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INTRODUCTION

The 1986 edition of Michigan Health Statistics

is a statistical summary of vital events for
calendar year 1986. Data relative to popula-
tion, births, deaths, fetal deaths, marriages,
divorces and communicable diseases are in-
cluded. Although most of the data in this
report pertain to events occurring in 1986,
data for prior years have been included to il-
lustrate 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 par-
ties 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 cer-
tificates received prior to April 30, 1987, and
all in-state certificates and records received
prior to March 15, 1987. Records from a few
Michigan counties and institutions which
were filed after March 15, 1987 were also in-
clude. Although a few additional records for
the calendar year 1986 were received after
these filing dates, their exclusion from this
report is statistically insignificant.

This report is composed of the following sec-
tions and appendices:

Natality Section
Mortality Section
Marriage and Divorce Section

Ll e

Reference Appendix

Comments or suggestions concerning the con-
tent and format of this report are always wel-
come. Any additional needs for data or
analyses may be directed to the Office. A
summary of prepared vital statistics tabula-
tions, X ichigan Vital istics 1960
to Present, is also available. This index lists
the types of tabulations and data available.

- The Office will make every attempt to comp-

ly with requests for data within the limitations
of staff and resources.

Office of the State Registrar and
Center for Health Statistics

Michigan Department of Public Health
3423 North Logan Street

P.O. Box 30195

Lansing, Michigan 48909

Area Code (517) 3358705



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 its mother of a
product of conception, having passed through
at least the 20th week of gestation or weigh-
ing at least 400 grams; the fetus shows no
signs of life such as beating of the heart, pul-
sation of the umbilical cord, or definite move-
ment of voluntary muscles. (Note: This
includes both spontaneous and induced ter-
minations.)

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

GESTATIONAL PERIOD - Number of com-
pleted weeks elapsed between the first day of
the last menstrual 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 in-
dividual 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 underlying cause of death. Ranks are as-

signed by organizing these categories accord-
ing to the number of deaths in each category
from most frequent to least.

LIFE EXPECTANCY - A hypothetical calcula-
tion 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:

nqx = 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).

Ix = 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 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 live birth is the complete ex-
pulsion or extraction from its 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 live birth
is 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 placen-
ta is attached.

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

LOW-WEIGHT BIRTH - Birth in 1984 or later
wherein the birth weight is less than 2,500
grams (approximately 5 lbs., 8 0z.) or birth
before 1984 wherein the birth weight is 2,500
grams or less.

MATERNAL DEATHS - Those deaths
wherein the physician has designated a mater-

nal 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 num-
ber of values.

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

MINOR CIVIL DIVISION - City, village, or
township.

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

OCCURRENCE - Place where the event ac-
tually 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 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 hypotheti-
cal 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 sum-
mary rate of death that is developed using a
standard population distribution to improve
the comparability of rates for areas or popula-
tion subgroups with differing age distribu-
tions. 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 mor-
tality 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 - Number of
resident live births to women of a specific age
divided by total resident female population of
specific age x 1,000.

AGE-SPECIFIC DEATH RATE - Number of
resident 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 - Number of resident 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 - Num-
berof occurrent marriages in specific age
group by sex divided by total resident popula-
tion in specific age and sex group x 1,000.

CAUSE-SPECIFIC RATE - Number of resi-
dent deaths due to a specific cause divided by
total resident population x 100,000.

CONGENITAL ANOMALY RATE - Number
of resident live births with a congenital mal-
formation reported divided by the total num-
ber of resident live births x 10,000.

COMMUNICABLE DISEASE CASE RATE -
Number of reported cases (of specific com-
municable diseases) divided by total resident
population x 100,000.

CRUDE BIRTH RATE - Number of resident
live births divided by total resident popula-
tion x 1,000.

CRUDE DEATH RATE - Number of resident
deaths divided by total resident population x
1,000.

DIVORCE RATE - Number of persons (with
occurrent divorces and annulments) divided
by total resident population x 1,000.

FERTILITY RATE - Number of resident live
births divided by total resident female
population (ages 15-44) x 1,000.

FETAL DEATH RATE - Number of resident
fetal deaths divided by total resident live
births and resident fetal deaths x 1,000.

FETAL DEATH RATIO - Number of resident
fetal deaths divided by total resident live
births x 1,000.




FIRST MARRIAGE RATE - Number of oc-
current marriages to persons not previously
married by sex divided by total resident
population by sex x 1,000.

INFANT MORTALITY RATE - Number of
resident infant deaths divided by total resi-
dent live births x 1,000.

LOW-WEIGHT BIRTH RATIO - Number of
resident low-weight births divided by total
resident live births x 1,000.

MARRIAGE RATE - Number of resident per-
sons married in an area divided by total resi-
dent population x 1,000.

MATERNAL DEATH RATE - Number of
resident maternal deaths divided by total resi-
dent live births x 10,000.

NEONATAL DEATH RATE - Number of
resident neonatal deaths divided by total resi-
dent live births x 1,000.

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

PERINATAL DEATH RATE - Number 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 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 in-
ferences from comparisons of rates for dif-
ferent 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
using unadjusted rates in attempting to at-
tribute rate differences to particular factors.
For example, one should not attempt to state
that there was a significant difference in 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 sub-
stantive conclusions when comparing vital
statistics rates.




QUALIFICATIONS AND LIMITATIONS
OF DATA AND CALCULATIONS

UNDERREGISTRATION OF EVENTS

The underregistration of vital events in
Michigan is 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 certifi-
cates received too late for inclusion in annual
statistical files is insignificant when examin-
ing statewide patterns.

GEOGRAPHIC ALLOCATION

The allocation of events on a residence or oc-
currence 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 respon-
dent completes the residence item with a mail-
ing address, geographic allocation is
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. Inade-
quacies in determining the gestational age of
the fetus may have resulted in some under-

reporting of fetal deaths. The change in
definition has had little impact on the num-
ber 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 Classifica-
tion of Diseases and utilizing the coding prac-
tices and procedures in effect at that time.

In order to compare cause-of-death statistics
from one revision to the next it is 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
Classification of Diseases, WHO, was intro-
duced for coding causes of death and was
employed in categorizing the data for 1986.




LIFE EXPECTANCY

The procedure used to obtain the Michigan
life table values is called the iterative method.
This is a method which has been developed
by Felix Moore, formerly 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.

AGE-ADJUSTMENT PROCEDURE AND
POPULATION ESTIMATION

Population data for 1970 and 1980 were ob-
tained from the April 1, 1970 and April 1, 1980
census counts. Data for 1980 include revised
census data as released by the Census Bureau.
The population totals used for 1971-1979 are
intercensal estimates prepared by the Census
Bureau utilizing the revised 1980 census
figures. The breakdowns of these totals by
age, race, and sex were prepared by the Of-
fice of the State Registrar and Center for
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 interpolating
between the proportions for 1970 and 1980.
These subgroup proportions were then ap-
plied to the state totals to obtain population

estimates by age, race, and sex for years 1971-
1979.

Population estimates for 1985 and 1986 by age
and sex were obtained by adding Dbirths
removing deaths and aging the remaining
population, using Census Bureau-National
Cancer Institute 1984 age, race, and sex
population estimates. Black and other race es-
timates for 1985 and 1986 were prepared by
projecting the mean annual change in the race
proportions of each age-sex group of the non-
white population observed between 1970 and
1980. Revised estimates of the proportion of
the total population in each age, race and sex
group for the years 1981-1983 were derived
by interpolating between the populations for
1980 and 1984.

The age-adjusted rates for Michigan presented
in this report for years 1970-1986 were calcu-
lated 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 propor-
tion 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. Department of Health
and Human Services. Rates for the United

States shown in the series of tables of age-ad-
justed death rates for Michigan and the
United States are based on the 1980 census
enumeration. The US. rates for 1971-1980
have been revised as a result of the large dif-
ference between the 1980 census enumeration
and the previously estimated population for
1980. The 1980 census enumeration was
about 5.5 million higher than the estimated
population for April 1, 1980.

The unadjusted death rates for the United
States for all causes and by cause for 1981
through 1986 quoted in the text and shown in
Tables 2.1 and 2.7 were calculated using
population estimates based on the 1980 cen-
sus enumeration.
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NATALITY: AN OVERVIEW, 1986

TOTAL RESIDENT BIRTHS 138,491
TOTAL RESIDENT LIVE BIRTHS 137,626
RESIDENT LIVE BIRTHS PER DAY 377.1
TOTAL RESIDENT FETAL DEATHS 865
RESIDENT FETAL DEATHS PER DAY 2.4
CRUDE BIRTH RATE 15.1
FERTILITY RATE 63.2
FETAL DEATH RATIO 6.3
FIRST ORDER BIRTHS (PERCENT OF TOTAL LIVE

BIRTHS) 40.4
MEDIAN BIRTH WEIGHT IN GRAMS (LIVE BIRTHS) 3,402
MEDIAN BIRTH WEIGHT IN GRAMS (FETAL DEATHS) 1,106
LOW WEIGHT LIVE BIRTHS 9,537
LOW WEIGHT BIRTH RATIO 69.3
MEDIAN AGE OF MOTHER (LIVE BIRTHS) 26
MEDIAN AGE OF MOTHER (FETAL DEATHS) 26
LIVE BIRTHS WITH CONGENITAL ANOMALIES 875
CONGENITAL ANOMALIES PER 10,000 LIVE BIRTHS 63.6
LIVE BIRTHS WITH NO PRENATAL CARE 1,195
NO PRENATAL CARE RATIO 8.7
HOME BIRTHS 733
LIVE BORN SETS OF TWINS 1,505
LIVE BORN SETS OF TRIPLETS 23
LIVE BORN MULTIPLE BIRTHS OF FOUR OR MORE 1
MALE LIVE BIRTHS PER 100 FEMALE LIVE BIRTHS 105.4
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NATALITY

Between 1900 and 1986 the number of total
births (live births and fetal deaths) has varied
considerably. The general trend has been in-
creasing numbers of total births from 1900
through 1957, declining numbers through
1976 and fairly stable numbers since that time.

According to the annual enumeration of births
by local officials in 1900 there were 45,024
births in Michigan. This figure dropped
slightly to 44,722 in 1901 (the lowest total in
the century). The number of reported births
increased significantly with the initiation in
1906 of mandatory filing of individual certifi-
cates for each Michigan birth. Total births in-
creased 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, ex-
cluding the war years of 1944 and 1945, total
births increased to a century high peak of
211,642 in 1957. Births in the next two
decades dropped to a post-World War II low
of 132,642 in 1976. Since 1976, the number of
total births increased, reaching 146,297 in
1980, declined to 133,959 in 1983 and in-
creased to 138,491 in 1986 (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 undoub-
tedly higher. Because of the method of
recording, many live births were probably not
recorded. Figure 1.1 portrays the number of

13.

Table 1.1
Total Birthsl, Michigan Residents,
Selected Years, 1900 - 19862

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 140,003
1979 145,627
1980 146,297
1981 141,619
1982 138,904
1983 133,959
1984 136,711
1985 139,005
1986 138,491

! Live births plus fetal deaths.

2 Total births for 1982 - 1985 include fetal deaths
previously unreported.

live births for Michigan from 1900 through
1986.
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Live births, which constitute a large percent-
age of total births, naturally followed the same
pattern of increases and decreases, rising ap-
preciably from 43,699 in 1900 to 208,488 in
1957, the peak year for this century (Figure 1.1
and Table 1.2). Between 1957 and 1976, live
births decreased by 37 percent to 131,378, the
lowest total in 31 years. In 1977, however,
live births increased by 5.4 percent, the largest
such increase since 1951. In each of the fol-
lowing three years the number of live births
also increased. In 1980 there were 145,162 live
births, the highest annual total since 1972. Be-
tween 1980 and 1983 the number of live births
declined by 8.4 percent, reaching 133,026 in
1983. By 1986 the number of live births in-
creased 3.5 percent to 137,626.

The national pattern was similar to that ob-
served in Michigan. Live births increased
from an estimated 2,718,000 in 1909 to an es-
timated 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. Unlike
Michigan, the number of live births for the na-
tion increased in nine out of eleven years from
1976 through 1986. For 1986 the provisional
figure was 3,731,000 a slight decrease (0.8 per-
cent) from the number born in 1985.

Another view of the historic pattern in live
births may be obtained through examination
of changes in the crude birth rate. By con-
sidering population size the historic pattern of
live births is stabilized (Figure 1.2). The crude
birth rate in Michigan ranges from a low of
14.4 per 1,000 residents in 1976 to a high of
274 in 1956. The crude birth rate increased
from 22.1 in 1906, the first year for filing birth
certificates, to 26.2 in 1916. During the period
1917 to 1933 Michigan’s crude birth rate
declined steadily, reaching 16.2. The birth
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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. Since 1976, the crude
birth rate has fluctuated between a high of
15.7 in 1980 and a low of 14.5 in 1983. In 1986
the rate was 15.1.

National statistics since 1900 follow the same
general pattern of rising and falling as ob-
served in Michigan. The highest rate ob-
served nationally over the period 1909
through 1986 was 30.1 in 1910, while the
lowest was 14.6, occurring in both 1975 and
1976. United States live birth rates were
above those observed in Michigan without ex-
ception 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 1949 through 1975. For
ten of the past eleven years, the rates for the
nation were equal to or above those observed
in Michigan. The 1986 provisional rate for the
United States was 15.5 per 1,000 people.

FERTILITY

The crude birth rates examined above are use-
ful statistics for gauging overall trends in live
births for specific geographic areas. Where at-
tempts are made to interpret such trends,
however, crude birth rates can be misleading.
These rates do not specifically incorporate 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 more exact measure for analyzing changing
birth patterns is the fertility rate. Since the
fertility rate relates the number of live births



Table 1.2

Live Births and Crude Birth Rates, Michigan and
United States Residents, Selected Years, 1900-1986

UNITED STATES MICHIGAN
YEAR

LIVE BIRTHS RATE LIVE BIRTHS RATE

-—- -—- 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 1850 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 21.1 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 17.6 1968 159,058 18.3
3,600,206 17.9 1969 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 14.8 1973 141,550 15.6
3,159,958 14.8 1974 137,414 15.1
3,144,198 14.6 1975 133,931 14.7
3,167,788 14.6 1976 131,378 14.4
3,326,632 15.1 1977 138,416 15.1
3,333,279 15.0 1978 138,802 15.1
3,494,398 15.6 1979 144,452 15.6
3,612,258 15.9 1980 145,162 15.7
3,629,238 15.8 1981 140,579 15.2
3,680,537 15.9 1982 137,950 15.0
3,638,933 15.5 1983 133,026 14.5
3,669,141 15.5 1984 135,782 15.0
3,760,561 15.8 1985 138,052 15.2
3,731,000Pr. 15.5Pr. 1986 137,626 15.1
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to the female population of childbearing age,
more valid comparisons for various periods
of time and 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 ob-
served undérstate the recent decline in fecun-
dity for both regions. Since 1960 the crude
birth rate in Michigan has dropped 39.4 per-
cent, while the fertility rate in 1986 was 48.7
percent below the 1960 rate. For the United
States over this same period the crude birth
rate declined 34.6 percent and the fertility rate
fell by 45.0 percent. The difference in these
two measures occurs because the proportion
of the population in the childbearing ages has
increased over this 26 year period.

Figure 1.3 displays the changes in the total fer-
tility rate between 1920 and 1986 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 ex-
perienced 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
in 1933 and then increased between 1933 and
1957, reaching 4,100.0 in the latter year. Be-
tween 1957 and 1976 the total fertility rate in
Michigan declined to a low of 1,709.5 in 1976.
The rates for the following ten years were
higher, fluctuating between a high of 1,817.5
in 1981 and a low of 1,738.0 in 1984. In 1986
the rate was 1,776.5. The rate was 1,842.5 in
1985 for the United States. The national rates
were higher than the Michigan rates each year
between 1975 and 1985, except 1981.
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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 re-
placement of the parents, since not all women
survive the reproductive years nor do all
children survive to adulthood. If the total fer-
tility rate falls below 2,000 for a long period,
a natural decrease in population will even-
tually 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 1986, there were 868,538 persons
added to the population of Michigan through
the excess of live births over deaths.

RACIAL COMPOSITION

The racial composition of live births in
Michigan changed over the period 1970
through 1986 (Table 1.4). Live births of white
persons declined from 83.8 percent of all live
births in 1970 to 81.2 percent in 1973. Be-
tween 1974 and 1985, this percentage held be-
tween 81.3 and 82.5. In 1986, the percentage
droped to a new low of 80.7 percent.

Live births of black persons increased from
15.7 percent of the total in 1970 to 18.2 per-
cent in 1973 and then fluctuated to 17.5 per-
cent of all live births in 1986. Live births of
all other races increased from 0.4 percent in
1970 to 1.3 percent in 1981, held at that level
through 1983 and increased to 1.7 in 1986.

It should be noted that Indians from India
were classified as white before 1978 and
among Asian or Pacific Islanders since 1978.
Also changes in the method of determining
the race of the infant born in 1984 to parents




Table 1.3
Fertility Rates, Michigan and United States
Residents, Selected Years, 1900-1986

UNITED STATES YEAR MICHIGAN
-—- 1900 78.5
126.8 1910 99.0
117.9 1920 111.6
89.2 1930 87.6
79.9 1940 78.9
106.2 1950 110.5
118.90 1960 123.1
117.1 1961 119.0
112.0 1962 110.8
108.3 1963 106.6
104.7 1964 102.6
96.3 1965 95.9
90.8 1966 94.0
87.2 1967 90.8
85.2 1968 87.3
86.1 1969 89.6
87.9 1970 91.7
8l.6 1971 84.5
73.1 1972 75.1
68.8 1973 71.2
67.8 1974 68.0
66.0 1975 65.5
65.0 1976 63.5
66.8 1977 65.9
65.5 1978 65.0
67.2 1979 66.6
68.4 1980 66.3
67.4 1981 65.6
67.3 1982 64.7
65.8 1983 62.7
65.4 1984 63.1
66.2 1985 63.8
64.9Pr. 1986 63.2
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Table 1.4

Live Births by Infant’s

Race or National Origin,

Michigan Residents, 1970 - 1986

TOTAL
ALL
YEAR | RACES | WHITE? | BLACK

1970 | 171,667 143,871 26,957
1971 | 162,244 134,165 27,245
1972 | 146,854 119,787 26,215

1973 | 141,550 114,878 25,741

1974 | 137,414 112,474 23,328

1975 | 133,931 109,718 23,224
1976 | 131,378 107,907 22,349
1977 | 138,416 114,042 23,195
1978 | 138,802 114,217 23,025
1979 | 144,452 118,671 24,010
1980 | 145,162 119,103 24,127
1981 | 140,579 115,972 22,705

1982 | 137,950 113,868 22,270
1983 | 133,026 109,335 21,932
1984 | 135,782 110,418 23,005
1985 | 138,052 112,994 22,659

1986 | 137,626 111,115 24,078

AMERI- | ASIAN OR
CAN PACIFIC
INDIAN |ISLANDER?? [OTHER?| UNKNOWN

299 356 74 110
313 373 40 108
316 366 64 106
302 288 144 197
270 310 194 838
294 331 184 180
368 390 188 176
431 365 221 162
377 998 7 178
435 1,117 13 206
481 1,230 32 189
526 1,256 16 104
488 1,224 17 83
490 1,154 25 90
780 1,462 46 71
748 1,486 52 113
753 1,571 58 51

Coding changes initiated in 1984 resulted in a net decrease of 0.7 and 0.1 percent of the infants coded to the races White and Black

respectively. This change resulted in an increase in the number of infants coded to races other than White or Black in 1984.

2 Persons of Spanish or of Mexican-American descent are included with White. Indians from India were counted as "White” from
1970-1977 and with "Other Asian or Pacific Islander” since 1978.

3 Incdludes Chinese, Japanese, Hawaiian, Filipino, and other Asian or Pacific Islander.

4 Indudes Koreans for 1973-1977. Koreans are included in "Other Asian or Pacific Islander” for other years.

of different races resulted in a 0.7 percent
decrease in the number of infants coded white
and a 0.1 percent decrease in the number of
infants coded black when compared to the
numbers which would have been coded white

and black in 1984 if the method used in 1983
had been retained. There was a correspond-
ing increase in the number of births coded to
a race or national origin other than white or
black in 1984.
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In absolute terms, the numbers of births of
black and white infants declined between 1970
and 1976, with an especially sharp decline ob-
served in births of white infants between 1970
and 1972. Between 1976 and 1980 the num-
bers of live births of white and black infants
increased by 10.4 and 8.0 percent respective-
ly. From 1980 through 1983 the numbers of
white and black infants decreased to the
second lowest and lowest numbers respective-
ly since 1970. The numbers flucutated be-
tween 1984 and 1986 for both white and black
infants.

The numbers of Asian or Pacific Islander
births remained fairly stable between 1970
and 1977. A sharp increase in the number of
births occurred in 1978 when births to Indians
from India were added to this category. The
numbers of American Indian births increased
by about 64 percent between 1970 and 1983.
Most of the increases observed in 1984 and
1986 for American Indians and Asian or
Pacific Islanders were the result of coding
changes.

