘The rate for 1980 for the United States was revised using

a population estimate
enumeration.

based
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(54,0 percent compared to 17.2 percent). Among males, 14.5
percent had never been married, while the corresponding
figure for females was 10.0 percent. Men were also more
likely to be divorced (7.9 percent compared to 6.2 percent).

Table 2.3 presents data on the number of deaths by
race for the period 1970-1981. The number of deaths of
white persons declined by 2.5 percent over the decade while
deaths of black persons increased by 14.0 percent. Reported
deaths of American 1Indians and persons of other races
remained fairly constant. It should be noted that data on
race are derived from the death certificates filed by
funeral directors. Data from sources where race is self-
enumerated, when matched with death data, indicate larger
numbers of American Indians and persons of other races than
reported as members of those groups on the death
certificate." In 1981 deaths of white persons numbered
65,559 and accounted for B6.5 percent of all deaths, while
deaths of black persons constituted 13.1 percent of the
state total.

Michigan resident deaths in 1981 are tabulated by age,
race, and sex in Table 2.4. Of the 75,818 Michigan resident
deaths that occurred in 1981, 41,107 (54.2 percent) occurred
to males and 34,700 occurred to females (11 records had sex
not stated). The median age at death for males was 69
years, compared to a significantly higher figure of 76 years
for females. The median age at death was 73 years for
whites, compared to 63 years for persons of other races.

In 1981, 25,533 or 33.7 percent of all deaths occurred
to persons under the age of 65. The proportion dying under
age 65 was greater for males than females and greater for
other than white persons than for white persons. For deaths
of white persons 36.3 percent of males and 24.1 percent of
females died before age 65. For deaths of other than white

persons 57.5 percent of males and 47.5 percent of females
died before age 65.

Unadjusted, age-specific, and age-adjusted death rates
by race and sex are presented in Table 2.5. The unadjusted
rate for males of 910.2 was 25 percent above that for
females while the age-adjusted rate for males was 74 percent
higher. The population subgroup with the lowest unadjusted
death rate was other than white females (586.8) and the
highest unadjusted rate was experienced by white males
(920.7). Age-adjusting the data results in a quite
different relationship, however, with the age-adjusted rate
being lowest for white females and highest for other than

'National Center for Health = Statistics, Comparability of
Marital Status, Race, Nationality and Country of Origin in
the Death Certificate and Matching Census Record: United
States, May - August, 1960 (Washington, D.C., 1969).
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Table 2.3
Number of Deaths by Race',
Michigan Residents, 1970-1981

AMERICAN
YEAR ALL RACES WHITE BLACK INDIAN OTHER?
1970 76,321 67,270 8,731 127 54
1971 77,395 67,847 9,259 128 45
1972 79,210 69,598 9,409 126 40
1973 78,522 68,502 9,641 121 54
1974 76,143 66,600 9,233 128 58
1975 74,522 65,191 9,024 118 60
1976 75,801 66,334 9,146 125 70
1977 74,144 64,816 9,038 140 53
1978 74,773 65,149 9,254 152 72
1979 73,480 63,955 9,188 © 129 75
1980 74,991 64,897 9,704 137 93
1981 75,818 65,559 9,950 127 78

'Deaths with race not stated included in total column
only. Persons of Spanish or of Mexican-American
descent are included with white. ‘

*Includes Chinese, Japanese, Filipino, Hawaiian, other
Asian or Pacific Islander. Indians from India were
counted as "White" from 1970-1977 and with "Other"
since 1978.
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white males.

The age-specific death rates for all males and all
females displayed in Fiqgure 2.2 indicate a similar pattern.
The rates for both sexes declined from birth to a 1low for
ages 1-14 years. The rate for 15-24 year olds was much
higher than for 1-14 year olds in both sexes (3.1 and 1.5
times as high, respectively, for males and females). The
rates for both sexes rose persistently through the terminal
age group (85 years and over). The rates for males were
consistently above those for females with the greatest
relative differential occurring in the age group 15-24

years, where the rate for males was 2.9 times that for
females.

A comparison by race of 1981 age-specific death rates
for males is graphically presented in Fiqure 2.3. Rates for
males of both races increased dramatically from the age
group 1-14 years to the age group 15-24 years. Between ages
15-24 and 25-34 the rate for white males increased by 14
percent, while the corresponding increase for other than
white males was 155 percent. Rates for other than white
males were above those for white males at all ages prior to
75 years. The largest relative differential was for persons
from 25 through 34 years of age, where the rate for other
than white males was 2.9 times that of white males. Beyond
age 74 the rates for white males were higher. The overall
death rate of 851.1 per 100,000 for other than white males
was B8 percent below the rate for white males (920.7). This
is a reflection of the younger age distribution of the other
than white male population. The age-adjusted death rate for

other than white males was 32 percent higher than that for
white males.

Rates for other than white females were higher than
those for white females at all ages prior to 75 years
(Figure 2.4). For infants under the age of one year and for
women from 25 through 64 years, the rate for other than
white females ranged between 1.6 and 3.0 times the rate for
white females. The death rate for all ages was 756.8 for
white females and 586.8 for other than white females,
reflecting the greater concentration of the white female
population in the older age intervals with relatively high
death rates. After adjusting for differences in the age
distributions of the populations, the rate for other than

white females was 36 percent greater than that for their
white counterparts.

Age-adjusted death rates for other than white persons
were considerably higher than comparable rates for white
persons throughout the period 1970-1981 (Table 2.6). Age-
adjusted rates for other than white males ranged between 28
percent (in 1978) and 39 percent (in 1973) higher than
comparable rates for white males in Michigan. For females
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FIGurRe 2.2 Ace-SpeciFic DEATH RATES® BY SEX,
MicHIGAN RESIDENTS, 1981
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INote that death rates are shown on a logarithmic scale: vertical
distances represent relative differences in rate rather than absolute
differences.
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DEATHS PER 10000 POPULATION

Ficure 2.3 Ace-SpeciFic DEaTH RaTEs * BY RAceE, MICHIGAN RESIDENT
MaLEs, 1981
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'Note that death rates are shown on a Togarithmic scale: vertical distances
represent relative differences in rate rather than absolute differences.
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DEATHS PER 100,000 POPULATION

Fiure 2.4 Ace-SpeciFIC NEATH RaTEs' BY RACE,
MicHIGAN ReSIDENT FEmALES, 1981
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INote that death rates are shown on a logarithmic scale: vertical distanc
represent relative differences in rate rather than absolute differences.
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this differential is even greater with the rate for other
than white women exceeding that for white women by 31 to 48
percent.

Declines have occurred since 1970 both in Michigan and
the United States in age- adjusted death rates in each race-
sex subgroup. Michigan's age-adjusted rate for the
population as a whole declined by 19 percent between 1970
and 1981 while the estimated decline between 1970 and 1980
for the United States was 17 percent (See Technical Notes).
Relative declines in both Michigan and the United States
were slightly greater for the other than white population.
Although age-adjusted rates for white males and females in
Michigan are comparable to rates for these groups observed
natlonally, the rates for other than white males and females
in Mlchlgan have generally been somewhat below those for the
nation in the past several years.
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LEADING CAUSES OF DEATH

Deaths assigned to the 10 leading causes accounted for
85.5 percent of all deaths in 1981, Causes of death since
1979 are classified according to the Ninth Revision
International Classification of Diseases (ICD-9) published
by the World Health Organization. The cause-of-death
ranking procedure used in Michigan is identical to that used
by the National Center for Health Statistics (NCHS). It is
based on a "List of 72 Selected Causes of Death," which NCHS
constructed by combining titles in the "List of 282 Selected
Causes of Death." This latter list, which is also used in
this publication, was constructed by aggregating the
detailed titles of ICD-9.

The numbers of deaths and the death rates for the 10
leading causes for 1981 are shown in Table 2.7, and the
percentage of total deaths resulting from each of these
causes is illustrated in Figure 2.5. The ranking of the 10
leading causes for 1981 was similar to that for 1980. The
only change was in the causes ranked 8th and 9th. In 1980
chronic liver disease and cirrhosis was ranked 8th and
atherosclersis was ranked 9th. 1In 1981 the order of these
two causes was reversed. Crude death rates in Michigan were
higher in 1981 than in 1980 for six of the ten leading
causes. The rates were 1lower 1in 1981 for deaths due to
cerebrovascular disease, accidents and adverse effects,
pneumonia and influenza, and chronic 1liver disease and
cirrhosis.

The order of the 10 1leading causes for the United
States in 1981 was similar to that for Michigan. The only
difference was in the order of the causes ranked 8th and
Sth. Certain differences between the United States figures
and those of Michigan should be noted. The overall Michigan
death rate was significantly lower than the national rate.
Michigan's rates for diabetes mellitus, chronic 1liver
disease and cirrhosis, atherosclerosis, and suicide,

however, were higher than comparable national rates (Table
2.7).

During the years 1968-1978 the Eighth Revision
International Classification of Diseases, Adapted for Use in
the United States (ICDA-8) was used to classify causes of
death. The introduction of the Ninth Revision in 1979
resulted in a change in the ranking of the 10 leading causes
between 1978 and 1979, The ranking of the four leading
causes of death, heart disease, cancer, stroke, and
accidents, has not changed. However, the fifth leading
cause of death since 1979, chronic obstructive pulmonary
diseases and allied conditions, is a new category,
comparable to the Eighth Revision categories of bronchitis,
emphysema, asthma, and chronic obstructive lung disease
without mention of asthma, bronchitis, or emphysema. This
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Cause of Death

FIGURE 2.5 - Leading Causes of Death, Michigan
Residents, 1981 '
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latter category was used increasingly by physicians during
the 1970's in preference to more specific categories.
During the years in which the Eighth Revision was used,
bronchitis, emphysema, and asthma were grouped together for
purposes of ranking, and chronic obstructive 1lung disease
without mention of asthma, bronchitis, or emphysema was not
used in ranking. The causes ranked 6th to 10th since 1979
are the same as the causes rznked 5th to 9th in 1978,
although the order is slightly different in 1981, The 10th
leading cause of death in 1978, homicide, is no longer
ranked among the top 10. The number of homicides in 1981
was 938.

Table 4.8 shows the numbers of deaths and death rates
for several major causes for each year during this century.
There has been no change in the ranking of the four leading
causes since 1950. From 1950 through 1978 the ranks of 5th
and 6th were held by diabetes mellitus and pneumonia and
influenza, with pneumonia and influenza ranking 5th in 19 of
the 29 years. For the past seven years pneumonia and
influenza has ranked above diabetes. Atherosclerosis,
previously termed arteriosclerosis, has consistently been
among the ten leading causes of death, ranking 7th in 1950
and 8th in 1981. The 9th leading cause of death 1in 1981,
chronic liver disease and cirrhosis (formerly titled
cirrhosis of the liver) was not among the ten leading causes
of death in 1950. This cause ranked 10th in 1954 and has
been among the ten most frequent causes consistently since
1960. It was the 7th leading cause each year from 1969
through 1978. Suicide, the 10th 1leading cause in 1981,
first ranked in the top ten in 1964 when it was the 10th
leading cause. In 1981, seven of the ten leading causes of
death were chronic conditions, one was an acute disease
category, and two were external non-disease groupings.

While the most frequent causes of death among all
Michigan residents have changed little in recent years, this
does not imply similarity in the leading causes of death
among residents at different ages, of different sexes or
different races. Table 2.8 presents the five most frequent
causes of death by age, sex and race. Careful examination
of this table will disclose that major differences 1in the
leading causes of death are associated with these three
characteristics. No single cause of death is among the most
frequent causes in all categories. Heart disease, malignant
neoplasms and accidents have the most widespread
significance, being present respectively in 29, 26, and 24
of the 32 age-sex-race groupings. The variation in leading
causes of death by age 1is most evident among deaths to
infants under one year. This category has little similarity
to any other age group. External causes of death, including
accidents, suicide and homicide, are predominant killers
among persons 1 through 34 years of age. Among persons 35
years and over, chronic conditions are responsible for the
majority of deaths.
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Table 2.8

Leading Causes of Death and Cause-Specific Rates

by Age, Sex, and Race,
Michigan Residents, 1981

TOTAL POPULATION'

SPECIFIC
AGE RANK AND CAUSE OF DEATH NUMBER RATE
1. Diseases of the Heart 30,172 325.5
2. Malignant Neoplasms 16,142 174.1
3. Cerebrovascular Diseases 6,121 66.0
All Ages 4. Accidents 3,390 36.6
5. Chronic Obstructive Pulmonary
Diseases and Allied Conditions 2,203 23.8
All Causes 75,818 817.9
1. Certain Conditions Originating in the
Perinatal Period 1,021 725.7
2. Congenital Anomalies 322 228.9
Under 1 Year 3. Accidents 41 29.1
4, Diseases of the Heart 32 22.7
5-6. Meningitis - Pneumonia and Influenza 16 11.4
All Causes 1,851 1,315.6
1. Accidents 132 23.8
2. Congenital Anomalies 38 6.8
‘—4 Years 3. Malignant Neoplasms 24 4.3
4, Homicide 20 3.6
5. Diseases of the Heart 13 2.3
All Causes 309 55.7
1. Accidents 213 14.6
2. Malignant Neoplasms 76 5.2
5-14 Years 3. Homicide 26 1.8
4, Diseases of the Heart 15 1.0
5. Congenital Anomalies 14 1.0
All Causes 434 29.7
1. Accidents 722 40.9
2. Homicide 229 13.0
15-24 Years 3. Suicide 211 12.0
4. Malignant Neoplasms 99 5.6
5. Diseases of the Heart 47 2.7
All Causes 1,567 88.7
1. Accidents 583 37.1
2. Homicide 289 18.4
25-34 Years 3. Suicide 249 15.8
4. Malignant Neoplasms 210 13.3
5. Diseases of the Heart 153 9.7
All Causes 2,043 129.9
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.Table 2.8

by Age, Sex, and Race,

Michigan Residents, 1981 (Continued)

Leading Causes of Death and Cause-Specific Rates

L

TOTAL POPULATION'
SPECIFIC
AGE RANK AND CAUSE OF DEATH NUMBER RATE
1. Diseases of the Heart 1,094 73.2 |
2. Malignant Neoplasms 1,087 72.7 |
35-49 Years 3. Accidents 478 32.0 -
4, Chronic Liver Disease and Cirrhosis 249 16.7
5. Suicide 229 15.3
All Causes 4,269 285.7
1. Diseases of the Heart 5,678 421.5
2. Malignant Neoplasms 4,924 365.5
50-64 Years 3. Cerebrovascular Diseases 738 54.8
4, Chronic Liver Disease and Cirrhosis 557 41.3
5. Accidents - 450 33.4
All Causes 15,060 1,118.0
1. Diseases of the Heart 23,136 2,480.4
2, Malignant Neoplasms 9,718 1,041.8
3. Cerebrovascular Diseases 5,113 548.2
4, Chronic Obstructive Pulmonary
65 and Over Diseases and Allied Conditions 1,741 186.
5. Pneumonia and Influenza 1,423 152,
All Causes 50,278 5,390.2

'Subtotals by sex and race do not add to the grand total as the race was

not stated on records for 71 males and 33 females.

In addition, the sex

was not stated on 9 records for white and 2 records for other than white

persons.

with age not stated are included only in the total.

*Rates may not agree with those shown elsewhere in this section since
records of unknown sex and race were randomly allocated prior to rate

Age groups do not add to respective totals because records

calculation for the other tables, and were not included in calculations

for this table.
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Table 2.8

Leading Causes of Death and Cause-Specific Rates

by Age, Sex, and Race,
Michigan Residents, 1981 (Continued)

WHITE MALES?

SPECIFIC
AGE RANK AND CAUSE OF DEATH NUMBER RATE
1. Diseases of the Heart 14,674 382.6
2. Malignant Neoplasms 7,390 192.7
3. Cerebrovascular Diseases 2,180 56.8
All Ages 4. Accidents 2,065 53.8
5. Chronic Obstructive Pulmonary
Diseases and Allied Conditions 1,387 36.2
All Causes 35,252 919.1
1. Certain Conditions Originating
in the Perinatal Period 376 652.2
2. Congenital Anomalies 137 237.6
Under 1 Year 3-4. Diseases of the Heart - Accidents 14 24.3
5. Meningitis 10 17.3
All Causes 714 1,238.5
1. Accidents 62 27.2
2. Congenital Anomalies 20 8.8
3. Malignant Neoplasms 11 4.8
.1-4 Years 4. Homicide 4 1.8
5-7. Meningitis - Diseases of the Heart -
Certain Conditions Originating in the
Perinatal Period 3 1.3
All Causes 138 60.5
1. Accidents 125 20.8
2. Malignant Neoplasms 41 6.8
5-14 Years- 3. Diseases of the Heart 8 1.3
4-6. Congenital Anomalies - Suicide -
Homicide 3 0.5
All Causes 207 34.4
1. Accidents 540 72.5
2. Suicide 158 21.2
15-24 Years 3. Homicide 59 7.9
4. Malignant Neoplasms 49 6.6
5. Congenital Anomalies 17 2.3
All Causes 934 125.4
1. Accidents 390 59.2
2. Suicide 156 23.7
25-34 Years 3. Malignant Neoplasms 90 13.7
4, Diseases of the Heart 70 10.6
5. Homicide 55 8.4
‘ All Causes 938 142.5
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Table 2.8
Leading Causes of Death and Cause-Specific Rates
by Age, Sex, and Race,
Michigan Residents, 1981 (Continued)

=

WHITE MALES?

SPECIFIC

AGE RANK AND CAUSE OF DEATH NUMBER RATE
1. Diseases of the Heart 687 108.3
2. Malignant Neoplasms 392 61.8
: 3. Accidents 290 45.7
35-49 Years 4, Suicide 136 21.4
5. Chronic Liver Disease and Cirrhosis 110 17.3
All Causes 2,018 318.1
1. Diseases of the Heart 3,503 615.1
2. Malignant Neoplasms 2,214 388.7
50-64 Years 3. Chronic Liver Disease and Cirrhosis 292 51.3
4. Cerebrovascular Diseases 278 48.8
5. Accidents 261 45.8
All Causes 7,835 1,375.7
1. Diseases of the Heart 10,370 3,034.5
2. Malignant Neoplasms 4,591 1,343.4
3. Cerebrovascular Diseases 1,807 528.8

4. Chronic Obstructive Pulmonary

65 and Over Diseases and Allied Conditions 1,141 333.

5. Pneumonia and Influenza 648 189.
All Causes 22,463 6,573.3
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Table 2.8

Leading Causes of Death and Cause-Specific Rates

by Age, Sex, and Race,
Michigan Residents, 1981 (Continued)

OTHER THAN WHITE MALES?

SPECIFIC
AGE RANK AND CAUSE OF DEATH NUMBER RATE
1. Diseases of the Heart 1,719 252.4
2. Malignant Neoplasms 1,211 177.8
All Ages 3. Homicide 486 71.4
4, Cerebrovascular Diseases 338 49.6
5. Accidents 306 44.9
All Causes 5,784 849.3
1. Certain Conditions Originating _
in the Perinatal Period 206 1,464.7
2. Congenital Anomalies 30 213.3
Under 1 Year 3. Accidents 8 56.9
4, Diseases of the Heart 5 35.6
5-8. Meningitis - Pneumonia and Influenza -
Nephritis - Cerebrovascular Diseases 3 21.3
All Causes 319 2,268.2
1. Accidents 22 39.4
2. Congenital Anomalies 3 5.4
. 3-4, Pneumonia and Influenza - Homicide 2 3.6
1-4 Years 5-8. Diseases of the Heart - Chronic
Obstructive Pulmonary Diseases
and Allied Conditions - Cerebrovascular
Diseases - Nutritional Deficiencies 1 1.8
All Causes 41 73.4
1. Accidents 24 16.4
2. Homicide 9 6.2
5-14 Years 3. Malignant Neoplasms 5 3.4
4-6. Diseases of the Heart - Pneumonia
and Influenza - Hernia 2 1.4
All Causes 51 35.0
1. Homicide 116 84.9
2. Accidents 25 18.3
15-24 Years 3. Suicide 20 14.6
4, Diseases of the Heart 15 11.0
5. Malignant Neoplasms 7 5.1
All Causes 223 163.2
1. Homicide 178 151.4
2. Accidents 68 57.8
25-34 Years 3. Diseases of the Heart 37 31.5
4. Suicide 32 27.2
‘ 5. Chronic Liver Disease and Cirrhosis 18 15.3
All Causes 488 414.9
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Table 2.8
Leading Causes of Death and Cause-Specific Rates
by Age, Sex, and Race,
Michigan Residents, 1981 (Continued)

OTHER THAN WHITE MALES?

SPECIFIC
AGE RANK AND CAUSE OF DEATH NUMBER RATE
1. Diseases of the Heart 151 158.2
2. Homicide 99 103.7
35-49 Years 3. Malignant Neoplasms 96 100.6
4, Accidents 61 63.9
5. Chronic Liver Disease and Cirrhosis 55 57.6
All Causes 659 690.5
1. Diseases of the Heart 539 717.1
2. Malignant Neoplasms 457 608.0
50-64 Years 3. Cerebrovascular Diseases 97 129.0
4, Chronic Liver Disease and Cirrhosis 79 105.1
5. Homicide 56 74.5
All Causes 1,544 2,054.1
1. Diseases of the Heart 968 2,401.4
2. Malignant Neoplasms 630 1,562.9
3. Cerebrovascular Diseases 200 496.2
4. Chronic Obstructive Pulmonary
65 and Over Diseases and Allied Conditions 92 228.2
5. Pneumonia and Influenza 83 20
All Causes 2,458 6,097%
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Table 2.8

Leading Causes of Death and Cause-Specific Rates

by Age, Sex, and Race,

Michigan Residents, 1981 (Continued)

WHITE FEMALES?

