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Preface

Health, United States, 1988 is the
13th annual report on the health status
of the Nation submitted by the Secre-
tary of Health and Human Services to
the President and Congress of the
United States in compliance with Sec-
tion 308(a)(1) of the Public Health Ser-
vice Act, as amended by the Public
Health Service Amendments of 1987
(Pub. L. 100-177). It presents statistics
concerning recent trends in the health
care sector. This report was compiled
by the National Center for Health Sta-
tistics, Centers for Disease Control.
The National Committee on Vital and
Health Statistics served in a review
capacity.

This report is divided into two
parts. First, a chartbook on geographic
variation in mortality for selected
causes of death consists of 29 charts
and accompanying text. Second, 125
detailed statistical tables are organized
around four major subject areas—
health status and determinants, utiliza-
tion of health resources, health care
resources, and health care expendi-
tures. The detailed tables are designed
to show continuing trends in health
statistics. The major criterion used in
selecting the detailed tables is the
availability of comparable data over a
period of several years. Similar tables
appear in each volume of Health,
United States, to enhance the use of
this publication as a standard reference
source. Data are reported for selected
years in order to highlight major
trends.

To most effectively use Health,
United States, the reader should be-
come familiar with the guide to tables
and the two appendixes. The guide to
tables provides an index to the data
presented in the tables. The guide en-
ables the reader to identify tables that
crossclassify specific variables. Appen-
dix I describes each data source used in
this report and provides references for
further information about the sources.
Appendix II defines the terms used in
the report. It also contains the stan-
dard populations used for age adjust-
ment and International Classification of
Diseases codes for cause of death and
diagnostic and procedure categories.
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Guide to Detailed Tables

[Numbers refer to table numbers]

Geographic area
Location
Family of Division, Inter- Other
Health status and determinants Age Sex Race income residence Region State national variables
Population, resident. . . . .. ........... 1 1 1
Fertility and natality
Bithrates . ... .. ... ... .......... 2 2,3 3
Completed fertility rate., . . .. ... ... .... 4 4 4
Lifetime births expected . . . . .. ... ... .. 5 5
Livebirths . .. .............. ... ... 6, 7 2,6 7 6, 7
Low birth weight. . . . .. ............. 6-8 8
Prenatalcare. . . . .. ............... 6, 7
Abortion. . . . ... 9 9 9-11
Contraception . . . ... ........ . ..... 12 12
Mortality
Lifeexpectancy . . . . .. .. ........ ... 13 13, 20 13 20
Infant . . . .. ... 14 14, 15 15 19
Neonatal. . .. ... ... . ... ........ 14 14, 16 16
Postneonatal . . .. ................ 14, 17 17
Fetal. . .. ..... ... . . . ..o 14 14, 18 18
Perinatal . ...................... 14 19
Allcauses . ... ... ... 21, 34 21, 22, 34 21, 22, 34
Years of potential lifelost. . . .. ... ..... 23 23 23
Heartdisease . . ... ............... 24, 36 22, 24 22, 24 35
Cerebrovascular disease . . . .......... 25, 36 22, 25 22, 25 35
CanCer . . .. ... i 26, 36 22, 26 22, 26 35
Respiratory cancer . . . . .. ........... 27 22, 27 22, 27 35
Breastcancer . . ... ............... 28 22, 28 35
Complications of pregnancy . . .. ....... 29 29
Motor vehicle accident. . . . .. ... ... ... 30 22, 30 22, 30 35
Homicide . . . ... ................. 31 22, 31 22, 31 35
Suicide . . .... .. ... 32 22, 32 22, 32 35
Occupational disease . . ............. 33
Other causes of death. . . ... ... ...... 22 22 35
Determinants and measures of health
Health promotion goals . . . ... ........ 37
Childhood vaccination . . . . ........... 38 38
Diseases, notifiable. . . . .. ... ..... ... 39
Acquired immunodeficiency syndrome
(AIDS) . . . o e 40-43 40-43 40-43 44, 45 42, 43
Cancerincidence . . . . .............. 46 46 46
Cancersurvival . . . .. ... .......... 47 47 47
Limitation of activity. . . . . ... .. ....... 48 48 48 48 48 48
Disability days . . . .. .. ............. 49 49
Self-assessment of health. . . . ... .. .... 50 50 50 50 50 50
Cigarette smoking. . . . . ............. 51, 52 51, 52 51
Alcohol consumption. . ... ........... 52 52, 53
Marijuanause . ... ...... ... . ... 52 52
Cocaine. . .. ... 52 52
Elevated blood pressure. . . . .. ... ... .. 54, 55 54, 55 54, 55
Elevated serum cholesterol . . . . ... .. ... 56 56 56
Overweight. . .. .................. 57 57 57
Airpollutants. . . .. .. .............. 58
Occupational health and safety . . . ...... 59, 60
: Location Type of
Family of ownership/  Geographic Other
Utilization of health resources Age Sex Race income residence  organization region variables
Ambulatory care
All physician contacts:
Place . . . . . .. .. 61 61 61 61 61 61
Interval since last contact . . . ... ... .. 62 62 62 62 62 62
Physician's office visits:
Physician's specialty. . . .. ... ....... 63 63 63
Visit characteristics . . . ... ......... 64 64 64 64
Dentist visits, interval since last visit . . . . . . 65 65 65 65 65 65
Outpatient visits in short-stay hospitals. . . . . 73

i



Location Type of
Family of ownership/  Geographic Other
Utilization of health resources Age Sex Race income residence  organization region variables
Inpatient care
Short-stay hospitals:
Average lengthof stay . . .. ... ... ... 66, 67 66, 67 66 66 66 66, 67
Diagnosis. . . .. ................ 68, 70 68, 70
Discharges. . .. ................. 66, 67 66, 67 66 66 66 66, 67
Diagnosis. . . .. ................ 68-70 68-70
Surgery . . ... ... L 71 71
Diagnostic and other nonsurgical
procedures . . .. ............... 72 72
Daysofcare. . .. ................ 66, 67 66, 67 66 66 66 66, 67
Diagnosis. . ... ................ 68, 69 68, 69
Nursing home residents . . . .. ... ... ... 74, 75 74 74 75
Mental health facilities:
Admissions . ... ... ... ... 78, 79 78 78 76, 78, 79 76, 79
Patient care episodes . . . . ... ... ... 77
Geographic area
Place of Activity/ Minorities/ Division,
Health care resources employment Occupation specialty women Region State
Personnel
Active health personnel . . ... ... .. .. .. 80 84 84
Physicians . . . ....... ... ... ...... 81-83 84 81
Hospital employees. . . . . ... ......... 85
Health professions education:
Graduates . . . .................. 86
Schools . ..................... 86
Student enrollment. . . . ... ... ... ... 86, 87 87, 88
Type of Geographic
ownership/ i division,
Health care resources—Continued Specialty organization Beds Employees Occupancy State
Facilities
Short-stay hospitals. . . . ...... ....... 89 89 89
Long-stay hospitals. . . ... ... . ....... 90 90 90 90
Mental health facilities . . . . ... ........ 91 91
Community hospitals . . . .. ........... 92 94 93 92-94
Nursinghomes .. ... ... . .......... 95 95
Geographic area
Source of -
Type of funds Division, Other
Health care expenditures Age Race Sex expendifure  or payment Region State variables
National health expenditures . . . . .. ... .. 98, 99 105 96, 97
Gross national product. . . .. ... ... . .. 96, 97
Personal healthcare . . .. ... ....... .. 98, 99, 107 106, 107 114-116 100
Consumer Price Index . . . . ... ........ 101-103
Hospital costs and expenses. . . .. ... ... 115 104
Nursing home charges. . . . ... .... ..., 109 109 108 109 116 108, 109
Health research and development. . . . . . . . 111
Human immunodeficiency virus (HIV) . . . . . . 112
Publichealth. . .. ... ... .. ... . ... .. 113 113
Health care coverage . ... ... .. .. ... . 117, 118 117, 118 117, 118 117, 118 117, 118
Health maintenance organizations. . . . . . . . 119 119
Medicare . . .. .. ... .. ... ... .. 121 121 121 120, 122 122 121 122 121, 122
Medicaid . .. ... ... ... ... ... ... 120 123
Veterans medicalcare. . . . ... .. ... ... 124
State mental health agencies. . . . . ... ... 125
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Highlights

Chartboo}{

m In 1985, the age-adjusted percent
of current cigarette smokers among
men 20 years of age and over ranged
from 18 percent in Utah to 41 percent
in Alaska. The percent of women who
were current smokers ranged from 10
percent in Utah to 34 percent in Ne-
vada. Of the 10 States with the highest
percentages of male smokers, 8 are in
the South, whereas the States with the
highest percentages of female smokers
are found in all four regions of the
United States (figures 1 and 2).

B Between 1970 and 1985, heart dis-
ease mortality among persons 45-64
years of age declined substantially in
all States. In 1983-85, the highest heart
disease death rates among middle-aged
white men, minority men, and minor-
ity women were in southern States.
The highest heart disease death rates
among white women were found in
four States bordering the Great Lakes
and five southern States (figures 3-10).
B  Between 1970 and 1985, rapid de-
clines in stroke mortality among per-
sons 55-74 years of age occurred in all
States. Average annual declines in
stroke mortality varied among the
States from 4 to 8§ percent. In 1983-85,
southern States had the highest stroke
death rates for persons 55-74 years of
age in all four race-sex groups (figures
11-18).

® Between 1970 and 1985, all States
experienced increases in lung cancer
death rates for women 55-74 years of
age. Lung cancer was the leading
cause of cancer deaths for women
55-74 years of age in only one State in
1970-72. In contrast, by 1983—85ﬁlung
cancer was the leading cause of cancer
deaths for women in this age group in
41 States. There was a strong positive
correlation between State rankings on
lung cancer death rates for women in
1983-85 and the 1985 percent of
women 55-74 years old who ever
smoked (figures 19 and 20).

®m In 1979-85, breast cancer death
rates for premenopausal women
(25-44 years of age) were highest in
States on the east coast, and lowest in
western States. Among postmeno-

pausal women (55-74 years of age)
breast cancer death rates were highest
in northeastern States and lowest in
southern States (figures 21 and 22).

B Suicide death rates for males 15-24
years of age vary substantially among
the States. In 1979-85, the highest sui-
cide death rates for young males oc-
curred primarily in western States
whereas the lowest suicide death rates
occurred primarily in the South and
Northeast (figure 23).