Table 1.5 provides a comparison between
crude birth rates and fertility rates for white
and black persons in Michigan for the period
since 1970. In 1970 the crude birth rate for
black persons was 54.3 percent above that for
white persons. By 1973, this percentage had
increased to 71.7 percent. In 1974, the percent
dropped sharply to 57.4, and by 1982 it had
fallen to 20.7 percent. By 1986 the crude birth
rate for black persons was 38.0 percent higher
than the rate for white persons.

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 10.3 percent, while that
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for black persons remained essentially un-
changed. By 1986 the crude birth rates for
white and black persons declined by 5.3 and
2.5 percent, respectively. The crude birth rate
for white persons in 1986 was 22.8 percent
below that observed in 1970 while the rate for
the black group was 31.0 percent below the
rate for 1970.

The fertility rates contained in Table 1.5 reveal
that there are important differences in popula-
tion 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 42.7 percent
above the rate for white persons in 1970 and
24.7 percent higher in 1986. Since 1970 the
fertility rate for black persons has declined
39.6 percent compared with a 30.9 percent
drop for white persons.

AGE OF MOTHER

In 1986 41.0 percent of all live births were to
women less than 25 years of age. Only 0.6
percent occurred to women 40 or more years
of age. The median age of mothers was 26
years. Mothers of black infants were younger
(median 24 years) than mothers of white
children (median 26 years). Mothers of all
other infants were older with a median age of
27 years.

Approximately 55.4 percent of the black in-
fants were born to women aged 24 or less
compared to 38.2 percent of the white infants
and 31.8 percent of all other infants. This dif-
ferential was the result of the relatively large
percentage of black infants born to women at
ages below 20 (Table 1.6).




Table 1.5

Crude Birth Rates and Fertility Rates by Race,
Michigan Residents, 1970-1986

CRUDE BIRTH RATE

FERTILITY RATE

WHITE BLACK YEAR WHITE BLACK
RACE RACE RACE RACE
18.4 28.4 1870 88.0 125.6
17.0 >27.6 1971 80.2 121.7
15.1 25.9 1972 70.6 112.9
14.5 24.9> 1973 66.7 107.9
14.1 22.2 1974 64.5 94.8
13.8 21.6 1975 62.4 91.6
13.6 20.5 1976 60.7 85.5
14.4 20.8 1977 63.3 85.9
14.4 20.2 1978 62.6 82.5
14,5 20.6 1979 64.2 83.4
15.0 20.1 1980 63.9 80.7
15.2 18.5 1981 64.6 72.0
15.0 18.1 1982 63.9 69.9
14.6 17.7 1983 61.9 68.2
14.3 18.8 1984 61.0 73.7
14.6 18.5 1885 62.2 71.9
14,2 19.6 1986 60.8 75.8

Percent Change,
-22.8 -31.0 1970-1986 -30.9 -39.6
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The total number of live births increased by
4.8 percent between 1976 and 1986 (Table 1.7)
while the number of women of child bearing
age (15 to 44 years of age) increased by 5.3
percent.

The largest relative decrease in the number of
live births occurred to women under age 20.
There was a 26.6 percent decrease in the num-
ber of births to these women while there was
a 22.3 percent decrease in the number of
women under age 20. The age group 20-24
experienced a 16.0 percent decline in births
while they decreased 8.2 percent in numbers.

For these two age groups the percent decrease
in the number of births was higher than the
percent decrease in the number of women.

The number of live births to women 25-29 was
12.1 percent higher in 1986 than in 1976, while
there was a 76.8 and 85.1 percent increase in
the number of live births to women 30-34
years and 35-39 years of age respectively over
the decade. There was a 3.7 percent increase
in the number of live births to women 40 years
of age or older. Although there were in-
creases in the number of women in these age
groups, the percent increase in the numbers

Table 1.7

Live Births and Population of Women by Age
Michigan Residents, 1976 and 1986

LIVE BIRTHS POPULATION ESTIMATES

PERCENT PERCENT

AGE GROUP 1976 1986 | CHANGE 1976 1986 CHANGE
Under 20 Years' 22,997 16,871 -26.6 471,123 365,841 -22.3
20 -24 Years 47,161 39,611 -16.0 424,794 390,024 -8.2
25-29 Years 41,412 46,421 +12.1 385,388 405,789 +5.3
30 - 34 Years 14,893 26,331 +76.8 303,602 385,338 +26.9
35 - 39 Years 4,053 7,503 +85.1 248,757 343,394 +38.0
40 and Over? 846 877 +3.7 233,471 286,637 +22.8
All Ages3 131,378 137,626 +4.8 2,067,135 | 2,177,023 +5.3

Population shown is for females 15-19.

Population shown is for females 40-44.
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Population shown is for females 15-44. Live births with age not stated are included only in the total.




of women were lower for the age groups be-
tween age 25 and 39 than the percent increase
in the numbers of births.

Table 1.7 also provides the age distribution of
the childbearing population in 1976 and 1986.
The largest relative increase in population oc-
curred in the age group 35-39, the age group
with the greatest increase in live births be-
tween 1976 and 1986. The only groups to ex-
perience a population decline were those
under 25 years of age.

AGE-SPECIFIC LIVE BIRTH RATES

As displayed in Table 1.8, a reduction in the
age-specific live birth rates for Michigan
females under 25 and over 39 years of age has
occurred since 1976. The greatest relative
decreases in rates between 1976 and 1986 were
for women age 40 or over. The live birth rates
for women 30-34 and 35-39 years old in 1986
were 39.1 and 33.7 percent above the rates for
these age groups in 1976.

Figure 1.4 displays age-specific live birth rates
for the period 1970-1986. Live birth rates in
all age groups dropped between 1970 and
1976. For women under 20 years the rate con-
tinued to decline throughout the years 1976-
1980. The rate fluctuated between 1980 and
1986 reaching a new low of 44.7 in 1984. The
rate was 46.1 in 1986.

After declining between 1970 and 1976, the
live birth rates for women between 20 and 29
years of age remained stable into the 1980’s.
The rates for women in the age groups 20-24
increased in 1981 then declined 17.3 percent
to a low of 101.6 live births per 1,000 women
in 1986.
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The rates for women 25-29 declined between
1970 and 1976 then generally increase through
1980. The rates fluctuated between 1980 and
1986. The 1986 rate of 114.4 was 12.6 percent
higher than the 1986 rate for women 20-24
years of age.

For women in the age groups 30-34 and 35-39
live birth rates decreased between 1970 and
1976 then increased by 45.6 and 45.3 percent,
respectively by 1986.

In 1970, women aged 20-24 had the highest
live birth rate of any age group, 14.3 percent
higher than that of women aged 25-29. In
1976, 1979, 1980 and 1984 through 1986 the
live birth rate of women in the 25-29 year age
group was above that of women aged 20-24.
In 1986 the rate for the 25-29 year age group
was 12.6 percent higher (Table 4.4).

Table 1.8 displays age-specific live birth rates
for white and black women and women of all
other races for the years 1976 and 1986.
Generally, rates for black women under age
25 and over age 34 were above those for white
women in both years. However, the live birth
rate for white women between 25 and 29 years
exceeded that for black women by 11.8 and
15.0 percent, respectively, in 1976 and 1986.
In 1986 the rate for white women between 30
and 34 years also exceeded that for their black
counterparts by 13.8 percent.

In 1976 the live birth rates for all other women
were generally lower than the rates for white
and black women. However in 1986 the rates
for all other women 25 years of age or over
were higher than the rates for white and black
women.
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LIVE BIRTH RATE

FIGURE 14
AGE-SPECIFIC LIVE BIRTH RATES,

MICHIGAN RESIDENTS, 1970-1986
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ZBased on live births to women 40 or over and population of females 40-44.
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The live birth rate for black women age 15 to
44 (85.5) was 41.1 percent higher than the rate
for white women in 1976. By 1986 the dif-
ference between the rates was less. The rate
for black women was 24.7 percent higher than
the rate for white women. During the ten
years the rate for black females declined by
11.3 percent while the rate for white females
increased slightly.

This pattern was observed in all age groups
of white and black women. The rates for
females below age 25 and 40 or over declined
more for black females than for white females.
Correspondingly the rates increased less for
black females between 25 and 39 years of age
than their white counterparts. The rates for
all other women rose overall and for each age
group during the ten years.

BIRTH ORDER

The percent of live births which were first-
order births is displayed in Figure 1.5 and
Table 1.9 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. Then the per-
centage steadily decreased to 40.1 in 1985, the
lowest level since 1972.

The percentage increased slightly in 1986 to
40.4 percent. The actual number of first births
declined by 15.9 percent between 1970 and
1976, increased between 1976 and 1980 by 13.9
percent and decreased by 11.8 percent be-
tween 1980 and 1983. By 1986 the number of
first births increased by 2.5 percent. The
trend in first births is similar for the United
States .
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The distribution of Michigan resident live
births by live birth order is displayed in
Tables 1.10 and 1.11 for the years 1976 and
1986. The distributions of births by birth
order in were similar 1976 and 1986. Of the
births where birth order was known, first- and
second-order live births comprised 74.1 per-
cent of all live births in 1976 and 73.8 percent
in 1986. On the other hand, 10.4 percent of
all live births in 1976 were fourth or higher
order live births. In 1986 the figure was 9.6
percent. The greatest relative decline oc-
curred in fifth or higher order live births.
These constituted 4.5 percent of all live births
in 1976 compared to 3.6 percent in 1986.

The distribution of births for women under 25
years of age were about the same in 1976 and
1986. For women under age 20 about 79 to
80 percent of the births were first-order births,
about 17 or 18 percent were second-order
births and about 3 percent were third- or
higher-order births. For women 20 to 24 years
of age the corresponding percentages of first-
order births were 46.6 and 49.2 percent in 1976
and 1986 respectively, the percentages of
second-order births were 37.6 and 34.8 percent
while about 16 percent were third- or higher-
order births.

The percent of first order births increased for
women 25 years or over between 1976 and
1986. In 1976 28.4 percent of the births to
women 25-29 years of age were first order
births. By 1986 the percent of first order
births had risen to 33.7 percent. For women
30 to 39 years of age the percent of first-order
births rose from 13.6 percent in 1976 to 20.8
percent in 1986. For births to women 40 or
over the percentages of first-order births were
6.1 and 9.2 percent respectively in 1976 and
1986.




PERCENT

FIGURE 15
FIRST BIRTHS AS A PERCENTAGE OF ALL LIVE BIRTHS,
MICHIGAN AND UNITED STATES RESIDENTS, 1960-1986°
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TABLE 1.9
First Births, Michigan and United States Residents,
Selected Years, 1960 - 1986

UNITED STATES MICHIGAN
FIRST PERCENT OF | YEARS FIRST PERCENT OF

BIRTHS ALL BIRTHS BIRTHS ALL BIRTHS
1,090,152 25.6 1960 44,711 229
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 57,477 391
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
1,545,604 42.8 1980 61,516 424
1,553,665 42.8 1981 59,105 42.0
1,555,627 42.3 1982 56,879 41.2
1,530,639 42.1 1983 54,271 40.8
1,529,905 417 1984 54,907 40.4
1,554,788 413 1985 55,373 40.1

- - 1986 55,615 40.4

The percent of second order births born to
women 25-29 years of age were about the
same in 1976 and 1986 at 38.5 and 37.5 per-
cent. The percent of these births born to
women over 29 years of age increased from
25.9 percent to 34.2 percent for women age 30-
39 and from 8.1 to 16.6 percent for women
over 40 years of age.

Between 1976 and 1986 the percent of third-
or higher-order births decreased for women
25-29 years of age from 33.0 percent to 28.7
percent. The largest change occured for
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women age 30-39 with a decrease of third- or
higher-order births from 60.5 percent to 45.0
percent. The decrease for women 40 or over
years of age was from 85.8 to 74.3 percent.

The median age of mothers having their first
child increased from 22 to 23 between 1976
and 1986. For mothers having their second
child, the median age also increased from 24
to 26. The median ages for mothers increased
for all birth orders between 1976 and 1986, ex-
cept fifth order births or greater, which
decreased from 33 to 32.
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First births to women 25 years of age or older
comprised 26.4 percent of all first births in
1976 and 40.7 percent in 1986. Similarly,
second order births to women 25 years or
older increased from 49.0 percent of all second
order births in 1976 to 63.7 percent in 1986.
This change in mother's age at birth was
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

The distributions of live births by interpreg-
" nancy time period were similar in 1976 and
1986. In both years fewer than 4 percent of
the births occurred less than a year after the
termination of the most recent prior pregnan-
cy (Table 1.12). Another 28.3 and 31.3 percent
of the births were to women with prior
deliveries occurring one to two years after the
most recent pregnancy termination. About 24
percent of the births had spacings of two to
three years. A lower percentage of births had
a spacing of 3 to 5 years in 1986 (22.9 percent)
than in 1976 (25.8 percent). In both years
about 18 percent of the births were to women
five or more years after the termination of
their most recent prior pregnancy.

In 1986 women having live births whose most
recent prior termination was a fetal death had
a median time span of 2 years 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 (40.1) was much larger
than that for women with prior live births
(28.4). The greatest relative difference was as-
sociated with time spans of less than one year.
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A spacing of less than one year was observed
for 9.5 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 was
the second month. In 1986 41.2 percent of all
women having live births initiated care
during the second month. The median num-
ber of prenatal visits was 12, and 62.2 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 prena-
tal visits. For births in which the mother
began receiving care in the first month, the
median number of visits was 13. The median
number of visits was lower for women where
prenatal care began later in the pregnancy.

The proportion of live births to women who
initially obtained prenatal care in the first
trimester of pregnancy was 79.8 percent in
1986. This percent has increased steadily
since 1970 when the figure was 69.0 (Figure
1.6). However the proportion in 1986 was
lower than the proportion in 1985 (81.0 per-
cent).

There were also small but steady increases in
the percentage of births to women receiving
care prior to the sixth month of pregnancy
over the period 1970-1975. In 1970, 86.0 per-
cent of all live births were to women who
received care prior to the sixth month of preg-
nancy. By 1975, this had risen to 91.6 percent.
The figure remained at that level through




Table 1.12

Live Births to Women Reporting Prior Pregnancy Terminations

1

by Time Span Between Last and Current Termination,
Michigan Residents, 1976 - 19862

1976 1986
TIME SPAN IN
YEARS NUMBER PERCENT NUMBER PERCENT

Total . . .. .. 80,711 100.0 91,357 100.0
Less Than One 2,641 33 3,239 35
1<2 ..... 22,838 28.3 28,591 313
2<3 ..... 19,576 243 21,758 23.8
3<5 ..., 20,861 25.8 20,936 229
5 or More 14,795 18.3 16,833 18.4
Median

Time Span . . 2 Years 8 Months 2 Years 6 Months

time spans are excluded.

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

2 The methodology for calculating interpregnancy time span was altered slightly in 1984. Hence, median time spans and
percentages are not comparable to statistics published in prior years.

1981. By 1985 the percent of all women who
received care before the sixth month was 93.9
percent. The percentage decreased to 93.3
percent in 1986.

The proportion of births to women receiving
early prenatal care varied considerably by
race of infant and age of mother (Table 1.15).
In 1986, 82.2 percent of white infants com-
pared to 69.1 percent of the black infants were
born to mothers who began their prenatal care
in the first trimester. Over 85.9 percent of the
women 25 through 39 years of age sought care
promptly. The proportion of births to women
receiving early prenatal care declined as
maternal age increased or decreased from 30-
34 years of age, falling to 76.6 percent for

women 40 years or over and 34.3 percent for
women under 15 years. About six in ten (57.6
percent) mothers 15-19 years of age received
care early. Similar patterns in this proportion
by age of mother are evident for white, black
and all other infants.

The time prenatal care began varied with live
birth order (Table 1.16). The proportion of
live births to women who began care during
the first trimester was highest for second
order live births (82.4 percent) and lowest for
fifth or higher order births (67.0 percent).
Conversely, the proportion of births to
women who began care during the third
trimester, or received no care, was lowest (2.7
percent) for second order live births. This
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FIGURE 1.6
PERCENT OF WOMEN HAVING LIVE BIRTHS WHO RECEIVED
CARE PRIOR TO THE 4TH MONTH AND 6TH MONTH
OF PREGNANCY, MICHIGAN RESIDENTS, 1970-1986
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Table 1.13

Live Births to Women Reporting Prior Pregnancy Terminations

1

by Time Span Between Last and Current Termination and Whether
Prior Termination Resulted in a Live or Non-live Birthz,
Michigan Residents, 1986°

TOTAL PRIOR NON-LIVE PRIOR LIVE BIRTHS

TIME SPAN IN BIRTH
YEARS NUMBER [PERCENT| NUMBER [PERCENT| NUMBER | PERCENT

Total . ..... 91,357 100.0 22,424  100.0 68,933 100.0
Less Than One 3,239 35 2,131 9.5 1,108 1.6
1<2 ..... 28,591 313 8,999 40.1 19,592 28.4
2<3 ..., 21,758 23.8 3,859 17.2 17,899 26.0
3<5 ..... 20,936 229 3,575 15.9 17,361 252
5 or More 16,833 18.4 3,860 17.2 12,973 -18.8
Median
Time Span 2 Y ears 6 Months 2 Years 0 Months 2 Years 8 Months

time spans are excluded.

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

2 Non-live birth as defined for the pregnancy history on the birth record is a fetal death of any'gestational age.

2 The methodology for calculating interpregnancy time span was altered slightly in 1984. Hence, median time spans and
percentages are not comparable to statistics published in prior years.

figure increased with the number of previous
live births. Among fifth order live births 8.2
percent were to women who had received no
care by the beginning of the 7th month of the

pregnancy.

The proportion of live births to mothers
having ten or more prenatal visits was 77.4
percent in 1986 compared to 70.2 percent in
1980. This statistic varied considerably by
race. While mothers of 78.9 percent of white
infants had at least ten prenatal visits, the per-
centages were only 71.4 and 72.1 for black and
all other infants, respectively (Table 1.17).
The median number of prenatal visits was 12
for mothers of children of all races. The mean
number of prenatal visits was 11.7 for mothers
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of white infants, 4.5 percent higher than the
mean of 11.2 visits for mothers of black in-
fants. The mean number of visits for mothers
of infants of all other races was slightly lower
than the mean for mothers of black infants.

In 1986, 1,195 resident live births, or 8.7 of
every 1,000, occurred with the mother having
had no prenatal care. This figure includes
only those where it was specified that the
mother received no prenatal care. The com-
parative statistics were 6.3 in 1985 and 11.8 in
1971. In 1985 865 resident live births were
born to mothers having no prenatal care.

Those who received no prenatal care were for
the most part younger mothers (median age




Table 1.14
Live Births by Month Prenatal Care Began and
Number of Prenatal Visits, Michigan Residents, 1986

NUMBER OF VISITS

MONTH MEDIAN

CARE | TOTAL |NONE| 1-4 | 5-9 |10-14[15-19|20 OR| UN- | NO. OF
BEGAN OVER |[KNOWN VISITS
Total 137,626 | 1,195 | 3,255 | 23,861 | 85,604 | 17,408 | 3,633 | 2,670 12
First 21,165 - 120 | 1,283 | 12,078 | 6,454 | 1,032 198 13
Second 56,769 - 276 | 5,198 | 41,550 | 7,487 | 1,601 657 12
Third 31,876 - | 345 | 5912 | 21,870 | 2,514 | 685 550 12
Fourth 12,201 | 320 | 4269 | 6514 | 653 | 233 212 10
Fifth 6,331 -1 376 | 3202 | 2401 196 49 107 9
Sixth 3,586 -1 448 | 2161 822 70 19 66 8
Seventh 2,063 - 504 | 1293 | 220 10 5 31 6
Eighth 1,008 - 544 | 402 41 8 1 12 4
Ninth 320 -1 a7 39 18 4 2 10 2
No Care 1,195 1,195 - - - - - - -
Unknown | 1,112 - 75 102 90 12 827 8

of 22). Also, the lack of prenatal care was dis-
proportionately high among mothers of black
infants. The ratio of live births in which the
mother received no prenatal care to the total
number of live births was 4.6 times as large
for black infants than for white infants in 1986
(Table 1.18). The ratio was 3.0 times as large
for black infants than for all other infants.

A measure of the quality of care has been
developed by Dr. D. W. Kessner which com-
bines information on the month prenatal care
began, the gestational age at birth and the
number of prenatal visits. Adequate prenatal
care is defined as care which began within the
first trimester and which included an average
of at least one or two additional prenatal visits
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per month of gestation depending on the
length of gestation.