°

SPECIFIC
AGE RANK AND CAUSE OF DEATH NUMBER RATE

1. Diseases of the Heart 12,219 304.9
2. Malignant Neoplasms 6,638 165.6
All Ages 3. Cerebrovascular Diseases 3,175 79.2
4, Accidents 878 21.9
5. Atherosclerosis 750 18.7
All Causes 30,298 756.0

1. Certain Conditions Originating
in the Perinatal Period 273 496.0
2. Congenital Anomalies 121 219.9
Under 1 Year 3. Accidents 16 29.1
4., Diseases of the Heart 10 18.2
5. Pneumonia and Influenza 7 12.7
All Causes 541 983.0
1. Accidents 36 16.7

2-3. Malignant Neoplasms -
1-4 Years Congenital Anomalies 11 5.1
. 4. Diseases of the Heart 8 3.7
5. Homicide 5 2.3
All Causes 92 42.6
1. Accidents 52 9.1
2. Malignant Neoplasms 25 4.4
3. Congenital Anomalies 8 1.4
4, Homicide 4 0.7
5-7. Cerebrovascular Diseases -
Pneumonia and Influenza - Chronic

Obstructive Pulmonary Diseases
5-14 Years and Allied Conditions 3 0.5
All Causes 130 22.8
1. Accidents 147 19,9
2. Malignant Neoplasms 38 5.1
15~24 Years 3. Suicide 29 3.9
4, Homicide 27 3.7
5. Congenital Anomalies 12 1.6
All Causes 328 44.4
1. Accidents 97 14,7
2. Malignant Neoplasms 77 11.7
25-34 Years 3. Suicide 53 8.0
4., Diseases of the Heart 27 4.1
5. Cerebrovascular Diseases 17 2.6
All Causes 377 57.1

131




Table 2.8
Leading Causes of Death and Cause-Specific Rates
by Age, Sex, and Race,
Michigan Residents, 1981 (Continued)

WHITE FEMALES? ' ’

SPECIFIC

AGE RANK AND CAUSE OF DEATH NUMBER RATE
1. Malignant Neoplasms 512 78.3
2. Diseases of the Heart 156 23.9
35-49 Years 3. Accidents 108 16.5
4, Suicide 76 11.6
5. Cerebrovascular Diseases 58 8.9
All Causes . 1,205 184.3

1. Malignant Neoplasms 1,907 309.1
2. Diseases of the Heart 1,291 209.3

3. Cerebrovascular Diseases 272 44.1
50-64 Years 4. Chronic Liver Disease and Cirrhosis 142 23.0

5. Chronic Obstructive Pulmonary

Diseases and Allied Conditions 132 21.4
All Causes 4,617 748.4
1. Diseases of the Heart 10,715 2,157.6
2. Malignant Neoplasms 4,066 818.7
65 and Over 3. Cerebrovascular Diseases 2,820 567.8
4, Atherosclerosis 738 148.6

5. Pneumonia and Influenza 634 127.
All Causes 23,007 4,632.7

132




Table 2.8

Leading Causes of Death and Cause-Specific Rates

, by Age, Sex, and Race,
Michigan Residents, 1981 (Continued)

OTHER THAN WHITE FEMALES?

SPECIFIC
AGE RANK AND CAUSE OF DEATH NUMBER RATE
1. Diseases of the Heart 1,518 203.6
2. Malignant Neoplasms 890 119.4
All Ages 3. Cerebrovascular-Diseases 421 56.5
4. Certain Conditions Originating in the
Perinatal Period 161 21.6
5. Homicide 130 17.4
All Causes 4,369 586.1
1. Certain Conditions Originating
in the Perinatal Period 160 1,147 .1
2. Congenital Anomales 27 193.6
Under 1 Year 3-4. Diseases of the Heart - Accidents 3 21.5
5-8. Septicemia - Pneumonia and Influenza -
Nephritis - Homicide 2 14.3
All Causes 262 1,878.4
1. Accidents 12 21.8
2. Homicide 9 16.3
® 3. Congenital Anomalies 2 7.3
4. Malignant Neoplasms 2 3.6
5-9. Septicemia - Nutritional Deficiencies -
Anemia - Certain Conditions Originating
in the Perinatal Period - Diseases
1-4 Years of the Heart 1 1.8
All Causes 38 69.0
1. Accidents 11 7.6
2. Homicide 10 6.9
5~14 Years 3. Malignant Neoplasms 5 3.5
4-5, Diseases of the Heart -
Congential Anomalies 3 2.1
All Causes 45 31.2
1. Homicide 26 17.9
2. Accidents 8 5.5
15-24 Years 3. Diseases of the Heart 6 4.1
4. Malignant Neoplasms 5 3.4
5. Suicide 4 2.7
All Causes 79 54.3
1. Homicide 39 28.5
2-3., Malignant Neoplasms - Accidents 26 19.0
25-34 Years 4-6. Diseases of the Heart - Cerebrovascular
‘ Diseases - Chronic Liver Disease
and Cirrhosis 18 13.2
All Causes 235 171.8
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Table 2.8
Leading Causes of Death and Cause-Specific Rates

by Age, Sex, and Race,
Michigan Residents, 1981 (Continued)

. 3

OTHER THAN WHITE FEMALES?

SPECIFIC
AGE RANK AND CAUSE OF DEATH NUMBER RATE
1. Diseases of the Heart 98 88.7
2. Malignant Neoplasms 86 77.9
35-49 Years 3. Chronic Liver Disease and Cirrhosis 31 28.1
4. Cerebrovascular Diseases 29 26.3
5. Homicide 23 20.8
All Causes 377 341.4
1. Malignant Neoplasms 343 401.4
2. Diseases of the Heart 332 388.5
50-64 Years 3. Cerebrovascular Diseases 81 106.5
4, Chronic Liver Disease and Cirrhosis 44 51.5
5. Diabetes Mellitus 37 43.3
All Causes 1,039 1,215.9
1. Diseases of the Heart 1,057 1,953.6
2. Malignant Neoplasms 423 781.8
65 and Over 3. Cerebrovascular Diseases 280 517.5
4, Diabetes Mellitus 74 136.8
5. Pneumonia and Influenza 56 103.
All Causes 2,294 4,240
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DISEASES OF THE HEART

. The leading cause of death, heart disease, caused the
deaths of 30,172 Michigan residents in 1981. This is more
than the number of deaths from the next five largest
categories combined. There were 382 more deaths from heart
disease in 1981 than in 1980. The crude rate of 325.5
deaths per 100,000 population from this cause in 1981 is 1.2
percent above the rate of 321.6 in 1980.

The median age of persons who died from heart disease
was 75 years, compared to a median of 72 years for deaths
from all causes, Of the 30,172 deaths due to diseases of
the heart, 54.4 percent were to males. The median age at
death for males was 71 years compared to 80 years for
females. The median age of 72 years for white males
exceeded that for other than white males by 5 years. The
median age at death for white females was 80 years, 8 years
above that for other than white females (Table 2.9).

Table 2.10 presents death rates for diseases of the
heart by age, race and sex. Note that the death rate
associated with this cause rises markedly with advancing
age. Heart disease was the underlying cause of death for 45
persons below 5 years of age or about 2.1 percent of all
deaths in this age group. 1In contrast, 50.5 percent of all
deaths in the age group 85 and over were attributed to this
cause in 1981, The heart disease death rate was 8,113.6
among persons 85 years of age or older.

Examination of Table 2.10 reveals that the heart
disease death rate for males was substantially higher than
that for females (363.7 compared to 289.2 per 100,000
population). The relationship between rates for males and
females is graphically displayed in Figure 2.6. The age-
specific heart disease death rates for males and females
were the same for the age group 1-14. Rates for males were
above those of females in all other age dgroups. The
greatest relative differentials occurred from age 35 through
64 with rates for males ranging from 2.6 to 3.4 times the
corresponding rates for females. The gap between rates for
males and females became progressively smaller after age 44.
Among persons 85 years or over the rate of 9,215.4 for males
was 21 percent above that for females (7,618.7). The age-
adjusted death rate for males was 2.0 times that for
females.

A comparison of 1981 heart disease death rates for
males by race is graphically presented in Figure 2.7. Rates
for other than white males were higher than those for white
males between ages 1 and 64 and lower than rates for white
males in all age intervals beyond age 64. The rate for
white males across all ages was 383.2 compared to 253.7 for
other than white males. This differential stems from the
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DEATHS PER 100,000 POPULATION

FicuRe 2.6 Ace-SPECIFIC HEART DiseAst DEaTH RATES * BY SEX,
MicHIGAN ResIDENTS, 1981
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INote that death rates are shown on a logarithmic scale: vertical distances
represent relative differences in rate rather than absolute differences.

138




DEATHS PER 1007900 POPULATION

1
FIGuRe 2.7 Ace-SpeciFic HEART NiseasE DEATH RaTes™ BY RACE,
MicHIGAN ResIDENT MALEs, 1981
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!Note that death rates are shown on a logarithmic scale: vertical distances
represent relative differences in rate rather than absolute differences.

*Rate is considered statistically unreliable.
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fact that a greater proportion of the white male population
was in the older age groups where heart disease death rates
were particularly high. The age-adjusted heart disease
death rate for white males was 294.6 in 1981, 0.8 percent
below the rate of 297.0 for other than white males.

Heart disease death rates for white and other than
white females are displayed in Figure 2.8. Rates for other
than white females were greater than those for white females
between ages 15 and 84. After age 44 the relative
differentials steadily decreased with advancing age. Beyond
age B84 the rate for white females exceeded that for other
than white females by 24 percent. Although the rate for
white females of all ages (305.1) was substantially above
the comparable rate for other than white females (203.9),
this relationship 1is reversed when the differing age
distributions of the two populations are considered. The
age-adjusted rate for other than white females was 190.3
while that for white females was 140.4.

In 1900 the crude heart disease death rate in Michigan
was 117.1, the lowest rate of this century. Heart disease
death rates rose through the time period 1900-1950 and have
remained relatively stable over the last thirty-one years.
The highest rate observed during the century was 343.1 in
1965. The rate of 325.5 for 1981 was 5 percent below the
peak rate observed in 1965. The rate for Michigan was
consistently close to the national rate until 1947. Since
that time the crude rate for Michigan has been below that of
the nation. In 1981, the rate for the nation was an
estimated 330.6, 1.6 percent above the rate of death due to
heart disease for Michigan (Figure 2.9).

Age-adjusted death rates for diseases of the heart
since 1970 are presented in Table 2.11. These data indicate
a downward trend in heart disease death rates for the
population as a whole and for each race-sex subgroup
individually. Between 1970 and 1972 the rate for Michigan
remained constant. Since 1972 the rate has declined each
year, with the exception of 1976. The age-adjusted death
rate for the nation declined each year between 1970 and
1979. The 1980 provisional rate for the United States
exceeded by 0.9 percent the 1979 rate. The age-adjusted
rate for Michigan declined by 18 percent between 1970 and
1981 whereas the age-adjusted rate for the nation declined
by 19 percent between 1970 and 1980 (see Technical Notes).
The age-adjusted rate for Michigan has been above that for
the nation consistently since 1970. In 1980 Michigan's rate
was 4.7 percent above the provisional national rate. Age-
adjusted rates for other than white females have been well
above those for white females in both Michigan and the
United States. In Michigan age-adjusted rates for other
than white males have tended to be slightly below those for
white males, while this relationship 1is reversed for the
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DEATHS PER 1@0,000 POPULATION

Ficure 2.8 Ace-SPeciFIc HEART Disease DEATH RATEs  BY RACE,

MicH1GAN RESIDENT FEMALES, 1981
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'Note that death rates are shown on a logarithmic scale: vertical distances
represent relative differences in rate rather than absolute differences.

*Rate is considered statistically unreliable.
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—

RATE PER 100,000 POPULATION

FIGURE 2.9 HearT Disease DeaTH RATES, MICHIGAN AND
UNITED STATES RESIDENTS, 1900-198T
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'National rates are from death registration states for 1900-1932 and the United States
for 1933-1981. United States rates for 1980 and 1981 are provisional.

2Heart Disease death rates since 1900 are suitable for general comparison over time
but detailed study (such as time series) requires special consideration. See
Technical Notes.
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nation.

The most prevalent type of heart disease death is acute
myocardial infarction (12,274 deaths in 1981), commonly
referred to as a "coronary" (Table 2.12). The second most
frequent is old myocardial infarction and other forms of
chronic ischemic heart disease. In 1981 there were 9,942
deaths attributed to this cause. Together, these causes
accounted for 73.6 percent of all Michigan resident deaths
from heart disease. Of the remaining 7,956 heart disease
deaths, 74.1 percent were attributed to all other and ill-
defined forms of heart disease (4,751 deaths) and heart
failure (1,143 deaths).

The probability of eventually dying from heart disease,
based on Michigan resident death data from 1979, 1980, and
1981 and census population data for 1980, is 0.422 for males
and 0.439 for females at birth. The chance associated with
dying from heart disease increases steadily for both sexes
with advancing age as certain competing causes of death
become less likely. By age 85, the observed probability is
0.483 for males and 0.517 for females. At all ages the
probability of death eventually being caused by  heart
disease is greater for females. These differentials by sex
are smallest between ages 25 and 50. The higher probability
for females reflects smaller chances of death due to some
cause other than heart disease (Figure 2.10).

An apparent inconsistency can be noted by review of
Figure 2.6 and Figure 2.10. The heart disease mortality
rate for males is higher than that for females over nearly
all ages, yet the chance of eventual death due to heart
disease is slightly greater for females at all ages. This
paradox is explained by a comparison of these two measures.
The cause-specific mortality rate measures the proportion of
a population that died from the particular cause over a
certain period of time. The probability estimate takes into
account the present age and cause-specific mortality rates
and the 1life expectancy of the population. A greater
proportion of all females now alive are expected to live
into the older age intervals where they will be subject to
the high heart disease mortality rates characteristic of
those age groups. The effect of the longer female life span
. outweighs the effect of the higher mortality rate for males
from heart disease.
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Table 2.12

Deaths Due to Diseases of the Heart by Specific Cause,

Michigan Residents, 1981

282 LIST? NUMBER OF
NUMBER CAUSE OF DEATH DEATHS PERCENT
136 Acute Myocardial Infarction . . . . . . . « « v . « . . 12,274 L4o.7
139 0ld Myocardial Infarction and Other Forms of Chronic . .
Ischemic Heart Disease . . . . . . . . . . « . .. 9,942 33.0
148 A1l Other and |11-Defined Forms of Heart Disease . 4,751 15.7
146 Heart Fajilure . . . .. e e e e e e e e 1,143 3.8
133 Hypertensive Heart Dlsease e e e e e e e e e e e 695 2.3
140 Diseases of Pulmonary Circulation . . . 456 1.5
144 Aortic Valve Disorders . . . . . . 162 0.5
131 All Other Chronic Rheumatic Heart Dlsease 125 0.4
135 Hypertensive Heart and Renal Disease . . . . 110 0.4
' 147 Myocarditis, Unspecified and Myocardial Degeneratton . 107 0.4
128 Diseases of Mitral Valve . e e e e e e e e 90 0.3
137 Other Acute and Subacute Forms of Ischemic Heart Disease 73 0.2
145 All Other Diseases of Endocardium . . 55 0.2
143 Mitral Valve Disorders . . . . . 53 0.2
130 Diseases of Mitral and Aortic Valves 40 0.1
14 Acute and Subacute Endocarditis . . 33 0.1
142 Acute Pericarditis, Acute Myocarditis, and Other .
Diseases of Pericardium 23 0.1
138 Angina Pectoris . . 20 0.1
129 Diseases of Aortic Valve . 17 0.1
127 Acute Rheumatic Fever . . . . . . . o e e e 3 0.0
Total . . . . . . . ... . . . . 30,172 100.0

List of 282 Selected Causes developed by the National Center for Health Statistics for
tabulation of mortality data coded by the 9th Revision of the International Classification

of Diseases, WHO.
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PROBABILITY

Ficure 2,10 ProABILITY OF EVENTUALLY DYING FROM HEART DISEASE
BY AGE AND Sex, MicHiean RESIDENTS, 1979-19811
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!Note: Should comparisons be desired between this graph and a similar graph
contained herein that pertains to some other specified cause of death,
differences in scale may be encountered.
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CANCER

Of 75,818 Michigan resident deaths in 1981, 16,142 were
attributed to cancer. Although not the leading cause of
death in Michigan or the United States, cancer affects all
the human body's major systems and persons of all ages. The
frequency of death due to cancer was 53.5 percent of the
number of deaths due to heart disease across all ages, but
the number of cancer deaths below age 55 was greater than
the number of deaths due to heart disease below age 55. The
median age at death for cancer was 68 years, well below the

median age of 75 years for heart disease deaths (Table
2.13).

Of the 16,142 cancer deaths 1in 1981 occurring to
Michigan residents, 53.3 percent were to males. The median
age at death was 68 years for white males and 69 years for
white females. The median ages at death for other than
white persons who died of cancer were somewhat lower, 65
years for males and 63 years for females.

Cancer death rates by age, race and sex are presented
in Table 2.14. The cancer death rate across all ages in
1981 was higher for males (190.6) than for females (158.5).
The cancer death rates displayed in Figure 2.11 show a
strong increase in mortality with advancing age, Mortality
rates for males were higher than those for females below age
35. In the age groups 35-44 years and 45-54 years the rates
for females were higher (18 percent and 1.3 percent,
respectively) than those for males. After age 54 the rates
for males were greater than those for females. Between ages
55 and 84 the relative differential increased steadily, from
38 percent in the 55-64 year age group to 91 percent in the
age group 75-84 years. The age-adjusted cancer death rate
for males was 42 percent above that for females.

Cancer death rates for white and other than white males
recorded in Table 2.14 are graphically displayed in Figure
2.12, Rates for white males were higher below age 35.
Rates for other than white males exceeded those for white
males at all ages beyond 34 years. The largest relative
differential occurred 1in the age group 45-54 years, where
the rate for other than white males exceeded by 83 percent
the rate for white males. Although the crude death rate for
other than white males was below the comparable rate for
white males, the age-adjusted rate for other than white

males was 35 percent higher than the age-adjusted rate for
white males.

Cancer death rates for white females were above those
for other than white females only below age 25 and in the
age group 75-84 years (Figure 2.13). The crude rate for
white females was 39 percent higher than the crude rate for
other than white females. The age-adjusted rate for other
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DEATHS PER 100,000 POPULATION

Ficure 2.11 Ace-SPeciFic CANCER DEATH RATES' BY SEX,
MicHIGAN ResipenTs, 1981 |
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Note that death rates are shown on a logarithmic scale: vertical distances

repre§ent re}ative differences in rate rather than absolute differences.
*Rate is considered statistically unreliable.
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DEATHS PER IU&OOU POPULATION

1
Fiure 2.12 Ace-SpeciFic CANCER DEATH RATES BY RACE,
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Note that death rates are shown on a Togarithmic scale: vertical distances
represent relative differences in rate rather than absolute differences.

*Rate is considered statistically unreliable.
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DEATHS PER 100,000 POPULATION

F1cure 2.13 Ace-SPeciFic CANCER DEATH RaTEs BY RACE,
MicHiGan ResiDENT FemaLEs, 1981

10000. Oy
6000, 0}

3000. 0t

1000. Ot
600. Oy

300. Ot

1

White
0. 6" ------ Other than White
0

0" 10 20 30 40 S0 60 70 80 90
AGE IN YEARS

Note that death rates are shown on a Togarithmic scale: vertical distances
represent relative differences in rate rather than absolute differences.

*Rate is considered statistically unreliable. ‘
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than white females, however, was 11 percent greater than
that for white females.

Among the major cause of death categories, cancer death
rates have increased most persistently during the 20th
century (Figure 2.14). The rate increased for the seventh
consecutive year in 1981 to 174.1, the highest observed in
this century. The 1981 rate surpassed by 1.9 percent the
previous high rate of 170.9 in 1980. The lowest observed
rate for Michigan was 59.3 in 1902, Michigan's cancer death
rate was below the national rate from 1900 through 1915,
During the period 1916 through 1947 Michigan's rate was
generally close to the national rate. Since 1948, the state
rate has been consistently below the national cancer death
rate. The national cancer death rate in 1981 was an
estimated 184.3., This is 6 percent above the state rate.

Age-adjusted cancer death rates for the years since
1970 presented in Table 2.15 show a much closer relationship
between Michigan and United States mortality patterns than
that indicated by crude mortality rates. Michigan's 1970
age-adjusted rate for the total population was 3.7 percent
higher than the comparable U.S. rate. Since 1970,
Michigan's age-adjusted cancer death rate has remained quite
stable while the U.S. rate increased moderately. Michigan's
1981 age-adjusted cancer death rate was 135.0. The

provisional figure for 1980 was 134.2 for the United States
(see Technical Notes).

Table 2.15 contains a comparison of age-adjusted cancer
death rates for white males, white females, other than white
males and other than white females. The rates for the other
than white groups were consistently higher than those for
their white counterparts. Rates for white males and other
than white males have increased nationally while the rates
in Michigan for these groups have remained quite stable.
Age-adjusted rates for white and other than white females
were essentially stable both in Michigan and the nation.

The numbers of deaths from cancer for 50 different
sites are presented in Table 2.16. Malignant neoplasms of
the trachea, bronchus, and lung were the underlying cause of
4,026 deaths, 24.9 percent of all cancer deaths. The second
most frequent category of cancer mortality was cancer of the
female breast (1,446). Cancer of other and unspecified
parts of the colon was the third leading cause of cancer
mortality (1,408 deaths). The total number 'of deaths
attributed to colon cancer was 1,629, Malignant neoplasms
of the prostate and the pancreas caused 862 and 788 deaths,

respectively. There were 27 categories which had at least
100 deaths in 1981,

Based upon 1979 through 1981 death data, the
probability of death due to cancer is 0.210 for males and
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RATE PER 100,000 POPULATION

FIGURE 2.14 Cancer NeaTH RATES, MICHIGAN AND UNITED
STATEs ResIDENTs,  1900-1981
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INational rates are from Death Registration States for 1900-1932 and the United States for
1933-1981. United States rates for 1980 and 1981 are provisional.