® Four diseases that may result from
occupational exposures to toxic sub-
stances are mesothelioma, coal work-
ers’ pneumoconiosis, acute leukemia,
and bladder cancer. Virtually all cases
of mesothelioma and coal workers’
pneumoconiosis are associated with
occupational exposures, and a substan-
tial proportion of acute leukemia and
bladder cancer cases are associated
with occupational exposures. (figures
24, 25, 27, and 28).

m In 1979-85, age-adjusted death
rates for mesothelioma among men 25
years of age and over were highest in
Washington and New Jersey. The ele-
vated rate in New Jersey may be due
to the large number of manufacturing
sites that use asbestiform fibers and the
shipbuilding and repair industry in that
State. Washington had a number of
shipbuilding companies during World
War II that may account for the ele-
vated rate many years later (figure 24).
m Nearly 67 percent of men who
died from coal workers’ pneumoconi-
osis during 1979-85 resided in Pennsyl-
vania where the age-adjusted death
rate for this disease (16.7 per 100,000
men) was 11 times the national aver-
age. States with elevated death rates
for coal workers’ pneumoconiosis
closely correspond to those with a rel-
atively high percentage of the male
labor force in mining and are concen-
trated in the Appalachian and Rocky
Mountain areas (figures 25 and 26).

m In 1979-85, age-adjusted death
rates for acute leukemia among men
were elevated in a group of 10 States
in the central United States. The ele-
vated death rates for acute leukemia
may be due to occupational exposures
of farmers or others employed in agri-
cultural industries in many of these
States (figure 27).

B Age-adjusted death rates for blad-
der cancer among men are elevated in
the heavily industrialized parts of the
United States. Seven of the 10 States
with the highest age-adjusted bladder

cancer death rates for men during
1979-85 are located in the Northeast.
Six of the 10 States with the highest
percentages of men employed in the
printing, rubber, or leather industries
also rank highest for bladder cancer
mortality (figures 28 and 29).

Detailed Tables

Health Status and Determinants

m In 1986, the fertility rate was 65.4
live births per 1,000 women 15-44
years of age. After a decline of 44
percent between 1955 and 1975, the
fertility rate has remained stable. How-
ever, the birth rate among women
30-39 years of age has been increasing
steadily since the late 1970’s (tables 2
and 3).

®m The proportion of live births to
unmarried mothers more than doubled
between 1970 and 1986, from 11 to 23
percent. Increases have occurred
among all race/ethnicity groups, but
the proportion of births to unmarried
mothers varies substantially by race
and ethnicity. In 1986, the proportion
ranged from 11 percent for births
among Asians and Pacific Islanders to
61 percent for births of black infants.
Among Hispanic mothers, the propor-
tion unmarried varied from 16 percent
for Cuban births to 53 percent for
Puerto Rican births (tables 6 and 7).

m Between 1980 and 1986, the per-
cent of mothers who received prenatal
care during the first trimester of preg-
nancy was essentially unchanged. In
1986, the use of early prenatal care
remained substantially greater for
white (79 percent) and Asian and Pa-
cific Islander births (76 percent) than
for black (62 percent) or American
Indian births (61 percent) (table 7).
Among Hispanic mothers, use of pre-
natal care during the first trimester
was highest for Cuban mothers (82
percent) and about the same for Puerto
Rican and Mexican mothers (57-59
percent) (table 6).

m In 1986, the percentage of live-
born infants weighing less than 2,500
grams was more than twice as high for
black infants (12.5) as for white infants
(5.6). These percentages are essentially
unchanged since 1980. However, the
percentage of live-born infants weigh-
ing less than 1,500 grams (those at
greatest risk of death and disability)
has increased over this period, by 9
percent for black infants and 3 percent
for white infants (table 7).



®m Between 1985 and 1986, overall
life expectancy at birth increased from
74.7 to 74.8 years; more than a full
year’s increase in life expectancy has
occurred since 1980. Provisional data
show no change in overall life expect-
ancy between 1986 and 1987. White
females continue to have the longest
life expectancy (78.8 years) followed
by black females (73.8 years), white
males (72.1 years), and black males
(65.4 years) (table 13).

B The infant mortality rate declined
by 2 percent between 1985 and 1986,
reaching 10.4 deaths per 1,000 live
births. Although the mortality rates
for both black and white infants have
improved each year, the 1985 and 1986
declines were the smallest since 1965.
Furthermore, the black infant mortal-
ity rate (18.0) remains twice as high as
the rate for white infants (8.9)
(table 14).

B Years of potential life lost before
age 65 1s a measure of premature mor-
tality. In 1986, 12.1 million years of
potential life were lost before age 65 in
the United States. The leading causes
of premature mortality were accidents
among males and cancer among fe-
males. Among black males the years of
potential life lost from homicides was
almost as large as from accidents (table
23).

B Between 1970 and 1986, the age-
adjusted death rate for heart disease,
the leading cause of death, declined by
31 percent. Declines were greater
among white males (32 percent), white
females (29 percent), and black females
(26 percent) than among black males
(22 percent) (table 24).

B The age-adjusted death rate for
stroke, the third leading cause of death
in the United States, declined by 53
percent between 1970 and 1986. Sharp
declines have occurred for both sexes
and both major race groups, ranging
from 52 percent for white females to
56 percent for black females. How-
ever, in 1986 the age-adjusted death
rate for stroke was 89 percent higher
for black males than white males and
76 percent higher for black females
than white females (table 25).

B In contrast to the declines in heart
disease and stroke mortality, the age-
adjusted death rate for lung cancer in-
creased between 1970 and 1986.
Among males, the rate rose slowly
between 1970 and 1980 but has been
fairly stable since 1980. Among fe-
males, however, the lung cancer death

2 Highlights

rate almost doubled between 1970 and
1980 and continued to increase
through 1986 (table 27).

B Between 1986 and 1987, cases of
early infectious syphilis (primary and
secondary stages) reported by State
health departments increased 26 per-
cent to 35 thousand. During the same
period gonorrhea cases declined by 13
percent to 781 thousand (table 39).

B Of the 77,883 AIDS cases reported
in the United States as of
November 30, 1988, 90 percent oc-
curred among adult or adolescent men,
8 percent among adult or adolescent
women, and 2 percent among children
under 13 years of age. Among men,
the largest proportion of cases involve
non-Hispanic white men (62 percent).
In contrast, AIDS cases among
women and children are predomi-
nately among black persons (54 per-
cent and 55 percent, respectively)
(table 40).

B Among adult and adolescent men,
homosexual and bisexual men com-
prise the largest human immunodefi-
ciency virus (HIV) transmission
category, accounting for 69 percent of
cases reported as of June 30, 1988.
Intravenous drug users account for 16
percent of cases among men, and men
who are both homosexual and intrave-
nous drug users account for an addi-
tional 8 percent of cases. Among
women, the largest HIV transmission
categories involve intravenous drug
use (52 percent) and heterosexual con-
tact (25 percent) (table 42).

B Almost half of the AIDS cases re-
ported in the United States as of No-
vember 30, 1988, occurred among
residents of New York (25 percent) or
California (21 percent). Other States
with large numbers of AIDS cases are
Florida (7 percent), Texas (7 percent),
New Jersey (7 percent), Illinois (3 per-
cent), and Pennsylvania (3 percent)
(table 44).

B Between 1983 and 1987, cigarette
smoking continued to decline steadily.
The age-adjusted percent of men 20
years of age and over who smoke cig-
arettes declined from 35 percent in
1983 to 32 percent in 1987; smoking
among women decreased from 30 per-
cent in 1983 to 27 percent in 1987
(table 51).

B In 1985, cocaine use during the
previous month was reported by 7.6
percent of young adults 18-25 years
and 1.7 percent of youths 12-17 years.
Young male adults were more likely

than their female counterparts to re-
port cocaine use (9 percent versus 6
percent). Between 1982 and 1985, the
percentage of youths and young adults
who reported using cocaine remained
about the same (table 52).

® Between 1985 and 1986, lead emis-
sions declined by almost 60 percent
from 21 thousand to 9 thousand metric
tons per year in large part because of
Environmental Protection Agency
rules requiring petroleum refineries to
lower the lead content of gasoline
(table 58).

Utilization of Health Resources

B Between 1983 and 1987, the aver-
age number of ambulatory physician
contacts for persons 65 years of age
and over increased by 17 percent from
7.6 to 8.9 contacts per person per year.
During this period the average number
of wvisits increased 10 percent among
persons 45-64 years of age while re-
maining fairly stable for younger per-
sons (table 61).

B Non-Federal short-stay hospital
use as measured by days of care per
1,000 population declined by 8 percent
between 1985 and 1987. In contrast,
days of care per 1,000 population de-
clined by 18 percent between 1983 and
1985, the time period immediately
after implementation of the diagnostic-
related groups (DRG) prospective
payment system. The decline in short-
stay hospital use between 1983 and
1985 was due to both shorter hospital
stays as well as a decline in the hospital
discharge rate, whereas the decline in
hospital use between 1985 and 1987
primarily reflected a decline in the
hospital discharge rate (table 67).

B Average length of stay in
non-Federal short-stay hospitals has
been declining since 1980, with a pe-
riod of more rapid decline associated
with DRG implementation. Between
1983 and 1985, age-adjusted average
length of stay declined by 6 percent
from 6.8 to 6.4 days compared with a
2-percent decline between 1985 and
1987. Average length of stay among
persons 65 years of age and over de-
clined by a full day between 1983 and
1985. Since 1985, the declines in aver-
age length of stay have been minimal
for all persons including those 65 years
and over (table 67).

m Between 1984 and 1987, the total
number of persons discharged from
non-Federal short-stay hospitals with



the diagnosis of AIDS increased five-
fold from 10 thousand to 50 thousand.
During the same time period, the num-
ber of days of care for AIDS patients
increased more than sixfold from 123
thousand to 782 thousand. In 1987, the
average length of stay for persons with
a diagnosis of AIDS was almost 16
days compared to about 6 days for all
discharges (table 68).

® Between 1980 and 1987, inpatient
cardiac catheterization more than dou-
bled among men and women 45-64
years of age, tripled among men 65
years and over, and increased almost
fourfold among women 65 years and
over. In 1987, cardiac catheterization
and coronary bypass surgery were the
two most frequently performed opera-
tions among men 45-64 years of age
(table 71).

® The proportion of births delivered
by Cesarean section has been increas-
ing since 1980. However, the rate of
increase is beginning to slow. In 1987,
24.4 percent of all deliveries wereCe-
sarean compared to 24.1 percent in
1986, 22.7 percent in 1985, and 16.5
percent in 1980 (table 71).