Intermediate care is defined as care which
began during the second trimester of the preg-
nancy with corresponding fewer visits or
which began during the first trimester but
there were a few less visits than would be ap-
propriate for the length of gestation. Finally,
care is defined as inadequate when no care
was received or if care began during the third
trimester. It is also defined as inadequate if
care began during the first or second trimester
but less than five visits occurred, when the
length of gestation was 34 weeks or more.
When the length of gestation was less than 34
weeks, care was defined as inadequate when
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Table 1.16

Live Births by Month of Pregnancy Prenatal Care
Began and Live Birth Order, Michigan Residents, 1986

NUMBER OF VISITS

o AT OF | Nor

TOTAL T |SECOND | THIRD | F TH | GREATER | STATED
CARE BEGAN O FIRST |SECO OUR G S
1st Month .. | 21,165 8,583 7,464 | 3,373 1,090 568 69
2nd Month . . | 56,769 23,009 19,686 | 9,262 3,068 1,566 178
3rd Month .. | 31,876 12,664 10412 | 5,511 1,987 1,172 130
4th Month . . | 12,201 4,920 3,637 | 2,110 881 609 44
5th Month . . 6,331 2,730 1,779 976 448 360 38
6th Month . . 3,586 1,506 1,036 560 278 189 17
7th Month 2,063 884 580 301 149 139 10
8th Month . . 1,008 385 282 177 84 75 5
9th Month 320 120 92 53 25 29 1
NoCare . . .. 1,195 407 271 214 128 164 11
Not Stated . . 1,112 407 319 188 84 73 41
Total . ... .. 137,626 55,615 45,558 | 22,725 8,222 4,962 544
Percentage
Beginning Care
in First
Trimester . . . 79.8 79.6 82.4 79.9 74.7 67.0 69.3
Percentage
Without Care
During First
Six Months . . 3.3 3.2 2.7 33 4.7 8.2 5.0

care began during the first or second trimester
but even fewer than five visits occurred.

Adequate prenatal care was obtained by
mothers of 72.8 percent of the live births
(Table 1.19). The proportion of live births to
mothers of white infants who received ade-
quate care (75.2 percent) was higher than the
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corresponding proportion for mothers of
black (62.4) and all other infants (66.3 percent).
Inadequate care was received by the mothers
of 5.9 percent of all live births. The propor-
tions of live births to mothers who received
inadequate care were 5.1 percent for white in-
fants, 9.6 percent for black infants and 7.6 per-
cent for all other infants.
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Although the mothers of 79.8 percent of all
live births received prenatal care during the
first trimester, only 72.8 received adequate
care as defined by the Kessner Index.
Mothers of 7.0 percent of white infants began
prenatal care during the first trimester but
failed to receive an adequate number of
prenatal visits during the pregnancy. The
percentages for black and all other infants
were 6.7 and 7.6, respectively (Tables 1.15 and
1.19). Overall, this means that 7.0 percent of
the mothers who initiate prenatal care most
promptly did not receive the minimum num-
ber of visits they should have received during
the time they were pregnant. Considered as
a. proportion of the mothers who did not
receive adequate care, 25.8 percent of the
mothers not receiving adequate care initiated
care within the recommended first trimester
but did not continue to receive the ap-
propriate minimum number of prenatal care
visits.

BIRTH WEIGHT

The mean weight for all live births was 3,357
grams or approximately 7 pounds 6 ounces.
The median weight was 3,402 grams or about
7 pounds 8 ounces (Table 1.20). For black in-
fants the mean (3,084.3 grams) and median
(3,160 grams) birth weights were much lower
than the mean and median birth weights for
white infants. For all other infants, the
median and mean birth weights were 74.8 and
90 grams less than the median and mean for
white infant but were 257.2 and 180 grams
higher than the birth weights of black infants.

A subgroup of major importance when
analyzing birth weight trends is the category
of infants weighing less than 2,500 grams (ap-

proximately 5 pounds 8 ounces or less) at
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birth. Such infants have historically ex-
perienced higher mortality in their first year
of life than heavier infants. In 1986, 69.3 of
every 1,000 live births weighed less than 2,500
grams (Table 1.21).

The proportion of low birth weight infants
varies with the race of the child, the age of
the mother, and the amount and adequacy of
prenatal care the mother has received.
Mothers that are very young, black or of races
other than black or white have fewer prena-
tal visits. Black women also have higher birth
rates in the younger age groups. Tables 1.21,
1.22 and 1.23 present data on these variables
with respect to birth weight.

The age group with the highest low birth
weight ratio (143.3) was the group of mothers
under 15 years of age. This ratio was lower
for each succeeding age group through age
group 25-29 (61.7) then increased for the older
age groups to 103.8 per 1,000 live births for
mothers 40 years or over (Table 1.21).

The low birth weight ratio for black infants
was 140.1 compared with 54.3 for white in-
fants and 50.4 for all other infants (Table 1.21).
The low birth weight ratios for black infants
vary less by age of mother than those for
white infants. For white infants the ratio as-
sociated with mothers under 15 years of age
(144.4) was almost three times that of mothers
in the 25-29 year age group (48.9). For black
infants the differential between the age groups
with the highest and lowest ratios was about
1.8 times.

The ages of mothers associated with the
lowest low birth weight ratio were 25-29 for
white infants (48.9) and 15-19 years of age
(126.4) for black infants. Where rates could
be calculated, the low birth weight ratios for




Live Births by Birth Weight and Race,

Table 1.20

Michigan Residents, 1986

RACE
WEIGHT AT BIRTH ALL NOT

TOTAL WHITE BLACK OTHER STATED
500 Grams or Less ... .. 322 148 169 5 -
501 - 1,000 Grams . . ... 690 387 298 5 -
1,001 - 1,500 Grams 867 517 343 5 2
1,501 - 2,000 Grams 1,832 1,192 618 22 -
2,001 - 2,4991 Grams . .. 5,826 3,794 1,945 83 4
2,500 - 3,000 Grams 21,600 15,392 5,779 416 13
3,001 - 3,500 Grams 49,264 39,337 8,944 971 12
3,501 - 4,000 Grams . . .. 41,043 35,633 4,749 649 12
4,001 - 4,500 Grams . . .. 13,336 12,124 1,034 175 3
4,501 Grams or More 2,807 2,566 190 51 -
Not Stated . ......... 39 25 9 - 5
Total ... ........... 137,626 111,115 24,078 2,382 51
Mean Weight in Grams . . 3,356.8 3,416.3 3,084.3 3,341.5 3,113.0
Median Weight in Grams . 3,402.0 3,430.0 3,160.0 3,340.0 3,175.0

! In order to conform to national standards, the definition of low birthweight was changed in 1984 to less than 2500 grams.

all other births were close to and sometimes
lower than the ratios for white infants.

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 highest risk
group was 6.6 times that of the group with
the lowest ratio. The low birth weight ratio
was highest when the mother had no prena-
tal care at 292.1. The ratio declined as the
number of prenatal visits increased through
10-14 visits, where the ratio was 44.5. The low
birth weight ratio was 80.6 for mothers with
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20 or more prenatal visits. It is likely that a
very high number of prenatal visits is as-
sociated with problems in the pregnancy
(Table 1.22).

Black and white infants show similar patterns
of rising and falling ratios varying with the
frequency of prenatal visits (Table 1.22). The
low birth weight ratio for black infants varied
from a high of 395.2 where the mother had no
care to a low of 92.5 where the mother had 15
to 19 or more visits. The ratio for white in-
fants varied from a high of 198.3 where the
mother had no care or fewer than five visits
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to a low of 33.7 where the mother had 10 to
14 prenatal visits.

The greatest relative difference between the
low birth weight ratios was observed for
births to mothers with 10-14 visits. The ratio
for black infants was 3.1 times the ratio for
white infants. Overall, the low birth weight
ratio for black infants was 2.6 times the ratio
for white infants. This high overall difference
in the low birth weight ratios is associated
with a differential in the proportion of
mothers having had fewer than 10 prenatal
visits. While 19.0 percent of mothers having
white infants had less than 10 prenatal visits,
the corresponding figure for mothers having
black infants was 27.0 percent (Table 1.17).

For low birth weight infants the median num-
ber of the mother’s prenatal visits was 10,
compared to 12 for all infants. The mean
number of visits for mothers of low birth
weight infants was 9.7, 16.4 percent less than
the mean of 11.6 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.

The low birth weight ratio varied by adequacy
of prenatal care as indicated by the Kessner
Index (Table 1.23). The ratio was 2.0 times
higher for white infants born to mothers with
inadequate care than to mothers with ade-
quate prenatal care. For black infants the low
birth weight ratio was 1.8 times higher when
the mother received inadequate care rather
than adequate care. The ratio was 1.6 times
higher for white infants born to women with
intermediate care than for white infants born
to women with adequate care. For black in-
fants the ratio was 1.2 times higher when the
mother received an intermediate level of care.
For all other infants the ratios of low birth
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weight for women who receive inadequate
and intermediate care were 1.8 and 1.7 times
higher than the ratio for women who received
adequate care.

At birth about 14 percent of the black infants
weighed less than 2500 grams. Of black in-
fants born to women with adequate care, a
lower percentage (12.2) weighed less than
2500 grams. The low weight ratio for black
infants born to women with adequate care
was still higher than the ratio for white and
all other infants at any level of prenatal care.
The low birth weight ratio was 2.6 and 3.1
times higher for black infants born to women
with adequate care than for the correspond-
ing white and all other infants.

The low birth weight ratios were higher for
white infants than for other than white or
black infants born to women receiving each
level of care. For all other infants born to
women with adequate care, the low birth
weight ratio was 13.6 percent lower than the
corresponding ratio for white infants.

Figure 1.7 displays the low birth weight ratio
for Michigan and the United States over the
last twenty-seven years. In 1960 this ratio was
72.0 for Michigan. Between 1960 and 1966 the
ratio increased, reaching a high for the 27 year
period in 1966 (79.8). Since that time the ratio
has generally declined. The ratio for 1985 was
68.1, the lowest rate since 1960. It rose to 69.3
in 1986. 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.
In 1985 the low birth weight ratio for the na-
tion was 67.4. 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.
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LOW BIRTH WEIGHT RATIO

. FIGURE 17
LOW BIRTH WEIGHT RATIO, MICHIGAN AND UNITED STATES’
RESIDENTS, 1960-1986

90
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MICHIGAN ) RN
UNITED STATES
656 -
-~
T T T T T
1960 1966 1970 1975 1880 1986 1980

YEAR

lprior to 1984, low birth weight was defined as 2500 grams or less. Starting
with data year 1984, low birth weight is defined as less than 2500 grams in
order to conform to national standards.

2 ynited States ratio for 1986 is provisional.
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SEX OF INFANT

In 1986 51.3 percent of the infants born to
Michigan residents were male. The propor-
tion of males to females varies by race. The
numbers of males per 1,000 females were
1,058 for white infants, 1,028 for black infants,
1,164 for American Indians, and 1,116 for in-
fants of all other races (Table 1.24). For all
races the low birth weight ratio for females
was higher than for males. The ratio of 73.8
for females of all races was 13.5 percent above
the corresponding ratio of 65.0 for males.

MOTHER'’S EDUCATION

Educational attainment of women having live
births in 1986 varied with their age (Table
1.25). Of all Michigan resident live births in
1986, 19.2 percent were to women who had
not completed high school. The majority (62.6
percent) of mothers aged less than 20 had not
completed high school. The percentage of
mothers with fewer than 4 years of high
school dropped to 21.9 for those aged 20-24
and to 6.8 for mothers aged 30-34. This per-
cent increased to 8.7 for mothers aged 35-39
and to 16.6 for mothers 40 years or older.
Conversely, age of mother varied with the
level of education. The median age of the
mother was 21 years for those with 1 to 3
years of high school and 30 years for women
with 4 or more years of college.

Birth order varies with the mother’s education
as well as her age (Table 1.26). The first birth
ratio (number of first live births per 100 live
births) generally decreased with increasing
maternal age. Within maternal age categories
the ratio increased with educational attain-
ment. The first birth ratio for mothers with 4
or more years of college was 43.0 compared
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to 37.1 for mothers with 8 or fewer years of
education.

For live births to women 20-24 years of age
who had completed 4 or more years of col-
lege, 82.8 percent were to women with no pre-
vious live births, while only 21.6 percent of
the live births to women of the same age who
had completed the eighth grade or less were
first births. Mothers with 1 to 3 years of high
school had the lowest or second lowest first
birth ratio within each age interval taken
separately but the second highest total first
birth ratio (41.8). This high overall ratio
reflects the fact that a relatively large propor-
tion of births to mothers with 1 to 3 years of
high school occurred before the age of 20.

CONGENITAL ANOMALIES

One or more congenital anomalies were
reported for 875 of the 137,626 resident live
births in 1986 (Table 1.27). This translates to
a rate of 63.6 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 in making com-
parisons 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 category was
ICD 755, other congenital anomalies of limbs
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Table 1.26
First Birth Ratios' by Age and Education of Mother,
Michigan Residents, 1986

MOTHER’S EDUCATION

AGE
OF 4 OR
MOTHER 8TH 1-3 YEARS| 4 YEARS [1-3YEARS| MORE
TOTAL | GRADE HIGH HIGH COLLEGE | YEARS

OR LESS | SCHOOL | SCHOOL COLLEGE

Under 20 Years 80.2 76.2 77.1 85.0 92.8 *
20 - 24 Years 49.0 21.6 25.2 50.9 64.8 82.8
25 - 29 Years 336 11.1 10.5 27.9 38.1 56.3
30 - 34 Years 22.0 6.3 6.3 17.7 21.0 32.0
35 or More Years 15.2 3.9 3.9 12.2 144 214
Total 40.4 37.1 41.8 39.1 40.6 430

! First live births per 100 live births. Births where the Mother’s age and/or education are not stated are included in the total

but are not reallocated to specific age and education categoiries.

(excluding those classified to 754), with 175
anomalies. When this category was combined
with the category 754, certain congenital mus-
culoskeletal deformities (including clubfoot),
and category 756, other congenital musculos-
keletal anomalies, the total number of mus-
culoskeletal system anomalies reported
increased to 355, or 40.6 percent of all the 875
anomalies reported.

Congenital anomaly rates by age of mother
and race of child are presented in Table 1.28.
The rates for all races combined varied with
the age of the mother. The lowest rates were
experienced by mothers 25-39 years of age.
The rates increase as age decreased below 25
years of age and increased with age above 39

53

years. Congenital anomaly rates for black in-
fants were above those for white infants for
women above 25 years of age. The overall
rate for white infants was 62.3 compared to
73.1 for black infants

Figure 1.8 displays the rate of reported con-
genital anomalies for Michigan resident live
births over the period 1960-1986. The rate has
exhibited a cyclical pattern over this time
period rising from 88.4 per 10,000 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 37.0 percent. The rate of 63.5
for 1986 was the lowest reported congenital
anomalies rate during the 27 year period.



Table 1.27

y

Congenital Anomalies! Reported by Type of Anomaly,
Michigan Residents, 1986

RATE PER
TYPE OF ANOMALY ICD® | NUMBER OF 10,000
NUMBER |[CONDITIONS! [LIVE BIRTHS

Other congenital anomalies of limbs 755 175 12.7
Certain congenital musculoskeletal deformities 754 128 9.3
Congenital anomalies of genital organs 752 110 8.0
Congenital anomalies of the integument 757 85 6.2
Cleft palate and cleft lip 749 81 5.9
Chromosomal anomalies 758 59 43
Other congenital musculoskeletal anomalies 756 52 3.8
Other and unspecified congenital anomalies 759 41 3.0

Spina bifida 741 38 2.8
Other congenital anomalies of the heart 746 37 27
Congenital anomalies of urinary system 753 37 27
Congenital anomalies of ear, face, and neck 744 35 2.5
Other congenital anomalies of nervous system 742 33 24
Other congenital anomalies of upper alimentary

tract : 750 32 2.3
Other congenital anomalies of digestive system 751 26 1.9
Other congenital anomalies of circulatory system 747 24 1.7
Congenital anomalies of respiratory system 748 22 1.6
Anencephalus and similar anomalies 740 21 1.5
Congenital anomalies of eye 743 15 1.1
Bulbus cordis anomalies and anomalies of

cardiac septal closure 745 7 0.5
At Least One Anomaly? 875 63.6

1

2

3

4

Indicates anomalies apparent soon after a live birth.

Does not equal the sum of anomalies specified because of muitiple anomaly occurrences.

Ninth Revision I ional Classificati { Di WHO.

Indludes three digit duplicates if fourth digit is different, permitting total counting of distinct conditions.
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RATE PER 10,000 LIVE BIRTHS

FIGURE 1.8
INCIDENCE OF CONGENITAL ANOMALIES REPORTED
PER 10,000 LIVE BIRTHS, MICHIGAN RESIDENTS, 1960-1986
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COMPLICATIONS

The numbers of deliveries with specific types
of complications reported in 1986 are shown
in Table 1.29. These data represent entries in
three boxes on the live birth certificate: com-
plications 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 condi-
tions or procedures, such as obstetrical
operations, may be routinely performed by
some physicians, and hence not be considered
complications.

In addition to valid complications there are
also inappropriate terms entered, such as
"prematurity”, "spontaneous delivery" or
"home delivery”. These inappropriate terms
were omitted in the tabulations of complica-
tions shown in Tables 1.29 and 1.30. The total
number of deliveries with one or more valid
complications was 40,837. This was a rate of
29.7 per 100 live births.

It should be noted that in some cases the code
used to describe the complication is depend-
ent on the box in which the entry is found,
while in other cases the same code is given
regardless of the box used. An example of
the latter situation is chronic hypertension,
which is shown in Table 1.29 under the head-
ing "Concurrent illnesses or conditions affect-
ing this pregnancy" regardless of the box in
which it was entered on the birth certificate.

Thus, there were 9,088 deliveries (660.3 per
10,000 live births) with one or more entries
which were coded to the various categories
under the heading "Concurrent illnesses or
conditions affecting this pregnancy”, while the
number of births with one or more entries in
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the box bearing this title on the birth certifi-
cate was only 6,160 (447.6 per 10,000 live
births). This latter figure was more com-
parable to the rate of 427.8 reported for 1978,
as prior to 1979 specific types of complications
were not coded and tabulated. Rates
presented for "Concurrent illnesses or condi-
tions affecting this pregnancy”, "Complica-
tions 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 mater-
nal conditions not directly related to the preg-
nancy were chronic hypertensive disease,
diabetes mellitus, and previous Cesarean sec-
tions, which were reported 1,655, 1,390 and
2,619 times, respectively, in 1986. Toxemia of
pregnancy was reported for 2,169 deliveries
(157.6 per 10,000). The most common form
was pre-eclampsia of pregnancy, which was
reported 113.9 times per 10,000 deliveries.

Various forms of difficult labor were reported
in 7 percent of all live births. There were
1,336 deliveries complicated by conditions of
the placenta and fetal membranes, and 3,566
by conditions of the umbilical cord. Prema-
ture rupture of membranes was reported for
2,747 deliveries. There were 21,112 deliveries
reported as Cesarean sections. It should be
noted that the type of delivery is not a ques-
tion on the birth certificate, so that the rate of
1,534.0 Cesarean sections per 10,000 deliveries
undoubtedly understated the true rate.