2Cancer death rates since 1900 are suitable for general comparison over time but detailed
study (such as time series) requires special consideration. See Technical Notes.
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Deaths Due to Malignant Neoplasms by Site Affected,

Table 2.1%

Michigan Residents, 1981
282 NUMBER
LIST?: CAUSE OF DEATH OFf PERCENT
NUMBER DEATHS

57 Malignant Neoplasms of Trachea, Bronchus, and Lung . L,c2% 25L.¢ !
63 Malignant Neoplasms of Female Breast . . . 1, Lbke a.0
48 Malignant Neoplasms of Other and Unspecified Colon . 1,408 8.7
78 Malignant Neoplasms of All Other and Unspecified Sites 1,207 7.5
69 Malignant Neoplasms of Prostate . . . . 862 5.3
54 Malignant Neoplasms of Pancreas . . - 788 L.g
L2 Malignant Neoplasms of Stomach . . . . . . 535 3.3
75 Malignant Neoplasms of Brain . . . . . . . . . L29 2.7
67 Malignant Neoplasms of Ovary and Other Uterlne Adnexa Loé 2.5
72 Malignant Neoplasms of Bladder . . . . . . . . « « . . . 381 2.4
| Malignant Neoplasms of Esophagus . . . . 352 2.2
L9 Malignant Neoplasms of Rectum, Rectosngm0|d Junctlon, .

and Anus e e e . 333 2.1
81 Other Malngnant Neoplasms of Lymph01d and Hnstlocytlc .

Tissue . . e e e e e e e e e e 329 2.0
73 Malignant Neoplasms of Kidney and Other and UnspeC|f|ed

Urinary Organs e e e e e e e . . 308 1.9
82 Multiple Myeloma and Immunoprolaferatlve Neoplasms . 288 1.8
84 Myeloid Leukemia . . . e e e e e e e e 284 1.8
66 Malignant Neoplasms of Other Parts of Uterus . . . 240 1.5
79 Lymphosarcoma and Reticulosarcoma . . . . . . . . . 202 1.3
65 Malignant Neopiasms of Cervix Uteri . . . . . . . . . 191 1.2
53 Malignant Neoplasms of Gallbladder and Extrahepatic

Bile Ducts e e e e e e e e e e e 183 1.1
61 Melanoma of Skin . . . . . e e e e e e e 172 1.1
86 Other and Unspecified Leukemla e e e e e e e e e e e 157 1.0
56 Malignant Neoplasms of Larynx . . . . « . « « « « « .« . 156 1.0
83 Lymphoid Leukemia . e e e e e e e e e e e e e e 145 0.9
52 Malignant Neoplasms of Liver not Specified as Primary

or Secondary . . v « + 4 4 e v e 4 e e e e 128 0.8
39 Malignant Neoplasms of Pharynx . . . . . . . . . 124 0.8
60 Malignant Neoplasms of Connective and Other Soft Tlssue 100 0.6
L7 Malignant Neoplasms of Cecum, Appendix, and Ascending .

COlONM v v v v v v v e b e e e e e e e e e e e e e e e 96 0.6
55 Malignant Neoplasms of Retroperitoneum, Peritoneum, and

Other and !|11-Defined Sites within the Digestive . . . .

Organs and Peritoneum . . « « ¢« v + & o ¢« ¢« o o o o o & 96 0.6
L6 Malignant Neoplasms of Sigmoid Colon . . . . . . . . . . 89
80 Hodgkin's Disease . . . . .« . . . . . e .. 88
L0 Malignant Neoplasms of Other and i11}- Defnned Sites .

within Lip, Oral Cavity, and Pharynx . . . . « « « « « . 82
50 Malignant Neopiasms of Liver, Primary . . . . . . . . 17
38 Malignant Neoplasms of Tongue . . « « « « « ¢ « « « & . 56
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Table 2.16
Deaths Due to Malignant Neoplasms by Site Affected,
Michigan Residents, 1981 (continued)

282 ’ NUMBER
LIST? CAUSE OF DEATH OF PERCENT
NUMBER DEATHS

77 Malignant Neoplasms of Thyroid Gland and Other Endocrine .

Glands and Related Structures . . . . . . . . . . . 51 0.3
58 Malignant Neoplasms of All Other and I11-Defined Sutes .

within the Respiratory System and Intrathoracic Organs . . L9 0.3
59 Malignant Neoplasms of Bone and Articular Cartilage . . 42 0.3
62 Other Malignant Neoplasms of Skin . . . . . e L2 0.3
68 Malignant Neoplasms of Other and UnsoeCIfled Female ..

Genital Organs . .+ « « « v « « « « . . e e e e e 38 0.2
L3 Malignant Neopiasms of Small Intestine, including . . . .

Duodenum . . . . . . e e e e e e e e e e e e e e e e 30 0.2
L5 Malignant Neoplasms of Descending Colon . . . . . . . . . 23 0.1
70 Matignant Neoplasms of Testis . . . . . . . 17 0.1
76 Malignant Neoplasms of Other and Unspecrfled Parts of . .

Nervous System . . . e e e e . . e . . e e 17 0.1
Ly Malignant Neoplasms of Hepatic and Splenic Flexures and

Transverse Colon . . . v v v v v e v e e e e e e e e 13 0.1
51 Malignant Neoplasms of Intrahepatic Bile Ducts . . . . . . 11 0.1

. 6L Malignant Neoplasms of Male Breast . . . . . . . . . . . . i1 0.1

74 Malignant Neoplasms of Eye . . . . . « . v v v v v « o o . .9 0.1
85 Monocytic Leukemia . . . . . . . . . . . . . 9 0.1
37 Malignant Neoplasms of Lip . . . . . . . . . . 8 0.0
71 Malignant Neopiasms of Penis and Other Male Genital Organs 8 0.0

Total . & & v o e e e e e e e e e e e e e e e e e e e e 16,142 100.0

llist of 282 Selected Causes developed by the National Center for Health Statistics for

tabulation of mortality data coded by the 9th Revision of the International
Classification of Diseases, WHO.
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0.184 for females at birth (Figure 2.15). The probability
of eventually dying from cancer is greater for males than
for females at all ages. The probability for males rises
slowly to a peak of 0.221 by age 45 then declines to 0.127
at age 85. Probabilities for females display little change
from birth to age 45, then diminish to 0.086 by age 85.
This decreasing probability beyond age 45, noting the high
cancer mortality rates of older age (Figure 2.11), indicates
that age-specific death rates due to competing causes of
death increase relatively faster with advancing age.
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FiGure 2,15 ProBaBILITY OF EVENTUALLY DYING FROM CANCER BY AGE
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INote: Should comparisons be desired between this graph and a similar graph

contained herein that pertains to some other specified cause of death,
differences in scale may be encountered.
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CEREBROVASCULAR DISEASE

Deaths due to cerebrovascular disease (stroke) numbered
6,121 in 1981 or 8.1 percent of the 75,818 total Michigan
resident deaths.  This is 43 fewer stroke deaths than were
observed in 1980. Of the total in 1981, 58.8 percent were
to females.

The median age at death from stroke was 79 years (Table
2.17). The median age for females was 81 years, 5 years
higher than that for males. Deaths for white persons due to
cerebrovascular disease displayed median ages several years
higher than those for other than white persons. The median
age was 68 years for other than white males and 77 years for
white males. The median was 72 years for other than white

females. This was 10 years less than that for white females
(82 years).

The cerebrovascular disease death rate was 66.0 in
1981. The rate for females (75.8) was much higher than the
rate for males (55.8). The age-specific death rates
recorded in Table 2.18 and displayed in Figure 2.16 indicate
that rates for males and females were similar below age 565.
The rates for both sexes increased markedly in the older age
groups. Rates for males were above those of females from
age 55 through 84. Among persons 85 years of age or older
the rate for females was above that for males. The crude
death rate for females exceeded that for males because of
the larger proportion of women in the high risk older age
groups. The age-adjusted rate of 42.7 for males was 13
percent higher than the age-adjusted rate of 37.7 for
females.

Cerebrovascular disease death rates by age and race
from Table 2.18 are graphically displayed in Figures 2.17
and 2.18. Rates for other than white males and females were
higher than comparable rates for white persons in all age
groups below age 75 with sufficient events to calculate
rates. The rate for other than white females also exceeded
that for white females in the age group 75-84 years. The
relative differentials progressively decreased in the older
age groups. Rates for white persons were considerably
higher than those for other than white persons beyond age
84. Although the <crude rates for white males and females
were, respectively, 15 percent and 40 percent higher than
rates for other than white persons, age-adjusted rates
indicate an opposite relationship. The cerebrovascular
disease age-adjusted death rate for other than white males
was 43 percent higher than that for white males, while for
other than white females the age-adjusted rate was 50
percent higher than that for white females.

The historic pattern of cerebrovascular disease death
rates has been one of strong variation (Figure 2.19).
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1
FIGurRe 2.16 AGe-SpecIFic CEREBROVASCULAR Disease DEATH RATES BY SEX,
MicH1GAN ResIDENTS, 1981
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'Note that death rates are shown on a logarithmic scale: vertical distances
. represent relative differences in rate rather than absolute differences.

*Rate is considered statistically unreliable.
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FiGure 2.17 Ace-SPECIFIC CEREBROVASCULAR DISEASE DEATH RATES  BY RACE,
MicH1GAN ResIDENT MaLes, 1981
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INote that death rates are shown on a logarithmic scale: vertical distances
represent relative differences in rate rather than absolute differences.

*Rate is considered statistically unreliable. ‘
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F1GuRe 2.18 Ace-SPecIFIC CEREBROVASCULAR DISEASE DEATH RATES' BY RACE,
MrcHicaN ResiDeENT FemaLes, 1981
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INote that death rates are shown on a logarithmic scale: vertical distances
‘ represent relative differences in rate rather than absolute differences.

*Rate is considered statistically unreliable.
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RATE PER 100,000 POPULATION

FIGURE 2,19 CereBROVASCULAR DiSEASE DeaTH RaTES, MicHIGAN
AND UNITED STATES Resipents,” 1900-1981°
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INational rates are from death registration states for 1900-1932 and the United States for
1933-1981. United States rates for 1980 and 1981 are provisional.

2The comparability of cerebrovascular disease death rates from the 5th revision of ICDA
coding procedures with those of the 6th revision is considered weak. The comparability
ratio is estimated to be 1.16. The 6th revision was adopted in 1949 for national causg-pf-
death statistics and in 1950 for Michigan statistics. The comparability of cerebrovascular
disease death rates through the 6th, 7th, 8th and 9th revisions (1949 to date nationally an
1950 to date in Michigan) is high. General comparison before and after these dates car‘
made but detailed study requires special consideration. See Technical Notes.
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During the time period 1900-1949, the rates in Michigan
ranged from a low of 83.9 in 1902 to a high of 110.0 eight
years later. The national high and low rates for the years
1900-1948 were, respectively, 108.6 in 1904 and 84.1 in
1933. Rates for Michigan were below national rates from
1900 through 1907 but were generally, and sometimes
markedly, higher from 1908 through 1938, Michigan and
national rates were very similar over the next eight years,
whereupon the Michigan rate slipped below the national rate
and has so remained since 1947,

The 6th revision to ICD cause of death coding was
adopted in the year 1949 nationally and in 1950 in Michigan.
This revision resulted in a lack of direct comparability
between cerebrovascular disease death rates prior to these
dates and those after adoption. Since the significant
change in coding procedures, the cerebrovascular disease
death rate in Michigan has ranged from a high of 102.8 1in
1953 to a low of 65.6 in 1979. Recent rates over the last
eighteen years have shown a clear downward tendency both
nationally and 1in Michigan. The rate of 66.0 for Michigan
in 1981 was 35.1 percent below the rate of 1963. In 1981
the Michigan rate was 8 percent below the provisional United
States rate of 71,7.

Age-adjusted rates for cerebrovascular disease deaths
by race and sex are presented in Table 2.19, These rates
have declined by approximately 40 percent since 1970 for
each sex-race group in Michigan. Rates for other than white
persons, however, remained substantially above rates for
wvhite persons throughout the period. Rates for the United
States showed a similar pattern of decline. However, while
Michigan and national rates were quite similar for white
males and females, the state age-adjusted rates for other
than white males and females were lower than comparable
national rates (see Technical Notes).

Acute but ill-defined cerebrovascular disease was most
frequently given as the type of cerebrovascular disease
causing death (2,782 deaths). Second in frequency was
cerebral thrombosis and unspecified occlusion of cerebral
arteries which caused 1,364 deaths in 1981 (Table 2.20).
These two cause of death categories comprised 67.7 percent
of all stroke deaths. Intracerebral and other intracranial
hemorrhage caused 753 stroke deaths.

Based wupon the mortality experience of 1979 through
1981, at birth a Michigan male faces a 0.072 chance of dying
from cerebrovascular disease while the probability for a
female at birth is 0.118. For both sexes the probability of
eventual death due to this cause increases with advancing
age. At all ages females are more likely to eventually die
from this cause than are males (Figure 2.20). This results
primarily from the higher risks from competing causes for
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Table 2.20
Deaths Due to Cerebrovascular Diseases by Specific Cause,
Michigan Residents, 1981

282 LIST? NUMBER OF
NUMBER CAUSE OF DEATH DEATHS PERCENT
154 Acute but 111-Defined Cerebrovascular Disease . . 2,782 45.5
152 Cerebral Thrombosis and Unspecified Occlusion of .

. Cerebral Arteries . . . . v v v v v v v v v o .. 1,364 22.3
155 Other and Late Effects of Cerebrovascular Diseases 825 13.5
150 Intracerebral and Other iIntracranial Hemorrhage . 753 12.3
149 Subarachnoid Hemorrhage . . . . . . . . . « . . . 289 L.7
151 Occlusion and Stenosis of Precerebral Arteries . . 79 1.3
153 Cerebral Embolism . . . . . . . . . . . . . ... 29 0.5

Total . . . . . . e e e e e e e e e 6,121 100.0

lList of 282 Selected Causes developed by the National Center for Health Statistics for
tabulation of mortality data coded by the 9th Revision of the International
Classification of Diseases, WHO.

169



—

FIGURE 2.20 PROBABILITY OF EVENTUALLY DYING FROM CEREBROVASCULAR
Disease BY AGe AND Sex, MicHiGaN Resipents, 1979-1981!
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males. At age 60 probabilities for males start rising
appreciably, reaching 0.113 by age 85. Data for females
reveal a similar tendency, though the increase is more

moderate. The peak probability for females is 0.150 at age
85,
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ACCIDENTS

About 4.5 percent of all Michigan resident deaths in
1981 were attributed to accidents. The total of 3,390
accidental deaths is 237 fewer than in 1980. The number of
deaths from motor vehicle accidents was 1,727 in 1981, 153
fewer than in the previous year. 1In 1981 70,3 percent of
the total accidental deaths were to males, and 72.0 percent
of the deaths from motor vehicle accidents were to males.

The median age at death among accident victims was 35
years (Table 2.21). The median age among males was 32,
thirteen years lower than the 45 year median for females.
This differential is predominantly traceable to the
relatively large number of accidental deaths of white males
in the younger age intervals. The median age of accidental
death for white males was 31 years compared to 35 years for
other than white males. For white females who died from
accidents the median of 47 years was 9 years higher than
that for their other than white counterparts.

Accidental deaths among white males were especially
concentrated in the 15-19 year and 20-24 year age ranges.
These two age groups accounted for 26 percent of accidental
deaths for white males compared to 17 percent or 1less for
all other race/sex categories.

The crude death rate from accidents for males was 2.5
times that for females. Age-specific accident death rates
for males were greater than those for females in all age
groups. The differentials between rates for males and
females were greatest between ages 15 and 44. In the 25-34
year age group, the rate for males was 3.9 times that for
females. The age-adjusted death rate for males was 2.9
times that for females (Table 2.22). :

Accident mortality rates by sex contained in Table 2.22
are displayed graphically in Figure 2,21, Although age-
specific rates for males are generally much higher than
those for females, the patterns of change are quite similar.
Mortality rates for children between 1 and 14 years of age
were somewhat lower than those for infants under one year.
The rates then rose sharply for both sexes in the 15-24 year
age group. From this initial peak the rates for both groups
declined somewhat, remained fairly constant through age 54,
and then increased continuously beyond that age.

Age-specific accident death rates for white and other
than white persons are graphically displayed in Figures 2.22
and 2.23, Rates for white males were higher than those for
other than white males only in the 15-24 and 25-34 year age
groups. The largest relative differential in rates for
white and other white females was in the 15-24 year age
group where the rate for white females was 3.6 times the
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Fioure 2.21 Ace-SPECIFIC ACCIDENT DEATH RATES BY SEX,
MicH1GAN ResiDENTS, 1981

10000. Oy
5000, 0

3000. Oy

1000. Ot
600. Gy

300. G

100. Oy
60. Ot

DEATHS PER 1@,000 POPULATION

30. _
0.0t 7T

o. Ot

3. 0

Mate

1 0 » Female

0.7

0. 31

0.1

0 10 20 30 40 S0 60 70 80 90
AGE IN YEARS

'Note that death rates are shown on a logarithmic scale: vertical distances
represent relative differences in rate rather than absolute differences.
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DEATHS PER 100,000 POPULATION

FIGURE 2,22 - AGe-SPECIFIC AccIDENT DEATH RATES ' BY RACE,
MIcHIGAN RESIDENT MaLes, 1931
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DEATHS PER 1009000 POPULATION

FIGURE 2.23 Ace-SPECIFIC ACCIDENT DEATH RATES * BY RacE,
MicHIGAN ReSIDENT FEMALES, 1981
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*Rate is considered statistically unreliable.
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rate for other than white females. Both <crude and age-
adjusted accident death rates for white persons were higher
than those for other than white persons (Table 2.22).

Michigan's accident death rate in 1900 was 71.9. The
highest rate observed in this century was 103.1 in 1936, and
the rate of 36.6 in 1981 is the lowest rate of the century.
In seven of the last eight years the accident death rate has
fallen or remained the same. The rate in 1981 was 28
percent lower than that of 1973. The death rate from motor
vehicle accidents was 18.6 in 1981, This 1is the 1lowest
motor vehicle accident death rate for Michigan since 1958
(see Table 4.8).

The highest national accident death rate was 101.8 in
1907, The lowest national rate of the century is the
provisional rate of 44.5 for 1981, Michigan's rates have
been below national rates fairly consistently since 1900.

The last time Michigan's rate was above that of the United-

States was in 1964. The accident death rate for Michigan in
1981 was 18 percent below the provisional rate of 44.5 for
the nation (Figure 2.24).

Michigan's age-adjusted death rates for accidental
deaths have also been below the comparable national rates
since 1970 (Table 2.23). Between 1970 and 1981 Michigan's
age-adjusted rate declined by 31 percent. Between 1970 and
1980 the national age-adjusted rate declined by 19 percent
(see Technical Notes). Michigan's rate was 16 percent below
the national rate in 1980. The age-adjusted rates by race
and sex declined for each population subgroup during this
period. The most significant declines occurred in the rates
for other than white males and females (42 percent and 46
percent, respectively). 1In Michigan the rate for all other
than white persons was 18 percent higher than that for white
persons in 1970 but was 7 percent lower in 1981. This
differential declined nationally from 43 percent higher in
1970 to 18 percent higher in 1979,

Motor vehicle accidents involving collision with
another motor vehicle was the 1largest single cause of
accidental death in 1981, resulting in 684 deaths (Table
2.24). Deaths from all types of motor vehicle accidents
accounted for 1,727 deaths in 1981. Accidental falls of all
types resulted in 468 deaths. Accidents caused by fires and
flames, accidental drownings, and accidental poisonings
caused 243, 183, and 149 deaths, respectively. Choking on
food or other objects was the cause of 129 deaths, while
accidents caused by handguns and other firearms resulted in
the deaths of 51 Michigan residents. Air and space
transport accidents caused 47 deaths (Table 2.25).