B Between 1985 and 1986, the total
number of outpatient visits in short-
stay hospitals increased by 5 percent
from 273 million to 285 million. The
number of outpatient visits in propri-
etary hospitals increased 20 percent
from 12 million to almost 15 million
while visits in non-Federal nonprofit
hospitals increased 5 percent from 160
million to 168 million (table 73).

Health Care Resources

m In 1987, 8.5 million persons were
employed in the health service indus-
try. Throughout the period 1980-87
the health service industry accounted
for about 7 percent of total employ-
ment with about half of all health ser-
vice industry workers employed in
hospitals, 16 percent employed in nurs-
ing homes, and 11 percent employed in
physicians offices (table 80).

B Physician supply continues to vary
among geographic divisions of the
United States. In 1986, the number of
active non-Federal physicians per
10,000 population was highest in the
New England and Middle Atlantic di-
visions (27 per 10,000), and lowest in
the East and West South Central divi-
sions (15 and 17 per 10,000) (table 81).
m In 1986, 21 percent of profession-
ally active doctors of medicine were

educated in schools outside the United
States or Canada. The proportion of
professionally active doctors with for-
eign medical educations has remained
constant since 1980 (table 83).

B In 1986, 3.1 million full-time
equivalent hospital personnel were em-
ployed in community hospitals. Be-
tween 1984 and 1986, total full-time
equivalent employment remained con-
stant; however, the number of regis-
tered nurses employed increased 6
percent to 736 thousand, licensed prac-
tical nurses fell 15 percent to 174 thou-
sand, and ancillary nursing personnel
declined 12 percent to 227 thousand
(table 85).

B During the 1980’s, first-year en-
rollments in nursing and dental schools
have declined substantially. The num-
ber of first-year registered nurse en-
rollees increased gradually in the early
1980’s and then fell 26 percent be-
tween 1984 and 1987. The number of
first-year dental students declined 26
percent between 1980 and 1987
(table 86).

B During the past decade, the pro-
portion of women enrolled in schools
for the health professions traditionally
dominated by men increased substan-
tially. In 1986-87, women constituted
35 percent of first-year students in
medical schools, 30 percent in dental
schools, and more than half of first-
year students in pharmacy and veteri-
nary schools (table 87).

B During academic year 1986-87,
minority enrollment accounted for 19
percent of total enrollment in medical
schools compared with 11 percent dur-
ing academic year 1977-78. The pro-
portion of black students remained
constant at 6 percent of total enroll-
ment in both years, and the proportion
of Asian students increased from 2 per-
cent to 7 percent over this period
(table 88).

B The total number of short-stay
hospital beds remained stable at 1.1
million between 1980 and 1986. How-
ever, during this period State and local
government beds declined 13 percent
from 212 thousand to 185 thousand
while proprietary hospital beds in-
creased 23 percent from 87 thousand
to 107 thousand (table 89).

®m There were 157 thousand long-
term psychiatric hospital beds in 1986,
down 71 percent from 1970. In 1986,
the occupancy rate for psychiatric
beds was 87 percent (table 90).

® Between 1980 and 1986, the num-
ber of full-time equivalent employees
(FTE’s) per 100 average daily patients
in community hospitals increased 3.8
percent per year. In 1986, 492 FTE'’s
care for 100 average daily patients in
community hospitals, with the highest
number of FTE’s in the Pacific and
New England divisions (564 and 563,
respectively) and the fewest in the
East South Central division (420)
(table 94).

Health Care Expenditures

®m In 1986, national health care ex-
penditures in the United States totaled
$458 billion, an average of $1,837 per
person. Hospital care continues to
claim the largest share of health care
dollars, accounting for 39 percent of
health care expenditures in 1986. Phy-
sician services have accounted for
about one-fifth of expenditures since
1950. Nursing home care has increased
its share of the total from 1.5 percent
in 1950 to just over 8 percent in 1986
(tables 96 and 98).

B In 1986, the United States spent 11
percent of its gross domestic product
(GDP) on health, compared with 9
percent in Sweden, 8.5 percent in Can-
ada and France, 8 percent in Germany,
7 percent in Japan, and 6 percent in the
United Kingdom. From 1980 to 1986,
the health share of GDP remained
fairly stable in most industrialized
countries, while increasing by about
one-fifth in the United States, thereby
widening the gap between the health
expenditures of the United States and
those of other countries (table 97).

®m In 1987, the rate of increase in the
medical care component of the Con-
sumer Price Index (CPI) was 6.6 per-
cent, slightly lower than that of the
previous year (7.5 percent) but higher
than the 1987 overall inflation rate of
3.7 percent. The lowest rates of in-
crease among medical care items were
for nonprescription drugs (5 percent)
and medical supplies (4 percent),
whereas the highest rate of increase
was for prescription drugs (8 percent)
(tables 101 and 103).

®m Between 1985 and 1986, hospital
expenses per inpatient day rose 8.5 per-
cent to $499, and hospital expenses per
inpatient stay increased 9.0 percent to
$3,530. Hospital expenses per inpatient
day had increased at double-digit rates
every year from 1974 to 1985, and
expenses per stay had double-digit in-
creases through 1983 (table 104).
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B Since the advent of the Medicare
and Medicaid programs in the mid-
1960’s, the Federal Government’s share
of personal health care expenditures
has increased from 10 percent in 1965
to 27 percent in 1975. Its share has
increased more slowly since 1975 to 30
percent in 1986 (table 106).

®m Expenditures for HIV-related ac-
tivities by the Public Health Service
(PHS) rose from $5.6 million in 1982 to
$502.4 million in 1987. The National
Institutes of Health (NIH) accounted
for 52 percent of the expenditures in
1987. The National Institutes of Al-
lergy and Infectious Disease ac-
counted for 56 percent of NIH
expenditures and the National Cancer
Institute for 24 percent. Other PHS
agencies with major HIV-related ex-
penditures in 1987 included the Cen-
ters for Disease Control with 27
percent of the total and the Alcohol,
Drug Abuse and Mental Health Ad-
ministration with 9 percent (table 112).
m Between 1976 and 1984, public
health expenditures by State and terri-
torial health agencies for the Supple-
mental Food Program for Women,
Infants, and Children (WIC) increased
an average of 32 percent per year,
whereas expenditures for other public
health programs increased an average
of 10 percent per year. Between 1984
and 1986, average annual increases in
WIC expenditures have been about the
same as for other public health expen-
ditures (9-10 percent) (table 113).

®m Between 1976 and 1987, the num-
ber of health maintenance organizations
(HMOQ) increased from 174 to 647, and
enrollment rose from 6 million to 29
million. HMO enrollment grew at an
average annual rate of 10 percent from
1976 to 1982 compared with 25 per-
cent from 1982 to 1985. Average an-
nual enrollment growth slowed in the
last 2 years to 18 percent. In 1987,
enrollment per 1,000 population con-
tinued to be highest in the West (206
per 1,000 population) and lowest in the
South (64 per 1,000 population). Indi-
vidual practice associations account
for an increasingly large proportion of
HMO enrollees, 41 percent in 1987
compared with 7 percent in 1976
(table 119).

m In 1986, 28.2 million people 65
years of age and over were enrolled in
Medicare. Persons served per 1,000 en-
rollees nearly doubled between 1967
and 1986 to 732 per 1,000 enrollees. In
1986, the number of persons served per
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1,000 enrollees was higher for white
persons than other races (738 versus
683) and higher for women than men
(759 versus 691) (table 121).

m In 1986, Medicare funds reim-
bursed an average of $2,870 per person
served. Reimbursements per person
served were lower for white persons
than for persons of other races and
were lower for females than for males
(table 121).

® During the period 1980-86, Medi-
care enrollees in Pacific division States
had the highest supplementary medical
insurance benefit payment per en-
rollee, $1,144 in 1986 compared with
the United States average of $863.
Medicare enrollees in New England,
Middle Atlantic, East North Central
and Pacific divisions had the highest
hospital insurance benefit payments
over the period 1980-86 compared to
the other five geographic divisions.
The high hospital insurance benefit
payments in the Pacific division can be
attributed to high hospital charges per
day, whereas those in other divisions
are related primarily to long hospital
stays (table 122).

B Veterans’ medical care expendi-
tures increased by 4 percent from 1986
to 1987. Inpatient hospital care contin-
ued to account for a smaller percent of
expenditures, falling from 82 percent
in 1965 to 56 percent in 1987. Outpa-
tient care, nursing home care, and
other types of care continued to show
small increases in the numbers of pa-
tients treated and the proportions of
expenditures for which they accounted
(table 124).

m In 1985, per capita expenditures by
State mental health agencies for mental
health services ranged from $10.51 in
Iowa to $90.12 in New York, with
about 70 percent of States having ex-
penditures between $20 and $40.
Higher per capita expenditures were
concentrated among States in the
Northeast. The relative rank of the
States varied only slightly from 1981
to 1985 (table 125).
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Introduction

Which areas of the United States
have the highest death rates and which
have the lowest? Are recent trends in
mortality the same for all areas of the
country? This chartbook addresses
these questions through 29 maps of the
United States illustrating State rank-
ings on mortality for several leading
causes of death and selected
occupation-related causes of death and
for selected risk factors. Text accom-
panying the maps provides back-
ground information on each topic and
highlights States and clusters of States
that rank at the top or bottom on each
statistic. At the end of the chartbook
technical notes describe data sources
and statistical methods, and the data
used to generate each map are pre-
sented in a table. Only estimates that
meet reliability criteria described in
the technical notes are presented in the
chartbook. Thus, the number of States
for which data are shown in the maps
varies with the topic and population
subgroup being considered, ranging
from 26 to 51 (including the District of
Columbia). Four categories of States
are shown in each map. States ranking
in the lowest and highest quintiles of
States form the first and fourth catego-
ries, respectively; the remaining States
are split into two middle categories.
Further details are given in the techni-
cal notes.

The first two maps present the
proportions of adult men and women
who smoked cigarettes in 1985. Ciga-
rette smokers are at elevated risk of
death from several of the diseases pre-
sented in subsequent maps, heart dis-
ease, stroke, lung cancer, and bladder
cancer.