The distribution of deliveries with complica-
tions reported by age of mother and race of
infant is shown in Table 1.30. The rates
generally increased with mother’s age. The




‘ | Table 1.29
Live Births with Specific Types of Complications Reported,
Michigan Residents, 1986

RATE PER
TYPE OF COMPLICATION NUMBER OF 10,000
DELIVERIES*® LIVE BIRTHS

Concurrent illnesses or conditions

affecting this pregnancy . . . . . . . . . 9,088 660.3
Chronic circulatory and genitourinary
diseases inmother . . . . . . ¢« ¢« &« o« 2,372 172.4
Chronic rheumatic heart disease . . . . 88 6.4
Chronic hypertensive disease . . . . . . 1,655 120.3

Other chronic diseases and congenital
anomalies of heart and circulatory

SYStem . ¢ ¢ ¢ 4 4 s 4 e s e o e o o 189 14.5
Chronic diseases of genitourinary
SYSteM . ¢ ¢ 4 ¢ ¢ o s s e s e o o e 464 33.7
Other maternal conditions . . . ¢« « « « 7,082 514.6
Syphllls L] L] L] . . * - L] L L] . L] L] 6 0.4

Gonorrhea and other VD excluding

syphilis . . ¢ & 4 4 ¢ ¢ ¢ ¢ o ¢« o o & 538 39.1
Diabetes mellitus . . . &+ ¢ o o o o o & 1,390 101.0
Influenza . . . ¢ ¢ ¢« ¢ ¢ o ¢ ¢ o o o & 28 2.0
Rubella L) L] L] ] . L] L] . . . . L] . . L] . 1 *
INJUry « ¢« o ¢« o o & ¢ e e o s s e 33 2.4
Prior operations (excludlng previous

cesarean section) . . . . . ¢ . . . . 98 7.1
Previous cesarean section . . . . . . . 2,619 1390.3
Narcotic or drug user . . . « « ¢« « o & 371 27.0
ObesSity & o & 4 ¢ v v v o o o o o o o . 235 17.1
Hepatitis . . + v ¢« ¢ ¢ ¢ ¢ ¢ ¢ v o o 26 1.9
Anemia . . v 4 i b et e e e e e e e e 308 22.4
Preumonia . . « ¢ « « o o« & o o o o o & 37 2.7
Bronchitis . . ¢« ¢ ¢ ¢ ¢ ¢ ¢ v o o o o & 44 3.2
Emphysema . . . ¢« ¢ v v ¢ ¢ v o o o o & 2 *
EPIlePSY « v ¢ v o« o o o o o o o o o o 60 4.4
Asthma . . . . . 4 ¢ ¢ ¢ ¢ 4 4 e e e e 223 16.2
Alcohol Abuse . . . . . ¢ ¢ ¢ ¢ ¢ o o o 71 5.2
Overdose of Aspirin . . . . .« . . « . . - -
All other maternal conditions . . . . . 1,377 100.1
Unknown type of maternal condition . . . 39 2.8

Toxemia of pregnancy . . . « ¢« « ¢« « ¢ « . . 2,169 157.6
Hypertensive disease arising during
Pregnancy .« « o o o o o s o o o o o o o 46 3.3
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Table 1.29 (continued)

RATE PER
TYPE OF COMPLICATION NUMBER OF 10,000
DELIVERIES!? LIVE BIRTHS
Pre-~eclampsia of pregnancy '« « . « .+ . . . 1,567 113.9
Eclampsia of pregnancy . « « « « o « & o & 23 1.7
Hyperemesis gravidarum . . . . . . . . . . 125 9.1
Toxemia superimposed on pre-existing
hypertensive cardiovascular disease . . 106 7.7
Other and unspecified toxemia of
Pregnancy « o « « o o s o o o o o o o 491 35.7
Maternal ante- and intrapartum infection . . 695 50.5
Infections of genital tract . . . . . . . 99 7.2
Pyelitis and pyelonephrltls s e e s s e 43 3.1
Other infections of urlnary tract . . . . 247 17.9
Infections of amniotic fluid . . . . . . . 182 13.2
Other infections . . . . . . . ¢« v v o . . 144 10.5
Difficult labor with disproportion or
abnormality of organs and tissues of
the pelvis . . & ¢ ¢« ¢« ¢ v o ¢ ¢ ¢« o o o 3,895 283.0
Difficult labor with malposition of fetus . 4,120 299.4
Breech presentation . . . . . . . . . .. 2,933 213.1
Transverse presentation . . . . . . . . . 237 17.2
Brow presentation . . . . . . . . . . .. 35 2.5
Face presentation . . . o e e o e 4 & 56 4,1
Compound or shoulder presentatlo e s e 74 5.4
Other specified presentation . . . . . . . 338 24.6
Unspecified presentation . . . . . . . . . 477 34.7
D1ff1cult labor with abnormality of
forces of labor . . . . . . . . ... .. 831 60.4
Primary uterine inertia . . . . . . . . . 188 13.7
Secondary uterine inertia . . . . . . . . 126 8.2
Prolonged second stage . . . ¢ . . . . . . 162 11.8
Precipitate birth . . . . « e e e e 295 21.4
Other and unspecified abnormal1ty of
forces of labor . . . . . . . . . . .. 69 5.0
Other and unspecified difficult labor . . . 960 69.8
Laceration of pelvic organs . . . . . . . . 709 51.5
Conditions of placenta and fetal membranes . 1,336 97.1

59




Table 1.29 (continued)

RATE PER
TYPE OF COMPLICATION NUMBER OF 10,000
DELIVERIES! LIVE BIRTHS
Placenta previa - partial -~ . . . . . . .. 376 27.3
Placenta previa - complete . . . . . . . . 47 3.4
Premature separation of placenta -
partial . . . . . . . . .« e e e . 630 45.8
Premature separation of placenta -
complete . . . . . e 4 s e e s e o & 3 *
Placental 1nsuff1c1ency s e o o o & s o o 63 4.6
Delivery complicated by retained
placenta . . . . s e s e 208 15.1
Other and unspec1f1ed abnormalltles
of placenta and fetal membranes . . . . 54 3.9
Conditions of umbilical cord . . . . . . . . 3,566 259.1
Other complications of pregnancy and
childbirth . . . . . ¢ ¢ ¢ ¢ ¢ ¢« v v v o 11,089 805.7
Incompetent cervix . . . . . v ¢ 4 . . . . 198 14.4
Premature rupture of membranes . . . . . . 2,747 199.6
Hydramnios . . . ¢ v ¢ ¢ ¢ ¢ o« o o o o « 137 10.0
Ectopic pregnancy . . . .« v ¢ ¢ ¢ 4 4 o 5 *
Abortion - any type .« « + ¢ 4 4 4 4 . o . 8 0.6
Destructive operation on live fetus
to facilitate birth . . . . . . . . . . 2 *
Multiple pregnancy . . . . . . e e e o 1,492 108.4
Hemorrhage or threatened abortlon o« s e s 724 52.6
RH 1ncompat1b111ty e o s e e o s s e o e 217 15.8
Anemia of pregnancy . . . . . . o« o s e 170 12.4
All other complications of pregnancy
and childbirth . . . . . . . . . . . .. 6,161 447.,7
Unknown type of complication of
pregnancy and childbirth . . . . . . . . 34 2.5
Obstetrical operations . . . . . . . . . . . 23,155 1,682.5
Antepartum obstetrical procedures . . . . 24 1.7
Operatlons inducing labor or
assisting dellvery e o o o e e s s s o 1,759 127.8
Cesarean section . . . . o« e o o o o 21,112 1,534.0
Operations after dellvery or abortion . . 1,499 108.9
At least one complication . . . . . . . . . 40,837 2,967.2

'Sum of subcategories may not equal total for category due to the

occurrences of multiple complications.
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rate increased from 26.3 percent for mothers
under 15 years of age to 38.2 percent for
mothers 40 years or over. The median age of
mothers for births with complications
reported was 26 years, the same as the median
age for all live births.

Similar patterns of variation by age of mother
was observed for white and black infants.
The rate for black infants was higher than for
white infants in all age groups. Overall the
rate for black infants was about 10.7 percent
higher than the rate for white infants (32.2
compared to 29.1).

PLACE OF OCCURRENCE

Of some confusion to persons not familiar
with vital records data is the difference be-

tween occurrence and residence figures. In-
formation on events to residents of Michigan
that occur throughout the country and, in
some instances, outside United States boun-
daries is collected in order to obtain the full
scope of activity for the state population.

In 1986 1,929 Michigan resident live births oc-
curred outside the state. Information on these
events was forwarded to the state of Michigan
for statistical purposes only. While only 1.4
percent of the total for the state was involved,
statistics for the counties on Michigan’s
southern and northwestern borders would be
strongly affected were this information not
available. :

Table 1.31 shows that births in the three bor-
der states and Canada comprise 88.6 percent
of all resident live births that occurred out of
state. Live births to Michigan residents oc-

Table 1.31
Michigan Resident Live Births Occurring Outside of Michigan
by Place of Occurrence, and Live
Births Occurring in Michigan
to Non-Michigan Residents by Place of Residence, 1986

LIVE BIRTHS LIVE BIRTHS
TO RESIDENTS TO NONRESIDENTS
GEOGRAPHIC AREA OCCURRING OUTSIDE OCCURRING IN
MICHIGAN MICHIGAN
NUMBER PERCENT NUMBER PERCENT
Total ........... 1,929 100.0 517 100.0
Florida .......... 11 0.6 32 6.2
Olinois . ......... 22 1.1 16 3.1
Indiana .......... 532 27.6 91 17.6
Ohio ........... 822 42.6 61 11.8
Texas ........... 13 0.7 48 9.3
Wisconsin . . ...... 348 18.0 185 35.8
Canada .......... 8 0.4 10 1.9
Other Areas . ... ... 173 9.0 74 14.3
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curred in 42 of the 50 states and in the Dis-
trict of Columbia in 1986.

The number of nonresident live births that oc-
curred in Michigan in 1986 was 517. Informa-
tion about those events was shared with the
appropriate states by the State of Michigan
under specific confidentiality guidelines so
they might have a complete statistical file on
their residents. Births in the four border areas
comprised 67.1 percent of these events, as
shown in Table 1.31. There were live births
in Michigan to residents of 33 states, the Vir-
gin Islands and at least 4 foreign countries.

PLACE OF BIRTH

In 1986, 99.3 percent of the 136,214 infants
born in Michigan were delivered in hospitals.
There were 733 infants born at home, and 173
other non-hospital deliveries (Table 1.32).
While the percentage of infants not born in
hospitals was still very small, the number of
home deliveries and other out-of-hospital
births has increased in recent years. Between
1973 and 1982 the number of infants born at
home increased by 151 percent. The propor-
tion of all live-born infants who were
delivered at home increased from 0.20 percent

Table 1.32
Live Births by Place of Delivery
Michigan Occurrences, 1976 - 1986

PLACE OF DELIVERY

OTHER AND

YEAR TOTAL HOSPITAL HOME UNKNOWN
NUMBER [PERCENT|NUMBER [PERCENT|NUMBER |PERCENT

1975 132,777 | 132354 | 99.68 313 0.24 110 0.08
1976 130,253 | 129,714 | 99.59 375 0.29 164 0.13
1977 137,140 | 136,503 | 99.54 489 0.36 148 0.11
1978 137,896 | 137,119 | 99.44 573 0.42 204 0.15
1979 143240 | 142437 | 99.44 619 0.43 184 0.13
1980 144,077 | 143257 | 99.43 645 0.45 175 0.12
1981 139415 | 138,604 | 99.42 646 0.46 165 0.12
1982 137,127 | 136,236 | 99.35 707 0.52 184 0.13
1983 131,838 | 131,010 | 99.37 670 0.51 158 0.12
1984 134,847 | 134,042 | 99.40 646 0.48 159 0.12
1985 136,764 | 135942 | 99.40 620 0.45 202 0.15
1986 136214 | 135308 | 99.33 733 0.54 173 0.13

! Does not include births in hospitals without a maternity ward.
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in 1973 to 0.52 percent in 1982 (160 percent in-
crease). The number of home births
decreased for the three years between 1982
and 1985, then increased again in 1986.

ATTENDANT AT BIRTH

Data in Table 1.33 reveal that 98.8 percent of
the live births which occurred in Michigan
were attended by a physician, either an M.D.

or D.O. There were 199 live births attended
by the mother’s husband, while nurses
delivered 108 infants. Midwives and nurse-
midwives delivered 903 infants. During 1986
there were 91 infants born to unattended
women.

Of the 733 infants born in the mother’s home,
only 9.0 percent were attended by a physician
while 24.4 percent were attended by the hus-
band and 40.7 by midwives and nurse-mid-
wives.
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FETAL DEATHS

There were 1,325 fetal deaths reported in 1900.
The number of reported fetal deaths increased
from 1900 through 1916 and by 1916 3,689
were reported (Figure 1.9 and Table 4.1). The
numbers of 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 cen-
tury 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 about 3,000 and 3,250 in the period
1948 to 1958. In the 1960’s and 70’s the num-
ber of reported fetal deaths declined sharply.
By 1976, the number fell to 1,264, a new low
for this century. After a slight increase in 1977
(1,284) new lows have been recorded in each
of the following seven years. The number of
Michigan resident fetal deaths was 929 in
1984. By 1986 the number decreased to 865
resident fetal deaths.

The fetal death ratio for Michigan has
declined through most of the twentieth cen-
tury (Figure 1.10 and Table 4.2). The ratio
rose from 30.3 in 1900 to 43.5 fetal deaths per
1,000 live births in 1905. Through the teens
and early twenties, this ratio fluctuated be-
tween 38.0 and 42.4, never reaching the peak
ratio observed in 1905. In 1922, Michigan’s
fetal death ratio was 42.0, marking a turning
point, as fetal death ratios have generally
declined since that year. The low ratio of 1900
was first succeeded by a new low ratio in 1936
(29.7). Over the next 50 years, new lows were
established repeatedly, as the fetal death ratio
continued to decline. The ratio in 1986 was
6.3, the lowest observed in this century.
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National fetal death data are presented in
Figure 1.10 and Table 1.34. Michigan’s fetal
death ratios have generally been below na-
tional ratios. In fact, the United States ratio
has been below that for Michigan in only nine
of the 64 years for which national data are
available. The last time the United States ratio
was below the Michigan ratio was in 1950. In
1985, the Michigan ratio of 6.9 was 11.5 per-
cent below the national ratio of 7.9. It should
be noted that fetal deaths in Michigan are
comprised of infants born dead who had
passed through 20 weeks gestation or
weighed 400 grams or more. This definition
is different from that of most states.

CAUSES OF FETAL DEATH

A classification of fetal deaths by underlying
cause of death is contained in Table 1.35. 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 in 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 relative-
ly large number of deaths are allocated to un-
specified causes, caution should be exercised
in attempting to draw specific inferences
regarding causes of death.

In 1986, 348 of the total 865 deaths were as-
signed to the category of "other and ill-defined
conditions originating in the perinatal period".
Over half (52.0 percent) of the remaining fetal
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RATIO PER 1,000 LIVE BIRTHS

FIGURE 1.10
FETAL DEATH RATIOS, MICHIGAN RESIDENTS, 1900-1986,
AND UNITED STATES RESIDENTS, 1922-1985
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1y.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
g; 1942-1968 ~ fetal deaths with gestational age 20 weeks or more or not stated

1969-current - fetal deaths of stated or presumed period of gestation of 20
or more weeks
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Fetal Deaths and Fetal Death Ratios,

Table 1.34

Michigan and United States Residents, 1900-1986

UNITED STATES MICHIGAN
FETAL YEAR FETAL

FETAL DEATH FETAL DEATH

DEATHS RATIOS DEATHS RATIOS
- 1900 1,325 30.3
— — 1910 2,559 39.9
70,0101 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
68,262 19.2 1950 3,095 193
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 1,765 12.0
38,309 12.2 1973 1,682 119
36,281 11.5 1974 1,438 105
33,796 10.7 1975 1,356 10.1
33,111 10.5 1976 1,264 9.6
33,053 9.9 1977 1,284 9.3
32,301 9.7 1978 1,201 8.7
32,969 9.4 1979 1,175 8.1
33,353 9.2 1980 1,135 7.8
32,596 9.0 1981 1,040 7.4
32,694 8.9 1982 954 6.9
30,752 8.5 1983 933 7.0
30,099 8.2 1984 929 6.8
29,661 7.9 1985 953 6.9
N.A. N.A 1986 865 6.3

Data for 1922..
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deaths for which a cause was stated were at-
tributed 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 pregnan-
cy (ICD 761), which was listed as the cause of
90 fetal deaths. This includes such complica-
tions as premature rupture of membranes,
multiple pregnancy, and incompetent cervix.
An additional 23 fetal deaths were caused by
maternal conditions which may be unrelated
to the pregnancy. There were 53 fetal deaths
caused by congenital anomalies in 1986.

AGE OF MOTHER AND RACE OF
FETUS

It appears that the younger and older mothers
and mothers of black fetuses have a greater
risk of delivering a stillborn fetus (Table 1.36).
The rates of fetal loss for mothers under 20
years of age and 30 years of age or greater are
higher than those for mothers 20 to 29 years
of age. The rate for mothers of fetuses of races
other than white and black is slightly lower
than the rate for mothers of white fetuses.
The rate for mothers of black fetuses was 2.3
times higher than the rate for mothers of
white fetuses.

The overall fetal death rate per 1,000 total
births (live births plus fetal deaths) was 6.2 in
1986. An association of maternal age with
fetal death rates is apparent from Table 1.36.
The 20-24 and 25-29 year age groups dis-
played the lowest rates. Progressively older
and younger age groups displayed increasing-
ly higher rates. The rate for women 15-19
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(7.8) was 41.8 percent higher than the rate for
women 20-24 years of age (5.5). The highest
rate was experienced by women over 40, for
whom the rate (15.7) was 2.9 times the rate
for women in the lowest risk age group. The
median age of women whose pregnancy
resulted in a fetal death was 26 years, the
same as the median age for women having
live births.

In 1986 the fetal death rate for white fetuses
was 4.9 while the fetal death rate for mothers
of black fetuses was 2.3 times higher at 11.2.
Rates for black fetuses were higher than for
white fetuses in all age intervals with suffi-
cient events to calculate rates. The differen-
tials ranged from 1.7 times higher for women
aged 30 through 39 to 2.7 times higher for
women aged 25 through 29.

INTERPREGNANCY TIME PERIOD
FOR FETAL DEATHS

For those women whose pregnancy ter-
minated with a fetal death in 1986, a total of
383 reported the date of the termination of a
previous pregnancy. Table 1.37 presents a
comparison of fetal death rates by interpreg-
nancy time span for births in 1986 to women
who reported the date of a prior termination.
Minimum risk was associated with spacings
of between 2 and 3 years (3.3 fetal deaths per
1,000 total births). Risk increased progres-
sively as the length of spacings decreased or
increased. The fetal death rate for births with
spacings of five or more years was 36.4 per-
cent above the rate of the risk with spacing
between 2 and 3 years. The greatest risk of
fetal death was associated with spacings of
less than one year. For births in this category
the fetal death rate (8.3) was twice the rate
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Table 1.37

Fetal Deaths, Live Births, Total Births, and
Fetal Death Rates by Interpregnancy Time Span,

Michigan Residents Reporting Prior

Pregnancy Terminations’, 1986

TIME RATE PER
SPAN IN FETAL LIVE TOTAL 1,000 TOTAL
YEARS DEATHS | BIRTHS | BIRTHS BIRTHS
Total 383 91,357 91,740 42
Less Than One 27 3,239 3,266 8.3
1<2 121 28,591 28,712 42
2<3 72 21,758 21,830 33
3<5 87 20,936 21,023 41
5 or More 76 16,833 16,909 45

with unknown time spans are excluded.

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

2 Themethodology for calculating interpregnancy time span was altered slightly in 1984. Hence, rates are not

comparable to data from prior years.

with spacing between 1 and 2 years and 2.5
times the rate with spacing between 2 and 3
years.

When comparing interpregnancy time spans
for live births and fetal deaths one should be
aware that the shorter gestational period as-
sociated with fetal deaths results in a cor-
respondingly shorter interpregnancy time
span because span is measured from the date
of last termination to date of current birth.
However, the median interpregnancy time
period for fetal deaths was 2 years and 6
months, which was the same as the median

time period for women having live births in
1986 (Table 1.38).

As with live births (Table 1.13), the outcome
of the immediate prior termination has a
strong influence on the interval between preg-
nancies (Table 1.38). For women whose prior
termination was a fetal death, the median in-
terpregnancy time span was 2 years and 2
months. For 256 women whose prior ter-
mination was a live birth, the median inter-
pregnancy time span was 2 years and 8
months.
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Table 1.38
Fetal Deaths!, to Women Reporting Prior Pregnancy Terminations
by Time Span3 Between Last and Current Termination and
by Whether Prior Termination Resulted in a Live Birth or a Fetal Death4,
Michigan Residents, 1986

2

TIME TOTAL PRIOR FETAL DEATH?!| PRIOR LIVE BIRTH
SPAN IN

YEARS NUMBER [PERCENT| NUMBER | PERCENT | NUMBER | PERCENT
Total . ... .. 383 100.0 127 100.0 256 100.0
Less Than One 27 77.0 14 11.0 13 5.1
1<2 ..... 121 31.6 46 36.2 75 29.3
2<3 ..... 72 18.8 19 15.0 53 20.7
3<5 ..... 87 22.7 22 17.3 65 25.4
5 or More 76 19.8 26 20.5 50 19.5
Median Time
Span 2 years. 6 months 2 years. 6 months 2 years. 6 months

spans are excluded.

prior years.

PRENATAL CARE - FETAL DEATHS

Of the 865 fetal deaths reported for 1986, 41
or 4.7 percent of the reports indicated that the
mother had no prenatal visits. The com-
parable percent for live births was 0.9. The
percent of mothers with fewer than ten prena-
tal visits was 51.7 for fetal deaths and 20.6 for
live births (Table 1.17 and Table 1.39).

74

Deaths of fetuses of twenty or more weeks gestation or weighing 400 grams or more.

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

Theé methodology for calculating interpregnancy time span was altered slightly in 1984. Hence, rates are not comparable to data from

Fetal death as defined for the pregnancy history on the fetal death record is a fetal death of any gestational age.

The number of prenatal visits varied by race
(Table 1.39). Mothers of white fetuses had a
mean of 7.7 visits whereas those of black
fetuses and fetuses of all other races reported
means of 5.3 and 6.6 visits respectively. Note,
however, that the number of prenatal visits
was not stated on 13.9 percent of the reports
for white fetuses and 43.8 percent of the
reports for black fetuses.
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The fetal death rate varied with the number
of prenatal visits (Table 1.40). The rate was
33.2 for mothers with no care, 42.9 for mothers
with 1-4 visits, and 10.8 for those with 5-9
visits. The fetal death rate was low for
mothers with 10-14 visits (1.8) and 15-19 visits
(1.2) and increased to 2.5 for mothers with 20
Or more visits.

Fetal death rates for white and black fetuses
exhibited similar patterns of association with
the number of prenatal visits (Table 1.40). Al-
though the overall fetal death rate for black
fetuses was 2.3 times higher than for white
fetuses, the fetal death rate for black fetuses
was 41.4 percent higher than the rate for white
fetuses when the mother received no prenatal
care and was similar when the mothers
received prenatal care.

Caution should be exercised in interpreting
the above fetal death rates and proportions.
Incomplete reporting of the number of visits
occurred on 27.2 percent of the fetal death
reports compared with 1.9 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 1.41). In 1986, 27.6
percent of the reported fetal deaths occurred
before 28 weeks of gestational age, and 49.4
percent occurred before 36 weeks. Incomplete
reporting of gestational age occurred on an
additional 23.9 percent of the fetal death
reports.