Deaths from motor vehicle accidents accounted for 50.9
percent of all accidental deaths in 1981. This proportion
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FIGURE 2,24 AccIiDeNT NDEATH RATES, MICHIGAN AND UNITED
STATES RESIDENTS, ' lGCIJ-198l2

o
RATE PER 100,000 POPULATION
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INational rates are from death registration states for 1900-1932 and the United States for

‘ 1933-1981. U.S. rates for 1980 and 1981 are provisional.
Accidental death rates since 1900 are suitable for general comparison over time but detailec

study (such as time series) requires special consideration. See Technical Notes.
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Table 2.24
Deaths Due to Accidents by Type of ACC|dent,
Michigan Residents, 1981

282 NUMBER
LIST? CAUSE OF DEATH OF PERCENT
NUMBER DEATHS
236 Motor Vehicle Accidents Involving Collision with Another .
Motor Vehicle . . . . e e e e e e e e e e e e 684 20.2
| 252 Fracture, Cause UnspeC|f|ed and Other and Unspecified .
| T 340 10.0
239 Motor Vehicle Accidents Not Involving Collision on .
Highway . . e e e e e e e e e e e e e e e 325 9.6
237 Motor Vehncle ACC|dents Involving Collision with . .
Pedestrain . . . e e 285 8.4
262 A1l Other Accudents, and Late Effects of ACC|dental fnjury 252 7.4
238 Motor Vehicle Accidents Involving Collision with Other . .
Vehicle or Object . . e e 248 7.3
253 Accidents Caused by Fires and Flames . 243 7.2
255 Accidental Drowning and Submersion . . . . e o e 183 5.4
256 Inhalation and Ingestion of Food or Other ObJect . e e
Causing Obstruction of Respiratory Tract or Suffocation 129 3.8
250 Fall From One Level to Another . . . . . . . . . . 119 3.5
240 Motor Vehicle Traffic Accidents of Unspecified Nature . 106 3.1
246 Accidental Poisoning by Drugs, Medicaments, and
. Biologicals . . . . 71 2.1
248 Accidental Poisoning by Gases and Vapors e e . 69 2.0
241 Motor Vehicle Nontraffic Accidents . . e e e e e 51 1.5
258 Accidents Caused by All Other and Unspec:fned Firearms . L7 1.4
244 Air and Space Transport Accidents . . . . . . + « « . . 47 1.4
249 Misadventures During Medical Care, Abnormal Reactions, .
and Late Complications . . . . . . . . . . 39 1.2
243 Water Transport Accidents . . . . . e e e e e e e e e 35 1.0
261 Accidents Caused by Electric Current . . . . . . .« e e e 29 0.9
235 Motor Vehicle Accidents involving Collision with Train . . 28 0.8
260 Accidents Caused by Hot Substance or Object, Caustic or .
Corrosive Material, Steam, and Exposure to Radiation . 10 0.3
247 Accidental Poisoning by Other Solid or Liquid Substances 9 0.3
263 Drugs, Medicaments, and Biological Substances Causing .
Adverse Effects in Therapeutic Use . . . e e e e e e 9 0.3
251 Fall on Same Level . . « & ¢« ¢ ¢ ¢ 4 v t o o v v v o o o 9 0.3
259 Accidents Caused by Explosive Material . e e e e e e 6 0.2
242 Other Road Vehicle Accidents . . . « . .+ « « « v .« . . . 5 0.1
234 Railway Accidents . + & & ¢ v v v v v v v v v v e e e 5 0.1
257 Accident Caused by Handgun . . . . . . . . . .« v ¢« « . . I 0.1
254 Lightning . « ¢ ¢ v 0 v v o 0 e e e e e e e e e e e e 3 0.1
‘ Total . . . . . . . . . .. 3,390 100.0

list of 282 Selected Causes developed by the National Center for Health Statistics for
tabulation of mortality data coded by the 9th Revision of the International

Classification of Diseases, WHO.
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Deaths Due to Accidents by Age at Death and Type of Accident,
Michigan Residents,

Table 2.25

1981

TYPE OF ACCIDENT

AGE AT DEATH IN YEARS

TOTAL <15 15-24 25-44 45-64 65+
Total 3,390 386 722 933 578 771
Motor Vehicle Accidents 1,727 157 550 558 252 210
Accidental Falls 468 13 13 49 82 311
Accidents Caused by Fires
and Flames 243 77 18 51 42 54
Accidental Drownings 183 57 40 46 24 16
Accidental Poisonings 149 5 25 67 34 18
Choking on Food or
Other Object 129 13 5 26 33 52
Accidents Caused by
Handguns and Other
Firearms 51 12 16 14 6 3
Air and Space Transport
Accidents 47 - 1 25 21 -
Misadventures During
Medical Care, Abnormal
Reactions, and Late
Complications 39 3 1 5 5 25
water Transport Accidents 35 2 10 12 8 3
A1l Other Accidents 319 47 42 80 71 79
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of accident deaths varied by age group, from a low of 27.2
percent of accident deaths for persons 65 years of age or
older to 76.2 percent for persons 15-24 years of age (Table
2.25)., Among  children under 15 years the most fregquent
causes of accidental death were motor vehicle accidents,
fires, and drownings, resulting in 157, 77, and 57 deaths
respectively in 1981. Motor vehicle accidents and drowning
were the leading causes of accidental death among persons
15-24 years of age. Motor vehicle accidents and poisonings
were the leading causes of accidental death among persons
25-44 years of age, resulting in 59.8 percent and 7.2
percent, respectively, of all accidental deaths in this age
group. Accidental falls, which caused 13.8 percent of all
accidental deaths, were the cause of 40.3 percent of the
accidental deaths among persons 65 years of age or older.

Table 2.26 displays the distribution of motor vehicle
accident deaths by the age of the deceased person and the
type of involvement of the deceased in the accident. Of the
1,727 persons killed in motor vehicle accidents in 1981, 680
(39.4 percent) were driving motor vehicles other than
motorcycles at the time of the fatal accident. There were
317 deaths of passengers in motor vehicles other than
motorcycles, while 307 pedestrians were killed in motor
vehicle accidents. Motorcycle accidents resulted in the
deaths of 125 motorcyclists and 9 motorcycle passengers, It
should be noted that for 248 deaths (14.4 percent of the

total) the type of involvement of the deceased in the
accident was not stated.

The type of involvement of the deceased in the accident
varied by age. The majority of children under age 15 killed
in motor vehicle accidents were either pedestrians (50.3
percent) or passengers (29.9 percent). Nearly two thirds of
the persons 15-24 years of age who died in motor vehicle
accidents in 1981 were either drivers (39.5 percent) or
passengers (23.3 percent) of motor vehicles other than
motorcycles. Among persons 25-44 years and 45-64 years of
age 48.2 percent and 48.4 percent respectively were driving
motor vehicles other than motorcycles at the time of the
accident. Pedestrians accounted for 29.5 percent of all
motor vehicle accident deaths among persons 65 years of age
or older, compared to 17.8 percent for persons of all ages.

Of the total 3,390 accidental deaths, 1,721 or 50.8
percent of the accidents occurred on streets and highways
(Table 2.27). The second most common place of occurrence
was the home with 722 deaths (21.3 percent). There were 71
deaths attributed to accidents at industrial places and
premises, 50 in public buildings, and 50 on farms. Note

that the place of injury was not specified for 12.5 percent
of the accidental deaths.

It can be seen from Figure 2.25 that the pfobability of
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Table 2.26

Deaths from Motor Vehicle Accidents by
Person Injured and Age at Death,

Michigan Residents, 1981

PERSON INJURED

AGE AT DEATH IN YEARS

TOTAL <15 15-24 | 25-4L4 | L5-6L 65+
Total 1,727 157 550 558 252 210
Driver of Motor Vehicle
Other Than Motorcycle 680 3 217 269 122 69
Passenger in Motor ‘
Vehicle Other Than
Motorcycle 317 47 128 61 36 Lg
Motorcyclist 125 3 L6 63 11 2
Passenger on Motorcycle 9 - 4 3 2 -
Pedal Cyclist Lo 19 11 5 2 3
Pedestrain 307 79 57 68 LY 62
Other Specified Person ] - 1 - - -
Unspecified Person 248 6 86 89 38 29
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Table 2.27
Deaths Due to Accidents by Place of Injury,

Michigan Residents,

1981

PLACE NUMBER OF DEATHS
Street and Highway 1,721
Home 722
Industrial Place and Premises 71
Public Building 50
Farm 50
Resident Institution 47
Place for Recreation and Sport 26
Mine and Quarry 8
Other Specified Places 271
Place Not Specified 424
Total 3,390
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FIGURE 2.25 PROBABILITY OF EVENTUALLY NYING FROM ACCIDENTAL CAUSES
BY AGE AND Sex, MIcHIGAN RESIDENTS, 1979-19811
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eventually having an accidental death is greater for the
younger persons. According to Michigan mortality data from
the years 1979 through 1981 the probability of eventually
dying from accidental causes is 0.043 for males and 0.024
for females at birth. Probabilities for males decline
slowly through childhood and the teenage years, fall by 36
percent between ages 15 and 40, and thereafter decline more
slowly until the lowest probability of 0.018 is reached at
age 70. For females the probabilities decline more
moderately and steadily. Probabilities for males remain
much higher than for females until about age 45 and slightly
higher after that age.
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CHRONIC OBSTRUCTIVE PULMONARY DISEASES AND ALLIED CONDITIONS

The fifth leading cause of death in 1981 was chronic
obstructive pulmonary diseases and allied conditions. This
group of diseases caused 2,203 Michigan resident deaths, an
increase of 6.9 percent from the 1980 figure. Of the 2,203
deaths, 1,516 (68.8 percent) were to males (Table 2.28).

The median age at death of persons who died from these
respiratory diseases was 73 years, slightly higher than the
median of 72 years for deaths from all causes. However,
unlike deaths from all causes where the median for females
was substantially higher than for males (76 years and 69
years), the median age of females who died from chronic
obstructive pulmonary diseases and allied conditions was
lower than that  for males (72 years compared to 73 years).
The median age for white persons (73 years) was four vyears
higher than that for persons of other races (69 years).

The crude death rate for chronic obstructive pulmonary
diseases and allied conditions was 23.8 per 100,000
population. The crude death rate for males was 2.3 times
that for females (Table 2.29). Age-specific rates for males
and females from Table 2.29 are graphically presented in
Figure 2.26. The strong association between chronic
obstructive pulmonary diseases and allied conditions and
increasing age 1is clearly evident. Note also that age-
specific rates for males are as high or higher than those
for females 1in all age groups with sufficient events to
calculate rates. The relative differential between rates
for males and females increases steadily with age. In the
age group B85 years and over the rate for males is 4.9 times
that for females. The age-adjusted death rate for this
group of diseases was 2.8 times as high for males as it was

for females (26.4 and 9.3 deaths per 100,000 population
respectively).

Age-specific rates for white and other than white
persons are displayed in Figure 2.27. Rates were higher for
other than white persons prior to age 55, after which they
were higher for white persons. The age-adjusted death rate
from these respiratory diseases for white persons was 26
percent above that for other than white persons.

Table 2.30 presents age-adjusted death rates by sex and
race for the period 1970-1981 for deaths from this group of"
respiratory diseases. The age-adjusted death rates for
males remained fairly constant over the decade, while for
females the rate in 1981 was 66 percent higher than in 1970.
The  increase in age-adjusted rates for females was mainly
due to an even larger increase (76 percent) in rates for
white females, while the rate for other than white females
was 9 percent higher in 1981 than in 1970. The age-adjusted
death rate for the total population of Michigan from chronic
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DEATHS PER 1307 000 POPULATION

FIGURE 2,26 Ace-SPeciFic DEATH RATES* For DEATHS DUE TO CHRONIC OBSTRUCTIVE
PuLMoNARY DiseASES AND ALLIED CONDITIONS, BY SEX, MicHIGAN Resipents, 1981
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DEATHS PER 100,000 POPULATION

Ficure 2,27 Ace-SpeciFic NeATH RATES' For DEATHS DUE To CHRONIC
OBSTRUCTIVE PULMONARY DiSEASES AND ALLIED CONDITIONS, BY RACE,
MrcHicaN ResipenTs, 1981
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obstructive pulmonary diseases and allied conditions was
15.7 in 1980. This 1is 3.1 percent below the provisional
United States age-adjusted rate of 16.2 in 1980 (see
‘Technical Notes).

Of the 2,203 Michigan resident deaths due to chronic
obstructive pulmonary diseases and allied conditions, 1,420
(64.5 percent) were classified as <chronic airways
obstruction, not elsewhere classified. There were 521
deaths 1in 1981 due to emphysema, 126 due to bronchitis, and
110 due to asthma (Table 2.31).

Based on mortality data from 1979-1981, the probability
of eventual death due to chronic obstructive pulmonary
diseases and allied conditions is 0.039 for males and 0.017
for females at birth. The probability for males increases
steadily to a peak of 0.047 at age 65 and then declines in
the last few age groups. The probability for females
remains stable from birth through age 60 and then declines
in the oldest age groups (Figure 2.28). Between ages 60 and
85 the probability for females declines by 43 percent to
0.010. It should be recalled that these probability
estimates are based on mortality data which have been
changing rapidly, in part due to changing diagnostic
conventions.
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Table 2.31

Deaths Due to Chronic Obstructive Pulmonary Diseases
and Allied Conditions by Specific Cause, Michigan Residents, 1981

282 NUMBER .
LISsT® CAUSE OF DEATH OF PERCENT
NUMBER DEATHS

174 Chronic Airways Obstruction, not elsewhere classified 1,420 64.5

171 Emphysema . . . . ¢ v ¢ ¢ 4 v o ¢ ¢ ¢ o 5 s s e e . 521 23.6

., 170 Chronic Bronchitis . . . . ¢ ¢ ¢ v v ¢ ¢ v v o o « 110 5.0

172 Asthma . . . & ¢ v i i it e e e e e e e e e e e 110 5.0

173 Bronchiectasis and Extrinsic Allergic Alveolitis . 26 1.2

169 Bronchitis, not Specified as Acute or Chronic . . . . 16 - 0.7

Total . & & ¢ i et e e e e e e e e e e e e e e e e 2,203 100.0

'List of 282 Selected Causes developed by the 'National Center for Health Statistics

for tabulation of mortality data coded by the 9th Revision of the International
Classification of Diseases, WHO,
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PROBABILITY

1Note: Should comparisons be desired between this graph and a similar graph contained herein
that pertains to some other specified cause of death, differences in scale may be encountere‘
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PNEUMONIA AND INFLUENZA

One of every 44 deaths that occurred to Michigan
residents in 1981 was due to pneumonia and influenza. There
were a total of 1,716 such deaths of which 913 (53.2
percent) were to males.

The overall median age at death in 1981 for those dying
from pneumonia and influenza was 80 years (Table 2.32).
This 1is well above the median age of 72 years for all
deaths. The median ages at death for white persons were
significantly higher than those for other than white
persons. The median age for white males (79) was 10 years
greater than that for other than white males (69), while for
white females the median of 84 years exceeded by 12 years
that for other than white females. For persons of all races
the median for males was 5 years less than that for females.

The overall crude death rate for pneumonia and
influenza deaths in 1981 was 18.5, compared to a rate of
19.5 in 1980. The crude rate of 20.2 for males was 20
percent higher than the rate of 16.9 for females. On an
age-adjusted basis, this differential increased
significantly. The age-adjusted rate for males exceeded
that for females by 89 percent (Table 2.33).

The age-specific death rates for males and females
given in Table 2.33 are graphically displayed in Figure
2.29. Note the high pneumonia and influenza death rates for
both sexes under 1 year of age. Pneumonia and influenza
death rates increased rapidly beyond age 54 with rates for
males significantly higher than for females.

The crude rates given in Table 2.33 indicate that a
greater proportion of the white population died of pneumonia
and influenza in 1981 than was the case for the other than
white population. On an age-adjusted basis, however, the
rate for the other than white group was 74 percent above
that for the white group. Age-specific data indicate that
the rates for the other than white population were higher
from birth to age 85. Among persons 85 years or over, the
pneumonia and influenza death rate was higher for white
persons (Figure 2.30).

Pneumonia and influenza death rates have declined
markedly since 1900 both nationally and in Michigan (Figure
2.31). The annual rate was quite erratic from 1900 through
1940 or 1945, Since that time the rate has been fairly
stable in terms of year to year variation while the general
trend has remained downward. Michigan's rate of death due
to this cause has been below the national rate almost
without exception throughout this century. 1In 1900, the
rate in Michigan was 120.3 while the national statistic was
202.1. The peak year for both was 1918 when the rates for
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DEATHS PER 100,000 POPULATION

1
FIGuRE 2,29 AeE-SPECIFIC PNELMONIA AND INFLUENZA DEATH RATES™ BY SEX,
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DEATHS PER 100,000 POPULATION

F1GurRe 2.30 AGE-SPECIFIC PNEUMONIA AND INFLUENZA DEATH RATES ® BY RACE,
MicHreAn ResIDENTs, 1981
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FIGURE 2,31 PnEuwMONIA AND INFLUENZA DEATH RATES,
MicricAN AND UNITED STATES REsIDents,” 1990-1981°
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the United States and Michigan were 588.5 and 399.8,
respectively. In 1979 century 1low rates of 15.9 for
Michigan and 20.5 for the nation were recorded. Michigan's
rate of 18.5 1in 1981 was 22 percent below the provisional
rate of 23.7 for the United States.

Michigan's age-adjusted death rate for pneumonia and
influenza has been below that for the nation every year
since 1970 (Table 2.34). Between 1970 and 1981 the age-
adjusted rate for Michigan declined by 44 percent. Rates
for other than white persons declined more rapidly than
rates for white persons. The decline was most dramatic for
other than white females for whom the age-adjusted rate
dropped from 30.8 in 1970 to 10.9 in 1981, a decline of 65
percent. The declines in rates for other than white males
and females were more pronounced in Michigan than for the
United States (see Technical Notes).

The majority of deaths due to pneumonia and influenza
were not attributed to a specific organism. Pneumonia due
to other (7 deaths) and unspecified (1,262 deaths) organisms
accounted for 74.0 percent of all Michigan pneumonia and
influenza deaths in 1981 (Table 2.35). Another 12.9 percent
of the deaths were due to bronchopneumonia, organism
unspecified, and 130 deaths were due to pneumococcal and
other bacterial pneumonia (67 and 63 deaths, respectively).
The three most frequent categories of pneumonia and
influenza deaths together accounted for 94.4 percent of all
such deaths. 1Influenza was directly involved in 4.2 percent
of the pneumonia and influenza deaths in 1981, compared to
5.3 percent in 1980 and 1.4 percent in 1979.

The likelihood of eventual death being caused by
pneumonia and influenza 1is between 0.027 and 0.028 for
females and between 0.025 and 0.026 for males from birth to
age 50. The calculated probabilities for each sex increase
after this age, with probabilities for males increasing more
rapidly than those for females. Based on the Michigan
mortality experience of 1979-1981, by age 85 the chances of
eventually dying from pneumonia and influenza are 0.051 for
males and 0.041 for females (Figure 2.32).
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Table 2.35
Deaths Due to Pneumonia and Influenza by Specific Cause,
Michigan Residents, 1981

282 NUMBER
LIST' CAUSE OF DEATH OF PERCENT
NUMBER DEATHS
167 Pneumonia due to Other and Unspecified Organism 1,269 74.0
166 Bronchopneumonia, Organism Unspecified . . . . 221 12.9
165 Pneumococcal and Other Bacterial Pneumonia . . 130 7.6
168 Influenza L] L] L] L . . L] L] L L2 * L] L] . L] L] . . L] 72 4.2
164 Viral Pneumonia . . « + ¢« v & v v ¢ ¢ 4 4 4 4 . 24 1.4
Total . * *® . L ] L] L] . . . . . L] . L] L) L] . . * L 2 1 , 7 1 6 1 00 . 0

'List of 282 Selected Causes developed by the National Center for Health
Statistics for tabulation of mortality data coded by the 9th Revision of
the International Classification of Diseases, WHO.
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PROBABILITY

FIGURE 2,32 PROBABILITY OF EVENTUALLY DYING FROM PNEUMONIA AND INFLUENZA
BY AGE AND SEx, MicHIGAN RESIDENTS, 1970-108]1!
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INote: Should comparisons be desired between this graph and a similar graph
contained herein that pertains to some other specified cause of death,
differences in scale may be encountered.
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DIABETES MELLITUS

In 1381 diabetes mellitus caused the deaths of 1,487
Michigan residents. This is 20 more deaths than were caused
by this disease in 1980. Deaths to females numbered 837 or
56 percent of all diabetes mellitus deaths. There were 650
diabetes mellitus deaths to males in 1981.

The median age at death for persons dying from diabetes
mellitus was 73 years (Table 2.36). This is one year above
the median age of all deaths. Males dying from this disease
had a median age of 71 years, whereas the median for females
was 74 years. The median for white males was 72 years
compared to 75 years for white females. For other than
white males the median was 67 years and that for other than
white females 68 years.

Diabetes mellitus death rates by age, race, and sex are
presented in Table 2.37. The diabetes mellitus crude death
rate was 16.0 in 1981. The crude rate for females was 17.6,
about 22 percent higher than the rate of 14.4 for males.
When  age-adjusted rates are examined, however, this
relationship is reversed. The age-adjusted rate of 11.8 for
males was 10 percent above that of females (10.7). Age-
specific mortality rates for males and females presented in
Table 2.37 are graphically displayed in Figure 2.33. Rates
for males were similar to or higher than those for females.
Rates for both sexes increased steadily with advancing age.

Although the crude diabetes mellitus death rate for
white persons was somewhat above that of other than white
persons (16.3 compared to 14.8), the age-adjusted rate for
the other than white population was 52 percent higher than
that for the white population. The age-adjusted rate for
other than white females was 70 percent above that of their
white counterparts, while the age-adjusted rate for other
than white males was 35 percent above that of white males.
Age-specific rates for other than white persons were higher
than those for white persons in all age groups below age 85
with a sufficient number of events to calculate rates
(Figure 2.34). The greatest relative differential occurred
for ages 45 through 54, where the rate for other than white
persons was 2.4 times the rate for white persons.

Diabetes mellitus death rates in Michigan rose steadily
from a low of 9.3 in 1900 to a peak of 29.7 in 1949 (Figure
2.35). Adoption of the 6th revision of the International
Classification of Diseases in 1950 caused a significant
change in Michigan diabetes death rates. From 22.6 in 1950
the rate dipped somewhat then rose to a peak of 27.0 in
1966. Since then the rate has declined 41 percent to 16.0
in 1981. The lowest rate since the 6th revision of the ICD
was adopted in 1950 was the rate of 15.7 in 1979, In 1980
the rate increased slightly to 15.8. The increases in 1980
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DEATHS PER 100,000 POPULATION

Ficure 2.33 Ace-SpeciFic DiABeTES MeLLITus DEATH RATES® BY SEX,
MicHican ResipenTs, 1981
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!Note that death rates are shown on a logarithmic scale: vertical distances
represent relative differences in rate rather than absolute differences. ‘

*Rate is considered statistically unreliable.
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Ficure 2.34 Ace-SpeciFic DiaseTes MeLLiTus DEATH RaTes ' BY RACE,
MicHIGAN RESIDENTS, 1981
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‘ INote that death rates are shown on a logarithmic scale: vertical distances
represent relative differences in rate rather than absolute differences.

*Rate is considered statistically unreliable.
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RATE PER 100,000 POPULATION

FIGURE 2.35 DiaBeTES MeLLITus DEATH RATES, MicHIGAN AND UNITED STATES'
1900-1981°
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INational rates are from death registration states for 1900-1932 and the United States for
1933-1981. U.S. rates for 1980 and 1981 are provisional.

1900 1920

2The comparability of diabetes mellitus death rates from the 5th revision of the ICDA codin

procedures with those of the 6th revision is considered weak. The comparability ratip is

estimated to be .55. The 6th revision was adopted in 1949 for national cause-of-death

statistics and in 1950 for Michigan statistics. The comparability of diabetes mellitus

death rates through the 6th, 7th, 8th, and 9th revisions (1949 to date nationally anb
1950 to date in Michigan) is high. General comparison before and after these dates

;doption can be made but detailed study requires special consideration. See Technical
otes.
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and 1981 follow seven consecutive annual declines in the
diabetes mellitus death rate.