Figures 3-10 present data on heart
disease mortality among persons 45-64
years of age. Separate maps are shown
for white men and women and men
and women of other races (subse-
quently referred to as minority races).
Four race-sex specific maps (figures 3,
4, 7, 8) identify those States with the
most rapid and least rapid declines in
heart disease mortality over the period
1970-85. The other four maps in this
section (figures 5, 6, 9, 10) identify
States and areas of the country with
the highest and lowest heart disease

death rates during 1983-85 for each of
the four race-sex groups. Because of
the relatively small minority popula-
tion in many States, fewer States meet
the reliability criteria for the minority
than the white population. In most
States for which heart disease data for
the minority population are presented,
the minority population was more than
80-percent black in 1980. However, in
1980, Asian and Pacific Islanders con-
stituted about 95 percent of the minor-
ity population in Hawaii, almost 40
percent in California and Washington,
and 20 percent in Colorado. American
Indians comprised about 60 percent of
the 1980 minority population in Ari-
zona, almost 40 percent in Oklahoma,
and about 20 percent in Washington.
Figures 11-18 present comparable
race-sex specific data for stroke mor-
tality among persons 55-74 years of
age.
Figures 19 and 20 illustrate State
variation in lung cancer mortality
among women 55-74 years of age.
Lung cancer has been increasing rap-
idly among women and has recently
overtaken breast cancer as the leading
cause of cancer deaths among women
in this age group. Figure 19 ranks
States according to how rapidly lung
cancer death rates have increased over
the 16-year period 1970-85, and
figure 20 ranks States according to
their lung cancer death rates during
1983-85.

Figures 21 and 22 present State
rankings on death rates during 1979-85
for breast cancer, a leading cause of
cancer deaths among women. Separate
maps are shown for women who are
premenopausal (25-44 years of age)
and postmenopausal (55-74 years of
age).

Figure 23 presents State rankings
on death rates during 1979-85 for sui-
cide among males 15-24 years of age.
Suicide is the second leading cause of
death in this age group and is much
more common among young males
than females.

Figures 24-29 present data con-
cerning four diseases that may result
from occupational exposures to toxic
substances. The four diseases were se-
lected from a list of conditions known
as ‘“‘sentinel health events (occupa-
tional)” (Rutstein et al., 1983). They
are defined as unnecessary diseases,
disabilities, and deaths that are occupa-
tion related. Some of these diseases
occur only among persons with occu-
pational exposures, whereas others

may also occur among persons
without occupational exposures. Fig-
ures 24 and 25 present male death rates
during 1979-85 for mesothelioma and
coal workers’ pneumoconiosis, dis-
eases that are inherently occupational.
Figures 27 and 28 present male death
rates during 1979-85 for acute lym-
phoid and myeloid leukemias and blad-
der cancer, diseases for which
substantial proportions of cases may
result from occupational exposures.
This section also includes two maps
that illustrate State wvariation in the
percent of men employed in selected
occupations where toxic exposures are
likely to occur. Figure 26 displays the
percent of men employed in mining,
and figure 29 displays the percent em-
ployed in the printing, rubber, and
leather industries.
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Smoking Among
Adults

Background

Cigarette smoking is the single fac-
tor responsible for the most prevent-
able deaths in our society. The largest
numbers of excess deaths among ciga-
rette smokers are due to coronary
heart disease, lung cancer, and chronic
obstructive lung disease. Cigarette
smoking also increases the risk of
death from other cardiovascular dis-
eases and cancers of the larynx, the
upper digestive system, bladder, pan-
creas, and kidney (U.S. DHEW, 1979).

The risk of death among smokers
increases with the amount smoked, the
duration of cigarette smoking, and the
tar and nicotine content of the ciga-
rette. The risk of death is also greater
among smokers who began smoking at
younger ages compared with those
who began later and among smokers
who inhale compared to those who do
not. Cessation of cigarette smoking re-
duces the risk of mortality associated
with smoking (U.S. DHEW, 1979).

Since the release in 1964 of the
first Surgeon General’s Report on the
Health Consequences of Smoking, the
smoking behavior of the U.S. popula-
tion has changed dramatically. Be-
tween 1965 and 1985 the age-adjusted
percent of men who were current
smokers dropped from 52 to 33 per-
cent. During the same period, the per-
cent of women who were current
smokers dropped from 34 to 28 per-
cent (NCHS, 1988). In 1985, black men
were more likely to be current smok-
ers than white men (41 versus 32 per-
cent), and black women were slightly
more likely than white women to
smoke (32 versus 28 percent) (NCHS,
1988). -

1. Current smokers among males 20 years of age and over: 1985

Percent

18.2-29.9 M 33.0-36.6
30.0-32.6 M 37.4-413

NOTE: Percents are age adjusted.
SOURCE: U.S. Bureau of the Census: 1985 Current Population Survey.



2. Current smokers among females 20 years of age and over: 1985

NOTE: Percents are age adjusted.
SOURCE: U.S. Bureau of the Census:

Percent

24.6-26.5

1985 Current Population Survey.

10.2-24.6 N 26.6-29.2

B 29.7-33.9

Geographic Variation

® The percent of adults who smoke
varies substantially among the States.
In 1985, the age-adjusted percent of
men 20 years of age and over who
were current smokers ranged from 18
percent in Utah to 41 percent in
Alaska (figure 1). The percent of
women who were current smokers
ranged from 10 percent in Utah to 34
percent in Nevada (figure 2). The per-
cent of adults who smoke in Utah was
substantially lower than in any other
State. The next lowest percent for men
was in Montana where 26 percent of
men smoke cigarettes; and the next
lowest percent for women was in
South Carolina where 22 percent of
women smoke cigarettes.

m Of the 10 States with the highest
percentages of men who smoke, 8 are
in the South; 6 of the 10 States with
the lowest percentages of male smok-
ers are in the West (Utah, Montana,
Idaho, Oregon, California, Washing-
ton) and 3 are in the Midwest (Ne-
braska, Wisconsin, North Dakota).

B There was little correlation be-
tween State rankings on smoking for
men and women (r = .32). The States
with the highest percentages of
women who smoke are found in all
four regions of the United States, and
the States with the lowest percentages
of female smokers are split among
three regions of the country (West,
Midwest, South). Nevertheless, three
States with among the highest propor-
tions of male smokers also had high
proportions of female smokers (Ne-
vada, Kentucky, West Virginia); and
four States with among the lowest pro-
portions of male smokers (Utah, Idaho,
California, Nebraska) were also among
the States with the lowest percentages
of female smokers.
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Heart Disease
Mortality

Among Persons
45-64 Years of Age

Background

Heart disease is the second leading
cause of death among middle-aged
persons (45-64 years of age) in the
United States with a death rate of 269
per 100,000 in 1985, just below that for
all cancers (283 per 100,000). Heart
disease accounted for one-third of all
deaths in this age group in 1985. Be-
tween 1970 and 1985, heart disease
death rates among middle-aged per-
sons have declined by about 3 percent
per year for white men and minority
women. The decline has been less
rapid for white women and minority
men (2 percent per year). Possible rea-
sons for the decline in heart disease
mortality include increased control of
elevated blood pressure, smoking ces-
sation, dietary changes, reduced serum
cholesterol levels, and improvements
in medical care (Stamler, 1985). Sub-
stantial geographic wvariation in the
trends for heart disease mortality has
been noted by several researchers
(Davis et al.,, 1985; Wing et al., 1986;
Ragland et al., 1988).

Throughout the period 1970-85
heart disease death rates have been
lower for women than men and lower
for white than minority persons. In
1983-85, among middle-aged persons
the heart disease death rate was 29
percent higher for minority men than
white men (523 versus 404 deaths per
100,000) and was twice as high for
minority women as for white women
(268 versus 132 deaths per 100,000).
Among the white population, the heart
disease death rate for men was three
times as large as for women, and
among persons of minority races, the
rate for men was twice as large as for
women.

10

3. Change in heart disease death rates among white males
45-64 years of age: 1970-85

Percent decrease

3.38-4.04 N 2.11-2.64
3.08-3.38 Unreliable
B 2.69-3.08 estimate

NOTE: Rates are age adjusted.
SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

4. Change in heart disease death rates among white females
45-64 years of age: 1970-85

Percent decrease

’ 2.85-3.51 N 0.27-1.73
2.11-2.85 Unreliable
B 1.75-2.04 estimate

NOTE: Rates are age adjusted.
SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.



5. Heart disease death rates among white males 45-64 years
of age: 1983-85

Deaths per 100,000 population

0 301.4-344.0 WEE 439.6-528.5
W 347.1-401.4  Unreliable
BN 409.9-438.4 estimate

NOTE: Rates are age adjusted.
SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

6. Heart disease death rates among white females 45-64 years
of age: 1983-85

Deaths per 100,000 population

00 91.8-104.7 N 145.6-192.8
EEE 110.9-129.2 Unl:e]iab]e
N 130.8-142.3 estimate

NOTE: Rates are age adjusted.
SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

Geographic Variation

B Between 1970 and 1985, average
annual percent declines in heart dis-
case death rates varied among the
States from 2.1 to 4.0 percent for white
men (figure 3) and from 0.3 to 3.5
percent for white women (figure 4).
South Dakota and Nevada experi-
enced the least rapid annual declines
for white men; Mississippi and Arkan-
sas had the slowest annual declines for
white women. Five of the 10 States
with the least rapid declines for white
men are in the South, as are 7 of the 10
States with the slowest declines for
white women. Wyoming and Dela-
ware experienced the most rapid an-
nual declines in heart disease mortality
for white men; Maine and Wyoming
had the most rapid declines for white
women. Other States with the most
rapid declines were split among three
regions of the country (West, Mid-
west, South) for white men and all
four regions of the country for white
women.

B In 1983-85, among middle-aged
white persons heart disease death rates
per 100,000 population varied among
the States from 301 to 528 for men and
from 92 to 193 for women. Nine of the
10 States with the highest heart disease
death rates for white men are in the
South (figure 5). Four of these States
also have among the least rapid annual
declines during 1970-85 (West Vir-
ginia, Kentucky, Mississippi, Arkan-
sas), and two of these States have
among the most rapid annual declines
(South Carolina, Louisiana). The high-
est heart disease death rates for white
women were concentrated in four
States bordering the Great Lakes and
five southern States (figure 6). Most of
the States with the lowest heart disease
death rates for both middle-aged white
men and women are in the West,

B Heart disease death rates vary
considerably among different racial
groups. In 1979-81, among middle-
aged men heart disease death rates
were estimated at 656 deaths per
100,000 for the black population, 466
for whites, 327 for American Indians,
and 207 for Asian and Pacific Island-
ers. Among middle-aged women the
comparable heart disease death rates
were 332 for blacks, 145 for whites,
121 for American Indians, and 62 for
Asian and Pacific Islanders. Thus,
heart disease death rates for minority
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men and women within each State de-
pend upon the State’s racial distribu-
tion. Although the minority popu-
lation is predominately black in most
States, Asian and Pacific Islanders
constitute a substantial proportion of
the minority population in Hawaii,
California, Washington, and Colorado.
American Indians comprise a substan-
tial percent of the minority population
in Arizona, Oklahoma, and
Washington.