The month of pregnancy that prenatal care
began was most frequently the second month
(Table 1.42). The proportion of all fetal deaths
in 1986 that were to women who reported
receiving care prior to the fourth month of
pregnancy was 55.5 with 66.7 percent receiv-
ing care prior to the sixth month.
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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 be-
tween 1973 and 1976, and generally increased
between 1976 and 1983 (Figure 1.11). Both
percentages declined between 1983 and 1986.
However the percentage of live births in
which the mother received care prior to the
fourth month increased between 1970 and
1985 to 81.0 percent then declined to 79.8 per-
cent in 1986. The percentage of live births in
which the mother received care prior to the
sixth month increased to 93.9 percent in 1985
then declined to 93.3 in 1986.

The fetal death rate increased as the quality
of prenatal care measured by the Kessner
Index decreased. The rate was 3.6 per 1000
total births (fetal deaths and live births) born
to women receiving adequate prenatal care
(Table 1.43). The rate increased to 11.7 and
16.1 for births to women receiving inter-
mediate and inadequate levels of care respec-
tively. The fetal death rate was 8.6 percent
higher for black births than for white births
for women receiving an adequate level of care.
This difference increased for women receiving
less than adequate levels of care. The fetal
death rates were 2.5 and 2.6 times higher for
black births than for white births to women
receiving intermediate and inadequate levels
of care respectively.

The numbers of fetal deaths increased as the
quality of prenatal care increased even though
the fetal death rates decreased because most
women receive adequate care (Table 1.44).
The proportion of total births born to women
receiving adequate care in 1986 was 72.8 per-
cent while 41.6 percent of the fetal deaths
were born to women with adequate prenatal
care. Since the Kessner Index reduces the
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FIGURE 111

PERCENT OF WOMEN HAVING FETAL DEATHS WHC RECEIVED
CARE PRIOR TO THE 4TH MONTH AND THE 6TH MONTH OF
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TABLE 1.41

Fetal Deaths by Gestational Age and
Number of Prenatal Visits,
Michigan Residents, 1986

GESTATIONAL AGE MEDIAN NUMBER
IN COMPLETED WEEKS NUMBER PERCENT OF VISITS
Under 20 10 12 4
20-23 130 15.0 4
24-27 99 114 5
28-31 86 9.9 6
32-35 103 11.9 7
36-39 142 16.4 9
40-43 74 8.6 12
44 or More 14 1.6 9°
Unknown 207 239 3
Total 865 100.0 6

minimum number of prenatal visits required
to meet the definition of adequate care when
the gestational age at birth is less than 36
weeks, the percent of the fetal deaths which
were born to women with adequate prenatal
care should not be affected by the shorter ges-
tational age experienced by many fetal deaths.

FETAL WEIGHT

Among live births, the percentage of infants
weighing less than 2,500 grams at birth was
6.9. The comparable percent among fetal
deaths was 74.6. The distribution of fetal
weight by plurality for fetal deaths is
presented in Table 1.45. Note that twin

deliveries are not sets, but are total occurren-
ces and that any given set may have included
a live birth. The percent of single delivery
fetal deaths under 2,500 grams was 73.5. The
comparable percent for twin deliveries was
85.3.

The fetal weight distribution is strongly as-
sociated with gestational age (Table 1.46).
The median fetal weight for all fetal deaths
was 1,106 grams compared to a median
birthweight of 3,402 grams for live births. For
deaths of fetuses of 32-35 weeks of age, the
median was 1,615 grams, while for the nor-
mal gestational age range of 36-39 weeks the
median weight was only 2,608 grams.




Table 1.42

Fetal Deaths by Month Prenatal Care Began and
Number of Prenatal Visits, Michigan Residents, 1986

MONTH NUMBER OF VISITS

CARE

BEGAN | 20 OR

TOTAL | NONE 1-4 5-9 10-14 | 15-19 OVER | UNKNOWN

TOTAL 865 41 146 | 260 | 153 21 9 235
First 76 - 7 34 15 6 4 10
Second 264 - 47 109 87 12 3 6
Third 140 - 34 68 30 1 2 5
Fourth 66 - 25 21 15 2 - 3
Fifth 31 - 18 8 4 - - 1
Sixth 13 - 4 7 1 - - 1
Seventh 10 - 4 6 - - - -
Eighth 4 - - 4 - - -
Ninth 3 - 2 - - - -
No Care 41 41 - - - - - -
Unknown 217 - 5 3 - - - 209
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MORTALITY
SECTION I







MORTALITY: AN OVERVIEW, 1986

RESIDENT DEATHS 80,177
CRUDE DEATH RATE 8.8
INFANT DEATHS 1,565
INFANT DEATH RATE 114
NEONATAL DEATHS 1,079
NEQNATAL DEATH RATE 7.8
PERINATAL DEATHS 1,782
PERINATAL DEATH RATE - 12.9
MATERNAL DEATHS 11
MATERNAL DEATH RATE 0.8
DEATHS FROM HEART DISEASE PER DAY 86
DEATHS FROM CANCER PER DAY 47
DEATHS FROM STROKE PER DAY 15
DEATHS FROM ACCIDENTS PER DAY 9
MEDIAN AGE AT DEATH 73 YEARS
MEDIAN AGE AT DEATH FOR MALES 70 YEARS

MEDIAN AGE AT DEATH FOR FEMALES

77 YEARS
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MORTALITY

In 1986 there were 80,177 deaths recorded for
Michigan residents, 1,542 more than in the
previous year. The crude death rate per 1,000
population was 8.8 in 1986, compared to a rate
of 8.7 observed in 1985 (Table 2.1). The age-
adjusted death rate decreased in 1986 being
0.5 percent less than the age-adjusted rate for
1985. This latter rate, the age-adjusted rate,
serves as a better measure of mortality than a
crude death rate as age-adjusted death rates

control for most of the differences or varia-
tions in the age composition of the popula-
tions.

Between 1900 and 1986 the number of deaths
occurring to Michigan residents increased
from 32,453 to 80,177. The 31,472 deaths
recorded in 1902 was the lowest number of
resident deaths in this century, while the
number of resident deaths recorded in 1986

Table 2.1
Number of Deaths and Crude Death Rates,
Michigan and United States Residents, 1970 - 1986

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 9.3 1973 78,522 8.7
1,934,388 9.1 1974 76,143 8.4
1,892,879 8.8 1975 74,522 8.2
1,909,440 8.8 1976 75,801 8.3
1,899,597 8.6 1977 74,144 8.1
1,927.788 8.7 1978 74,773 8.1
1,913,841 8.5 1979 73,480 7.9
1,989,841 8.8 1980 74,991 8.1
1,977,981 8.6 1981 75,818 8.2
1,974,797 8.5 1982 75,536 8.2
2,019,201 8.6 1983 76,639 8.4
2,039,369 8.6 1984 76,401 84
2,086,440 8.7 1985 78,635 8.7
2,099,000pr 8.7pr 1986 80,177 8.8
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was the greatest number of resident deaths for
the century.

Although the total number of deaths in-
creased between 1900 and 1986, the increase
is due to an increasing population. The crude
death rate decreased from 13.4 (per 1,000
population) in 1900 to 8.8 in 1986. 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 1970-1986 is presented in Table 2.1.
Between 1970 and 1985, the Michigan rates
had consistently been below or equal to the
United States rates. In 1986, the Michigan rate
of 8.8 was above the United States provisional
rate of 8.7. The Michigan rates were relative-
ly stable between 1970 and 1973, declined 9.2
percent between 1973 and 1979 and then in-
creased to equal the 1972 rate. The national
rates followed a similar pattern.

Between 1970 and 1986 the number of
Michigan resident deaths increased by 5.1 per-
cent and the crude death rate increased by 2.3
percent. The age-adjusted death rates dis-
played the opposite pattern by dropping 21.0
percent (Table 2.6). Over the period 1970-
1986 the age-adjusted death rates for the na-
tion declined by a greater amount, 24.4
percent. Over the period 1970 through 1986
the age-adjusted rates for Michigan were
higher than national rates sixteen out of
seventeen years. Between 1970 and 1983 the
rates were similar, based upon the revised
data in Table 2.6. By 1986 the age-adjusted

rate for Michigan was 4.9 percent above the
national rate.

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 more than
twice as likely as women to be married at the
time of death (58.4 percent compared to 27.0
percent). Conversely, women were over three
times as likely to be widows at the time of
death as men were to be widowers (56.5 per-
cent compared to 17.9 percent). Among
males, 14.6 percent had never been married,
while the corresponding figure for females
was 9.3 percent. Men were also more likely
to be divorced (8.8 percent compared to 7.1
percent).

Table 2.3 presents data on the number of
deaths by race for the period 1970-1986. The
number of deaths of white persons increased
by 2.0 percent over these years while deaths
of black persons increased by 29.2 percent.
Reported deaths of American Indians
remained fairly constant. In 1986 deaths of
white persons numbered 68,602 and ac-
counted for 85.6 percent of all deaths, while
deaths of black persons constituted 14.1 per-
cent of the state total.

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.!

! National Center for Health Statlstlcs, Comparability of Marital Status, Race, Nationality and

_Augllsh_l&‘ié (Washmgton, DC 1969)
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FIGURE 2.1 1
CRUDE DEATH RATES, MICHIGAN AND UNITED STATES
RESIDENTS, 1900-1986
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‘Table 2.3
Number of Deaths by Race’,
Michigan Residents, 1970 - 1986

ALL AMERICAN
YEAR | 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
1982 75,536 65,259 9,941 148 101
1983 76,639 66,103 10,178 163 121
1984 76,401 65,732 10,359 129 115
1985 78,635 67,426 10,903 130 116
1986 80,177 68,602 11,283 139 134

with white.

Deaths withracenotstated included in total column only. Persons of Spanish or of Mexican-Americandescent are included

2 IncludesChinese, Japanese, Filipino, Hawaiian, other Asianor PacificIslander. Indians from India were counted as "White"

from 1970 - 1977 and with "Other” since 1978.

Michigan resident deaths in 1986 are tabulated
by age, race, and sex in Table 2.4. Of the
80,177 Michigan resident deaths that occurred
in 1986, 42,051 (52.4 percent) occurred to
males and 38,122 occurred to females (4
records had sex not stated). The median age
at death for males was 70 years, compared to
a significantly higher figure of 77 years for
females. The median age at death was 74
years for white persons, 65 years for black per-
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sons and 64 years for persons of other races.

In 1986, 24,137 or 30.1 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 persons of
other races than for white persons or black
persons. For deaths of white persons 32.8
percent of the males and 20.4 percent of the

females died before age 65. For deaths of




black persons 55.4 percent of the males and
41.8 percent of the females died before age 65.
For persons of races other than black or white,
the percentage of the males (55.1) who died
before the age of 65 was lower than the per-
centage for black males and higher than the
percentage for white males. The percentage of
females of races other than black or white
(46.2) was greater than the percentages of both
black and white females.

Since about eighty-nine percent of the popula-
tion is below age 65, a better reflection of the
probability of living to age 65 is obtained from
appendix Tables 4.19 - 4.27. Based on current
age-specific death rates, 75.3 percent of white
males born in 1986 would survive to age 65.
The percentages are 85.3, 54.3 and 72.7 respec-
tively for white females, black males and black
females.

Unadjusted, age-specific, and age-adjusted
death rates by race and sex are presented in
Table 2.5. The unadjusted rate for males of
944.8 was 16.3 percent above that for females
while the age-adjusted rate for males was 70.5
percent higher than the age-adjusted rate for
females. The population with the lowest un-
adjusted death rate was black females (754.4)
and the highest unadjusted rate was ex-
perienced by black males (1,105.3).

Age-adjusting the data produced a different
relationship, with the age-adjusted rate being
lowest for white females rather than for black
females. The age-adjusted rate was still
highest for black males.

The age-specific death rates for all males and
all females displayed in Figure 2.2 indicate a
similar pattern. Rates for both sexes declined
from birth to a low for ages 1-14 years. The
rate for males aged 15-24 was 4.2 times higher
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than the rate for males 1-14 years of age, while
the rate for females in the 15-24 years age
group was 1.9 times higher than the rate for
their 1-14 years of age counterparts. Rates for
both sexes rose through the terminal age
group (85 years and over). Rates for males
were consistently above those for females
with the greatest relative differential occur-
ring in the age group 15-24 years, where the
rate for males was 2.9 times that for females.

A comparison by race of 1986 age-specific
death rates for males is graphically presented
in Figure 2.3. Rates for white and black males
were 4.1 and 5.0 times higher for the 15-24 age
groups than for the 1-14 age groups. Between
ages 15-24 and 25-34 the rate for white males
increased by 13.5 percent, while the cor-
responding increase for black males was 72.8.
Rates for black males were above those for
white males at all ages below 85 years. The
largest relative differential was for persons
from 35 through 44 years of age, where the
rate for black males was 4.0 times that of
white males. Beyond age 84, the rates for
white males were higher. :

The overall death rate of 1,105.3 per 100,000
for black males was 18.8 percent higher than
the rate for white males (930.6). This is a
reflection of the younger age distribution of
the black male population and the higher
death rates for black males under age 85 years,
especially in the 15-54 year age groups where
rates were 2.2 to 4.0 times higher than rates
for their white male counterparts. The age-
adjusted death rate for black males, which is
a better indicator of relative mortality, was
65.8 percent higher than that for white males.

Rates for black females were higher than those
for white females at all ages prior to 85 years
(Figure 2.4). For women from 25 through 44
years, the rates for black females were 2.8 to
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DEATHS PER 100,000 POPULATION
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FIGURE 2.2 :
AGE-SPECIFIC DEATH RATES BY SEX,
MICHIGAN RESIDENTS, 1986
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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.
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3.3 times the rate for white females. The
death rate for all ages was 830.9 for white
females and 754.4 for black 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 black females was
56.5 percent greater than that for their white
counterparts.

In Table 2.6, population and death counts for
black and additional other than white persons
have been combined for the purpose of cal-
culating "other than white" age-adjusted mor-
tality rates. This grouping was made because
the National Center for Health Statistics
provides national age-adjusted data only for
white and other than white categories.

Michigan age-adjusted death rates for other
than white persons were considerably higher
than comparable rates for white persons
throughout the period 1970-1986 (Table 2.6).
Age-adjusted rates for other than white males
ranged between 34.0 percent (in 1978) and 57.1
percent (in 1986) higher than comparable rates
for white males in Michigan. For females this
differential was less extreme with the rate for
other than white women exceeding that for
white women by 34.5 percent (in 1975) to 49.5
percent (in 1986).

Declines have occurred since 1970 both in
Michigan and the United States in age-ad-
justed death rates in each race-sex group.
Michigan’s age-adjusted rate for the popula-
tion as a whole declined by 21.0 percent be-
tween 1970 and 1986 while the estimated
decline for the United States was 24.4 percent.

For the other than white population, the rela-
tive decline in Michigan was less than it was

98

for the United States through the year 1985,
the last year for which national data were
available. For Michigan other than white per-
sons, male age-adjusted rates declined 11.5
percent and female rates declined 21.1 percent
between 1970 and 1985. The United States
rates for these groups declined by 26.1 and
31.2 percent, respectively, during this period.
The Michigan rates for white males and
females declined 21.2 and 21.1 percent, respec-
tively. The United States rates for these
groups dropped 22.9 and 22.1 percent, respec-
tively, during the same period.

During the period 1970 through 1985, the age-
adjusted mortality rates for Michigan white
females have been consistently greater than
the rates for their national counterparts. For
nine of the sixteen years of this period,
Michigan white male rates have exceeded the
national white male rates. Michigan rates for
other than white females were less than the
rates for their national counterparts from 1970
through 1977 and greater since then. For
Michigan other than white males the age-ad-
justed mortality rates have been greater than
the rates for national other than white males
for fourteen of the sixteen years of the period.

Between 1970 and 1986, the minimum age-ad-
justed death rates were achieved in 1986 for
Michigan white males and in 1985, the latest
available year, for the United States white
males and females. However, for the United
States, other than white males and females
had their lowest rates in 1984, while in
Michigan white females and other than white
males and females achieved their lowest rates
in 1982. Rates have risen 2.1, 12.0 and 10.6
percent for Michigan white females and other
than white males and females, respectively,
between 1982 and 1986.
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FIGURE 2.3
AGE-SPECIFIC DEATH RATES BY RACE,
MICHIGAN RESIDENT MALES, 1986
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DEATHS PER 100,000 POPULATION

FIGURE 2.4
AGE-SPECIFIC DEATH RATES'BY RACE,
MICHIGAN RESIDENT FEMALES, 1986
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LEADING CAUSES OF DEATH

Deaths due to the 10 leading causes accounted
for 84.2 percent of all deaths in 1986. Diseases
of the heart were the leading cause of death
with 39.0 percent of all deaths due to heart
diseases. Another 21.6 percent of the deaths
were due to cancer. Together these two
causes of death were responsible for 60.6 per-
cent of all Michigan resident deaths.

Causes of death since 1979 are classified ac-
cording to the Ninth Revision International
Classification of Diseases (ICD-9) published
by the World Health Organization. The
causes-of-death from 1900 through 1978 were
coded based on earlier revisions of the Inter-
national Classification of Disease.

During the twentieth century there have been
nine revisions published in 1900, 1909, 1920,
1929, 1939, 1948, 1955, 1968 and 1979. The
first revision was used in Michigan in 1900 to
code cause of death starting with 1898 deaths.
Between 1929 and 1939 data were coded using
the fourth revision. It is unclear if and/or
when the second and third revisions were
used in Michigan. The fifth through eight
revisions were used from 1940 through 1949,
1950 through 1957, 1958 through 1967, and
1968 through 1978, respectively.

The cause-of-death ranking procedure used in
Michigan is identical to that used by the Na-
tional Center for Health Statistics (NCHS). It
is based on a "List of 72 Selected Causes of
Death," which NCHS constructed by combin-
ing titles in the "List of 282 Selected Causes of
Death." This latter list, which is also used in
this publication, was constructed by aggregat-
ing the detailed titles of ICD-9.
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The numbers of deaths and the death rates for
the 10 leading causes for 1986 are shown in
Table 2.7, and the percentage of total deaths
resulting from each of these causes is il-
lustrated in Figure 2.5. The ranking of the 10
leading causes for 1986 was different than the
rankings for 1984 and 1985. In 1981 through
1983 chronic liver disease and cirrhosis was
ranked 9th and atherosclerosis was ranked
8th. In 1984 the order of these two causes
reversed. In 1986 atherosclerosis was again
ranked 8th and chronic liver disease and cir-
rhosis was ranked 9th.

Crude death rates in Michigan were higher in
1986 than in 1985 for six of the ten leading
causes. The rates were higher in 1986 for
deaths due to diseases of the heart, chronic
obstructive pulmonary diseases and allied
conditions, pneumonia and influenza,
diabetes mellitus, atherosclerosis and suicide.
The rates were lower for malignant
neoplasms, cerebrovascular diseases, acci-
dents and adverse effects and chronic liver
disease and cirrhosis.

The order of the 10 leading causes for the
United States in 1986 was similar to that for
Michigan. The only difference was in the
order of the causes ranked 8th and 10th. The
overall Michigan death rate was slightly
higher than the national rate. Nonetheless,
Michigan’s rates for malignant neoplasms,
cerebrovascular disease, accidents and ad-
verse effects, pneumonia and influenza and
suicide were lower than comparable national
rates (Table 2.7).

During the years 1968-1978 the Eighth
Revision International Classification of Dis-
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FIGURE 2.5
LEADING CAUSES OF DEATH, MICHIGAN RESIDENTS, 1986
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(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,
was not changed. However, the fifth leading
cause of death since 1979, chronic obstructive
pulmonary diseases and allied conditions,
was a new category, comparable to the Eighth
Revision categories of bronchitis, emphysema,
asthma, and chronic obstructive lung disease
without mention of asthma, bronchitis, or em-
physema. This latter category was used in-
creasingly 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 rank-
ing, and chronic obstructive lung disease

without mention of asthma, bronchitis, or em- -

physema was not used in ranking. The causes
ranked 6th to 10th since 1979 are the same as
the causes ranked 5th to 9th in 1978, although
the order was slightly different in 1981
through 1983 and 1986. The 10th leading
cause of death in 1978, homicide, is no longer
ranked among the top 10. The number of
homicides in 1986 was 1,115, four fewer than
the number of suicide deaths.

Table 4.8 shows the numbers of deaths and
death rates for each year during this century
for several major causes including seven
causes currently ranked among the 10 leading
causes of death. 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
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the 29 years. For the past eleven 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 1986. The 9th leading cause
of death in 1986, chronic liver disease and cir-
rhosis (formerly titled cirrhosis of the liver)
was not among the ten leading causes of death
in 1950. This cause ranked 10th in 1955 and
has been among the ten most frequent causes
consistently since 1960. It was the 7th lead-
ing cause each year from 1969 through 1978
and between 8th and 9th from 1979 through
1986. Suicide, the 10th leading cause in 1986,
first ranked in the top ten in 1963 when it also
was the 10th leading cause. In 1986, 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 of different ages, sexes or
races. Table 2.8 presents the five most fre-
quent causes of death by age, sex and race.
Races other than white and black are not
presented in this table because of the small
number of deaths in any age-sex-cause of
death category.

There are differences in the leading causes of
death associated with age, race and sex. Dis-
eases of the heart are among the most frequent
causes in all but two categories. Malignant
neoplasms, accidents and homicides have the
next most widespread significance, being
present respectively in 26, 22 and 18 of the 32
age-sex-race groupings.




The variation in leading causes of death by
age is 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.