The national range in diabetes mellitus death rates in
the first half of this century was from 11.0 in 1900 to 27.1
in 1943. The rate for the nation since 1949, though more
stable than Michigan's rate, has tended to follow the same
pattern. A peak of 19.2 was reached in 1968. Since that
time the rate for the nation has declined by 21 percent to a
provisional 15.2 in 1981,

The diabetes mellitus death rate for the nation was
generally above Michigan's rate for the first 25 or so years
in this century. Since 1942, Michigan's rate has been above
that of the nation. Through the 1960's the differential
between the rates for Michigan and the United States was
quite large. This has only recently started to diminish.
In 1981 Michigan's rate (16.0) was 5.3 percent above the
provisional rate of 15.2 for the United States.

Age-adjusted death rates for diabetes mellitus for the
years 1970-1981 are presented in Table 2.38. These rates
have generally declined both in Michigan and the United
States for all population groups. The rate for the total
population of Michigan has declined by 45 percent since
1970, and has fallen or remained the same each year since
1972. The rate for the U.S. declined by 28 percent between
1970 and 1980 (see Technical Notes). In Michigan, rates for
other than white persons experienced a greater absolute and
relative decline than those for white persons. In 1970 the
age-adjusted rate for other than white males was 46 percent
above that for white males. 1In 1981 the differential was 35
percent. In 1970 the rate for other than white females was
over twice that of white females. This differential was
still 70 percent in 1981,

The declines in the age-adjusted rates for other than
white persons were much greater in Michigan than those
observed for these groups nationally. Michigan's rates for
other than white persons were substantially higher than
comparable rates for the nation in 1970, but were lower than
those for the nation in 1979, Age-adjusted rates for white
persons in Michigan also declined more sharply than
comparable rates for the nation. However, they remained
higher than those of the nation throughout the period.

In 1981 76.1 percent of all diabetes mellitus deaths
were without mention of complication. Diabetes with
peripheral circulatory disorders caused 105 deaths, while
diabetes with renal manifestations resulted in an additional
93 deaths. There were 119 deaths in 1981 from diabetes with
ketoacidosis or coma. These are deaths where a diabetic
crisis was involved (Table 2.39).
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Table 2.39

Deaths Due to Diabetes Mellitus by Detailed Cause,

Michigan Residents, 1981

ICD NUMBER
LIST! CAUSE OF DEATH OF PERCENT
NUMBER DEATHS
250.0 Diabetes Mellitus without Mention of Complication 1,132 76.1
250.6 Diabetes with Peripheral Circulatory Disorders . 105 7.1
250.3 | Diabetes with Renal Manifestations . . . . . . . 93 6.3
250.1 | Diabetes with Ketoacidosis . . . . . . . . . . . 68 4.6
250.2 Diabetes with Coma . . . . . .-, . . . . . .. . 51 3.4
250.7 Diabetes with Other Specified Manifestations . . 22 1.5
250.5 | Diabetes with Neurological Manifestations . . . . 13 0.9
250.4 Diabetes with Ophthalmic Manifestations . . . . . 3 0.2
Total . . . . . . s e e e e e e e e e e . 1,487 100.0

'Detailed List of the 9th Revision of the In

Diseases, WHO.
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At birth, the probability of eventual death due to
diabetes mellitus 1is 0.016 for males and 0.025 for females
(Figure 2.36). The probability of death from diabetes
mellitus for females increases slightly from birth to age 60
and declines after that age. Females are less likely to
eventually die from this cause at ages 70 and older than
when they were born. Probabilities for males are
consistently below those for females, and decline less in
the older ages. The peak probability for males is 0.017 at
age 70.

216




PROBABILITY

FIGURE 2.36 PROBABILITY OF EVENTUALLY DYING FROM NIABETES
MeLLITus BY AGE AND SEX, MicHIGAN ResIDENTS,1979 -198]1!
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ATHEROSCLEROSIS

There were a total of 1,270 Michigan resident deaths
attributed to atherosclerosis in 1981, making this cause the
8th leading cause of death in the state. Atherosclerosis is
the term under the 9th Revision (adopted in 1979) for the
category most nearly comparable to arteriosclerosis under
the 8th Revision. Of the deaths due to this cause in 1981
61.3 percent were to females, while 45.8 percent of all
deaths were to females. Only 52 of the 1,270 deaths were to
other than white persons. This 1is 4.1 percent of all
atherosclerosis deaths, while 13.4 percent of all deaths
were to other than white persons.

The majority of the atherosclerosis deaths were to
persons of advanced ages. The median age of all deaths
resulting from this disease was B85 years. The median age at
death for males was 4 years lower than that for females, and
the median for other than white persons was 7 years lower
than that for white persons (Table 2.40).

Atherosclerosis resulted in 13.7 deaths per 100,000
Michigan residents in 1981, This represents a 1.5 percent
increase from the rate of 13.5 in 1980. Deaths to females
from this disease were relatively more frequent than for
males with crude mortality rates of 16.4 and 10.9
respectively (Table 2.41). The age-adjusted rate for males,
however, was 25 percent higher than that for females. Age-
specific atherosclerosis death rates rose sharply beyond age
74 for persons of both sexes. Rates for males were above
those for females in all age groups below age 85 with a
suff%cient number of events to calculate rates (Figure
2,37).

The crude rate for deaths due to atherosclerosis for
white persons was 4.3 times that for other than white
persons. However, when the differing age distributions of
the two groups are considered, the differential 1is greatly
reduced. The age-adjusted rate of 6.6 for whites is double
the rate of 3.3 for other than white persons (Figure 2.38).

Inspection of arteriosclerosis death rates since 1900
is far 1less informative than study of the historical data
for other causes of death, The classification of this
disease has been significantly altered several times since
the inception of the ICD codes (see footnote of Figure
2,39). What can be seen in Figure 2.39 is a strong rise
between 1900 and 1912. Rates in Michigan and the nation
then stabilized and began declining. A coding revision in
1930 then breaks comparability with 1929 rates. The
arteriosclerosis death rates from 1930 through 1948 show no
clear direction., From 1950 through 1967 the rates for the
nation held fairly stable while in Michigan the rates
dropped and then returned to national levels. From 1968
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1
F1Gure 2.3/ Ace-SPECIFIC ATHEROSCLEROSIS DEATH RATES® BY SEX,
MicHiGan ResIDENTs, 1981
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'Note that death rates are shown on a logarithmic scale: vertical distances
. represent relative differences in rate rather than absolute differences.

*Rate is considered statistically unreliable.
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DEATHS PER 100,000 POPULATION

. 1
FIGURE 2.38 AGE-SPECIFIC ATHEROSCLEROSIS DEATH RATES ~ BY RACE,
MicHIGAN RESIDENTS, 1981
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*Rate is considered statistically unreliable.
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RATE PER 1807 000 POPULATION

FIGURE 2,39 ATHEROSCLEROSIS' DNEATH RATES, MICHIGAN AND
UnITED STATES Resipents,” 1900-193T°

Michigan
------ United States

!
L)

1900 1920 1940 1960 1980

'Prior to 1979 termed Arteriosclerosis.
*National rates are from death registration states for 1900-1932 and the United
States for 1933-1981. U.S. rates for 1980 and 1981 are provisional.
3A]though Michigan and United States arteriosclerosis death rates are comparable
for any given year, changes in the International Classification of Diseases over
the years have made historic comparison of these rates extremely difficult.
Comparability breaks are especially pronounced in the 1930, 1939, 1949 and 1968
revisions. Analysis of arteriosclerosis death rates over the time period 1900-1981
requires detailed study to maintain comparability.
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through 1979 the death rates due to arteriosclerosis in
Michigan were below national rates. In 1980 and 1981 the
Michigan rate exceeded the national rate. In 1981 the
Michigan rate of 13.7 exceeded by 10 percent the provisional
rate of 12.5 for the nation.

Age-adjusted atherosclerosis death rates have declined
for all population groups in both Michigan and the United
States since 1970 (Table 2.42). The rates for white
Michigan residents were quite similar to those for the
nation, while Michigan's rates for other than white persons
were substantially below the comparable rates for the nation
(see Technical Notes). Rates for other than white persons
were markedly lower than those for white persons in Michigan
but only slightly lower for the nation.

Nearly all atherosclerosis deaths are reported as
generalized and/or unspecified as to type. Only 61 of the
1,270 deaths were 1in other classifications. Of these, 59
were attributed to atherosclerosis of arteries of the
extremities (Table 2.43).

The 1979 through 1981 mortality data for Michigan
indicate that females are more likely to eventually die from
atherosclerosis than males. At birth, the 1likelihood for
females is 0.029, while for males it 1is 0.015. These
probabilities rise slowly through age 50 and increase
rapidly beyond that age. By age 85, the probability of
eventually dying from atherosclerosis is 0.053 for females
and 0.041 for males (Figure 2.40).
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Table 2.43

Deaths Due to Atherosclerosis by Detailed Cause,

Michigan Residents, 1981

*

ICD NUMBER
LIsST! CAUSE OF DEATH OF PERCENT
NUMBER DEATHS
440.9 | Generalized and Unspecified Atherosclerosis . 1,209 95.2
440.2 Atherosclerosis of Arteries of the Extremities 59 4.6
440.0 Atherosclerosis of Aorta . .« v ¢« ¢ « o« « o + = 2 0.2
Tota l [ ] [ ] - L ] L ] . L] L ] . . [ ] * L ] L] - [ ] [ ] L ] * L ] 1 ' 2 7 0 1 0 0 L] 0

'‘Detailed List of the 9th Revision of the International Classification of

Diseases, WHO.
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FiGure 2.40 PROBABILITY OF EVENTUALLY DYING FROM ATHEROSCLEROSIS BY AGE AND
. Sex, MicHiGaN Resipents, 1979-19811
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contained herein that pertains to some other specified cause of death,

differences in scale may be encountered.
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CHRONIC LIVER DISEASE AND CIRRHOSIS

The 9th leading cause of Michigan resident deaths in
1981 was chronic liver disease and cirrhosis. This category
was termed cirrhosis of the liver prior to 1979. There were
1,253 deaths attributed to this category in 1981, of which
65.4 percent were to males.

The median age for deaths due to chronic liver disease
and cirrhosis (58 years) was 14 years below that for deaths
from all causes (Table 2.44). For deaths from this cause in
1881 the median age was 58 years for both males and females.
The median ages at death for white males and females were 60
and 61 years, respectively. For other than white males and
females the median ages at death were 52 and 51 years,
respectively.

Death rates for chronic liver disease and cirrhosis by
age, race, and sex are presented in Table 2.45. In 1981 the
crude rate for males was twice that for females. The age-
adjusted rate for males was 2.2 times that for females. Age-
specific rates for males ranged from 1.6 to 2.7 times those
for females (Figure 2.41). The highest rate for both males

and females was for the age group 65-74 years (73.0 and 28.1
respectively).

The crude mortality rate for deaths due to chronic
liver disease and cirrhosis for other than white persons was
63 percent higher than that for white persons and the age-
adjusted rate for other than white persons was 2.3 times the
rate for white persons. The largest relative differential
occurred in the 25-34 year age group, where the rate for
other than white persons was 6.8 times that for white
persons. The highest age-specific rate for white persons
was 48.0 deaths per 100,000 population in the age group
65-74 years. For other than white persons the peak rate
(78.?) was observed for the age group 55-64 years (Figure
2.42).

Cirrhosis of the liver was the cause of death for 7.9
of every 100,000 Michigan residents in 1900. Death rates
due to this cause rose to a peak of 13.1 in 1916, after
which the relative frequency of cirrhosis deaths fell
sharply, dropping to 7.4 in 1919, The Michigan rates held
stable from this point until 1936 when they began increasing
slowly. A peak of 12.4 was reached by 1948. The statistics
for Michigan shown in Figure 2.43 after 1949 are not
comparable with preceding years due to a revision of the
underlying cause of death determination. By isolating the
period 1950-1981, this problem can be ignored. Michigan's
mortality rate for this disease doubled between 1950 and
1972, when the highest rate of the century was recorded
(19.7). The rate of 13.5 in 1981 was 31 percent below the
rate of 1972,
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Ficure 2.41 Ace-SpeciFic CHrRoNIC LiVER Disease AND CIRRHOSIS DEATH
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represent relative differences in rate rather than absolute differences.
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DEATHS PER 100,000 POPULATION

FiGuRE 2.42 Ace-SpecIFIc CHrRoNIC LIVER NISEASE AND CIRRHOSIS DEATH RaTEs * BY RACE,
MicHIGAN REsIDENTS, 1981
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RATE PER 100,000 POPULATION

FIGURE 2.43 CHRoNIC LIVER DiSEASE AND CIRRHOSIS DEATH RATES
MicHiGAN AND UNITED STATEs Resipents,  1900-1981°
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1Prior to 1979 termed Cirrhosis of liver.

2National rates are from death registration states for 1900-1932 and the United States for
1933-1981. U.S. rates for 1980 and 1981 are provisional.

3The comparability of cirrhosis of the liver death rates from the 5th revision of the ICDA
coding procedures with those of the 6th revision is considered weak. The comparability
ratio is estimated to be .80. The 6th revision was adopted in 1949 for national cause-of-
death statistics and in 1950 for Michigan statistics. The comparability of cirrhosis of
the Tiver death rates through the 6th, 7th, 8th, and 9th revisions (1949 to date nationally
and 1950 to date in Michigan) is high. General comparison before and after these dates of
adoption can be made but detailed study requires special consideration. See Technical
Notes. 233



The cirrhosis of the 1liver mortality rate for the
United States was well above Michigan's rate early in this
century. The highest rate for the nation during the first
half of the century occurred in 1907 (14.8). The rates for
Michigan and the nation were similar from about 1916 through
1968. Between 1968 and 1972, rates for Michigan rose above
those for the nation. The sharp drop in Michigan's rate
since 1972 has brought the statistic for the state closer to
- the national figure. 1In 1981 the chronic liver disease and
cirrhosis death rate of 13.5 for Michigan was 4.7 percent
above the provisional rate of 12.9 for the nation.

Age-adjusted death rates by sex and race for chronic
liver disease and cirrhosis for the years 1970-1981 are
recorded in Table 2.46 (see Technical Notes). These rates
generally peaked about 1972 in Michigan and have tended to
decline since then. For the U.S. the increases observed in
the early part of the decade were less pronounced, as were
the declines after that time. The rates in Michigan for
other than white males have been substantially higher than
for all other groups, including the rates for other than
white males observed nationally. The rates for other than
white females in Michigan have also been considerably higher
than the comparable rates for the nation. Rates for white
males in Michigan were higher than rates for white males
nationally throughout the decade. Rates for white females
in Michigan were higher than for their counterparts in the
nation at the beginning of the decade. 1In recent years the
rates for the two groups have been similar. The age-
adjusted rate for the total population of Michigan in 1980
was 12 percent above the provisional rate for the United
States.

Cirrhosis of the liver without mention of alcohol was
the most frequently reported cause of deaths due to chronic
liver disease and cirrhosis in 1981, resulting in 676 deaths
(Table 2.47). The second largest category was alcoholic
cirrhosis of the 1liver with 271 deaths. There were 126
deaths attributed to other chronic nonalcoholic liver
disease. Including deaths due to alcoholic cirrhosis of the
liver, alcoholic fatty liver, acute alcoholic hepatitis, and
unspecified alcoholic 1liver damage, there were 386 deaths
with mention of alcohol attributed to the category of
chronic 1liver disease and cirrhosis. The total number of
alcohol-related deaths in 1981 was 523, This figure
includes 12 deaths due to alcoholic psychoses, 93 due to
alcohol dependence syndrome, 28 due to nondependent abuse of
alcohol, and an additional 4 deaths due to accidental
poisoning by alcohol. It should be noted that these numbers
do not include deaths from motor vehicle and other accidents
in which alcohol was involved.

The probability of eventually dying from chronic liver
disease and cirrhosis, based upon Michigan mortality data
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Table 2.47

Deaths Due to Chronic Liver Disease and Cirrhosis by Detailed Cause,
Michigan Residents, 1981
ICD NUMBER
LIST! CAUSE OF DEATH OF PERCENT
NUMBER DEATHS
571.5 Cirrhosis of Liver Without Mention of Alcohol 676 54.0
571.2 Alcoholic Cirrhosis of Liver . . o e e e e 271 21.6
571.8 Other Chronic Nonalcoholic Liver Disease . . 126 10.1
571.3 | Alcoholic Liver Damage, Unspecified . . . . . 44 3.5
571.0 Alcoholic Fatty Liver . . . ¢ ¢« o« ¢ o o o o & 42 3.4
571.4 Chronic Hepatitis . . . + + ¢ « v ¢« ¢ ¢« o « & 35 2.8
571.1 Acute Alcoholic Hepatitis . . . . ¢« ¢« ¢« « o & 29 2.3
571.6 Biliary Cirrhosis . . « & v ¢ & ¢ ¢ « o« o o & 17 1.4
571.9 | Unspecified Chronic Liver Disease Without . .
Mention of Alcohol . . . . . . . . ¢« « ¢ o & 13 1.0
Tota l . . * » L) L] L] . L] * . L] L] L] L] L] L] L] . L] 1 ' 2 5 3 1 0 0 L] 0

'Detailed List of the 9th Revision of the International Classification of

Diseases, WHO.
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from the years 1979-1981, is displayed in Figure 2.44 by age
and sex. This graph reveals that the risk for males of
dying from a disease in this category is consistently about
double that for females. At birth, males have a probability
of 0.018 of eventually dying from chronic liver disease and
cirrhosis. For females the probability is 0.009. These
probabilities remain nearly constant for both sexes through
age 40, whereupon the threat of death due to these diseases
diminishes with advancing age. By age 85 the risk is 0.002
for males and 0.001 for females.
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F1GURE 2,44 PROBABILITY OF EVENTUALLY DvING FROM CHRONIC LIVER DISEASE
AND CIRRHOSIS BY AGE AND SEX, MicHiean Resipents, 1973-1981'
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SUICIDE

There were a total of 1,074 suicide deaths in 1981,
making suicide the 10th leading cause of death. Of the
deaths resulting from suicide 75.0 percent were to males.
91.2 percent of all suicide deaths were to white persons,

Fifty percent of all suicide deaths occurred at or
below the age of 39. The median age at death for males was
38 years, 3 years below that for females. The median ages
at death for white males and females were 39 and 42 years
respectively. For other than white males the median age at
death was 29 years (Table 2.48).

The crude suicide death rate in 1981 was 11.6 per
100,000 population. The crude rate for males (17.8) was 3.2
times that for females (5.6). Age-specific rates for males
were higher in all age groups (Table 2.49 and Figure 2.45).
While suicide rates for males were highest among men from
25-34 years and those aged 65 or older, the rates for
females were highest from age 35 through 64 and declined in
the older age groups. The greatest relative differential by
sex was in the 75-84 year age group where the rate for males
was 15 times that for females.

The crude suicide death rate for the white population
was 89 percent higher than that for the other than white
population. The age-adjusted rate for white ‘persons was 76
percent higher than that for other than white persons., Age-
specific rates by race from Table 2.49 are displayed in
Figure 2.46. Age-specific rates for white persons were
greater than those for other than white persons in all
categories with sufficient events to calculate rates. There
were 150 suicide deaths of white persons 65 years of age or
older. This is 15.3 percent of all suicide deaths of white
persons. Among persons of other races there were 6 suicide
deaths at age 65 or over (6.4 percent of the total).

There 1is strong similarity in both the trend and
magnitude of suicide death rates for Michigan and the United
States in this century (Figure 2.47). There were two
complete cycles of rising then falling rates in the period
1900 through 1944. The rates then held fairly stable for
about 20 years. Between 1964 and 1977 the suicide death
rate increased by 39 percent in Michigan, reaching 14.0, the
highest rate since 1938. The highest rate during this
century for Michigan was 18.8 in 1931, while the lowest was
the rate of 8.8 in 1900. For the nation high and low rates
were observed in 1932 (17.4) and in 1957 (9.8). 1In 1981 the
provisional rate for the United States was 12.3, compared to
Michigan's rate of 11.6.

Age-adjusted suicide death rates by race and sex for
Michigan and the United States are presented in Table 2.50,

239




* * * * 6T (o] 144 6€ oy 187 8¢ 6€ Aepyidig ise’

3v aby uvipan
- - - 9 8L v6 (414 8TL 086 89z 208 vLO} saby |1V
- - - - - - - - - - - - peieiS 10N
- - - - - - - € € - € € +06
- - - - - - - 8 8 - 8 8 68-68
- - - - - - b 84 6} ! 8 6 ¥8-08
- - - - v v v 544 LT v LT LE 6L-SL
- - - - } ' 8 VE 6¢ 8 4> oy PL-0OL
- - ~ - } b b 14 vs b 144 1=} 69-69
- - - - ' b oz (514 €9 (014 144 v9 $9-09
- - - - T z 44 VS €L ze €5 SL 65-5S
- - - z 4 14 LT GS 4:] 6T LS o8 S-08
- - - b S ] 14 1] 19 oT (84 L9 ev-Gv
- - - - 4 4 64 514 z9 64 LY 99 yp-Ov
- - - b 9 L zE LS 68 €€ £9 . 96 6E-GE
- - - 9 £ 6} 62 v €6 GE LL chHi ve-0€
- - - z 6} 1e ve z6 o4 14 bbb LE} 6C-ST
- - - € S 8i 6} [~Te] 142 [A4 oC) r44% vz-0C
- - - } S 9 ol €S €9 (W 85 69 61 -Gl
- - - - - - ' € 1 ! > 14 v1-0t
- - - - - - - - - - - - 6-5S
- - - - - - - - - - - - v-1
- - - - - - - - - - - -  JOpun

3IVW34d 37vW | vioi | 3vwad 39vW | vioi | 37VAW3S 37vW | IvioL | 37vW3d 3vW | viod

SYV3IA NI 3OV

Q31v1iS LON 30VY ¥3HL10 1V 3LIHM S3ovy 1V
186} ‘siuapisay uebiyoipw

‘x0S pue ‘8ocey ‘eby Aq epidins 03 @ng syieeQ
8y°'C 9iqel

240



‘8|qel 18J4un A({eD}31S}1elsS paJdapisuod s} 231y x

*S9ION [ediuydsa) 28Ss !QOp6l U} pajelswNUS Se sBlels
peiiun 8yy 3o uopieindod (210} BY} 40 UOLINQI4ISP abe ayy uojie|ndod puepueis 8yl se Buisn ‘poyzsu
10841p 8yl Aq peindwo)y -dnoub psa)jioads uyp uojieindod 00000 Jad s@ied yiesp O} j4ioeds-abe uo peseq.