B  Among the 32 States with data
shown for the middle-aged minority
population, the average declines in
heart disease death rates between 1970
and 1985 ranged from 0.5 to 4.4 per-
cent per year for men and from 1.2 to
4.6 percent per year for women. Ala-
bama and Mississippi experienced the
slowest annual declines for minority
men; Mississippi and Arizona had the
slowest annual declines for minority
women. Four of the six States with the
slowest declines for minority men are
in the South (figure 7). The six States
with the slowest declines for middle-
aged minority women are not concen-
trated in any particular region of the
country (figure 8). Kansas and Illinois
experienced the most rapid declines
for minority men, whereas New Jersey
and Illinois had the fastest declines for
minority women.

®m In 1983-85, among middle-aged
minority persons heart disease death
rates ranged from 267 to 669 deaths
per 100,000 for men and from 130 to
387 deaths per 100,000 for women.
The six States with the highest heart
disease death rates for minority men
are in the South (figure 9), as are five
of the six States with the highest rates
for minority women (figure 10). The
lowest heart disease death rates for
minority men and women are found in
the West (Hawaii, Arizona, Colorado,
Washington, California). The rela-
tively large proportions of minorities
other than black among the minority
populations in these States probably
account at least partially for their low
heart disease death rates. Hawaii,
where 95 percent of the minority pop-
ulation is Asian and Pacific Islander,
has the lowest heart disease death rate
for minority men and minority women.
In fact, the rate for minority men in
Hawaii is lower than any State rate for
white men.

B State rankings on 1983-85 heart
disease death rates for minority men
are highly correlated with those for
minority women (r=.91), as are

12 Heart Disease Mortality

7. Change in heart disease death rates among minority males 45-64
years of age: 1970-85

i Percent decrease
' 2.89-4.38 [ 0.49-1.23
- Unreliable
estimate

NOTE: Rates are age adjusted.
SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

8. Change in heart disease death rates among minority females
45-64 years of age: 1970-85

Percent decrease

' 3.79-4.60 MM 1.18-1.94
2 2.87-3.78 © Unreliable
B 2.10-2.70 estimate

NOTE: Rates are age adjusted.
SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.



9. Heart disease death rates among minority males 45-64 years
of age: 1983-85

Deaths per 100,000 population

266.9-390.5 WM 630.2-668.8
Bl 396.4-523.3 T Unreliable
B 558.0-626.2 estimate

NOTE: Rates are age adjusted.
SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

10. Heart disease death rates among minority females 45-64 years
of age: 1983-85

Deaths per 100,000 population

129.6-195.2 M 308.4-387.1
15.1-267.1 = Unreliable
B 278.9-304.9 estimate

NOTE: Rates are age adjusted.
SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

rankings on heart disease death rates
for white men and women (r=.89).
State rankings on average annual de-
clines in heart disease mortality for
men and women of each racial group
are less correlated (r = .45 and r = .51,
respectively).

B There is a moderate tendency for
States that ranked high on heart dis-
ease death rates for minority women
during 1970-72 also to have the most
rapid declines in heart disease death
rates for minority women during
1970-85 (r = .62). No correlation exists
between State rankings on heart
disease death rates in 1970-72 and
rankings on subsequent changes in
the death rates for minority men or
white  persons of either sex
(r=.02-.26).

B State variation in heart disease risk
factors, medical care, and socioeco-
nomic factors may explain some of the
State variation in heart disease mortal-
ity. Additional research is needed to
understand more fully the reasons for
the large State differentials in heart
disease mortality.
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Stroke Mortality
Among Persons
55-74 Years of Age

Background

Cerebrovascular disease (stroke) is
the third leading cause of death (fol-
lowing heart disease and cancer)
among Americans 55-74 years of age,
accounting for 5 percent of all deaths
in this age group in 1985. Since 1970
stroke mortality has declined by more
than 50 percent. Improvements in hy-
pertension detection and control dur-
ing the 1970°s have probably
contributed to this decline (NCHS,
1986). In addition to hypertension,
other known risk factors for stroke
include diabetes, cardiac impairment,
elevated blood lipids, obesity, and cig-
arette smoking. (Kuller, 1978; Wolf et
al., 1983).

Declines in stroke mortality be-
tween 1970 and 1985 have been rapid
for men and women of white and mi-
nority races. Among persons 55-74
years of age the average annual de-
clines in stroke death rates between
1970 and 1985 were 5.4 percent for
white women, 5.7 percent for minority
men, 6.0 percent for white men, and
6.6 percent for minority women.

In 1983-85, the stroke death rates
among 55-74-year-olds were lowest
for white women (79 per 100,000) and
highest among minority men (216 per
100,000). Stroke death rates among
men were about one-third higher than
for women, and stroke death rates for
minority men and women were more
than twice as high as for their white
counterparts. This large racial differ-
ential is at least partially explained by
the higher prevalence of hypertension
and diabetes among the black-popula-
tion (NCHS, 1986, 1987).
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11. Change in stroke death rates among white males 55-74 years

of age: 1970-85

NOTE: Rates are age adjusted.

Percent decrease

. 6.63-7.77 1 5.06-5.73
BN 6.07-6.59 = Unreliable
B 5.75-6.06 estimate

SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

12. Change in stroke death rates among white females 55-74 years

of age: 1970-85

NOTE: Rates are age adjusted.

Percent decrease

0 6.07-7.12 [ 4.17-4.98
R 5.38-5.98 Un[:eliable
B 5.01-5.37 estimate

SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.



13. Stroke death rates among white males 55-74 years of age:
1983-85

Deaths per 100,000 population

- 77.1-89.6 [ 122.7-146.4
90.5-102.3 -~ Unreliable
102.6-116.4 estimate

NOTE: Rates are age adjusted.
SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

14. Stroke death rates among white females 55-74 years of age:
1983-85

Deaths per 100,000 population

61.7-68.1 [ 88.2-103.6
68.5-78.8 ~ Unreliable
B 79.0-88.0 estimate

NOTE: Rates are age adjusted.
SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

Geographic Variation

B  Between 1970 and 1985, rapid de-
clines in stroke mortality among per-
sons 55-74 years of age occurred in all
States. Average annual declines in
stroke mortality varied among the
States from 5.1 to 7.8 percent for white
men (figure 11) and from 4.2 to 7.1
percent for white women (figure 12).
Five of the 10 States with the least
rapid declines for white men are in the
South, as are 7 of the 10 States with
the least rapid declines for white
women. However, declines in stroke
mortality were quite rapid, even in
these States. Four of the 10 States with
the most rapid declines in stroke death
rates for white men are in New
England as are 5 of the 10 States with
the most rapid declines for white
women.

B In 1983-85, State stroke death
rates among white persons 55-74 years
of age ranged from 77 to 146 deaths
per 100,000 population for men (figure
13) and from 62 to 104 deaths per
100,000 for women (figure 14). Nine of
the 10 States with the highest stroke
death rates for both white men and
white women are in the South. The
lowest stroke death rates for white
men were found in six Mountain States
and four New England States. Rhode
Island, Colorado, and Connecticut had
the lowest stroke death rates for white
women. Other States with among the
lowest stroke death rates for white
women include a group of four States
in the West North Central division.

B Death rates for stroke vary consid-
erably among different racial groups.
In 1979-81, the stroke death rates
among men 55-74 years of age were
estimated as 282 per 100,000 for the
black population, 132 for whites, 118
per 100,000 for American Indians, and
112 per 100,000 for Asian and Pacific
Islanders. Among women 55-74 years
of age, the comparable stroke death
rates were 220 per 100,000 for blacks,
96 for whites, 78 for American Indians,
and 75 for Asian and Pacific Islanders.
Thus, as for heart disease, stroke death
rates for the minority population
within each State depend upon the
State’s racial distribution. In most of
the 26 States with data shown in fig-
ures 15-18, the minority population is
predominately black. However, sub-
stantial proportions of the minority
population in Hawaii and California
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are Asian and Pacific Islander; in Okla-
homa a substantial proportion are
American Indian.

B Among the 26 States with data
shown for the 55-74-year-old minority
population, average annual declines in
stroke mortality between 1970 and
1985 ranged from 4.3 to 7.4 percent for
minority men (figure 15) and from 4.4
to 8.2 percent for minority women
(figure 16). Maryland, Michigan, and
Louisiana had the least rapid declines
in stroke mortality for minority men;
Maryland, Hawaii, and California had
the least rapid declines for minority
women. Indiana, Hawaii, and Georgia
experienced the most rapid declines in
stroke mortality for minority men,
whereas Indiana, Texas, and North
Carolina experienced the fastest de-
clines for minority women.

® In 1983-85, stroke death rates var-
ied substantially among States for both
55-74-year-old minority men and
women. The stroke death rate per
100,000 population ranged from 108 to
401 for minority men (figure 17), and
from 77 to 270 for minority women
(figure 18). The five States with the
highest stroke death rates for both mi-
nority men and women are in the
South. Hawaii and Massachusetts had
the lowest stroke death rates for both
minority men and minority women.
The minority population is predomi-
nately Asian and Pacific Islander in
Hawaii and predominately black in
Massachusetts.

m For the population 55-74 years of
age State rankings on stroke death
rates for men and women are highly
correlated (r=.97 for the minority
population and = .81 for the white
population). State rankings on stroke
death rates for white men and minority
men are also positively correlated
(r=.74), but State rankings for white
women and minority women are less
correlated (r = .49). In addition, there
is little correlation between State rank-
ings on declines in stroke death rates
for the different race-sex groups.

B States that ranked high on stroke
death rates for minority women during
1970-72 also tended to have the most
rapid declines in stroke death rates for
minority women during 1970-85
(r=.61). State rankings on stroke
death rates in 1970-72 are weakly cor-
related with rankings on declines in
stroke death rates during 1970-85 for
the other three race-sex subgroups
(r=.23-27).

16 Stroke Mortality

15. Change in stroke death rates among minority males
55-74 years of age: 1970-85

Percent decrease

5.88-7.41  [HEE 4.30-5.02
I 5.39-5.79 - Unreliable
I 5.06-5.34 estimate

NOTE: Rates are age adjusted.
SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

16. Change in stroke death rates among minority females
55-74 years of age: 1970-85

' Percent decrease

6.87-8.18 M 4.35-5.40
5.98-6.77 ~ Unreliable
5.56-5.94 estimate

NOTE: Rates are age adjusted.
SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.