Homicide was one of the top five leading
causes of death for all age groups under 65
years of age among black males and was the
leading cause for black males 15 to 34 years
of age. Similarly, for black females homicide
was one of the top five leading causes for all
age groups under 50 years of age and the
leading cause for the groups 15 to 24 and 25
to 34 years of age.

Homicide was the third and fifth leading
cause, respectively, for white males 15 to 24
and 25 to 34 years of age. Among white
females homicide was the fourth and fifth
leading cause of death for ages 5-24 and 25-
34 years, respecively. It was not among the
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top five causes of death for white males and
females in other age categories.

Among white males, accidents were one of the
top five leading causes for all ages under 50
years and the leading cause for the ages 1 to
34 years. Suicides were the second leading
cause of death for ages 15-34 and fourth for
age groups 5-14 and 35-49 among white
males. Accidents were one of the top leading
causes of death among black males 1 through
49 years of age and the leading cause for ages
1 to 14 years. Suicide was the third leading
cause among black males age 15 to 24 years.

Among white females accidents were the lead-
ing cause of death for ages 1-34 and the third
leading cause for infants under one year of
age and adults age 35 to 49 years. Suicide
was the third or fourth leading cause for ages
15 to 49 years. For black females accidents
were one of the top five causes for all age
groups under 35 years of age and the leading
cause for ages 1-14 years. Suicide was the
third leading cause of death among black
females 15-24 years of age.
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DISEASES OF THE HEART

The leading cause of death, heart disease,
caused the death of 31,270 Michigan residents
in 1986. That was more than the number of
deaths from the next four largest categories
combined. There were 652 more deaths from
heart disease in 1986 than in 1985. The crude
rate of 342.0 deaths per 100,000 population
from this cause in 1986 is 1.5 percent higher
than the rate of 336.9 in 1985.

The median age of persons who died from
heart disease was 77 years, compared to a
median of 73 years for deaths from all causes.
Of the 31,270 deaths due to diseases of the
heart, 50.6 percent were to males. The median
age at death for males was 73 years compared
to 81 years for females. The median age of 73
years for white males exceeded that for black
males by 4 years and that for males of other
races by 7 years. The median age at death for
white females was 81 years, 6 years above that
for black females and 5 years above that for
females of other races (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 rose
markedly with advancing age. Heart disease
was the underlying cause of death for 43 per-
sons below 5 years of age or about 2.3 percent
of all deaths in this age group. In contrast,
50.6 percent of all deaths in the age group 85
and over were attributed to this cause in 1986.
The heart disease death rate was 7,897.5 per
100,000 persons over 84 years of age in 1986.

Examination of Table 2.10 reveals that the
heart disease death rate for males was greater
than that for females (355.2 compared to 329.4
per 100,000 population). The relationship be-
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tween rates for males and females is graphi-
cally displayed in Figure 2.6. The age-specific
heart disease death rates for males were
higher than female rates for all age groups ex-
cept 1 to 14 years olds where the rates are
equal. The greatest relative differentials oc-
curred from age 35 through 64 with rates for
males ranging from 2.4 to 3.3 times the cor-
responding rates for females. The gap be-
tween rates for males and females became
progressively smaller after age 64. Among
persons 85 years of age or over the rate of
8505.4 for males was 11.3 percent above that
for females (7,644.4). The age-adjusted death
rate for males was 1.8 times that for females.

A comparison of 1986 heart disease death
rates for males by race is graphically
presented in Figure 2.7. Rates for black males
were higher than those for white males for all
age intervals below 85 for which rates can be
calculated. The rate for white males across all
ages was 363.2 compared to 329.1 for black
males. This differential stems mostly from the
fact that a greater proportion of the white
male population was in the older age groups
where heart disease death rates were par-
ticularly high. The age-adjusted heart disease
death rate for white males in 1986 was 24.1
percent below the rate for black males.

Heart disease death rates for white and black
females are displayed in Figure 2.8. Rates for
black females were greater than those for
white females for ages below 85 for which
rates can be calculated with the relative dif-
ferentials steadily decreasing with advancing
age. Beyond age 84 the rate for white females
exceeded that for black females by 13.0 per-
cent. ,
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DEATHS PER 100,000 POPULATION

FIGURE 2.6 1
AGE-SPECIFIC HEART DISEASE DEATH RATES

BY SEX, MICHIGAN RESIDENTS, 1986

: - | A MALE.
X FEMALE
01 L} { 1 i 1 ] i ] 1
0 10 20 30 40 50 60 70 80 90
AGE IN YEARS

INote that death rates are shown on a logarithmic scale: vertic;a] distances
represent relative differences in rate rather than absolute differences.
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DEATHS PER 100,000 POPULATION

FIGURE 2.7
AGE-SPECIFIC HEART DISEASE DEATH RATES
BY RACE, MICHIGAN RESIDENT MALES, 1986
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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
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FIGURE 2.8
AGE-SPECIFIC HEART DISEASE DEATH RATES®
BY RACE, MICHIGAN RESIDENT FEMALES, 1986
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lNote that death rates are shown on a logarithmic scale: vertical distancas
represent relative differences in rate rather than absolute differences.

*Rate is considered statistically unreliable.
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Although the rate for white females of all ages
(341.8) was greater than the comparable rate
for black females (279.2), this relationship is
reversed when the differing age distributions
of the two populations are considered. The
age-adjusted rate for black females was 55.0
percent higher than that for white females.

In 1900 the crude heart disease death rate in
Michigan was 117.1, the lowest rate of this
century (Figure 2.9). Heart disease death
rates rose through the time period 1900-1950,
remained relatively stable between 1950 and
1961, peaked between 1962 and 1972,
decreased between 1973 and 1979 and in-
creased after 1979. The highest rate observed
during the century was 343.1 in 1965. The
rate of 342.0 for 1986 was 0.3 percent below
the peak rate observed in 1965.

The heart disease death rate for Michigan was
consistently close to the national rate until
1947. From 1947 through 1981 the crude rate
for Michigan was below that of the nation but
by a progressively lesser degree in later years.
From 1982 through 1986 rates for Michigan
were above the national rates with the 1986
Michigan rate of 342.0, 7.3 percent above the
national provisional rate of 318.7.

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 Michigan
population as a whole and for white males
and females. Between 1970 and 1975 the rates
decreased for other than white males and
females. However, since 1975 the rates have
been generally increasing for the two groups.

Between 1970 and 1972 the overall rate for
Michigan remained constant. Since 1972 the
rate has declined each year, with the excep-
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tion of 1976 and 1984. The age-adjusted death
rate for the nation declined each year between
1970 and 1986 except 1980. The age-adjusted
rate for Michigan declined by 24.5 percent be-
tween 1970 and 1986 whereas the age-adjusted
rate for the nation declined by 30.8 percent
(see Technical Notes). Since 1970, the age-ad-
justed rate for Michigan has been above that
for the nation consistently with the 1986
Michigan rate 12.1 percent above the national
provisional 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 1986 the Michigan age-adjusted
heart disease death rate for other than white
females exceeded the rate for white females
by 48.1 percent.

In Michigan age-adjusted rates for other than
white males were less than those for white
males for most years between 1970 and 1977.
After 1977 the Michigan rates for other than
white males have been greater than rates for
white males. In 1986 the rate for other than
white males was 26.6 percent higher than the
rate for white males. Nationally the rates
were highest for other than white males, next
highest for white males, then for other than
white females and lowest for white females
each year from 1970 to 1985.

The most prevalent type of heart disease
death was old myocardial infarction and other
forms of chronic ischemic heart disease
(10,997 deaths) in 1986 (Table 2.12). The
second most frequent was acute myocardial
infarction, commonly referred to as a
“coronary”. In 1986 there were 10,763 deaths
attributed to this cause. Together, these
causes accounted for 69.6 percent of all
Michigan resident deaths from heart disease.
Of the remaining 9,510 heart disease deaths,




RATE PER 100,000 POPULATION

FIGURE 2.9
HEART DISEASE DEATH RATES, MICHIGAN AND
UNITED STATES RESIDENTS, 1900-1986°
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National rates are from death registration states for 1900-1932 and-the United
States for 1933-1986 United States rates for 1971-1979 have been revised using
population estimates based on the 1980 Census enumeration. United States rate for
1986 is provisional.

2Heart Disease death rates since 1900 are suitable for general comparison over

time but detailed study (such as time series) requires special consigeration.
See Technical Notes.
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Table 2.12

Deaths Due to Diseases of the Heart by Specific Cause,

Michigan Residents, 1986

282 NUMBER
LIST! CAUSE OF DEATH OF PERCENT
NUMBER DEATHS

139 Old Myocardial Infarction and Other Forms of

Chronic Ischemic Heart Disease . ......... 10,997 35.2
136 Acute Myocardial Infarction . ............ 10,763 34.4
148 All Other and Ill - Defined Forms of

Heart Disease . . .« v v v v v v v vt e vt vv o e v 6,052 19.4
146 Heart Failure . .......... .. ... ..... 1,620 52
133 Hypertensive Heart Disease . ............ 622 20
140 Diseases of Pulmonary Circulation . . .. ... .. 350 1.1
144 Aortic Valve Disorders . . . ... .......... 195 0.6
128 Diseases of Mitral Valve . ... ........... 92 0.3
135 Hypertensive Heart and Renal Disease . ... .. 89 0.3
131 All Other Chronic Rheumatic Heart Disease 85 03
145 All Other Diseases of Endocardium ... ... .. 77 0.2
137 Other Acute and Subacute Forms of

Ischemic Heart Disease . . ... ........... 63 0.2
143 Mitral Valve Disorders . . .............. 62 0.2
142 Acute Pericarditis, Acute Myocarditis, and

Other Diseases of Pericardium ........... 44 0.1
138 Angina Pectoris . ................... 42 0.1
141 Acute and Subacute Endocarditis ... ...... 37 0.1
147 Myocarditis, Unspecified and Myocardial

Degeneration . ..................... 36 0.1
130 Diseases of Mitral and Aortic Valves . ... ... 31 0.1
129 Diseases of Aortic Valve . . ... .. ... ... .. 11 0.0
127 Acute Rheumatic Fever . . . . ... ... ... ... 2 0.0

Total . . . . i e e e e . 31,270 100.0

1 List of 282 Selected Causes developed by the National Center for Health Statistics for tabulation of mortality data coded
Int ional Classifi .

by the 9th Revision of the

ion of Diseases, WHO.
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80.7 percent were attributed to all other and
ill-defined forms of heart disease (6,052
deaths) and heart failure (1,620 deaths).

The probabilities of eventually dying from
heart disease, based on Michigan resident
death data from 1984, 1985 and 1986 were
0.404 for males and 0.434 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 and
above, the observed probability was 0.474 for
males and 0.519 for females. At all ages the
probability of death eventually being caused
by heart disease was greater for females.
These differentials by sex were smallest from
ages 35 to 49. The higher probability for

females reflects smaller chances of death due

to some cause other than heart disease (Figure
2.10).
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An apparent inconsistency can be noted by
review of Figure 2.6 and Figure 2.10. The
heart disease mortality rate for males was
higher than that for females over nearly all
ages, yet the chance of eventual death due to
heart disease was 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 life expectancy of the popula-
tion. 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 dis-
ease.




PROBABILITY

FIGURE 2.10
PROBABILITY OF EVENTUALLY DYING FROM HEART DISEASE
BY AGE AND SEX, MICHIGAN RESIDENTS, 1984-1986
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CANCER

Of 80,177 Michigan resident deaths in 1986,
17,321 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 55.4
percent of the number of deaths due to heart
disease across all ages, but the number of can-
cer deaths below age 65 was greater than the
number of deaths due to heart disease below
age 65. The median age at death for cancer
was 69 years, well below the median age of
77 years for heart disease deaths (Table 2.13).

Of the 17,321 cancer deaths in 1986 occurring
to Michigan residents, 54.3 percent were to
males. The median age at death was 69 years
for white males and females. The median
ages at death for black persons who died of
cancer were 67 years for males and 65 years
for females. The median age at death for per-
sons of all other races was 69 years for males
and 62 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 1986 was higher for males
(211.4) than for females (168.6). The cancer
death rates displayed in Figure 2.11 show a
strong increase in mortality with advancing
age. Mortality rates for males were lower
than those for females below age 15 and be-
tween 35 through 44 years of age. Rates for
males were higher than those of females be-
tween 15 and 34 years of age and age 45 and
above. After 44 years of age the relative dif-
ferential increased steadily, from 5.1 percent
in the 45-54 year age group to 113.7 percent
in the age group 85 years and over. The age-
adjusted cancer death rate for males was 48.8
percent above that for females.
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Cancer death rates for white and black males
recorded in Table 2.14 are graphically dis-
played in Figure 2.12. Except for persons 25
to 34 years of age, rates for black males ex-
ceeded those for white males at all ages with
sufficient data to calculate rates. The largest
relative differential occurred in the age group
45-54 years, where the rate for black males ex-
ceeded by 129.5 percent the rate for white
males. The crude death rate for black males
(226.7) was above the corresponding rates for
white (211.4) males. The age-adjusted cancer
death rate for black males was 49.8 percent
above the rate for white males.

The age specific cancer death rates for black
females were above those for white females at
all ages with sufficient data to calculate rates
(Figure 2.13). The rates for black females
were 85.1 percent higher than the rates for
white females at age 25-34. This is different
from the experience of black males age 25-34
who died less frequently than their white
counterparts. The differential in rates for
white and black females steadily decreased
with advancing age. The crude rate for white
females was 15.3 percent higher than the
crude rate for black females. The age-ad-
justed rate for black females, however, was
28.0 percent greater than that for white
females.

Among the major cause of death categories,
cancer death rates have increased most per-
sistently during the 20th century (Figure 2.14).
In 1986, the crude cancer death rate decreased
for the first time since 1974. The 1986 rate of
189.4 was 0.4 percent lower than the 1985 rate.
The lowest observed rate for Michigan was
59.3 in 1902.
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DEATHS PER 100,000 POPULATION

FIGURE 211 1
AGE-SPECIFIC CANCER DEATH RATES BY SEX,
MICHIGAN RESIDENTS, 1986
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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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DEATHS PER 100,000 POPULATION
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FIGURE 2.12 .
AGE-SPECIFIC CANCER DEATH RATES BY RACE,
MICHIGAN RESIDENT MALES, 1986
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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

FIGURE 2.13
AGE-SPECIFIC CANCER DEATH RATES BY RACE,
MICHIGAN RESIDENT FEMALES, 1986
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RATE PER 100,000 POPULATION

200

FIGURE 2.14
CANCER DEATH RATES, MICHIGAN AND UNITED
STATES'RESIDENTS, 1900-19862
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lyational rates are from Death Registration States for 1900-1932 and the United

States for 1933-1986. United States rates for 1971-1979 have been revised using
population estimates based on the 1980 Census enumeration. ynited States rate for

1986 is 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.

135




Michigan’s cancer death rate was less than 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 less
than the national cancer death rate. The na-
tional provisional cancer death rate in 1986
was 193.3, 2.1 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. While
Michigan crude cancer death rates were con-
sistently below the United States crude death
rates from 1970 through 1986, Michigan age-
adjusted rates were consistently higher than
the United States age-adjusted rates during
this time period. Michigan’s 1970 age-ad-
justed rate for the total population was 3.7
percent higher than the comparable United
States rate. From 1970 through 1983
Michigan’s age-adjusted cancer death rate
remained relatively stable. The rate rose 1.6
percent between 1983 and 1986. The United
States rates remained stable from 1970
through 1979 and rose 1.3 percent between
1979 and 1986 (see Technical Notes).

Table 2.15 contains a comparison of age-ad-
justed cancer death rates for white males and
females and other than white males and
females. Nationally and in Michigan the 1970
through 1986 rates for the other than white
groups were consistently higher than those for
their white counterparts. Rates increased for
other than white males nationally and in
Michigan and for Michigan other than white
females. Age-adjusted rates for other than
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white females were essentially stable in the
nation. The rates for white males and females

increased gradually in the United States while
the rates for their Michigan counterparts
remained stable.

The numbers of deaths from cancer for 49 dif-
ferent sites are presented in Table 2.16. Malig-
nant neoplasms of the trachea, bronchus, and
lung were the underlying cause of 4,554
deaths, 26.3 percent of all cancer deaths. Can-
cer of female breast was the second leading
cause of cancer mortality (1,546 deaths). The
third most frequent category of cancer mor-
tality was cancer of other and unspecified
parts of the colon (1,542). The total number
of deaths attributed to colon cancer was 1,717.
Malignant neoplasms of the prostate and the
pancreas caused 1,001 and 729 deaths, respec-
tively. There were 22 other categories which
had at least 100 deaths in 1986.

Based upon 1984 through 1986 death data, the
probability of death due to cancer is 0.222 for
males and 0.191 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 0.234 by age 54 then
declines to 0.135 at age 85 and above. Prob-
abilities for females display little change from
birth to age 49, then diminish to 0.084 by age
85. This decreasing probability beyond age
49, noting the high cancer mortality rates of
older ages (Figure 2.11), indicates that age-
specific death rates due to competing causes
of death, such as heart disease, cerebrovas-
cular disease and pneumonia and influenza,
increase relatively faster with advancing age.
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PROBABILITY

FIGURE 2.15
PROBABILITY OF EVENTUALLY DYING FROM CANCER
BY AGE AND SEX, MICHIGAN RESIDENTS, 1984-1986"
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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 5,421 in 1986 or 6.8 percent of the
80,177 total Michigan resident deaths. This is
107 fewer stroke deaths than were observed
in 1985. Of the total in 1986, 60.0 percent were
to females.

The median age at death from stroke was 80
years (Table 2.17). The median age for
females was 82 years, 6 years higher than that
for males. Deaths for white persons due to
cerebrovascular disease displayed median
ages several years higher than those for black
persons and persons of other races. The
median age was 68 years for black males, 77
years for white males and 75 years for males
of other races. The median was 73 years for
black females and 74 years for females of
other races. This was 10 years and 9 years
less, respectively, than that for white females
(83 years).

The cerebrovascular disease death rate was
59.3 in 1986. The rate for females (69.3) was
greater than the rate for males (48.7). 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 25
for age groups with sufficient data to calcu-
late rates. Rates for both sexes increased
markedly in the older age groups. Rates for
males were above those of females from age
25 through 84, but among persons 85 years of
age -or over, 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 for
males was 16.3 percent higher than the age-
adjusted rate for females.
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Cerebrovascular disease death rates by age
and race from Table 2.18 are graphically dis-
played in Figures 2.17 and 2.18 for those age
and racial groups with sufficient data to cal-
culate rates. Rates for black males and
females were higher than comparable rates for
white persons in all age groups below age 85
with sufficient events to calculate rates. After
34 years of age, the relative differentials
progressively decreased with increasing age.
Rates for white persons were considerably
higher than those for black persons beyond
age 84.

Although the crude rate for white females was
22.5 percent higher than rate for black females,
the age-adjusted rate indicates an opposite
relationship. The cerebrovascular disease
age-adjusted death rate for black females was
68.5 percent higher than that for white
females, while for black males the age-ad-
justed rate was 65.3 percent higher than that
for white males.

The historic pattern of cerebrovascular disease
death rates has been one of strong variation
(Figure 2.19). 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 remained so since.
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DEATHS PER 100,000 POPULATION

FIGURE 2.16
AGE-SPECIFIC CEREBROVASCULAR DISEASE DEATH RATES'
BY SEX, MICHIGAN RESIDENTS, 1986
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INote that death rates are shown on a logarithmic scale: vertiga'l distances
represent relative differences in rate rather than absolute differencas.

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

FIGURE 2.17 .
AGE-SPECIFIC CEREBROVASCULAR DISEASE DEATH RATES
BY RACE, MICHIGAN RESIDENT MALES, 1986
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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

FIGURE 2.18
AGE-SPECIFIC CEREBROVASCULAR DISEASE DEATH RATES ™
BY RACE, MICHIGAN RESIDENT FEMALES, 1986
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lNote 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

120

FIGURE 2.19

CEREBROVASCULAR DISEASE DEATH RATES, MICHIGAN

AND UNITED STATES'RESIDENTS, 1900-19862
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INational rates are from death registration states for 1900-1932 and the United States
for 1933-1986.. United States rates for 1971-1979 have been revised using population
estimates based on the 1980 Census enumeration. ynited States rate for 1986 is 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
cause-of-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 and 1950 to date in Michigan) is high. General comparison before

and after these dates can be made but detailed study requires special consideration.
See Technical Notes.
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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 in
1953 to a low of 59.3 in 1986.

Recent cerebrovascular disease death rates
over the last twenty years have shown a clear
downward tendency both nationally and in
Michigan. The 1986 rate for Michigan was
26.5 percent below the rate of 1976. In 1986
the Michigan rate was 3.3 percent below the
United States provisional rate of 61.3.

Age-adjusted rates for cerebrovascular disease
deaths by race and sex are presented in Table
2.19. These rates have declined by 51.7 and
51.6 percent since 1970 for white and other
than white females, respectively, by 52.9 per-
cent for white males and by 47.3 percent for
other than white males. Rates for other than
white persons, however, remained substan-
tially above rates for white persons
throughout the period.

Age-adjusted 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 almost each year
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until 1985 when national rates for other than
white females were less than the rates for their
Michigan counterparts (see Technical Notes).
In 1986, the Michigan age-adjusted rate for
cerebrovascular disease deaths was 3.9 per-
cent above the national provisional rate.