- J9A0 pue gg AuoBei1eo 3yl Ul papniou; a.am pajels jou abe yim syyesq °sayed
yieap o} 4}oads-abe 30 uUO}3IeINAWOD 03 JOjud Pajeoo| |8 ALWOPUEJ DJ4dM PBIEIS JI0U BDBU JO X3S Y} M syieaq;

c'c [ 8°'9 £°9 c'8i o'ci LS v L) €7 4E . @318y paisn[py-aby
* * * * S°Sy o'vi * 8 v o'el JaAQ pue sSJesp G8
* * * }E 8'¢cy o8} 6°C z'ecy L L} sJeoA ¥8-SL
* * * L9 v Ee v 8t Ouw S°0¢ 89t SJ4e3A $L-GS9
* * * v Ot 9°'6¢2 9° L1 '8 v'€EC 6°6Gt sJeap $9-GS
* 6°Cl v's 6°Ct S°EC L8 L'} c'ee 8 91} sdeadA pS-Sb
* S'vi G L (Y e'ce 9°9¢ 9°6 c'ic [ 5" SJesA yv-GE
8°G LT L St (o0 ] L €T 8 St L L c've 8°GI SJesA vE-GC
* 9°'vi S'8 6°¢€ c'ic 9°'Ci L E [ e14 o'ct sJdeap vT-Si
* * * * * * * * * SJedA pi-i
* * * * * Tox * * * . JBBA | J3pUN
4 S i 9°9 £€'9 061} STt 9°'¢g 8Ll 9t ajey apnud-saby |1V
3VW3d4 3TVH IvioL ERLVLEF] ERL]] violL ERLVLEF ERLs avioL
JLIHM NVHL ¥3H10 JLIHM S30vd 1V o

1864 ‘Siuspisay uebiyoiw
‘X85 pue ‘aoey ‘sby AQ saiey yieaqg 8ptoins
6v°C ®lqet

241



DEATHS PER 100,000 POPULATION

FIGURE 2.45 Ace-SpeciFic SuicipE DEATH RaTEs~ BY SEX,
MicH1GaN Resipents, 1981
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FIGURE 2.46 Ace-SpeciFic SuiciDE DeaTH RATES' BY RACE,

MicHiGaN Resipents, 1981
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FIGURE 2.47 Suicipe DeatH RaTes, !MICHIGAN AND
INITED STATES ReEsIDENTs,  1900-1981°

RATE PER 100,000 POPULATION

nighigan
qu- ------ nited States
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YEAR

1National rates are from death registration states for 1900-1932 and the United
States for 1933-1981. U.S. rates for 1980 and 1981 are provisional.

2Suicide death rates since 1900 are suitable for general comparison over time but
detailed study (such as time series) requires special consideration. See Technical
Notes.
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For Michigan white females the age-adjusted rate for suicide
remained quite stable from 1970 through 1977, and has since
declined, while that for white males increased between 1970
and 1977, and has fallen in each of the 1last four years.
The rates for other than white persons, though exhibiting no
clear trend, were consistently below those of their white
counterparts throughout the period. Rates for the nation
were more stable. For white and other than white females
the rates showed no clear trend. The rate for white males
peaked in 1977, and the rate for other than white males
increased by 27 percent between 1970 and 1979. The rates in
Michigan for the other than white population were
significantly higher than those of the nation. Rates in
Michigan for the white population groups were similar to
those of the nation. The age-adjusted rate for the total
population of Michigan was at or above the comparable
national rate each year from 1970 through 1979. 1In 1980 the
state rate was 8.2 percent below the provisional rate for
the United States (see Technical Notes).

Suicides in Michigan were predominantly the result of
one of four types of self-inflicted injury. Self-inflicted
injury by firearms caused 579 deaths 1in 1981, Hanging,
strangulation and suffocation resulted in 160 deaths. Self-
inflicted poisoning by gases and vapors resulted in 153
deaths, of which 126 were attributed to motor vehicle
exhaust gas and another 24 to other carbon monoxide
poisoning. There were 95 deaths due to poisoning by drugs,
medicaments, and biologicals. Together these four types of
suicide accounted for 91.9 percent of all suicide deaths to
Michigan residents in 1981 (Table 2.51).

Using the Michigan mortality experience of 1979 through
1981, the chance of a male eventually dying from suicide is
0.014 at birth. The risk for females 1is 0.005. These
probabilities hold relatively constant through age 20 then
taper slowly with advancing age (Figure 2.48).
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Table 2.51
Deaths Due to Suicide by Method,
Michigan Residents, 1981

282 NUMBER
LIST' ’ CAUSE OF -DEATH OF PERCENT
NUMBER DEATHS ’
269 Suicide by All Other and Unspecified Firearms . . . 568 52.9
267 Suicide by Hanging, Strangulation, and Suffocation . 160 14.9
266 Suicide by Gases and Vapors . . . . . . .« + . . . . 153 14,2
. 264 Suicide by Drugs, Medicaments, and Biologicals . . . 95 8.8

270 Suicifde by All Other Means and Late Effects of Self-

Inflicted Injury . . . . v v v v v v v v v v e 77 7.2
268 Suicide by Handgun . . . . . . . . . . . . . .. .. T 1.0
265 Suicide by Other Solid or Liquid Substances . . . . 10 0.9
Total . . . . L oLt e e e i e e e e e e 1,074 100.0

'List of 282 Selected Causes developed by the National Center for Health Statistics
for tabulation of mortality data coded by the 9th Revision of the International
Classification of Diseases, WHO.
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PROBABILITY

FiGURE 2.43 PROBABILITY OF EVENTUALLY DYING FROM SUICIDE BY AGE AND
Sex, MicHiean Resipents, 1979-1981°
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1 Note: Should comparisons be desired between this graph and a similar graph
contained herein that pertains to some other specified cause of death,
differences in scale may be encountered.
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THE PROBABILITY OF EVENTUAL DEATH DUE TO A SPECIFIED CAUSE

While cause-specific death rates are useful in gauging
the frequency of death due to certain causes and in making
comparisons between areas or populations, they do not relate
the risk that the condition imposes on the population with
clarity. Mortality data can be used to develop this risk in
probabilistic terms. Through the application of 1life
expectancy techniques, a probability of death due to a given
cause can be estimated. Such probabilities represent the
average risk of eventual death being caused by a specified
condition under an assumption that the mortality across all
ages that was observed in a time period will remain
unchanged through the remaining 1life of the population,
These probabilities can be estimated for any given age
attained. The following table relates the probability at
birth of dying from the ten leading causes of death based
upon Michigan mortality experience for the years 1979
through 1981.

PROBABILITY AT BIRTH
OF EVENTUAL DEATH

DISEASE CATEGORY DUE TO CONDITION FOR:
Males Females

Diseases of the Heart 422 .439
Malignant Neoplasms .210 . 184
Cerebrovascular Diseases .072 .118
Accidents and Adverse Effects .043 .024
Chronic Obstructive Pulmonary

Diseases and Allied Conditions .039 017
Pneumonia and Influenza .025 .027
Diabetes Mellitus .016 .025
Atherosclerosis .015 .029
Chronic Liver Disease and

Cirrhosis .018 .009
Suicide .014 .005
All Other Causes .126 . 123
Total 1.000 1.000

The 1979 through 1981 data would indicate that 87.4
percent of all males and 87.7 percent of all females in
Michigan will die from one of the ten leading causes if all
things remain constant. Approximately four of every ten
people will die from heart disease. Women face higher risks
of death from heart disease, cerebrovascular disease,
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pneumonia and influenza, diabetes mellitus, and
atherosclerosis than do males. At the same time, males are
more 1likely to die from cancer, accidents, chronic
obstructive pulmonary diseases and allied conditions,
chronic liver disease and cirrhosis, and suicide.

Related to the probability at birth of eventual death
due to a given cause 1is the hypothetical gain in life
expectancy that would result if a given cause of death were
.~ eliminated. Based on 1979-1981 mortality data, the average
number of years of life gained by eliminating deaths due to
a major cause is given in the table that follows. Deaths in
infancy from all causes are added for comparative purposes.

YEARS GAINED IN

LIFE EXPECTANCY FOR:
DISEASE CATEGORY ELIMINATED

Males Females

Diseases of the Heart 4.94 3.37
Malignant Neoplasms 2.72 2.72
Cerebrovascular Diseases 0.57 0.75
Accidents and Adverse Effects 1.27 0.59
Chronic Obstructive Pulmonary

Diseases and Allied Conditions 0.35 0.19
Pneumonia and Influenza 0.19 0.16
Diabetes Mellitus 0.16 0.24
Atherosclerosis 0.07 0.08
Chronic Liver Disease and

Cirrhosis 0.35 0.21
Suicide ‘ 0.39 0.15
All Causes of Infant Mortality 1.01 0.88

The largest gains in life expectancy would result from
the elimination of heart disease and cancer, the two leading
causes of death. Considering the number of deaths involved,
relatively large gains in life expectancy would result from
the elimination of infant mortality, accidents, and suicide.
Eliminating deaths in the younger age groups, where many of
the deaths from these causes occur, has a greater impact on
the potential number of years of life to be gained than
eliminating deaths in the older age groups.

250




INFANT DEATHS

of the 75,818 deaths occurring to Michigan residents in
1981, 1,851 occurred to individuals less than one year of
age. The number of infant deaths declined steadily each
year from 1958 through 1980, with the single exception of
1970. In 1981 the number of infant deaths was the same as
in 1980. The frequency of infant deaths has declined by
47.0 percent since 1970 when there were 3,492 such deaths
(Table 2.52). Nationally, the number of infant deaths in
1981 was 42,700 (provisional). This was 42.8 percent below
the number in 1970 and 5.1 percent below the provisional
figure for 1980.

The rate of death for infants under the age of one year
has dropped considerably since 1900. 1In that year there
were 157.1 infant deaths for every 1,000 live births. This
means that about 16 of every 100 infants did not survive
their first year. This rate fell below 100 by 1914 (96.8),
to less than 70 by 1927 (67.7), and to less than 50 by 1937
(47.8). During the 1940's the Michigan 1infant death rate
declined from 40.6 in 1940 to 28.9 1in 1949. Relative
declines in rate slowed considerably in the 1950's and
1960's. It was not until 1971 that the rate dropped below
20 to 19.5. The rate of decline between 1970 and 1980
compares favorably with the rate of decline observed before
1950. In 1981, the Michigan infant mortality rate was 13.2
(Figure 2.49). This increase of 3.1 percent from the 1980
rate is the largest relative increase in the infant death
rate since World War II. '

During the period 1915-1928, the rate for Michigan was
above that for the United States 9 of 14 years. From 1929
through 1969, Michigan's infant death rate was consistently
below the national statistic. From 1970 through 1975 the
infant mortality rate in Michigan was slightly higher than
the rate for the nation. From 1976 through 1980 the rates
for the state and nation were similar. The provisional rate
for the United States in 1981 was 11.7. This is 11.4
percent below the rate for Michigan.

Table 2.53 shows the numbers of infant deaths and
infant death rates by age at death for the period 1970-1981.
The number of infants that died during the first day of life
in 1981 (815) 1is greater than the number of deaths of
infants aged 7-364 days (740). 69.2 percent of all infant
deaths occurred within the first month of life in 1381, and
60.2 percent occurred in the first week. These percentages
were 76.8 and 70.5 percent in 1970. A review of Table 2.53
reveals that the 35.3 percent decline in the infant
mortality rate since 1970 stems largely from reductions in
the rate of death for those less than 7 days of age. The
death rate for infants during their first day of life has
declined 27.1 percent since 1970, while the death rate for
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Table 2.52
Infant Deaths and Infant Mortality Rates,
Michigan and United States Residents, 1970-1981

UNITED STATES MICHIGAN
YEAR
NUMBER RATE NUMBER RATE
74,667 20.0 1970 | 3,492 | 20.3
67,981 19.1 1971 | 3,157 | 19.5
60,182 18.5 1972 | 2,801 | 19.1
55,581 17.7 1973 | 2,561 | 18.1
52,776 16.7 1974 | 2,387 | 17.4
50,525 16.1 1975 | 2,205 | 16.5
48,265 15.2 1976 | 1,978 | 15.1
46,975 14.1 1977 | 1,945 | 14.1
45,945 13.8 1978 | 1,931 | 13.9
45,665 13.1 1979 | 1,921 | 13.3
45,000Pr. | 12.5Pr. | 1980 | 1,851 | 12.8
42,700Pr. | 11.7Pr. | 1981 1,851 | 13.2
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RATE PER 1,000 LIVE BIRTHS

FIGURE 2.49 INFANT MORTALITY RATES, MicHIGAN RESIDENTS
1901981 anp UN1TED StATES Resipents,®  1915-1931

Michigan
22(}_ ------ United States
0 : i : : } + i +
1800 1920 1940 1860 1880

YEAR

'United States rates for 1980 and 1981 are provisional.
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ages 1-6 days has declined by 66.9 percent over the last
eleven years. 1In contrast, the death rate for infants aged
7-27 days actually increased in the mid-1970's before
dropping to about the 1970 level. The death rate for
infants aged 28-364 days was quite stable from 1970 through
1975. This rate fell in 1976 and 1977 but increased in 1978
to about the same level as observed in 1970. The death rate
for this age group has declined since 1978. 1In 1981 the
death rate for infants aged 28-364 days was 4.05, 14.0
percent below the comparable rate for 1970. The increase in
the infant death rate between 1980 and 1981 was largely due

to the increase of 6.6 percent in the death rate for infants
under one day old.

Infent mortality rates have varied considerably by
race. Rates for white and other than white infants since
1950 are graphically displayed in Figure 2.50. Rates for
other than white infants were higher throughout the period.
Although the rates for both race groups have declined, those
for white infants have decreased by a relatively larger
amount. As a result, the racial differential in infant
mortality rates has increased since 1950. Between 1950 and
1965, the infant mortality rate for white infants declined
moderately while that for other than white infants remained
relatively stable. Between 1965 and 1970 the rate for white
infants declined by 14.7 percent while the rate for other
than white infants declined by 20.5 percent. Since 1970,
however, the rate for white infants has dropped by 41.1
percent while for other than white infants the decline was
20.1 percent. The rate for other than white infants of 35.6
in 19502 was 40.2 percent higher than that for white
infants (25.4) whereas in 1981 the rate for other than white
infants of 23.8 was 2,2 times that for white infants (10.9).
Between 1980 and 1981 the increases in the infant death rate
for white and other than white infants were similar (3.8
percent and 3.0 percent, respectively).

Michigan resident infant deaths in 1981 are listed by
cause of death classification and age at death 1in Table
2.54., Congenital anomalies caused the death of 322 infants
and was the specific disease category most frequently
reported. Sudden infant death syndrome was responsible for
268 infant deaths in 1981, while respiratory distress
syndrome was listed as the cause of 192 deaths. Over half
(55.2 percent) of all infant deaths were attributed to
conditions originating in the perinatal period. This
proportion was B84.5 percent for deaths which occurred during
the first day, 67.6 percent for deaths of infants at ages 1
through 6 days, and 53.5 percent for deaths of infants 1-3
weeks of age. 1In contrast, 23 of 452 deaths (5.1 percent)

*Rates for other than white infants for 1950-1969 are based

on deaths of unknown race as well as deaths of races other
than white.
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DEATHS PER 1,000 LIVE BIRTHS

FicuRe 2.50 INFANT DEATH RATES BY Race!,
MICHIGAN RESIDENTS, 1950-1981

o0
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L White
10 ------ Other than White
5,..

"ttt
1950 1956 1962 1968 1974 1880
YEAR

1Other than white rates for 1950-1969 are based on deaths of unknown race
as well as deaths of races other than white. ‘
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of infants from 1-5 months of age were caused by conditions
originating in the perinatal period.

The most frequent cause of death category during the
first day was disorders relating to short gestation and
unspecified low birthweight (19.6 percent). Congenital
anomalies were responsible for 14.0 percent of the deaths
during the first day of life. Respiratory distress syndrome
and other respiratory conditions of the newborn caused 11.3
percent and 11.7 percent respectively of the deaths under 1
day of age. Congenital anomalies and respiratory distress
syndrome were the leading causes of death for infants 1-6
days of age (25.7 percent and 23.3 percent respectively).
For infants who died at 1-3 weeks of age the most £requent
causes were congenital anomalies (21.8 percent) and sudden
infant death syndrome (12.9 percent). Sudden infant death
syndrome was reported as the cause of 50.4 percent of the
deaths to infants from 1-5 months of age. The leading cause
of death for infants from 6-11 months of age was congenital
anomalies (20.3 percent). The 18 deaths due to accidents to
infants aged 6-11 months represent 15.3 percent of the total
deaths in this age group, while accidental deaths represent
only 2.2 percent of all infant deaths.

Infant deaths and death rates by cause are shown for
white and other than white infants in Table 2.55. The most
frequent causes of death for white infants were congenital
anomalies (263 deaths), sudden infant death syndrome (177
deaths), and respiratory distress syndrome (134 deaths).
For other than white infants sudden infant death syndrome
was the leading cause (91 deaths), followed by disorders
relating to short gestation and unspecified low birthweight
and congenital anomalies (69 and 58 deaths respectively).
While the death rate from all causes combined for other than
white infants was 2.2 times that for white infants, the rate
for deaths due to certain conditions originating in the
perinatal period for other than white infants was 2.7 times
that for white infants. Note that 15.6 percent of the
deaths of other than white infants were attributed to "all
other and ill-defined <conditions originating 1in the
perinatal period", compared to 8.8 percent of the deaths of
white infants. Rates for other than white infants were
between 3 and 4 times those for white infants for deaths due
to maternal complications of pregnancy, disorders relating
to short gestation and unspecified low birthweight, birth
trauma, and all other and ill-defined conditions originating
in the perinatal period. Cause-specific infant death rates
for other than white infants were higher for all categories
with sufficient events to calculate rates for both groups.
The smallest relative differentials were in the categories
of congenital anomalies and pneumonia and influenza, where
the death rates for other than white infants exceeded those
for white infants by 4 percent and 15 percent respectively.
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The infant death rate from all causes for males was 23
percent greater than that for females. The differential for
deaths due to certain conditions originating in the
perinatal period was 28 percent. The largest relative
differentials in rates by sex were for respiratory distress
syndrome and neonatal hemorrhage, where the rates for males
were 1.6 and 2.0 times those for females, respectively. The
only causes for which the rates were higher for females were
pneumonia and influenza, birth trauma, and infections
specific to the perinatal period (Table 2.56).

Infant mortality rates by race are presented in Table
2.57. These data are from a file of merged live birth and
infant death information. The rates presented are for
Michigan residents born in 1980. Note that this matched
file is approximately 98.7 percent complete and, therefore,
the rates presented are understated. The rates for black
infants (23.4) and American Indian infants (18.7) were 2.3
and 1.8 times respectively that for white infants (10.3).
The rate for infants of other races (7.9) was well below the
rate for all infants. The death rate for infants aged less
than) seven days showed similar variations by race (Table
2.58).

Data from the matched file on infant mortality rates by
age of mother and race of child are presented in Table 2.59.
Infant death rates display a parabolic relationship with
‘mother's age. The rates are highest for infants born to
mothers under age 20. The infant mortality rates of 39.3
and 18.0 for mothers under 15 years old and 15-19 years old
respectively are 3.9 times and 1.8 times as high as the rate
of 10.2 for mothers aged 25-29 years. The infant mortality
rate for mothers 40 or over is about 37 percent higher than
that for mothers of all ages combined.

Rates for white infants generally follow the pattern of
association to mother's age, but infant mortality rates for
the other than white group are less variable and are
significantly above those for the white group in all
categories with a sufficient number of events to calculate
rates. The smallest differential was for mothers from 15-19
years of age where the rate for other than white infants was
1.6 times that of white infants. Overall the rate for other
than white infants was more than twice as high as that for
white infants.

Table 2.60 displays the variation in infant death rates
according to the number of the mother's prenatal visits.
The infant death rate for mothers who had no prenatal care
was 72.5, over thirteen times as high as the low rate of 5.5
for mothers who had 15-19 prenatal visits. The rate
associated with mothers who had 1-4 visits was 11.9 times
the low rate, while the rate associated with mothers who had
5-9 visits was 3.6 times as high as the low rate. The
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Table 2.57
Infant Deaths, Live Births, and Infant Death Rates by Race,

Michigan Resident Infants Born in 1980 .
INFANT LIVE INFANT

RACE DEATHS BIRTHS DEATH RATE
All Races 1,821 145,162 12.5
White 1,232 119,103 10.3
Black 564 24,127 23.4
American Indian 9 481 18.7
Other Races 10 1,262 7.9
Unknown 6 189 31.7

Table 2.58

Hebdomadal Deaths' and Death Rates? by Race,
Michigan Resident Infants Born in 1980

HEBDOMADAL HEBDOMADAL

RACE DEATHS DEATH RATE
All Races 1,089 7.5
White 710 6.0
Black 366 15.2
American Indian 5 10.4
Other Races 4 *
Unknown 4 *

‘Deaths to infants less than seven days old.
iper 1,000 live births.
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infant death rate for mothers with 20 or more prenatal
visits was 71 percent higher than the low rate, reflecting
the likelihood that a high number of prenatal visits is
connected with a problem pregnancy.