17. Stroke death rates among minority males 55-74 years of age:
1983-85

Deaths per 100,000 population

107.7-159.5 M 298.1-401.4
163.2-199.5 ~ Unreliable
228.0-294.1 estimate

NOTE: Rates are age adjusted.
SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

18. Stroke death rates among minority females 55-74 years of age:
1983-85

Deaths per 100,000 population

76.7-120.2 [N 220.9-270.3
N 124.4-168.6 - Unreliable
Bl 173.2-202.8 estimate

NOTE: Rates are age adjusted.
SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

B Differences across the country in
hypertension levels, medical care, and
socioeconomic factors may contribute
to the variation in stroke death rates.
Additional research is needed to un-
derstand further the reasons for State
variation in stroke mortality declines
and the larger State variation in stroke
death rates.
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Lung Cancer
Mortality

Among Women
55-74 Years of Age

Background

Lung cancer, the leading cause of
cancer deaths among women 55-74
years of age, is one of the most pre-
ventable causes of death in the United
States (U.S. DHHS, 1982). Cigarette
smoking has been estimated to be re-
sponsible for at least 75 percent of lung
cancer deaths among women (Centers
for Disease Control, 1987). For 1985,
this percentage represents approxi-
mately 30,000 preventable smoking-
related lung cancer deaths among all
women in the United States.

Between 1970 and 1985, age-
adjusted lung cancer death rates
among women 55-74 years of age in-
creased about 7 percent per year, the
largest increase in cancer death rates
for any site. The increases primarily
are due to the aging of cohorts of
women with higher proportions of
smokers. In contrast, among men
55-74 years of age the lung cancer
death rate increased about 1 percent
each year between 1970 and 1982 and
remained stable between 1982 and
1985.

White women have slightly higher
death rates for lung cancer than minor-
ity women. In 1970, the lung cancer
death rate for white women 55-74
years of age was 5 percent higher than
for minority women (42 versus 40
deaths per 100,000 population), and in
1985, the differential was 16 percent
(115 versus 99 deaths per 100,000).
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19. Change in lung cancer death rates among females 55-74 years

of age: 1970-85

Percent increase
1.56-6.31

N 7.77-8.93

. Unreliable
estimate

NOTE: Rates are age adjusted. Includes deaths from all cancers of the respiratory system, of which
94-96 percent were attributable to lung cancer during 1970-85.

SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

Geographic Variation

B Between 1970 and 1985, all States
experienced increases in lung cancer
death rates for women 55-74 years of
age. However, there was considerable
variation among States in the average
annual increases, ranging from 1.6 to
8.9 percent per year (figure 19). Ha-
waii has had by far the slowest annual
increase in lung cancer death rates (1.6
percent per year). Other States with
the least rapid annual increases during
1970-85 were New Mexico (4.2 per-
cent), Utah (4.4 percent), and the Dis-
trict of Columbia (5.3 percent). Six of

the 10 States with the most rapid in-
creases are in the South (Tennessee,
North Carolina, Kentucky, Georgia,
Mississippi, Arkansas). Average an-
nual increases in these States range
from 7.8 to 8.9 percent per year. Other
States with average annual increases
greater than 8 percent per year were
Towa, Nebraska, and Oregon.

®m In 1983-85, lung cancer was the
leading cause of cancer deaths for
women 55-74 years of age in 41 of the
50 States shown in figure 20. In con-
trast, lung cancer was the leading
cause of cancer deaths for women
55-74 years of age in only one State in
1970-72.
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20. Lung cancer death rates among females 55-74 years of age:

1970-85

Deaths per 100,000 population

44.9-83.5 1M 119.5-173.1
83.8-104.3 - Unreliable
N 106.0-117.4 estimate

NOTE: Rates are age adjusted. Includes deaths from all cancers of the respiratory system, of which
94-96 percent were attributable to lung cancer during 1970-85.

SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

B Between 1970-72 and 1983-85, the
variation among States in lung cancer
death rates for women 55-74 years of
age widened. For the 50 States shown
in figure 20, the lung cancer death
rates for women 55-74 vyears old
ranged from 25 to 61 deaths per
100,000 in 1970-72 compared with a
range from 45 to 173 deaths per
100,000 in 1983-85. In 1983-85, Ne-
vada had by far the highest lung can-
cer death rate for women of these ages
(173), and Utah had by far the lowest
death rate (45). Four of the 6 States
with the highest 1983-85 lung cancer
death rates for women 55-74 years old

-

are in the West (Nevada, Oregon,
Washington, California), as are 5 of the
10 States with the lowest rates (Utah,
Hawaii, Idaho, Colorado, New Mex-
ico). Hawaii had the sixth highest lung
cancer death rate for 55-74-year-old
women in 1970-72, but because of a
relatively slow annual increase Hawaii
had the second lowest lung cancer
death rate in 1983-85.

®m In 1985, among the 50 States
shown in figure 20, the variation in the
percent of women 55-74 years of age
who ever smoked ranged from 10 to 53
percent (U.S. Bureau of the Census,
1985). There was a strong positive

correlation (r=.62) between State
rankings on age-adjusted lung cancer
death rates in 1983-85 and the 1985
percent of women 55-74 years old
who ever smoked.

B Factors other than cigarette smok-
ing that are associated with lung can-
cer include environmental exposures,
such as radon gas; high doses of ioniz-
ing radiation, such as x rays; and diets
low in vitamin A especially among
heavy smokers (Page and Asire, 1985).
Geographic variation in these factors
may also contribute to the variation in
lung cancer mortality.
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Breast Cancer
Mortality Among
Women

Background

Breast cancer is a leading cause of
cancer deaths among women, account-
ing for 40,093 deaths in 1985. Risk
factors that increase the likelihood of
developing breast cancer include age,
family history of the disease, late child-
bearing, having no children, early men-
arche, and late menopause (Miller
and Bulbrook, 1980).

Early diagnosis of breast cancer is
a major determinant of survival.
Among women who are diagnosed
with localized disease, 90 percent sur-
vive for at least 5 years compared with
68 percent for those with regional dis-
ease and only 18 percent for those with
distant disease. During 1979-84 about
50 percent of women with breast can-
cer were diagnosed with localized dis-
ease (National Cancer Institute, 1988).
Public health efforts have focused on
increasing the detection of localized
breast cancer  through  breast
self-examination, periodic clinical ex-
amination, and mammography. Al-
though screening for breast cancer has
been increasing, further efforts are
needed. In 1985, the proportion of
women who did not have clinical
breast exams within the previous 2
years was 30 percent for women 25-44
years of age and 41 percent for women
55-74 years of age.

Between 1970 and 1985, national
death rates for breast cancer among
premenopausal women (25-44 years of
age) have declined an average of
nearly 1 percent per year, from 12 to
10 deaths per 100,000. In contrast,
death rates for breast cancer_among
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21. Breast cancer death rates among females 25-44 years of age:

1979-85

NOTE: Rates are age adjusted.

Deaths per 100,000 population

5.9-8.6 Bl 9.5-10.6
8.7-9.5 BN 10.6-14.8

SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

postmenopausal women (55-74 years
of age) increased by 0.6 percent per
year during this period, from 84 to 93
deaths per 100,000 population.

In 1985, national breast cancer
death rates among premenopausal
women were 25 percent lower for
white women than for minority
women (9 wversus 12 deaths per
100,000). In contrast, among postmen-
opausal women, breast cancer death
rates were 13 percent higher for white
women than for minority women (94
versus 83 deaths per 100,000).

Geographic Variation

m Among premenopausal women
(25-44 years), the 1979-85 breast can-
cer death rates varied among the
States from 6 to 15 deaths per 100,000
(figure 21). Nine of the 10 States with
the highest rates are on the east coast,
stretching from Rhode Island to South
Carolina. Eight of the 10 States with
the lowest breast cancer death rates
for premenopausal women are in the
West.



22. Breast cancer death rates among females 55-74 years of age:

1979-85

NOTE: Rates are age adjusted.

Deaths per 100,000 population

~ 58.5-79.0 W 85.9-95.4
[ 79.0-84.4 WM 96.5-111.0

SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

B In 1979-85, breast cancer death
rates for postmenopausal women
(55-74 years) varied from 59 deaths
per 100,000 in Hawaii to 111 in the
District of Columbia (figure 22). Mor-
tality from breast cancer in 1979-85
was highest in the northeastern part of
the United States. Six of the 10 States
with the highest breast cancer death
rates for postmenopausal women are in
the Northeast region, and two other
States with among the highest rates,
Ohio and Delaware, border the North-
east. Eight of 10 States with the lowest
breast cancer death rates for postme-
nopausal women are in the South.

B There was a moderate tendency
for States to rank high or low on
breast cancer mortality for both pre-
menopausal  and  postmenopausal
women (r=.38). Five States with
among the highest breast cancer death

rates for premenopausal women also
had among the highest death rates for
postmenopausal women (District of
Columbia, New Jersey, New York,
Delaware, Illinois). Conversely, three
States with among the lowest breast
cancer death rates for premenopausal
women also had among the lowest
death rates for postmenopausal women
(Hawaii, Colorado, Utah). Louisiana
and Alabama, on the other hand, had
among the lowest breast cancer death
rates for postmenopausal women but
had among the highest death rates for
premenopausal women.

B Reasons for the State variation in
breast cancer mortality are unclear. It
has been suggested that geographic
variation in dietary habits may contrib-
ute to the variation in breast cancer
death rates among postmenopausal
women (Blot et al., 1977).
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Suicide Among
Males 15-24 Years
of Age

Background

Suicide is the eighth leading cause
of death in the United States but the
second leading cause of death among
young persons 15-24 years of age. The
youth suicide death rate more than
tripled between 1950 and 1980 (CDC,
1986) and has remained fairly stable
since that time. Suicide death rates
vary considerably by race and sex with
the majority of suicides in all age
groups committed by white males. In
1985, the male-to-female suicide ratio
in the 15-24 years age group was
nearly 5 to 1; the white-to-black sui-
cide ratio was almost 2 to 1.

Factors that have been shown to
be associated with suicide include psy-
chiatric disorders, family history of
completed suicide, biochemical risk
factors, substance abuse, media influ-
ences, and firearms in the home
(Monk, 1987). Firearms are the most
frequently used method of suicide for
both males and females 15-24 years of
age, accounting for about 60 percent
of all youth suicides (Boyd and
Moscicki, 1986). The 30-year climb in
suicide mortality in this age group is
paralleled by a 30-year increase in fire-
arm suicides (Moscicki and Boyd,
1983).