Acute but ill-defined cerebrovascular disease
was most frequently given as the type of
cerebrovascular disease causing death (2,538
deaths). Second in frequency was cerebral
thrombosis and unspecified occlusion of
cerebral arteries which caused 1,052 deaths in
1986 (Table 2.20). These two cause of death
categories comprised 66.2 percent of all stroke
deaths. Intracerebral and other intracranial
hemorrhage caused 768 deaths while other
and late effects of cerebrovascular diseases
caused 731 stroke deaths.

Based upon the mortality experience of 1984
through 1986, at birth a Michigan male faces
a 0.060 chance of dying from cerebrovascular
disease while the probability for a female at
birth is 0.097. 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 compet-
ing causes for males. At ages 60-64, the prob-
abilities for males start a slightly accelerated
rise, reaching 0.085 at ages 85 and above.
Data for females reveal a similar tendency.
The peak probability for females is 0.124 at
age 85.
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Table 2.20
Deaths Due to Cerebrovascular Diseases by Specific Cause,
Michigan Residents, 1986

282 NUMBER
LIST! CAUSE OF DEATH OF PERCENT

NUMBER DEATHS

154 Acute but IIl - Defined Cerebrovascular Disease 2,538 46.8
152 Cerebral Thrombosis and Unspecified

Occlusion of Cerebral Arteries . .. .......... 1,052 194
150 Intracerebral and Other Intracranial Hemorrhage 768 14.2
155 Other and Late Effects of Cerebrovascular Diseases 731 135
149 Subarachnoid Hemorrhage .. ............. 250 4.6
151 Occlusion and Stenosis of Precerebral Arteries . . . 53 1.0
153 Cerebral Embolism . ................... 29 0.5
Total . . . . . o e e e e e e e 5,421 100.0

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

of the International

of Diseases WHO.
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PROBABILITY

FIGURE 2.20
PROBABILITY OF EVENTUALLY DYING FROM CEREBROVASCULAR
DISEASE BY AGE AND SEX, MICHIGAN RESIDENTS, 1984-1986
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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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ACCIDENTS

Of all Michigan resident deaths in 1986, 4.0
percent were attributed to accidents. The
total of 3,202 accidental deaths was 26 less
than in 1985. In 1986 67.6 percent of the total
accidental deaths were to males.

The median age at death among accident vic-
tims was 37 years (Table 2.21). The median
age among males was 33, 19 years lower than
the 52 year median for females. This differen-
tial is predominantly traceable to the age at
death distribution of white females. The
median age of accidental death for white
males was 32 years compared to 36 years for
black males and 38 years for males of other
races. For white females who died from ac-
cidents the median of 56 years was 20 years
higher than that for their black counterparts
and 18 years higher than that for their
counterparts of other races. '

Accidental deaths among white males were
especially concentrated in the 15-34 year old
year age ranges. These four age groups ac-
counted for 45.5 percent of accidental deaths
for white males compared to 33.6 percent for
black males, 50.0 percent for females of other
races and less than 28 percent for all other
race-sex categories.

The crude death rate from accidents for males
was 2.2 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 4.1 times that for females. The differen-
tial between the rates for males and females
narrowed between ages 45 and 74 and then
widened for ages above 74. The age-adjusted

death rate for males was 2.6 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 greater than those for females,
the patterns of change are quite similar. Mor-
tality rates for children between 1 and 14 years
of age were somewhat less than those for in-
fants under one year. Rates then rose sharp-
ly for both sexes in the 15-24 year age group.
From this initial peak the rates for both groups
declined somewhat, for males, declining -
through age 54 and, for females, declining
through age 44. Beyond those ages, the rates
for both sexes increased continuously.

Age-specific accident death rates for white
and black persons are graphically displayed
in Figures 2.22 and 2.23. Rates for white
males were higher than those for black males
only in the 15-24 and 85 and above age
groups. Both the crude and age-adjusted ac-
cident death rates for black males were some-
what higher than those for white males. The
rates for black females were higher than those
for white females in the 1-14 age group and
between 25 and 64 years of age. At 65 years

.of age and above the rates for white females
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were higher. Both the crude and age-adjusted
rates for white females were greater than the
corresponding rates for black females (Table

2.22). |

Michigan’s accident death rate in 1900 was
71.9. The highest rate observed in this cen-
tury was 103.1 in 1936. In nine of the last
twelve years the accident death rates have fal-
len or remained the same. The rate of 32.2 in
1983 was the lowest rate of the century. The
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DEATHS PER 100,000 POPULATION

100005

FIGURE 2.21
AGE-SPECIFIC ACCIDENT DEATH RATES'BY SEX,
MICHIGAN RESIDENTS, 1986

: A MALE
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!Note that death rates are shown on a logarithmic scale: vertigal 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, 1986
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lNote 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

FIGURE 2.23
AGE-SPECIFIC ACCIDENT DEATH RATES BY RACE,
MICHIGAN RESIDENT FEMALES, 1986
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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 of 35.0 in 1986 was 8.7 percent higher than
that of 1983 and was slightly less than the 1985
rate of 35.5.

The highest national accident death rate was
101.8 in 1907. The lowest national rate of the
century was the rate of 38.6 for 1985.
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 1986 was 11.8 percent
below the provisional rate of 39.7 for the na-
tion (Figure 2.24).

Michigan’s age-adjusted death rates for ac-
cidental deaths have also been below the com-
parable national rates since 1970 (Table 2.23).
Between 1970 and 1983 Michigan’s age-ad-
justed rate declined by 38.3 percent. The
Michigan rates then rose 7.0 percent between
1983 and 1985. In 1986 the Michigan rate was
1.9 percent below the 1985 rate. Between 1970
and 1986 the national age-adjusted rate
declined by 33.9 percent (see Technical Notes).
Michigan’s rate was 11.3 percent below the
national provisional rate in 1986.

The age-adjusted rates by race and sex
declined for each population subgroup be-
tween 1970 and 1986. Other than white
female rates have been generally below, but
about the same as those for white females
since 1970, fluctuating from about 14.6 percent
above to 20.3 percent below the white female
rates. For males, other than white male rates
have fluctuated from 3.0 percent below to 24.4
percent above the white male rate between
1970 and 1986. Generally the rates for other
than white males have been higher than those
for white males.
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Nationally, the differential between other than
white males and white males moved from 51.8
percent above in 1970 to 23.2 percent above
in 1985, the last year for which such data were
available. The rates for other than white
females were 29.0 percent higher in 1970 and
10.9 percent higher in 1985 than the white
female rates.

Motor vehicle accidents involving collision
with another motor vehicle was the largest
single cause of accidental death in 1986, result-
ing in 762 deaths (Table 2.24). Deaths from
all types of motor vehicle accidents accounted
for 1,736 deaths in 1986. Accidental falls of
all types resulted in 403 deaths. Accidents
caused by fires and flames, accidental poison-
ings, and accidental drownings caused 180,
156, and 120 deaths, respectively. Choking on
food or other objects was the cause of 104
deaths. Medical misadventures, water
transport accidents and air and space
transport accidents each accounted for 78, 51
and 41 deaths in 1986, respectively. Accidents
caused by handguns and other firearms
resulted in the deaths of 30 Michigan resi-
dents. (Table 2.24).

Deaths from motor vehicle accidents ac-
counted for 54.2 percent of all accidental
deaths in 1986. After age 14, the proportion
of motor vehicle accident deaths decreased by
age group, from 78.6 percent for persons 15-
24 years of age to a low of 30.6 percent of ac-
cident deaths for persons 65 years of age or
over (Table 2.25).

Among children under 15 years the most fre-
quent causes of accidental death were motor
vehicle accidents, fire and drownings, result-
ing in 135, 52, and 44 deaths respectively in




RATE PER 100,000 POPULATION

FIGURE 2.24

ACCIDENT DEATH RATES, MICHIGAN AND UNITED
STATES'RESIDENTS, 1900-1986>

40-
36 -

e

MICHIGAN

UNITED STATES

L | |
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I I ! i 1
1940 1850 1960 1970 1980
YEAR

1990

INational rates are from death registration states for 1900-1932 and the United

States for 1933-198. .

United States rates for 1971-1979 have been revised using

population estimates based on the 1980 Census enumeration. United States rate for
1986 is provisional.
2pccidental death rates since 1900 are suitable for general ccmparison over time
but detailed study (such as time series) requires special consideration.

See Technical Notes.
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Table 2.25
Deaths Due to Accidents by Age at Death and Type of Accident,
Michigan Residents, 1986

AGE AT DEATH IN YEARS
TYPE OF ACCIDENT

TOTAL <15 15-24 | 25-44 | 45-64 65+
Total 3,202 298 704 859 477 863
Motor Vehicle Accidents 1,736 135 553 545 238 264
Accidental Falls 403 8 13 34 56 292
Accidents Caused by Fire
and Flames 180 52 20 40 20 48
Accidental Drownings 120 44 27 29 9 11
Accidental Poisonings 156 6 29 62 30 29
Choking on Food or
Other Object 104 11 1 12 19 61
Accidents Caused by
Handguns and Other
Firearms 30 10 9 6 4 1
Air and Space Transport
Accidents 41 - 7 13 19 2
Misadventures During :
Medical Care, Abnormal
Reactions, and Late
Complications . 78 3 2 7 18 48
Water Transport Accidents 51 - 14 23 8 6
All Other Accidents 303 29 29 88 56 101

1986. Motor vehicle accidents were the lead-
ing causes of accidental death among persons
15 through 64 years of age. The next most
frequent causes were accidental poisonings
for persons 15-24 and 25-44 years of age and
accidental falls for persons 45-64 years of age.
Accidental falls, which caused 12.6 percent of
all accidental deaths, were the leading cause
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of the accidental deaths (33.8 percent) 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 1,736
persons killed in motor vehicle accidents in




Table 2.26
Deaths From Motor Vehicle Accidents by
Person Injured and Age at Death,
Michigan Residents, 1986

AGE AT DEATH IN YEARS
PERSON INJURED
TOTAL <15 15-24 | 25-44 | 45-64 65+

Total 1,736 135 553 545 238 264

Driver of Motor Vehicle

Other Than Motorcycle 765 5 229 286 133 112

Passenger in Motor

Vehicle Other Than

Motorcycle 384 40 161 75 36 72

Motorcyclist 99 4 30 60 3 2

Passenger on Motorcycle 11 1 6 4 - -
* Pedal Cyclist 45 21 12 6 2 4

Pedestrian 262 54 53 61 38 55

Other Unspecified Person 9 4 4 - 1 -

Unspecified Person 161 6 58 53 25 19

1986, 765 (44.1 percent) were driving motor
vehicles other than motorcycles at the time of
the fatal accident. There were 384 deaths of
passengers in motor vehicles other than
motorcycles, while 262 pedestrians were killed
in motor vehicle accidents. Motorcycle acci-
dents resulted in the deaths of 99 motor-
cyclists and 11 motorcycle passengers. It
should be noted that for 170 deaths (9.8 per-
cent of the total) the type of involvement of
the deceased in the accident was not stated.
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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 (40.0 per-
cent) or passengers (29.6 percent). Well over
two-thirds of the persons 15-24 years of age
who died in motor vehicle accidents in 1986
were either drivers (41.4 percent) or pas-
sengers (29.1 percent) of motor vehicles other
than motorcycles. Among persons 25-44
years and 45-64 years of age 52.5 percent and




55.9 percent, respectively, were driving motor
vehicles other than motorcycles at the time of
the accident. Pedestrians accounted for 20.8
percent of all motor vehicle accident deaths
among persons 65 years of age and over, com-
pared to 15.1 percent for persons of all ages.

Of the total 3,202 accidental deaths, 1,718 or
53.7 percent of the accidents occurred on
streets and highways (Table 2.27). The second
most common place of occurrence was the
home with 621 deaths (19.4 percent). There
were 54 deaths attributed to accidents at in-
dustrial places and premises, 41 in public

buildings, and 32 on farms. Note that the
place of injury was not specified for 13.5 per-
cent of the accidental deaths.

It can be seen from Figure 2.25 that the prob-
ability of eventually having an accidental
death is greater for younger persons. Accord-
ing to Michigan mortality data from the years
1984 through 1986 the probability of eventual-
ly dying from accidental causes is 0.037 for
males and 0.021 for females at birth. Prob-
abilities for males decline slowly through
childhood and the teenage years, fall rapidly
between ages 15 and 54, and thereafter decline

Table 2.27
Deaths Due to Accidents by Place of Injury,
Michigan Residents, 1986

PLACE

NUMBER OF DEATHS

Industrial Place and Premises

Other Specified Places

Place Not Specified

.« e

621

Place for Recreation and Sport . . .

54

50

........

41

32

.................

5

.........
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431

........

1,718

93

....................

3,202




PROBABILITY

PROBABILITY OF EVENTUALLY DYING FROM ACCIDENTAL CAUSES
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FIGURE 2.25
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contained herein that pertains to some other specified cause of death,
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more slowly until the lowest probability of
0.017 is reached at age 65-69. For females the
probabilities decline more moderately and
steadily. Probabilities for males remain much
higher than for females until about age 50 and
slightly higher after that age.
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CHRONIC OBSTRUCTIVE PULMONARY DISEASES AND ALLIED
CONDITIONS

The fifth leading cause of death in 1986 was
chronic obstructive pulmonary diseases and
allied conditions. This group of diseases
caused 2,870 Michigan resident deaths. Of
these deaths, 1,791 (62.4 percent) were to
males (Table 2.28).

The median age at death of persons who died
from these respiratory diseases was 74 years.
The median age of females who died from
chronic obstructive pulmonary diseases and
allied conditions was one year lower than that
for males (73 years compared to 74 years).
The median age for white persons (74 years)
was five years higher than that for black per-
sons (69 years) and two years lower than the
median age for persons of other races (76
years).

The crude death rate for chronic obstructive
pulmonary diseases and allied conditions was
31.4 per 100,000 population. The crude death
rate for males was 1.7 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 associa-
tion between chronic obstructive pulmonary
diseases and allied conditions and increasing
age is clearly evident.

The age-specific rates for males were greater
than those for females in all age groups for
which rates can be calculated. The relative
differential between rates for males and
females increased steadily with age. In the
age group 85 years and over the rate for males
was 3.9 times that for females. The age-ad-
justed death rate for this group of diseases
was 2.2 times as high for males as it was for
females.
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Age-specific rates for white and black persons
are displayed in Figure 2.27. Rates were
higher for black persons through age 54, after
which they were higher for white persons.
The age-adjusted death rate for these
respiratory diseases for white persons was
15.2 percent above that for black persons
(Table 2.29).

Table 2.30 presents Michigan age-adjusted
death rates by sex and race for the period
1970-1986 for deaths from this group of
respiratory diseases. The age-adjusted death
rates for males rose 15.7 percent over the
period, while for females the rate in 1986 was
2.4 times higher than in 1970. The increase in
age-adjusted rates for females was higher for
white females (2.5 times) than for other than
white females (1.5 times) between 1970 and
1986. The age-adjusted death rate for the total
population of Michigan from chronic obstruc-
tive pulmonary diseases and allied conditions
was 5.4 percent greater than the United States
provisional rate in 1986 (see Technical Notes).

Of the 2,870 Michigan resident deaths due to
chronic obstructive pulmonary diseases and
allied conditions, 1,872 (65.2 percent) were
classified as chronic airways obstruction, not
elsewhere classified. There were 701 deaths
in 1986 due to emphysema, 130 due to asthma,
and 148 due to bronchitis (Table 2.31).

Based on mortality data from 1984-1986, the
probability of eventual death due to chronic
obstructive pulmonary diseases and allied
conditions is 0.045 for males and 0.025 for
females at birth. The probability for males in-
creases steadily to a peak of 0.054 at ages 70-
74 and then declines in the last few age groups
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FIGURE 2.26
AGE-SPECIFIC DEATH RATES FOR DEATHS DUE TO CHRONIC
OBSTRUCTIVE PULMONARY DISEASES AND ALLIED CONDITIONS,
BY SEX, MICHIGAN RESIDENTS, 1986

DEATHS PER 100,000 POPULATION

Xommoees x A MALE
X FEMALE
¥l 21 »! I 1 1 I I |
10 20 30 40 60 60 70 80 90
AGE IN YEARS

lNote that death rates are shown on a logarithmic scale: vertigal distances
represent relative differences in rate rather than absolute differences.

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

FIGURE 2.27
AGE-SPECIFIC DEATH RATES FOR DEATHS DUE TO CHRONIC
OBSTRUCTIVE PULMONARY DISEASES AND ALLIED CONDITIONS,
BY RACE, MICHIGAN RESIDENTS, 1986 1

10000+
]
1000+
E
1003
10':-
® O WHITE
E ® BLACK _____
] o
0.11% T = T T T T T T |
0 10 20 30 40 60 60 70 80 80
AGE IN YEARS

!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.

171



‘ejeq |euO|SiAOJId

C(SOION |eDdIuyoa) 83Ss) ‘Sajew}Isa
uojjeindod 03} SUO}S|ABJ uodn paseq PasiAdJd Udodg BACY G861 -1861 403 sajed uebiyoin

‘yiesp 40 sasned Bujppeai OF 8yl Buowe awi} ISJiJ BYY JOJ 6L6F Ul padeadde snyy

puE UOISIADY UIF BYl J8pun yieap J0 sasned HBujpiued J0j pasn jou sem A40bajeo @) | sodwod
ay) ‘poob @yinb s} sajuobajed 831jsodwod ayl usemiaq A} |iqedsedwod 8yl ‘snyi  "pS00° )
St (UOISIABY UYI6 8Y) JUBPUN SUOIIPUOD PB}LLIE PUR S8seas|p Adeuow|nd 8A}IDONIISYO
24UOUYD JBYIO Pue UO}SIASY UIE 8yl Japun ewssAydwe 4O ‘S$3Yyduoug ‘ewyise jJo UO}Iusw
INOYI M aseasp Bun| 8A1DNUISGo 2juouyd) s213t) Burujewaa 8yz uoj eyl pue ‘TOOO |

S} Oj3ed A} rqededwod (euotsiaoud eyl ewyise pue ‘ewasAydud ‘si3iyduouq jo sajJobajred
paujquod 8yl J03 ‘J8ABMOH sejJoBajeo uoisiAsy ulg alqedsedwod Ajdesu jsow ayy pue
AuoB3ai1ED UOISIABY UIE 84l 403 peadoiensp sem ojjes Ady|igededwod 8(Buis oN "pasn eue
96b-06F S9pP0D (D1 UOISIA3Y Yi6 6L6F 8OU|S sdedh uoy -~ (ewasAydws Jo s§3yduodq ‘euwyise
JO UOjIUBW INOYY M 8seasip Bun| 8A}3IONIISTO DUOJIYD) £°'616« Pue (ewyise pue ‘ewasAydwa
‘813 14ouUoUq) E€6V-06F S8P0D Y(ADI UOISIASY Uig @ue 8§L61-0L6) 403 pasn sajuobejre)d

©S8ION |edIuUyD8| 89S 0p6l Ul pajledswnua se ssjels paijun 8yl Jo uorlendod (ejol
ayl 40 uolInqgiJisip abe ay) uojieindod pdepueis ayl se Bujsn ‘poylaw }084ip By} Aq
paindwo)y -“dnouB pa)jioeds uj uojyeindod 000004 Jad sajzed yyeap 2} 44 0ads-abe uo paseg

--- --- - - --- --- - - 5 8l 9861
1°8 Lz | 8er 62l s'8c | z'61 S TH 6L | L 8} G861
S°L o'z 1€l 81t 9'L¢e c’ 8l |2 N o' LT L L} y861
VL S0 LT €41 9°LT 6°LI 604 0o'Le VLl £861
L9 L8 | L4 00 z'oz | 9°94 8°6 s'sz | zo zgst | ‘s'n
6°S 9°61 | L4t 8°6 89z | L9t S°6 zoz | €9 1864
8's ¢’'61 S 6 L9C €°9¢ 6'8 192 6°'Gi 0861
€6 v s | s o o's o'sz | 6#i LL eve | 2 vt 6L6}
00l z'9z | 691 v €} o6z | L6} z €l 88z | s 6l 9864
oY 9Lz | 6Lt L'TH g6z | v6t 92} z'6z | €61 5861
€'8 v EeT | L ¥ (Y 8L | 6L ] v LT | 9L v86}
L8 eve | €51 8 1t 66z | €L ST h g'sz | 0°¢1 €861
9L 61z | L€} 9°6 L've | L) S°6 sve | s st z86}
1L Lot | 8zl z°6 09z | 6°GI 06 g6z | 9°51 1861
o9 vee | T€r 186 t'sz | 651 68 s'sz | £ st 0861
8'6 o'te | ¢z 5L 9'9z | 56t VL vvoz | zsi 6L61
€9 L'Ez | 6°€) v'8 €9z | 8°St t'8 voz | LSy 8L6F | “uoiw
6°G Ly | 801 9 (-T2 AN 4 $°9 vve | b'¥) LL6Y
t'g goz | ozl 69 6sz | oG 89 v'az | L'v 9.6}
1°S 06t | v 11 z'9 9:'6z | s'vi 179 sz | € vt GL61
(> zLr | 96 09 A2 Y 88 v vz | 8 €} vLE}
1S s ot | ze S 9 e Lz | 9°61 v'o L9z | v'st €L6)
v €6t | 11t 8'6 zee | zosl L's soz | 6 v zLE
$'9 [ARAA 6°€! v'Ss S ve 8'€El 9'§ | AR 24 6°El L L6}
L9 s'8 | €2y v'e e'sz | e v 5°g 6vz | Tvi oL6}
37vwWad | 3dvw | vior | 3dwvw3as | 3awvw | vior | 3ivwe3a | 37wk | viog
4vaA 30v1d
31THM NVHL ¥3H10 31THM S30VY 1V

9861 -6.61 ‘'Siluspisay S33eIS Palun pue HE61-0L6) “SIudpisay cueByn
*xa§ pue adey AQ ,SUOL}IPUO) pal|ly pue saseas)g Adeuouind
BA1IONLISQQ O1UOJUD O} ang syjesQ 40} ,sailey yiesq paisnfpy-s0y
Qe ¢ alqed

172



Table 2.31

Deaths Due to Chronic Obstructive Pulmonary Diseases

And Allied Conditions by Specific Cause, Michigan Residents, 1986

282 NUMBER
LIST! CAUSE OF DEATH OF PERCENT
NUMBER DEATHS
174 Chronic Airways Obstruction, not elsewhere
classified ........... ... ... .. ... .. 1,872 65.2
171 Emphysema . ... ................... 701 244
172 Asthma ............ ... ... ....... 130 4.5
170 Chronic Bronchitis . ................. 127 44
169 Bronchitis, not Specified as Acute or Chronic 21 0.7
173 Bronchiectasis and Extrinsic Allergic Alveolitis . 19 0.7
Total .. ... ... ... ... .. ... ... 2,870 100.0

! List of 282 Selected Causes developed b,

by the 9th Revision of the International Classification of Diseases, WHO.

to 0.043. The probability for females remains
stable from birth through ages 65-69 and then

declines in the oldest age groups (Figure 2.28).