Mothers with fewer than ten prenatal visits had 25.6
percent of all live births but 55.8 percent of all infant
deaths. Mothers who had ten or more prenatal visits had
70.2 percent of the live births and 32.9 percent of the
infant deaths. The infant death rate for mothers who had
fewer than ten prenatal visits was 27.4. This is 4.6 times

the rate of 5.9 for mothers who had ten or more prenatal
visits.

The differential in mortality rates between other than
white and white infants noted above is significantly altered
when comparisons are made within the same range of prenatal
visits. While the overall rate for other than white infants
was 2.2 times that for white infants, for mothers who had
1-4 prenatal visits or 20 or more prenatal visits the rates
for other than white infants were similar to the rates for
white infants. For mothers with fewer than ten prenatal
visits, the infant mortality rate for white infants was 24.0
and that for other than white infants 37.9. For mothers
with ten or more prenatal visits, the rate for white infants
was 5.3 and for other than white infants 9.7. The rate for
other than white infants was 58 percent higher where the
mother had fewer than ten prenatal visits and 83 percent
higher where the mother had ten or more visits. Both of
these racial differentials were less than the overall racial
differential of 118 percent. This seemingly paradoxical
result is explained by the differing distributions of the
white and the other than white births. The overall infant
mortality rate for each race is a weighted sum of the infant
mortality rates for the different prenatal care categories.
The weight for each prenatal care category is the ratio of
the number of live births in that category to the total
number of 1live births, Since a greater proportion of the
other than white 1live births are to mothers in the
categories with fewer prenatal visits, the higher infant
mortality rates in the categories with fewer prenatal visits
are more heavily weighted for the other than white
population.

When deaths wunder one week are added to fetal deaths
the total is called perinatal deaths. By placing a ceiling
of six days for the infant component of perinatal deaths,
most accidental and environmental causes of death are
eliminated. In 1981, Michigan resident perinatal deaths
numbered 2,194 and the perinatal death rate was 15.5. This
rate was 15.6 in 1980 and 26.0 in 1970. As with infant
death rates, perinatal death rates vary considerably with
race, age of mother, and number of prenatal visits. Tables
2.61 and 2.62 show perinatal deaths and rates by age of

265




‘9l Y3idiqgq B8AL| 8Y} U0 30U INQ B}t yiIesp jUBjUL paydiew 8yl U0 papn|Idul sem yotum
pJo%8d Yildiq peAE|8p B 0} 8np S| SUiIJdig {BIO0} UBUI SY3}eE8p |BIeutued suow jo ADU®@31SISUOdUl dyj.;

-AlUO SUWN|{OD |EB10} U} PapNidu} PaiIels 30U adey,

000 v 3°] 000 LE o} 000 vy ve paiyeiS 3oN abv
* £9} v 8°LT 3] Lt b LT viL (X4 sJed) 8JdoW 4o Ov
s 0¢E STy 9T} S'E 69L°})C €62 c'9t ove‘sc [eX44 sJ4eaA 6E-0€
¢ ve 869°'9 [4:13 S i yoL‘Ov oLy v EL €OV LY 9€9 sSJeaA 6C-STC
8°'GC 866°'8 (444 S°Ct Ls'ezy O€ES 6 vi ces‘ 1S 89L sJeadA vT-0C
8°9¢ 6L6'S 0914 (213 164 °Pi "1 X4 8 81 98} ‘0T 6LE sJeaA 61-Si
8°'6E 9ce 6 8°0L €t 8 b 08 6EE L sJeaA gi J4epun
9°9¢ €61 ‘9T 869 6°Ct 9€6° 61} eEvs’i S'Gi 8EEC 9V} -1-T A4 tejolp
3ivy SHL13I8 SHLV3d 3ivy SH1¥I18 SH1v3a ENR 2.} SH1YI8 SHivad
Hlv3a aviol IVLVYNId3d HivV3a aviol IVLIVNId3d Hiv3ia aviol AVLIVNIY3d d3IHLOW
IVLIVNIY3d TVLVYNId3d IV1IVNId3d 40 39V
d3IHLO0 17V JLIHM S3ova 1V

saiey yieag |ejeujusdd pue

086}

u} sjuspisay uebiudiw o3} sulJig
‘sn1@4 JO jUBJUI JO 90 Y pue J3YIOW 0 by Aq

1e°T @i1qel

‘syydig Leioy

‘syieag (eirujdad

266



*AlUO SUWN{OD (B0} U} PapN|oul

p®31els 10u aosey,

000 €E6°T 291 000 8ET‘€E SL} 000 TOE‘9 [4=1> umouxun
v'e 9€9 9 O'El 9c6‘t 114 [ £€9G°‘¢ (3] Jang 40 0T
0’8 veL'e Ll [ €ST LI oL 9°'9 TBE‘EL 88 61-G}
8'8 vLT L) 66 £°'S b1O'SL [010) 7 8°'G ¥ A-1:] [Ae}] vi-0}
€°8¢C €89°'9 681 ¢ ET 86L'vT 9LS v ve oLs‘Ie oLL 6-S
6°18 v90°'T 691 9°6L 681 '€ 1 4°14 o"18 652 ‘S oTy v-i
6 0t} 69¢v (4} G'¢8 [X4°] 1534 696 166 26 o
9°9¢ €61 ‘9T 869 6°CH 9€6 61} EVS’I S'Gi 8EE ‘ 9V} G9C'T Le3oy
31vy SH1id18 SH1iv3aa Jivy SH1JI8 SH1v3aa 31vy SH13Ig SHiv3a

Hiv3d aviod AVLVNIY3d Hiv3a viot AVLIVNIY3d Hiv3a aviol IVLIVNI¥3Ad S1ISIA

IVLIVNIY3d TVLIVNIN3d AVLIVNIdN3d 40 J3ISWNN
J3HLI0 1Y 31IHM S30vy v
086} U}l SsjuepIsay uebiydIW O3} sSylJig
‘SN3@4 JO JuBIUT O ,20BY PpUB SIISIA [EBIBUdUd

AQq se@3ey yieaq

|eieu}dad pue

¢9°CT ®iqey

‘syiatg (eioy

‘syieaq (eileu}ddd

267



mother, the number of the mother's prenatal visits, and the
race of the fetus or infant for fetal deaths and live births
occurring in 1980. The data for hebdomadal deaths are drawn
from a merged file of birth and death data. As a result,
perinatal deaths and rates are slightly understated. Table
2.61 makes clear the increased risk of death to fetuses and
infants of mothers under 20 years or age 40 or greater.
Minimum risk in 1980 was associated with mothers 25-29 years
of age. Table 2.62 1indicates that the risk of perinatal
death is more than twelve times as great for fetuses and
infants whose mothers had fewer than five prenatal visits
compared to those whose mothers had ten or more visits. The
risk associated with 5-9 prenatal visits 1is 4.2 times as
great as for the lowest risk category (10-14 visits).

The overall perinatal mortality rate for other than
white fetuses and infants was twice as high as for whites.
The highest perinatal death rate for both groups was
associated with mothers under age 15. The minimum risk was
associated with mothers 25-29 years of age for both white
and other than white fetuses and infants (Table 2.61).

For both white and other than white fetuses and infants
the highest mortality rates were associated with mothers who
received less than 5 prenatal visits. For those born to
mothers who received 20 or more prenatal visits the rate was
higher for white fetuses and infants than for other than
white fetuses and infants. 1In each of the other prenatal
care categories the rates were higher for other than white
fetuses and infants, although the differentials by race were
cons%derably less than the overall differential (Table
2.62).

The median birth weight of infants born in 1980 and
dying prior to 1 year of age was 1,510 grams (Table 2.63).
The median birth weight of all Michigan resident live births
in 1980 was 3,380 grams. For all maternal age groups, the
median birth weight for infant deaths was below the overall
median birth weight for liveborn infants.

Infant death rates by race, birth weight and age at
death are displayed in Table 2.64 for infants born in 1980.
While the overall infant death rate for other than white
infants was more than double that of white infants, the
rates for white and other than white infants were qQuite
similar for infants born weighing 1500 grams or less. The
rate for white infants weighing 1501-2500 grams exceeded by
35 percent the comparable rate for other than white infants.
For infants weighing 2,501 grams or more the rate for other
than white infants exceeded by 60 percent that for white
infants. A large part of the difference between infant
death rates for white and other than white infants is due to
the fact that a greater proportion of the other than white
infants were born at weights below 2,501 grams (12.5 percent
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for other than white infants compared to 5.7 percent for
white infants). ‘

The differentials in death rates by race for deaths
under 28 days (neonatal deaths) and from 28-364 days
(postneonatal deaths) were similar to that for all infant
deaths. For both neonatal and postneonatal deaths the
differentials in death rates by race in the different birth
weight categories were less than the overall differential.
For 1infants weighing 1less than 1,501 grams the rates for
deaths before 28 days were similar for white and other than
white infants while the rate for deaths from 28-364 days was
greater for other than white infants. The neonatal rate for
white 1infants weighing 1501-2500 grams was more than twice
the comparable rate for other than white infants while the
postneonatal death rate for other than white infants in this
birth weight category exceeded the comparable rate for white
infants by 32 percent. For infants weighing 2501 grams or
more at birth, the rates were higher for other than white
infants by 56 percent and 64 percent, respectively, for
neonatal and postneonatal deaths. It is interesting to note
that although the death rates for white infants wunder 28
days of age were greater than those for other than white
infants in both of the low weight categories examined, the
rate for all 1low weight infants (2500 grams or less) who
died before 28 days was greater for other than white infants
(97.9 compared to 91.9). This is the result of a greater
proportion of other than white infants born at weights under
1,501 grams where the infant death rates are much higher.
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COMMUNICABLE DISEASE DEATHS

Although comprising a smaller proportion of deaths than
they have in the past, communicable disease deaths continue
to be a public health concern. 1In 1981, deaths from all
infectious and parasitic diseases numbered 685. As can be
observed from Table 2.65, nearly two thirds of these deaths
were caused by septicemia (443 deaths). Tuberculosis, viral
hepatitis, and mycoses caused 53, 35, and 28 deaths,
respectively. When deaths attributed to late effects of
tuberculosis are included, the number of deaths from
tuberculosis rises to 65.

The distribution of infectious and parasitic disease
deaths by age, race, and sex for 1981 1is given in Table
2.66, and the corresponding death rates are shown in Table
2.67. Note that deaths to other than white persons
accounted for 21.5 percent of all infectious and parasitic
disease deaths but only 13.4 percent of deaths from all
causes. The death rates were highest for persons aged 65
years and over (46.2 deaths per 100,000 population) and for
infants wunder 1 year (8.5). Rates for other than white
males were highest, followed by those for other than white
females.

Deaths due to such diseases as diptheria, scarlet
fever, streptococcal sore throat, small pox, typhoid fever,
measles, poliomyelitus and others have been virtually
eliminated not only in Michigan, but across the nation.
Table 4.7 1illustrates trends in deaths from the major
communicable diseases.
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Table 2.65
Deaths From Selected Infectious and Parasitic Diseases,
Michigan Residents, 1981

ICD
LIST!' CAUSE OF DEATH FREQUENCY
NUMBER
038 Septicemia . . & ¢ ¢ ¢ 4 i 4 4 e e e e e e e 443
010-018 TuberculosSis . + & v v v ¢ ¢« ¢ 4 ¢ 4 e e . e . 53
070 Viral Hepatitis . . . . « ¢ ¢ ¢« ¢ ¢ o o « « . 35
110-118 Mycoses . ¢« ¢ ¢ ¢ ¢ ¢ 4 6 i b e e e e e e e e 28
137 Late Effects of Tuberculosis . . . . . « . . . 12
‘ 046 Slow Virus Infection of Central Nervous System 12
036 Meningococcal Infection . . . . . . . . . . . 12
135 SarcoidosSis « 4 4 i 4 4 e 4 e e e e e e e e 10
054 Herpes Simplex . . v v v v ¢ ¢ ¢ ¢ o o o o o & 6
040.0 Gas Gangrene . . . . . e e e e s e e e e e e 5
090-097 Syphilis . . & ¢ ¢ v v v v v 4 e e e e e e e 4
053 Herpes Zoster . . . ¢ ¢ ¢ ¢« ¢« o o o o o « o & 3
136.3 Pneumocystosis . + ¢ v v ¢ 4 4 4 4 e e e 4 e 3
052 ChickenpPoX . « & v ¢ v ¢ v ¢ o ¢ o o o o o o &« 2
Residual '
000-139 All Other Infectious and Parasitic Diseases . 57
000-139 Total . ¢ ¢ v v i et e e et e e e e e e e 685

'Detailed List of the 9th Revision of the International Classification of
Diseases, WHO.
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Table 2.66
Deaths Due to Infectious and Parasitic
Diseases by Age, Race', and Sex,
Michigan Residents, 1981

MALE FEMALE

AGE TOTAL OTHER OTHER

WHITE THAN WHITE THAN

WHITE WHITE
All Ages 685 257 85 279 62
Under 1 Year 12 2 2 5 3
1-19 Years 20 10 - 8 2
20-44 Years 66 18 18 16 14
45-64 Years 156 64 25 54 12
65 and Over 431 163 40 196 31

Table 2.67

Infectious and Parasitic Diseases Death Rates
by Age, Race', and Sex,
Michigan Residents, 1981

MALE FEMALE
AGE TOTAL OTHER OTHER
WHITE THAN WHITE THAN
WHITE WHITE
All Ages 7.4 6.7 12.5 7.0 8.3
Under 1 Year 8.5 * * 9.1 *
1-19 Years 0.7 0.8 * 0.7 *
20-44 Years 1.9 1.2 7.1 1.1 4.8
45-64 Years 8.7 8.5 24.5 6.7 10.2
65 and Over 46.2 47.7 99.2 39.5 57.3

'The deaths of one male and one female with race not
stated are included in the total column only.
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INJURY AT WORK

There were 179 deaths reported as resulting from
injuries at work in 1981, 6 fewer than in 1980 and 38 fewer
than in 1979, These include all cases 1in which the
underlying cause of death was external and the injury was
reported to have occurred at work, whether or not the injury
was work-related. Table 2.68 gives the frequency of deaths
due to injuries at work by place of occurrence. The most
common site was industrial places and premises with 57
deaths. Injuries taking place on streets and highways and
in public buildings caused 36 deaths each. There were 20
deaths from injuries taking place on farms.

The most frequent causes of death associated with
injuries at work were accidents caused by machinery and
homicide and legal intervention, each involving 35 deaths or
19.6 percent of all such deaths (Table 2.69). The third
most common cause was motor vehicle traffic accidents,
accounting for 29 deaths and 16.2 percent of the total.
Accidental falls and accidents caused by electric current
accounted for 17 and 16 deaths, respectively. Accidents
caused by falling objects accounted for 7 injury at work
deaths, while air and space transport accidents were the
cause of an additional 5 deaths.
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Deaths Due to Injury at Work by Place of Injury,
Michigan Residents,

Table 2.68

1981

PLACE NUMBER OF DEATHS
Industrial Place and Premises 57
Street and Highway 36
Public Building 36
Farm 20
Home 9
Place for Recreation and Sport 3
Mine and Quarry -
Other Specified Places 16
Place Not Specified 2
Total 179
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Table 2.69
Deaths Due to Injury at Work by Cause of Death,
Michigan Residents, 1981
ICD NUMBER
LIST CAUSE OF DEATH OF PERCENT
NUMBER DEATHS
ES19 Accidents Caused by Machinery . . 35 19.6
E960-E978 Homicide and Legal Intervention . . . . 35 19.6
E810-E819 Motor Vehicle Traffic Accidents . 29 16.2
E880-EB888 Accidental Falls . . . . . .« . 17 8.5
E925 Accidents Caused by Electrlc Current . 16 8.9
E916 Struck Accidentally by Falling Object 7 3.9
‘ EB40-EB45 Air and Space Transport Accidents . . 5 2.8

E923 Accident Caused by Explosive Material . 4 2.2
EB820-E825 Motor Vehicle Nontraffic Accidents . . 4 2,2
E8S0-E899 Accident Caused by Fire and Flames . 3 1.7
E913 Accidental Mechanical Suffocation . 2 .1
E950-E959 Suicide . . . . o« o o 2 o1
E928 Other and Unspec1f1ed Env1ronmental and

Accidental Causes . . . ¢ s e e o o 2 1.1
EB830-E838 Water Transport Acc1dents ¢ s e s o o 1 0.6
Residual
EB00-E949 All Other Accidents . . . . . « . . . . 17 9.5

Total L] L] L] L] . . . L] . . . . . L] 179 100.0

'Detailed List of the 9th Revision of the International Classification

of Diseases, WHO.
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LIFE EXPECTANCY

The life expectancy of a Michigan resident at birth is
73.6 years, based on 1981 mortality and population data.
Females demonstrated a significantly greater longevity than
males. In 1981 the life expectancy at birth was 70.2 years
for males and 76.9 years for females. This results from the
higher mortality rates of males at all ages.

Life expectancies by sex in selected years for Michigan
and United States residents are presented in Table 2.70. It
can be seen that longevity has increased greatly in Michigan
since 1901, by 16.8 years for males and by 21.8 years for
females. Females born in Michigan in 1901 could expect to
live 1.7 years longer than their male counterparts. By 1950
the differential in life expectancy between the sexes was
5.5 years. This disparity increased to 7.6 years by 1971,
remained constant through 1973, and by 1981 had declined to
6.7 years. Between 1971 and 1981 life expectancy for males
increased by 2.9 years while for females the increase was
2.0 years.

The 1life expectancy of Michigan residents was well
above that for the nation in 1901, but this differential had
virtually disappeared by 1950. In 1979 the life expectancy
of males in Michigan was slightly above that for males
nationwide, 70.0 years compared to 69.9 years, while
longevity for females residing in this state was 0.8 years
below the average for the country. Note that females have
consistently demonstrated greater longevity than males both
in Michigan and in the United States.

White persons displayed a life expectancy 4.8 years
greater than other than white persons in 1981. The life
expectancy of white males was 5.2 years greater than that of
males of other races in 1981 compared to a differential of
5.8 years in 1950 (Table 2.71). 1In 1970 the differential
was 7.2 years, due in part to an actual reduction in 1life
expectancy for other than white males between 1960 and 1970.
Since 1970 1life expectancy for other than white males has
increased 7.9 percent, from 61.0 to 65.8 years. This 1is a
reflection of the recent decline 1in mortality rates for
several leading causes of death for this group. The change
in the differentials by race for female expectancies has
been much more pronounced. In 1950, Michigan resident white
females had an average longevity 8.5 years greater than
females of all other races. This disparity declined to 4.1
years in 1981,

The expected number of years of 1life remaining are
presented graphically by age, race, and sex in Figure 2.51.
The number of years of life remaining for females is greater
than that for males throughout 1life. At age 60 the
differential is 4.4 years for white males and white females,
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Table 2.70
Life Expectancy at Birth by Sex,
Michigan and United States Residents,
Selected Years, 1901-1981

UNITED STATES MICHIGAN
YEAR
MALE FEMALE MALE FEMALE
47.6 50.6 1901 53.4 55.1
48.4 51.8 1910 53.9 56.2
53.6 54.6 1920 55.1" - 56.0°
58.1 61.6 1930 59.8" 62.8"'
60.8 65.2 1940 63.4° 67.4"
65.6 71.1 1950 65.7 71.2
66.6 73.1 1960 67.1 73.3
67.1 74.8 1870 67.2 74.6
67.4 75.0 1971 67.3 74.9
67.4 75.1 1972 67.3 74.9
67.6 75.3 1973 67.4 75.0
68.1 75.8 1974 68.0 75.3
68.7 76.5 1975 68.5 75.7
69.0 76.7 1976 69.0 75.9
69.3 77.1 1977 69.3 76.3
69.5 77.2 1978 69.6 76.4
69.9 77.6 1979 70.0 76.8
-== -—- 1980 70.0 76.9
-=- -—- 1981 70.2 76.9

‘Michigan data for years 1920, 1930, and 1940
are for white persons only.
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Table 2.71

Life Expectancy at Birth by Sex and Race,
Michigan Residents, Selected Years 1950-1981

YEAR

POPULATION

SUBGROUP 1950 1960 1970 1980 1981
Total
Population 68.3 70.0 70.8 73.4 73.6
Total
Male 65.7 67.1 67.2 70.0 70.2
Total
Female 71.2 73.3 74.6 76.9 76.9
Total
White 68.8 70.5 71.6 74,2 74,3
White
Male 66.2 67.5 68.2 70.9 71.0
White
Female 71.9 74.0 75.3 77.5 77.5
Total
All Other 61.8 65.6 65.0 69.3 69.5
All Other
Male 60.4 63.6 61.0 65.3 65.8
All Other
Female 63.4 67.7 69.4 73.3 73.4
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REMAINING YEARS OF LIFE

FIGURE 2.51 RemaINING YEARS OF LIFE BY AGE, SEX, AND RACE,
MicH1GAN ReSIDENTS, 1981
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and 4.0 years for other than white males and females. Other
than white persons display slightly greater life
expectancies in the older age intervals than their white
counterparts. The average number of years remaining for
other than white females surpasses that of white females
between ages 70 and 75. Other than white males display a
greater expectation than that of white males at ages 70 and
over.
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PLACE OF OCCURRENCE

There were 2,260 Michigan resident deaths in 1981 that
occurred outside the state. This represents 3.0 percent of
all resident deaths. 498 Michigan resident deaths occurred
in the state of Florida in 1981. This is 22.0 percent of
all resident out-of-state deaths, more than in any other
area. The border areas of Indiana, Ohio, Wisconsin, and
Canada accounted for 44.3 percent of all resident deaths
outside Michigan. 1In addition to the above-mentioned areas,
over 50 Michigan resident deaths also occurred in each of
the following states: Illinois, Texas, Minnesota,
California, and Arizona. Michigan resident deaths occurred
in all but four of the 50 states in 1981 (Table 2.72).