The suicide death rate for males
15-24 years of age increased from 6.5
deaths per 100,000 in 1950 to 20.2
deaths per 100,000 in 1980. From 1980
to 1984, the suicide death rate for
young males remained essentially un-
changed. In 1985, the rate rose slightly
to 21.4 per 100,000, primarily from
increases in suicide among males 15-19
years of age.
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23. Suicide death rates among males 15-24 years of age: 1979-85

Deaths per 100,000 population

14.2-17.3 [l 20.6-26.5
17.4-20.4 N 26.8-42.5

SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

Geographic Variation

B Suicide death rates for young
males vary substantially among the
States. During 1979-85, the average
annual suicide death rate ranged from
14 deaths per 100,000 in New York to
43 deaths per 100,000 in New Mexico
(figure 23).

B Eight western States, South Da-
kota, and Vermont have the 10 highest
suicide death rates for young males. In
contrast, the 10 States with the lowest
suicide rates are mostly in the South
and Northeast.

® In general, suicide death rates for
young males have increased over time
throughout the United States. The
geographic distribution with few ex-
ceptions was the same during the early
1970’s as during 1979-85. Of note are
two  States showing  substantial
changes in their rankings since 1970. In
1979-85, the suicide death rate for Cal-
ifornia was about the same as the na-
tional average, whereas during the

early 1970’s California had one of the
highest suicide death rates for young
males. On the other hand, South Da-
kota had a suicide death rate around
the national average during the early
1970’s but had one of the highest sui-
cide death rates during 1979-85.
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Mesothelioma
Mortality Among
Men

Background

Mesothelioma is a relatively rare
cancer of the pleura or peritoneum, the
membranes that surround the lungs
and line the chest cavity. Asbestiform
fibers are widely accepted as the caus-
ative agent in the vast majority of
cases (Lilis, 1986). Asbestiform fibers
include asbestos and similar materials
with a broad range of chemical com-
positions and crystal structures, sizes,
shapes, and physical properties. Asbes-
tos has been widely used because it
resists heat and chemical attack, has
strength and flexibility, and has defect-
free surfaces (National Research
Council, 1984). In the United States,
asbestiform fibers have been used for
building materials (including insula-
tion, vinyl tile, roofing tile, and cement
sheet and pipe), for friction products
(including brake linings, gasket com-
ponents, and industrial friction materi-
als), and for insulation purposes
(including electrical wire and pipe in-
sulation, hoods and vents for corrosive
compounds, electrical motor compo-
nents, and roof coatings and patching
compounds).

The use of asbestiform fibers in-
creased greatly during this century,
rising from about 20,000 metric tons in
1900 to a peak consumption of 800,000
metric tons in 1973 and 1974 (U.S.
Bureau of Mines, 1983). Primarily be-
cause of concern over health effects,
by 1982 the consumption had dropped
to about 250,000 metric tons. Workers
can be exposed to asbestiform fibers in
a wide variety of industries and occu-
pations, including mining and mineral
processing, the asbestos products in-
dustry, secondary manufacturing (such
as heating equipment, electrical house-
wares, and industrial process fur-
naces), shipbuilding, and construction.
The Occupational Safety and Health
Administration (OSHA) has standards
for maximum allowable worker
exposures to asbestiform fibers of six
minerals.

Many asbestiform materials con-
tain fibers small enough to enter the
respiratory system. Most of these

24,
over: 1979-85

NOTE: Rates are age adjusted.

Mesothelioma death rates among males 25 years of age and

Deaths per 100,000 population

0.48-0.64 M 1.05-1.71
0.71-0.81 Unreliable
B 0.82-1.02 estimate

SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

fibers are cleared from the lung. How-
ever, fibers remaining in the lung cause
small areas of fibrosis (scar tissue) in
the lung and in the surrounding mem-
branes. These areas can become larger
and more serious with greater expo-
sure. Diseases associated with asbesti-
form  fiber  exposures include
mesothelioma, lung cancer, and asbest-
osis (a chronic disorder resulting in
breathing difficulty, nonproductive
cough, abnormal lung sounds known
as rales, and measurable decrements in
lung function).

Asbestos-related health effects are
generally restricted to people who
have had occupational exposures, but
health effects have also been noted
among family members of workers and
in populations living near natural
sources of the fiber. Because asbesti-
form fibers are ubiquitous, virtually
everybody is exposed to some extent.
However, there is little information
about the health effects of nonoccupa-
tional exposures to these fibers.

The following discussion focuses
on deaths from mesothelioma. Al-
though asbestos exposure may cause
lung cancer, the fraction of lung

cancer deaths that might be attributed
to asbestos exposure is small. The ef-
fect of smoking on lung cancer is much
greater than that of asbestos. Unlike
lung cancer, the occurrence of meso-
thelioma is not associated with smok-
ing (Hammond et al., 1979). Asbestosis
is not discussed here because asbestosis
deaths are very rare (only 130 deaths
among men in 1985). Mesothelioma
generally occurs 20 years after onset of
exposure. Some cases have occurred in
individuals who had only short-term
occupational exposures (Selikoff and
Lee, 1978). Therefore, the deaths oc-
curring in the 1980’s may be due to
conditions many years ago.

In 1985, there were 571 deaths
with an underlying cause of mesothe-
lioma among men 25 years and over
(see table 33). For an additional 102
deaths, mesothelioma was listed as a
nonunderlying cause. Of these addi-
tional 102 deaths, the underlying cause
of death was lung cancer for 33 per-
cent, other malignant neoplasms for 20
percent, and heart disease for 24 per-
cent. Of the deaths with mesothelioma
as an underlying cause, 63 percent oc-
curred among men 65 years and over.
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Geographic Variation

B The national age-adjusted death
rate for mesothelioma was 0.87 per
100,000 men 25 years and over in
1979-85. The death rates in the 27
States with more than 50 expected
deaths from this disease during
1979-85 ranged from 0.48 per 100,000
men in Oklahoma to 1.71 per 100,000
men in Washington (figure 24).

B Washington and New Jersey had
the highest mesothelioma death rates
(1.71 and 1.69 per 100,000 men, respec-
tively). The next highest rate was 1.22
per 100,000 men in Iowa. The elevated
rate in New Jersey may be due to the
large number of manufacturing sites
that use asbestiform fibers and the
shipbuilding and repair industry in that
State. Washington had a number of
shipbuilding companies during World
War II that may account for the rela-
tively high rate of mortality from me-
sothelioma many years later (Milham,
1983).

B Other States with relatively high
mesothelioma death rates were Florida
(1.08) and New York (1.05). The high
rate in Florida may reflect the large
population that moves to that State as
retirees from the Northeast and Mid-
dle Atlantic States that also have rela-
tively high rates.

® All five States with the lowest me-
sothelioma death rates are in the South
(Oklahoma, Georgia, Louisiana,
Texas, North Carolina).
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Coal Workers’
Pneumoconiosis

Mortality Among
Men

Background

Coal workers’ pneumoconiosis is a
lung disease that can result from expo-
sure to coal dust. Exposures to coal
dust occur in underground coal mines,
surface coal mines, in plants that pre-
pare the coal, and in occupations re-
lated to the distribution of coal. Other
occupations with potential exposure to
dust from coal derivatives include rub-
ber workers, ceramics workers, ink
workers, printers, paper workers, and
plastics workers (NIOSH, 1986).

Exposure to coal dust can be a
health hazard when the dust is inhaled
and deposited in the lung. When the
dust remains in the lung, the surround-
ing tissues form small areas of scar
tissue. With continued exposure larger
areas of scar tissue are found. Eventu-
ally, difficulty in breathing, persistent
cough and phlegm production, and
emphysema may result.

Coal workers’ pneumoconiosis
takes 10-20 years to develop. The se-
verity of the disease reflects the per-
son’s dust exposure over his entire
working life. Therefore, deaths during
1979-85 reflect industrial exposures
occurring in the 1940’s through the
1970’s. The probability of developing
severe coal workers’ pneumoconiosis
when exposed for 35 years to the
maximum levels currently allowed
(2 mg/m’) is about 1 percent. How-
ever, at levels representative of expo-
sures before 1972 (4-6 mg/m’), the
probabilities were 4-10 percent (Mer-
chant, 1986). Smoking appears to in-
crease the risk of complications, but
smoking does not appear to increase
the risk of getting coal workers’ pneu-
moconiosis (U.S. DHHS, 1985).

Historical accounts of *“miners’
black lung” date to 1936. Many clini-
cal and epidemiologic studies have
demonstrated the association between
exposure to coal dust and increased
risk of coal workers’ pneumoconiosis.
In 1946, the first Federal Mine Safety
Code was enacted. However, strong

regulatory powers were not given to
the Bureau of Mines until the 1960’s.
The Federal Coal Mine Health and
Safety Act established a coal mine dust
standard of 2 mg/m? effective in 1972.
This act also mandated other safety
and health standards, health surveil-
lance, and Federal compensation and
guaranteed right of entry to the Na-
tional Institute for Occupational
Safety and Health. The health hazards,
referred to in the Act as “black lung,”
include any chronic dust diseases of
the lung arising out of employment in
an underground coal mine.

In 1985, 947 deaths among men 25
years and over were recorded with
coal workers’ pneumoconiosis as the
underlying cause of death (see
table 33). Almost 91 percent of these
deaths occurred in men 65 years and
over. An additional 1,652 deaths
among men recorded a mention of coal
workers’ pneumoconiosis as a contrib-
uting cause of death. Among these
other deaths, 45 percent had heart dis-
ease as the underlying cause of death,
and 26 percent had malignant neo-
plasms as the underlying cause of
death.

Geographic Variation

B The national age-adjusted death
rate for coal workers’ pneumoconiosis
was 1.46 deaths per 100,000 men 25
years and over in 1979-85. Death rates
for coal workers’ pneumoconiosis
were quite variable among the 35
States shown in figure 25. Nearly 67
percent of the total 6,698 deaths from
coal workers’ pneumoconiosis during
1979-85 occurred in Pennsylvania
where the age-adjusted death rate was
16.7 per 100,000 men, a rate 11 times
the national average. Other States with
the highest death rates were West Vir-
ginia (11.4), Kentucky (4.9), Virginia
(2.1), Ohio (1.1), Alabama (1.0), and
Colorado (0.9).

B The States with elevated rates
closely correspond to the areas with a
relatively high percentage of the male
labor force in mining (figure 26).
These States are concentrated in the
Appalachian Mountain and Rocky
Mountain areas.

B The remainder of the States had
very low death rates from coal work-
ers’ pneumoconiosis ranging from 0.01
to 0.8 deaths per 100,000 men.