173

y the National Center for Health Statistics for tabulation of mortality data coded

By age 85 and over, the probability for females
declines to 0.013.




PROBABILITY

FIGURE 2.28

PROBABILITY OF EVENTUALLY DYING FROM CHRONIC
OBSTRUCTIVE PULMONARY DISEASES AND ALLIED CONDITIONS,

BY AGE AND SEX, MICHIGAN RESIDENTS, 1984-1986 *
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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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PNEUMONIA AND INFLUENZA

One of every 32 deaths that occurred to
Michigan residents in 1986 was due to
pneumonia and influenza. There were a total
of 2,513 such deaths of which 1,290 (51.3 per-
cent) were to females (Table 2.32).

The overall median age at death in 1986 for
those dying from pneumonia and influenza
was 82 years. This is well above the median
age of 73 years for all deaths. The median
ages at death for white persons were sig-
nificantly higher than those for black persons.
The median age for white males (80) was 9
years greater than that for black males (71),
while for white females the median of 85 years
exceeded by 11 years that for black females.
There were a total of seven deaths due to
pneumonia and influenza for persons of other
races. The median age at death for persons
of other races dying from these diseases was
74 years.

The overall crude death rate for pneumonia
and influenza deaths in 1986 was 27.5, com-
pared to a rate of 24.5 in 1985. The crude rate
for males and females was the same as the
overall crude rate. On an age-adjusted basis,
the male rate exceeded the female rate by 69.2
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. Pneumonia and in-
fluenza death rates increased rapidly beyond
age 44. Male rates were higher than female
rates for ages above 34.

The crude rates given in Table 2.33 indicate

that a greater proportion of the white popula-

tion died of pneumonia and influenza in 1986
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than was the case for the black population.
On an age-adjusted basis, however, the rate
for the black group was 48.8 percent above
that for the white group. Age-specific data
indicate that the rates for the black population
were higher for all age groups with sufficient
data to calculate rates up to age 75. Among
persons 75 years or over, the pneumonia and
influenza death rate was higher for white per-
sons (Figure 2.30).

Pneumonia and influenza death rates have
declined markedly since 1900 both nationally
and in Michigan (Figure 2.31). Although the
annual rate was quite erratic from 1900
through 1949, the Michigan rates declined 78.1
percent from a rate of 120.3 in 1900 to 26.3 in
1949. Nationally the rate declined 85.2 per-
cent from a rate of 202.1 in 1900 to 30.0 in
1949. Since that time the rate has been fairly
stable with mild year to year variation.

Michigan’s rate of death due to this cause has
been below the national rate every year
throughout this century except 1920 and 1923.
In 1900, the rate in Michigan was 40.5 percent
below the national statistic. The peak year for
both was 1918 when the rates for the United
States and Michigan were 588.5 and 399.8,
respectively. In 1979 century low rates of 15.9
for Michigan and 20.1 for the nation were
recorded. Michigan’s rate of 27.5 in 1986 was
6.2 percent below the provisional rate of 29.2
for the United States.

Michigan’s age-adjusted death rate for
pneumonia and influenza has been below that
for the nation every year between 1970 and
1982 and again in 1984 and 1985 (Table 2.34).
In 1986 the Michigan age-adjusted rate was
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DEATHS PER 100,000 POPULATION

FIGURE 2.29
AGE-SPECIFIC PNEUMONIA AND INFLUENZA DEATH RATES'
BY SEX, MICHIGAN RESIDENTS, 1986

Nt A MALE
e MALE
X FEMALE
0.1 Edl I ! i 1 1 1 | 1
0 10 20 30 40 60 60 70 80 80
AGE IN YEARS

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

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

FIGURE 2.30
AGE-SPECIFIC PNEUMONIA AND INFLUENZA DEATH RATES'
BY RACE, MICHIGAN RESIDENTS, 1986 |
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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 2.31

PNEUMONIA AND INFLUENZA DEATH RATES, MICHIGAN
AND UNITED STATES'RESIDENTS, 1900-1986"
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Inational rates are from death registration states for 1900-1932 and the United

2

States for 1933-1986. United States rates for 1971-1979 have been revised using
population estimates based on the 1980 Census enumeration.ynited States rate for

1986 is provisional. _
Pneumonia and influenza death rates since 1900 are suitable for general comparison

over time but detailed study (such as time series) requires special consideration.
See Technical Rotes.
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0.7 percent above the provisional national
rate. Between 1970 and 1986 the age-adjusted
rate for Michigan declined by 28.6 percent.

Age-adjusted rates for other than white per-
sons declined more rapidly than rates for
white persons. The decline was most
pronounced for other than white females for
whom the age-adjusted rate dropped 61.0 per-
cent between 1970 and 1985. In 1986 the rate
for other than white females was the highest
rate since 1976. The decline in the age-ad-
justed rate for other than white males was 50.7
percent between 1970 and 1986. The declines
in rates for other than white males and
females were mirrored by strong declines in
the rates for the United States.

The majority of deaths due to pneumonia and
influenza were not attributed to a specific or-
ganism. Pneumonia due to other and un-
specified organisms (1,958) accounted for 77.9
percent of all Michigan pneumonia and in-
fluenza deaths in 1986 (Table 2.35). Another
8.2 percent of the deaths were due to
bronchopneumonia, organism unspecified,
and 7.8 percent were due to pneumococcal
and other bacterial pneumonia. The three
most frequent categories of pneumonia and
influenza deaths together accounted for 93.9
percent of all such deaths. Influenza was the
direct cause of 4.9 percent of the pneumonia
and influenza deaths in 1986, compared to 1.6
percent in 1985.

Table 2.35
Deaths Due to Pneumonia and Influenza by Specified Cause,
Michigan Residents, 1986

282 NUMBER
LIST! CAUSE OF DEATH OF PERCENT
NUMBER DEATHS
167 Pneumonia due to Other and
Unspecified Organism 1,958 779
166 Bronchopneumonia, Organism
Unspecified 206 8.2
165 Pneumococcal and Other Bacterial
Pneumonia 195 7.8
168 Influenza 124 4.9
164 Viral Pneumonia 30 1.2
Total 2,513 100.0

1 st of 282 Selected Causes developed by the National Center for Health Statistics for tabulation of mortality data coded
I ional Classificati ¢ Di

by the 9th Revision of the

182

WHO.




The likelihood of eventual death being caused
by pneumonia and influenza is 0.035 for
females and between 0.031 and 0.033 for males
from birth to age 49. The calculated prob-
abilities for each sex increase after this age,
with probabilities for males increasing more
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rapidly than those for females. Based on the
Michigan mortality experience of 1984-1986 at
ages 85 and above, the chances of eventually
dying from pneumonia and influenza are
0.063 for males and 0.054 for females (Figure
2.32).




PROBABILITY

FIGURE 2.32
PROBABILITY OF EVENTUALLY DYING FROM PNEUMONIA AND
INFLUENZA BY AGE AND SEX, MICHIGAN RESIDENTS, 1984-1986"
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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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DIABETES MELLITUS

In 1986 1,494 Michigan resident deaths were
attributed to diabetes mellitus, the seventh
leading cause of death. This was 107 more
deaths than were caused by this disease in
1985. Deaths to females numbered 863 or 57.8
percent of all diabetes mellitus deaths.

The median age at death for persons dying
from diabetes mellitus was 73 years (Table
2.36). This is equal to the median age of all
deaths. Males dying from this disease had a
median age of 70 years, whereas the median
for females was 74 years. The median for
white males was 71 years compared to 76
years for white females. For black males and
females the medians were 66 and 67 years,
respectively.

Diabetes mellitus death rates by age, race, and
sex are presented in Table 2.37. The diabetes
mellitus crude death rate was 16.3 in 1986.
The crude rate for females was 18.4, 29.6 per-
cent higher than the rate of 14.2 for males.
When age-adjusted rates are examined,
however, the rate for males was 7.7 percent
higher than the rate for females.

Age-specific mortality rates for males and
females presented in Table 2.37 are graphical-
ly displayed in Figure 2.33. Rates for males
were similar to or greater than those for
females through age 74. Above age 74, male
rates were less than female rates. Rates for
both sexes increased steadily with advancing
age.

The crude diabetes mellitus death rate for
black persons was 17.4 percent above that of
white persons (18.9 compared to 16.1). The
age-adjusted rate for the black population was
79.0 percent higher than that for the white
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population. The age-adjusted rate for black
females exceeded that of their white counter-
parts by 90.5 percent, while the age-adjusted
rate for black males was 68.3 percent greater
than that of white males.

Age-specific rates for black persons were
higher than those for white persons for all age
groups with sufficient number of events to
calculate rates (Figure 2.34). The greatest rela-
tive differential occurred for ages 35 through
44, where the rate for black persons was more
than three 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 39.6 percent to 16.3 in 1986.

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 21.4 percent to a provisional rate
of 15.1 in 1986.

The diabetes mellitus death rate for the nation
was generally above Michigan’s rate for the
first 25 or so years in this century. For the 41
years from 1942 through 1982, Michigan’s rate
was above that of the nation. Through the
1960’s the differential between the rates for
Michigan and the United States was quite
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DEATHS PER 100,000 POPULATION

FIGURE 2.33
AGE-SPECIFIC DIABETES MELLITUS DEATH RATES'
BY SEX, MICHIGAN RESIDENTS, 1986
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lNote that death rates are shown on a logarithmic scale: vertigﬂ distances
represent relative differences in rate rather than absolute differences.

*Qate is considered statistically unreliable.
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DEATHS PER 100,000 POPULATION
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FIGURE 2.34
AGE-SPECIFIC DIABETES MELLITUS DEATH RATES*
BY RACE, MICHIGAN RESIDENTS, 1986
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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 2.35
DIABETES MELLITUS D?.ATH RATES, MICHIGAN AND
UNITED STATES RESIDENTS, 1900-1986°
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INational rates are from death registration states for 1900-1932 and the United States
for 1933-1986. United States rates for 1971-1979 have been revised using population
estimates based on the 1980 Census enumeration. ynited States rate for 1986 is provisional.

2The comparability of diabetes mellitus death rates from the Sth revision of the ICDA
coding procedures with those of the 6th revision is considered weak. The comparability
ratic 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 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.
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large. In 1982 and again in 1985 the Michigan
rates were below the United States rates. In
1986 Michigan’s rate (16.3) was 7.9 percent
above the provisional rate of 15.1 for the
United States.

Age-adjusted death rates for diabetes mellitus
for the years 1970-1986 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 46.5
percent since 1970. The rate for the United
States declined by 33.3 percent between 1970
and 1986.

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 higher than com-
parable rates for the nation in 1970, and were
lower than those for the nation between 1979
and 1983 and again in 1985. In 1984 the
Michigan rate for other than white persons ex-
ceeded the national rate. Age-adjusted rates
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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 1986 75.4 percent of all diabetes mellitus
deaths were without mention of complication
(Table 2.39). Diabetes with renal manifesta-
tions caused 115 deaths, while diabetes with
peripheral circulatory disorders resulted in an
additional 88 deaths. There were 114 deaths
in 1986 from diabetes with ketoacidosis or
coma, which were deaths where a diabetic
crisis was involved.

At birth, the probability of eventual death due
to diabetes mellitus is 0.015 for males and
0.022 for females (Figure 2.36). The prob-
ability of death from diabetes mellitus for
females is relatively stable from birth to age
69 and declines after that age. In fact, females
are less likely to eventually die from this cause
at ages 70 and over than when they were born.
Probabilities for males are consistently less
than those for females, but decline less, rela-
tively, in the older ages.




TABLE 2.39
DEATHS DUE TO DIABETES MELLITUS BY DETAILED CAUSE,
MICHIGAN RESIDENTS, 1986

ICD NUMBER
LIST! CAUSE OF DEATH OF | PERCENT
NUMBER DEATHS
250.0 Diabetes Mellitus without Mention of Complications 1,127 75.4
250.3 Diabetes with Renal Manifestations 115 7.7
250.6 Diabetes with Peripheral Circulatory Disorders 88 5.9
250.1 Diabetes with Ketoacidosis 67 4.5
250.2 Diabetes with Coma 47 3.1
250.7 Diabetes with Other Specified Manifestations 28 1.9
250.5 Diabetes with Neurological Manifestations 17 1.1
250.4 Diabetes with Ophthalmic Manifestations 3 0.2
250.9 Diabetes with Unspecified Complications 2 0.1
Total ' , 1,494 100.0

"Detailed List of the 9th Revision of the International Classification of Diseases WHO.

193




PROBABILITY

PROBABILITY OF EVENTUALLY DYING FROM DIABETES MELLITUS

FIGURE 2.36

BY AGE AND SEX, MICHIGAN RESIDENTS, 1984-1986"
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iNote: Should comparisons be desired between this grgph 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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ATHEROSCLEROSIS

There were a total of 1,214 Michigan resident
deaths attributed to atherosclerosis in 1986,
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 1986, 62.1 percent
were to females, whereas 47.5 percent of the
deaths due to all causes were to females.
Only 86 of the 1,214 deaths were to black per-
sons and persons of other races. This is 7.1
percent of all atherosclerosis deaths, while
144 percent of all deaths were to these

groups.

The majority of the atherosclerosis deaths
were to persons of advanced ages. The
median age of all deaths resulting from this
disease was 85 years. The median age at
death for males was 6 years lower than that
for females, and the median for black persons
was 3 years lower than that for white persons
(Table 2.40).

Atherosclerosis resulted in 13.3 deaths per
100,000 Michigan residents in 1986, 3.1 percent
higher than the 1985 rate of 12.9. Deaths to
females from this disease were relatively more
frequent than for males with crude mortality
rates of 16.1 and 10.3 respectively (Table 2.41).
The age-adjusted rate for males, however, was
24 percent greater than that for females. Age-
specific atherosclerosis death rates rose sharp-
ly beyond age 54 for persons of both sexes.
Rates for males were above those for females
for age groups below 85 where rates can be
calculated (Figure 2.37).

The crude rate for deaths due to
atherosclerosis for white persons was 2.1
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times that for black persons. However, when
the differing age distributions of the two
groups are considered, the differential is
greatly reduced (Figure 2.38). The age-ad-
justed rate for white persons was 17.0 percent
higher than the rate for black persons. Age
specific rates were higher for black persons
between ages 55 to 74 years and lower after
age 74 than rates for white persons.

Inspection of arteriosclerosis death rates since
1900 is far less informative than study of the
historical data for other causes of death. The
classification of this disease has been sig-
nificantly altered several times since the in-
ception 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 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 through 1979 the death rates due
to arteriosclerosis in Michigan were below na-
tional rates. Since 1980 the Michigan rate has
exceeded the national rate. In 1986 the
Michigan rate of 13.3 exceeded by 44.6 per-
cent the provisional rate of 9.2 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 from 1970 through 1974. After 1974
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DEATHS PER 100,000 POPULATION

FIGURE 2.37 .
AGE-SPECIFIC ATHEROSCLEROSIS DEATH RATES
BY SEX, MICHIGAN RESIDENTS, 1986
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lNote that death rates are shown on a logarithmic scale: vertigal distances
represent relative differences in rate rather than absolute differences.

*Rate is considered statistically unreliable.

198




DEATHS PER 100,000 POPULATION

FIGURE 2.38 ,
AGE-SPECIFIC ATHEROSCLEROSIS DEATH RATES
BY RACE, MICHIGAN RESIDENTS, 1986
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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 2.39
ATHEROSCLEROSIS DEATH RATES, MICHIGAN AND
UNITED STATESRESIDENTS, 1900-1986*
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1 prior to 1979 termed Arteriosclerosis.

2 national rates are from death registration states for 1900-1932 and the United States
for 1933-1986. United States rates for 1971-1979 have been revised using population
estimates based on the 1980 Census enumeration. ynited States rate for 1986 is provisional.

3 Although Michigan and United States atherosclerosis 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. Comparabi11tx breaks are
especially pronounced in the 1930, 1939, 1949, and 1968 revisions. Analysis of
atherosclerosis death rates over the time period 1900-1986 requires detailed study to
maintain comparability.
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the Michigan rates declined more slowly than
the national rates. Michigan’s rates for other
than white persons have been stable since
1971. The Michigan rates remained below the
comparable rates for the nation from 1970
through 1983 but were higher in 1984 and

1985 (see Technical Notes). Rates for other
than white persons were consistently lower
than those for white persons in Michigan
while these rates were roughly similar across
the nation.

Nearly all atherosclerosis deaths are reported
as generalized and/or unspecified as to type.
Only 45 of the 1,214 deaths were in other clas-

sifications. Of these, 42 were attributed to
atherosclerosis of arteries of the extremities
(Table 2.43).

The 1984 through 1986 mortality data for
Michigan indicate that females are more like-
ly to eventually die from atherosclerosis than
males. At birth, the likelihood for females is
0.024, while for males it is 0.013. These prob-
abilities rise slowly through age 59 and in-
crease rapidly beyond that age. By age 85, the
probability of eventually dying from
atherosclerosis is 0.043 for females and 0.034
for males (Figure 2.40).

TABLE 2.43
DEATHS DUE TO ATHEROSCLEROSIS BY DETAILED CAUSE,
MICHIGAN RESIDENTS, 1986

ICD NUMBER
LIST! CAUSE OF DEATH OF PERCENT
NUMBER DEATHS
440.9 Generalized and Unspecified Atherosclerosis 1,169 96.3
440.2 Atherosclerosis of Arteries of the Extremities 42 3.5
440.1 Atherosclerosis of Renal Artery - -
440.0 Atherosclerosis of Aorta 3 0.2
440.8 Atherosclerosis of Other Specified Arteries - -
Total 1,214 100.0

! Detailed List of the 9th Revision of the International Classification of Diseases, WHO.
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PROBABILITY

FIGURE 2.40
PROBABILITY OF EVENTUALLY DYING FROM ATHEROSCLEROSIS
BY AGE AND SEX, MICHIGAN RESIDENTS, 1984-1986 !
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'Note: Should comparisons be desired between this graph and a sim;'la;hgraph
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 1986 was chronic liver disease and
cirrhosis. This category was termed cirrhosis
of the liver prior to 1979. There were 1,120
deaths attributed to this category in 1986, of
which 68.0 percent were to males.

The median age for deaths due to chronic liver
disease and cirrhosis (59 years) was 14 years
below that for deaths from all causes (Table
2.44). For deaths from this cause in 1986, the
median age was 58 years for males and 62
years for females. The median ages at death
for white males and females were 61 and 63
years, respectively. The median ages at death
were 47 years for black males and 51 years for
black females.

Death rates for chronic liver disease and cir-
rhosis by age, race, and sex are presented in
Table 2.45. In 1986 the crude rate for males
was 2.3 times the rate for females while the
age-adjusted rate for males was 2.5 times that
for females. Age-specific rates for males
ranged from 1.9 to 3.6 times those for females
(Figure 2.41). The highest rate for both sexes
were for the age group 65-74 years.

The crude mortality rate for deaths due to
chronic liver disease and cirrhosis for black
persons was twice the rate for white persons.
The age-adjusted rate for black persons was
2.8 times the rate for white persons. The dif-
ferential can be traced mainly to the rates for
ages 25 through 64. The highest age-specific
rate for white persons was 42.5 deaths per
100,000 population in the age group 65-74
years. For black persons the peak rate (63.0)
was observed for the age group 55-64 years
(Figure 2.42).
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Cirrhosis of the liver was the cause of death
for 7.9 of every 100,000 Michigan resid