Of the 1,127 non-residents that died 1in Michigan in
1981, 42.9 percent were from the border areas, 18.9 percent
were Floridians and 8.0 percent were from Illinois.
Overall, non-residents who died in Michigan represented 44
states and several foreign countries.
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Table 2.72

Michigan Resident Deaths Occurring Outside Michigan by Place
of Occurrence and Deaths Occurring in Michigan to Non-Michigan
Residents by Place of Residence, 1981

DEATHS OF RESIDENTS

DEATHS OF NONRESIDENTS

GEOGRAPHIC OCCURRING OUTSIDE MICHIGAN OCCURRING IN MICHIGAN
AREA

NUMBER PERCENT NUMBER PERCENT
Total 2,260 100.0 1,127 100.0
Florida 498 22.0 213 18.9
Ohio 409 18.1 177 15.7
Indiana 305 13.5 96 8.5
Wisconsin 227 10.0 165 4.6
I1linois 103 4.6 90 8.0
Texas 92 4,1 20 1.8
Minnesota 63 2.8 9 0.8
Canada 60 2.7 Lo L
California 58 2.6 29 2.6
Arizona 58 2.6 16 1.4
Other Areas 387 17.1 266 23.6
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MARRIAGE & DIVORCE
SECTION III
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MARRIAGE AND DIVORCE: AN OVERVIEW 1981

TOTAL MARRIAGES 85,252
TOTAL DIVORCES AND ANNULMENTS 43,167
MARRIAGE RATE' 18.4
DIVORCE RATE' 9.3
MEDIAN AGE OF THE BRIDE 23
MEDIAN AGE OF THE GROOM 25

'‘Number of persons married or divorced per

1,000 population,
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MARRIAGES AND DIVORCES

The number of marriages and divorces occurring in
Michigan has increased considerably since 1900. While the
frequency of marriage has generally followed the growth of
Michigan's population, the rate of persons dissolving their
marriages has increased nearly fourfold since 1900. The
smallest number of marriages in the years 1900 to 1981 was
23,295 in 1900, while the largest number was 94,486 in 1973.
After steep declines in the number of marriages in 1974 and
1975 and a smaller decline in 1976, the number of marriages
increased during each of the following three years. In 1980
and 1981 the number of marriages declined. The number of
marriages recorded 1in 1981 was 85,252, a decrease of 1.9
percent from the 1980 figure. The number of divorces and
annulments has increased from a low of 2,435 in 1900 to a
high of 45,047 in 1980. In 1981 the number of divorces and
annulments was 43,167, This represents a decrease of 4.2
percent from the figure for 1980.

MARRIAGES

Since 1900 there have been noticeable changes in the
marriage rates both nationally and in Michigan (Figure
3.1). The marriage rates observed for the state have
generally followed the pattern of rising and falling rates
observed nationally. Strong historic shifts in rates have
been related most notably to the factors of war and the
economy. The highest rates observed during this century
were for the years immediately following the end of the two
World Wars (27.7 in 1919 and 27.6 1in 1946). The lowest
rates occurred during the Great Depression of the 1930's.

The number of persons married each year per 1,000
population was higher in Michigan than in the country for 19
of the 26 years from 1900 through 1925, Since 1926,
Michigan's marriage rate has been lower than that of the
nation, excepting only the years 1964 through 1969. The gap
between the marriage rate for Michigan and that for the
nation has increased in recent years. In 1977 the U.S. rate
(including nonlicensed marriages registered in California)
was 8.5 percent above that of Michigan. This percent
increased to 13.3 in 1980, and in 1981 the provisional rate
for the nation was 15.8 percent above Michigan's rate.

The marriage rate for Michigan in 1981 was 18.4, 2.1
percent lower than the 1980 rate of 18.8 (Table 3.1). The

provisional rate for the nation in 1981 was unchanged from
- the 1980 rate of 21.3.
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RATE PER 1,000 POPULATION

FiGure 3.1 MarriAGe RATES, MicHIGAN AND UNITED STATES
OccurRRENCES, 1900-1981°

Michigan
------ United States

-

[l 4 )
L] ] )

O i
1900 - 1820 18940 1960
YEAR

lUnited States rates for 1980 and 1981 are provisional.
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Table 3.1
Marriages and Marriage Rates', Michigan and
United States Occurrences, Selected Years, 1920-1981

UNITED STATES MICHIGAN
YEAR

NUMBER RATE NUMBER RATE
1,274,476 23.9 1920 50,805 27.7
1,126,856 18.3 1930 29,482 12.2
1,595,879 24.2 1940 46,342 17.6
1,667,231 22.1 1950 58,180 18.3
1,523,000 17.0 1960 61,090 15.6
1,548,000 16.9 1961 63,320 16.0
1,577,000 17.0 1962 65,002 16.4
1,654,000 17.5 1963 68,160 17.0
1,725,000 18.0 1964 73,911 18.2
1,800,000 18.6 1965 81,247 19.8
1,857,000 19.0 1966 83,903 20.2
1,927,000 18.5 1967 84,363 19.6
2,069,000 20.7 1968 90,984 21.0
2,145,000 21.2 1969 93,392 21.4
2,158,802 21.2 1970 91,933 20.7
2,190,481 21.2 1971 92,134 20.5
2,282,154 22.0 1972 94,447 20.9
2,284,108 21.8 1973 94,486 20.8
2,229,667 21.0 1974 88,023 19.3
2,152,662 20.2 1975 82,856 18.2
2,154,807 20.0 1976 82,753 18.2
2,178,367 20.1 1977 86,088 18.8
2,282,272 20.9 1978* 88,333 19.2
2,331,337 21.2 1879 89,450 19.3
2,413,000Pr. 21.3Pr.? 1980 86,898 18.8
2,438,000Pr. 21.3Pr. 1981 85,252 18.4

'Number of persons married per 1,000 population.
*Beginning with 1978, marriage data for the United
States include nonlicensed marriages registered

in California. If nonlicensed marriages

were included in the 1977 total, the marriage

rate would increase from 20.1 to 20.4.

*The rate for 1980 for the United States was revised
using a population estimate based on the 1980
census enumeration,
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RESIDENCE OF COUPLES MARRYING IN MICHIGAN

When presenting statistics of births, deaths and fetal
deaths it is possible to provide total resident figures due
to an interstate agreement for exchange of nonresident event
information. Thus, should a Michigan resident give birth in
some other state, the state will forward the information to
Michigan. No such agreement exists for marriages. This is
an 1mportant consideration when analyzing marriage
statistics. The marrlage data presented are drawn from all

marriages performed in the state regardless of the couples'
residence.

Table 3.2 indicates that, 1in general, most of the
couples marrying in Mlchlgan are residents of the state. For
marriages occurring in Michigan in 1981 97.0 percent of the
brides were residents of Michigan, while 93.7 percent of the
grooms were residents of the state. These figures are
somewhat higher than those for marriages occurring in
Michigan in 1971, Over the decade the proportion of
marriages where both the bride and groom are not residents
has declined substantially. These data indicate that the
general characteristics of marriages occurring in Michigan

should be representative of marriage patterns for Michigan
residents,

There were a total of 2,561 non-resident brides married
in Michigan in 1981, The figure for grooms is double that
of brides, numbering 5,413, Table 3.3 shows the most
frequent residences of non-resident brides and grooms
married in Michigan. The nearby states of 1Illinois,
Indiana, Ohio and Wisconsin are the states of residence for

36 percent of all non-resident grooms and 48 percent of non-
resident brides.

MONTH OF MARRIAGE

The number of marriages occurring in Michigan varies
with the seasons. The most popular month for marriages in
1981 was August, with 13.3 percent of all marriage
ceremonies being performed during this month. May and June
were also popular choices, with 10.8 and 12.2 percent
respectively of all marriages. Fewer marriages occurred
during the winter months, The lowest figure was for
January, with about one third the number which occurred in
August (Table 3.4)

AGE AT MARRIAGE
Examination of the data in Table 3.5 reveals that

females generally marry at a younger age than do males. The
number of females who marry before the age of 20 is over two
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Table 3.3
Place of Residence of Non-resident Brides and Grooms, ’
Marriages Occurring in Michigan, 1981

NON-RESIDENT NON-RESIDENT

GEOGRAPHIC AREA BRIDE GROOM
California 155 380
Colorado 79 159
Florida 159 326
Illinois 261 481
Indiana 302 443
Minnesota 48 102
New York 77 205
Ohio 387 628
Texas 158 529
Virginia 40 110
Wisconsin 279 397
Other U.S. Places 549 1,448
Foreign Countries 67 205
Total 2,561 5,413
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Table 3.4

Marriages by Month,

Michigan Occurrences, 1981
MONTH NUMBER PERCENT

January 3,897 4.6
February 4,860 5.7
March 4,459 5.2
April 5,561 6.5
May 9,187 10.8
June 10,390 12.2
July 8,097 9.5
August 11,326 13.3
September B,261 9.7
October 8,301 9.7
November 5,650 6.6
December 5,263 6.2
January -

December 85,252 100.0
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and a half times the corresponding frequency for males.
Between ages 20 and 24 the numbers of brides and grooms are
similar. Among persons 25 and over, males marry more
frequently than females. 1In 1981 the median age of brides
marrying in Michigan was 23 years, while the 50th percentile
for grooms was 25.

Since 1971, there have been significant declines in the
marriage rate for persons of both sexes under the age of 25
years. The largest decline observed is for males under the
age of 20 years for whom the marriage rate has dipped 62.3
percent. The comparable decline for females was 52.0
percent. The marriage rate declined by 42.3 percent and
19.0 percent respectively for males and females between the
ages of 20 and 24. For persons between the ages of 25 and
44 the rates of marriage have increased since 1971 for both
sexes, while rates for persons 45 and over have dropped.

The distribution of marriages by the age of bride and
groom is shown in Table 3.6.

REMARRIAGES

Between 1971 and 1981 the percent of all marriages that
were remarriages increased from 23.9 to 31.9 for brides and
from 25.0 to 34.3 for grooms (Tables 3.7 and 3.8). The
proportion - of all marriages which are remarriages is
displayed graphically in Figure 3.2 for the period
1960-1981. Between 1960 and 1965, the proportion of
remarriages dropped. Since 1965, this proportion has
increased. The increase in the period 1972 through 1975 was
especially marked for both sexes.

The frequency of remarriages among females increased by
23.5 percent between 1971 and 1981, while the number of
brides who had been married at least three times previously
increased by 47.4 percent. The increases for males were
even more dramatic. Total remarriages increased by 27.1
percent and fourth or higher order marriages increased in

frequency by 68.8 percent between 1971 and 1981 (Tables 3.9
and 3.10). :

As remarriages can only occur when a prior marriage has
been terminated by divorce, annulment or death of a spouse,
it is apparent that persons remarrying will be generally
older. Tables 3.9 and 3.10 demonstrate that the order of
marriage has a strong positive relationship with the age of
both brides and grooms. Note, however, the downward shift
between 1971 and 1981 in the age distribution for third and
higher order marriages. The median age at marriage for
third marriages declined by five years for brides and by
three years for grooms during this period, while for fourth
and higher order marriages the median age declined by two
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PERCENT OF ALL MARRIAGES

FIGURE 3.2 PeRcENT oF ALL MARRIAGES THAT ARE |
REMARRIAGES, MicHIGAN Occurrences, 1960-1981

Brides
------ Grooms

1964 1968 1972 1976 1880
YEAR
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years for brides and by three years for grooms.

Changes in the frequency of remarriages have varied
substantially 1in different age groups. Among persons under
age 25 of both sexes the number of remarriages declined,
with the largest relative declines occurring among those
under age 20. The number of brides between ages 25 and 29
who had previously been married increased by 55.1 percent
between 1971 and 1981, while that of grooms increased 26.0
percent. The largest relative 1increase in numbers of
remarriages for males and females occurred in the age group
30-34 years (83.1 percent for males and 101.2 percent for
females). Numbers of remarriages also increased
substantially for persons 35-44 years of age. For females
45 and over the number of remarriages declined, while for
males the frequency increased slightly.

The most frequent age interval for remarriage among
males was 45 years of age or older in 1971 and 35-44 years
of age in 1981. For females the most frequent age of
remarriage shifted from the 45 and over age group in 1971 to
the 25-29 year age group in 1981 (Table 3.7 and 3.8).

FIRST MARRIAGES

First marriages are an interesting component of all
marriages in that they constitute an event that can never be
duplicated. The frequency of first marriages can not be
directly affected by rates of divorce or deaths to married
persons and as such reflects the propensity of the
population as a whole to enter into marital agreements.

There has been a general decline in both the number and
rate of first marriages between 1971 and 1981. The number
of first marriages dropped 17.2 percent for women and 18.9
percent for men. The rate of first marriages dropped 20.3
percent for women and 21.0 percent for men. This downward
trend in the number and rate of first marriages has not been
consistent, however. For men and women, the number and rate
of first marriages remained fairly constant between 1971 and
1973, dropped between 1973 and 1976, increased between 1976
and 1979, and fell in 1980 and 1981 (Tables 3.11, 3,12, 3.13
and 3.14).

Changes in the frequency of first marriages have varied
in different age groups. The greatest decline in first
marriages occurred in the under 20 age group for both brides
and grooms, and the decline has been consistent over the
period 1972-1981, The number of first marriages in the
under 20 age group dropped by 52.7 percent for brides and by
62.2 percent for grooms between 1971 and 1981 while the
corresponding rate for first marriages dropped 51.7 percent
for brides and 62.1 percent for grooms. The number and rate
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of first marriages also declined substantially for grooms in
the 20-24 year age group.

There were significant increases in the number and rate
of first marriages of both brides and grooms between ages 25
and 34. These increases were especially sharp during the
latter half of the period. Between 1976 and 1981 the number
of first marriages increased by 35.9 percent and 65.6
percent for grooms aged 25-29 and 30-34 years respectively.
For brides the comparable figures were 68.0 percent and 82.3
percent, Since 1971 the number of first marriages has
declined for persons aged 40 or over.

MEDIAN AGE AT FIRST MARRIAGE

The median age at first marriage declined for both
brides and grooms between 1953 and the mid-1960's. This
decline was greater for males than for females. Grooms were
34 months older than brides at the median in 1953, 23 months
older in 1963 and 20 months older in 1968. During the past
thirteen years, the median age at first marriage has
increased by a similar amount for both males and females.

Grooms were 21 months older than brides at the median in
1681,

The median age at first marriage in 1981 was 21 vyears
10 months for brides and 23 years 7 months for grooms. The
1981 figures are the highest median ages at first marriage
recorded during the period (Figure 3.3).

DIVORCES AND ANNULMENTS

The number of reported divorces and annulments reached
a record high in 1980, both in Michigan and the nation. The
figure of 43,167 for Michigan in 1981 was 4.2 percent below
the number for 1980. The 1981 provisional figure for the
United States was 3.1 percent higher than the provisional
1980 total (Table 3.15).

The number of divorces and annulments reported for
Michigan in 1981 was 2.6 times the number for 1960. In
recent years the number of divorces and annulments has begun
to level off. Between 1960 and 1970 the number of divorces
and annulments increased by 80 percent. During the decade
of the seventies the increase was 50 percent. Between 1970
and 1975 the number of divorces and annulments increased by
36 percent, and from 1975 to 1980 the increase was 10
percent. During the latter period the first annual declines
since 1963 occurred. In 1981 the number again declined.

The number of persons divorced in Michigan per thousand
population decreased from 9.7 in 1980 to 9.3 in 1981, while
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‘ Table 3.15
Number of Divorces and Annulments, and Divorce and Annulment
Rates', Michigan and United States Occurrences,
Selected Years, 1920-1981

UNITED STATES MICHIGAN
YEAR
NUMBER RATE NUMBER RATE
170,505 3.2 1920 | 8,679 | 4.7
195,961 3.2 1930 | 10,639 | 4.4
264,000 4.0 1940 | 12,054 | 4.6
385, 144 5. 1 1950 | 15,979 | 5.0
393,000 4.4 1960 | 16,656 | 4.3
414,000 4.5 1961 | 16,219 | 4.1
413,000 4.4 1962 | 17,500 | 4.4
428,000 4.5 1963 17,479 4.4
450,000 4.7 1964 | 19,400 | 4.8
479,000 4.9 1965 | 20,305 | 5.0
499,000 5. 1 1966 | 21,727 | 5.2
523,000 5.3 1967 | 23,620 | 5.5
584,000 5.8 1968 | 25,400 | 5.9
639,000 6.3 1969 | 28,347 | 6.5
708,000 7.0 1970 | 29,934 | 6.7
773,000 7.5 1971 | 31,790 | 7.1
o 845,000 8.1 1972 | 35,505 | 7.9
915,000 8.7 1973 | 37,128 | 8.2
377,000 9.2 1974 | 39,940° | 8.8°
1,036,000 9.7 1975 | 40,782 | 9.0
1,083,000 10. 1 1976 | 43,101 | 9.5
1,091,000 10. 1 1977 | 43,036 | 9.4
1,130,000 10.4 1978 | 45,029 | 9.8
1,181,000 10.7 1979 | 44,242 | 9.6
1,182,000Pr. | 10.4Pr.* | 1980 | 45,087 | 9.7
1,219,000Pr. | 10.6Pr. | 1981 | 43,167 | 9.3

'Number of persons whose marriages ended in divorce
or annulment per 1,000 population.

Estimate.

*The rate for 1980 for the Urited States was
revised using a population estimate based on the
1980 census enumeration,
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the national rate increased from 10.4 to 10.6. Michigan's
divorce rate was higher than that for the United States each
year from 1900 through 1947. 1In the following 34 years the
Michigan divorce rate has been at or below the nationa! rate
27 times, including each of the past 12 years (Table 3.15
and Figure 3.4). The lowest rate 1in this century for
Michigan was 2.0 in the years 1900 and 1901 while the lowest
national rate was 1.5 in 1900. The highest divorce rate for
Michigan during this century was recorded in 1946 (10.2).

The number of children under 18 of couples dissolving
marriages in 1981 was at least 45,461 (Table 3.16). This is
4.7 percent more than in 1971, The number of children
affected by divorce has increased as a proportion of all
children. This ratio increased from 6.5 per 1,000 Michigan
children in 1960 to 12.5 in 1970 and 16.8 in 1981 (Table
3.17). = The average number of children per divorce has,
nonetheless, dropped from 1.36 children in 1970 to 1.05 in
1981. The decline primarily reflects a decline in the
proportion of divorces involving three or more children. It
should be noted that Michigan live birth data indicate that
there has been a decline in the relative proportion of women
having third or higher order 1live births over the past
decade. Data for the United States indicate a similar
pattern.

Approximately 25 percent of the persons divorced in
1981 in Michigan were from 25 to 29 years of age (Table
3.18). The median age for husbands was 33 years and 0O
months, while the median age for wives was 30 months younger
(30 years and 6 months). Nearly 22 percent of the wives
were under 25 years of age compared to nearly 13 percent of
the husbands. Conversely, 5.8 percent of the wives were 50

years of age or older compared to 9.5 percent of the
husbands.

In 11.6 percent of the marriages dissolved in Michigan
in 1981 the couple separated less than one year after the
marriage took place, and in nearly half of the marriages
ended by divorce or annulment the separation took place
within five years of the date of marriage (Table 3.19). The
median duration of marriage at the time of dissolution was 7
years and 3 months. The median length of time between the
date of separation and the date of dissolution of the
marriage was 11 months.
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Table 3.16

Divorces and Annulments by Children Under 18 Present,
Michigan Occurrences, 1971 and 1981

DIVORCES AND ANNULMENTS ESTIMATED
TOTAL CHILDREN
NUMBER OF NUMBER PERCENT (MINIMUM) '
CHILDREN
1971 1981 1971 1981 1971 1981
Zero 11,694 |14,9825 36.8 34.6 - -
One 7,619 10,656 24.0 24.7 7,619 |10,656
Two 6,209 9,428 19.5 21.8 12,418 18,856
Three 3,332 3,428 10.5 7.9 9,996 {10,284
Four 1,704 974 5.4 2.3 6,816 3,896
Five or
More 1,172 326 3.7 0.8 6,581 1,769
Not Stated 60 3,430 0.2 7.9 - -
Total 31,790 [43,167 {100.0 [100.0 (43,430 ;45,461

'Total children for marriages involving 8 or more children

under 18 is

not available.
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Table 3.18
Divorces and Annulments by Age of Husband and Wife
at Time of Decree,vMichigan Occurrences, 1981

HUSBAND WIFE
AGE

NUMBER PERCENT' NUMBER PERCENT'
Total 43,167 100.0 43,167 100.0
Under 20 106 0.4 560 1.9
20-24 3,554 12.3 5,704 19.8
25-29 6,819 23.6 7,383 25.7
30-34 6,435 22,2 5,852 20.4
35-39 4,492 15.5 3,860 13.4
40-44 2,933 10.1 2,372 8.3
45-49 1,847 6.4 1,341 4.7
50-54 1,255 4.3 822 2.9
55-59 771 2.7 461 1.6
60-64 368 1.3 219 0.8
65-69 198 0.7 89 0.3
70-74 81 0.3 48 0.2
75+ 73 0.3 29 0.1
Unknown 14,235 000 14,427 000
Median 33 years 30 years
Age 0 months 000 6 months 000

'Based on records with known age only.
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Table 3.19

Divorces and Annulments by Duration of Marriage
at Time of Separation and at Time of Dissolution,

Michigan Occurrences,

1981

AT TIME OF SEPARATION

AT TIME OF DISSOLUTION

DURATION

IN YEARS NUMBER PERCENT® NUMBER PERCENT'
Less Than 1. 4,529 11.6 1,451 3.4
1-4 13,841 35.4 13,897 32.4
5-9 9,274 23.7 11,830 27.6
10-14 5,113 13.1 6,765 15.8
15-19 2,997 7.7 4,032 9.4
20-24 1,767 4.5 2,430 5.7
25-29 896 2.3 1,326 3.1
30-34 448 1.1 731 1.7
35-39 141 0.4 282 0.7
40-44 35 0.1 91 0.2
45-49 12 0.0 35 0.1
50+ 8 0.0 19 0.0
Unknown 4,106 000 278 000
Total 43,167 100.0 43,167 100.0
Median 5 years 7 years
Duration 5 months 000 3 months 000

'Based on records with known duration only.
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