25. Coal workers’ pneumoconiosis death rates among males
25 years of age and over: 1979-85

Deaths per 100,000 population

- 0.01-007 [ 0.93-16.70
SN 0.09-0.23 ~ Unreliable
Bl 0.25-0.81 estimate

NOTE: Rates are age adjusted.
SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

26. Males 17 years of age and over employed in mining: 1980

Percent
- 0.08-0.20 N 1.59-14.38
B 0.21-0.35 - Unreliable
BN 0.39-1.40 estimate

SOURCE: U.S. Bureau of the Census: 1980 Census of Population.
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Acute Leukemia
Mortality Among
Men

Background

Leukemia is a family of cancers
that arise in blood cells or in blood-
forming cells of the bone marrow.
Leukemias are classified as acute or
chronic depending on the maturity of
the cancerous cells and expected dura-
tion of the disease. The various leuke-
mias differ in terms of cause, therapy,
and prognosis.

In 1985, acute leukemias ac-
counted for approximately 1 percent
of new cancer cases and 1.4 percent of
cancer deaths in the United States
(NCI, 1988). The incidence of acute
leukemias has remained steady during
1975-85. The prognosis among adults
with acute leukemia remains poor (40
percent of the adults with acute lym-
phocytic leukemia and 5 percent of
adults with acute myeloid leukemia
survive 7 years after diagnosis). Hence,
the mortality rates for acute leukemias
among adults have not changed over
the past decade. Among adults 25
years of age and over the age-adjusted
acute leukemia death rate was about 50
percent higher for men than women in
1985.

Toxic physical and chemical expo-
sures have been shown to cause in-
creased risk of acute leukemia.
Because exposures to these toxicants
often occur in occupational settings,
the risk of acute leukemia is elevated
among workers in certain occupations.
The most conclusive research has con-
cerned the following exposures: ioniz-
ing radiation, benzene, ethylene oxide,
and the agricultural environment
(OTA, 1985). =

The link between exposure to ion-
izing radiation and increased risk of
leukemia was first described in the
1890’s in case studies of radiation
workers (Linet, 1985). The chief
sources of ionizing radiation are x-ray
therapy and diagnostic x rays. In the
1940’s, an increased risk was described
among medical radiologists when
compared to other physicians. The risk
to radiologists has decreased with im-
proved safety techniques, such as bet-
ter shielding, lower doses, and more
concentrated fields of exposure. Other
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27. Acute leukemia death rates among males 25 years of age and

over: 1979-85

NOTE: Rates are age adjusted.

Deathé per 100,000 population

2.60-3.75 [ 4.68-5.98
3.78-4.19 Unreliable
estimate

B 4.20-4.66

SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

occupations with exposure to low lev-
els of radiation include nuclear power
workers and nuclear shipyard work-
ers. The risks to workers at the lower
exposures are not well established. The
nonoccupational, high-dose exposures
of the atomic bomb blasts in Japan and
therapeutic medical radiation have
also been associated with high risk of
leukemia.

The association between occupa-
tional exposure to benzene and in-
creased risk of leukemia was also
noted in case studies reported in the
1890’s. Subsequent epidemiologic stud-
ies in the 1970’s have supported this
association for acute leukemias (Linet,
1985; OTA, 1985). Benzene is widely
used as a solvent in the chemical, plas-
tic, rubber, and pharmaceutical indus-
tries. It also comprises up to 5 percent
by weight of unleaded gasoline. Occu-
pations at risk of exposure include rub-
ber workers, petroleum production or
product workers, gas station atten-
dants, and shoeleather workers. Work-
ers are exposed to benzene by
breathing fumes or having the liquid
splashed on clothes or skin. Studies of
workers employed in  rubber-
manufacturing plants revealed that a

strong dose-response relationship ex-
ists such that those individuals with
high doses of benzene may have sev-
eral hundredfold increased risk of de-
veloping acute leukemia. In general,
however, the benzene-associated rela-
tive risks have been 1.5-3.0 times that
of the general population. The U.S.
Occupational Safety and Health Ad-
ministration (OSHA) has established
workplace exposure limits for benzene
(NIOSH, 1985).

Nonoccupational exposures to
benzene are often associated with
hobby or home activities. Benzene is a
component of furniture-refinishing
products, paint strippers, dry cleaning
and spot removers, and paints and
waxes.

Exposure to ethylene oxide (EtO)
has also been associated with increased
risk of acute leukemia. EtO is a color-
less liquid or gas used widely in hospi-
tals and health care industries for gas
sterilization of medical products.
Other industrial uses include the pro-
duction of antifreeze and polyesters
and use as solvents. Workers are ex-
posed to EtQ primarily by breathing
fumes. Studies in the 1970’s of EtO
production workers and other chemi-
cal workers indicated excess risk of



acute leukemia. OSHA has set stan-
dards for workplace exposure to EtO
(Federal Register, 1988).

Increased risks of leukemias have
been reported in the 1970’s among
farmers and others employed in agri-
cultural industries (Blair et al., 1980).
These reports did not distinguish be-
tween acute and chronic leukemias.
The specific toxic agent is not known.
Exposures to pesticides, insecticides,
and herbicides are suspected to cause
increased risk. These agents contain
chemicals known to increase risk in
laboratory animals (IARC, 1983).
However, the complex nature of each
mixture and the uses of multiple mix-
tures make the identification of spe-
cific toxic chemicals difficult. The
Environmental Protection Agency
recommends use of combinations of
protective clothing, gloves, goggles,
or respirators, depending on the toxic-
ity of the pesticide.

Geographic Variation

This section focuses on acute lym-
phoid and myeloid leukemias.

B During the period 1979-85, 19,834
men 25 years of age and over died of
acute leukemia in the United States. Of
these deaths, the majority (86 percent)
were from the myeloid form of the
disease which is generally less respon-
sive to chemotherapy. The age- ad-
justed death rate for acute leukemia
among men 25 years and over in the
United States during 1979-85 was 4.3
deaths per 100,000. The death rate in-
creases sharply with age from 1.0
death per 100,000 men aged 25-34
years to 11.6 per 100,000 men aged
65-74 years and 27.7 per 100,000 men
85 years of age and over.

B During 1979-85 the age-adjusted
death rates for acute leukemia ranged
from 2.6 deaths per 100,000 men (Dis-
trict of Columbia) to 6.0 deaths per
100,000 men (Nebraska) among the 47
States with data shown in figure 27.

B Elevated death rates for acute leu-
kemia were found in a group of 10
States in the central United States. Ne-
braska, Minnesota, Oklahoma, Colo-
rado, Montana, Kansas, and Iowa
were among the 10 States with the
highest death rates for acute leukemia.
Three other central States (North Da-
kota, Missouri, South Dakota) also had
acute leukemia death rates greater than
the national average. Seven of the 10
States in the central United States with
elevated acute leukemia death rates are
also among the 10 States with highest
percents of men employed in agricul-
ture. In 1980, the percents of men em-
ployed in agriculture in these States
ranged from 23 percent in South Da-
kota to 5.5 percent in Oklahoma (U.S.
Bureau of the Census, 1983). (The na-
tional average was 4 percent.) The
elevated death rates in these States
may be due to occupational exposures
of farmers or others employed in agri-
cultural industries.

B The other States with relatively
high death rates among men for acute
leukemia are Maine, Oregon, and Cal-
ifornia. The high death rates in these
States may be due to several factors.
The relatively high percentage of
workers potentially exposed to ben-
zene in the leather industry in Maine
(3.3 wversus 1.7 percent nationally)
(U.S. Bureau of the Census, 1983) may
account for some of the increased
death rate in that State.
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Bladder Cancer
Mortality Among
Men

Background

Cancer of the urinary bladder is
the fourth most frequently occurring
cancer among men. The disease is
2 times more common in men than in
women (National Cancer Institute,
1988). Bladder cancer is also more
common in the white population; the
age-adjusted incidence rates among
white persons are 75 percent greater
than the rates among black persons.
About half of the new cases each year
occur in persons 70 years of age and
over. Therefore, treatment of bladder
cancer is often complicated by other
medical conditions. The 10-year trend
from 1975-85 shows an 8-percent in-
crease in the incidence of the disease.
However, the death rate has decreased
by 17 percent during this period, re-
flecting improved diagnostic and treat-
ment protocols.

The prognosis of the disease de-
pends on the stage of the cancer at the
time of diagnosis. In 1979-84, only a
45-percent chance for 5-year survival
was reported if the cancer had ex-
tended beyond the boundaries of the
urinary bladder wall (National Cancer
Institute, 1988). However, the progno-
sis was considerably better if the tumor
was confined to the bladder, an 89-
percent chance of 5-year survival.

Two factors that increase the risk
of developing bladder cancer are
smoking and occupational exposure.
Smoking is estimated to be responsible
for about 40 percent of bladder can-
cers among men in the United States
(U.S. DHHS, 1982; Morrison and
Cole, 1982). The increased risk-among
smokers is probably from aromatic
amines produced by incomplete com-
bustion of the tobacco product. An
estimated 18-34 percent of all bladder
cancers in men may occur from occu-
pational exposures (Morrison and
Cole, 1982).

The primary bladder carcinogens
to which people are exposed on the
job are aromatic amines, a class of
chemicals used to make dyes. Two of
these chemicals, 2-naphthylamine and
benzidine, are known to be potent
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28. Bladder cancer death rates among males 25 years of age and

over: 1979-85

NOTE: Rates are age adjusted.

Deaths per 100,000 population

5.66-8.33 [ 11.86-13.36
1 8.35-9.49 - Unreliable
B 9.66-11.71 estimate

SOURCE: National Center for Health Statistics: Data from the Compressed Mortality File.

bladder carcinogens. In the 1930’s, the
association of increased bladder cancer
risk with benzidine or naphthylamine
exposure was described using case re-
ports of the 1890’s. Since then, numer-
ous studies have noted the increased
risk of exposure to bladder carcino-
gens among rubber industry workers,
dye workers, chemical workers, textile
dyers, paint-manufacturing workers,
nickle refinery workers, copper
smelter workers, and printing press op-
erators (OTA, 1985). The workers are
exposed by breathing air contaminated
with these chemicals, ingestion, or
splashes on skin. The 1972-74 National
Occupational Hazard Survey found
relatively higher risks of potential ex-
posure to benzidine among workers in
medical and other health services,
chemical manufacturing, and business
services (NIOSH, 1978). The same sur-
vey found potential exposures to beta-
napthylamine among workers in
leather tanning and finishing indus-
tries. Studies of rubber workers have
found that as a group these workers
have about a 50-percent increased risk
of bladder cancer (Nutt, 1983). How-
ever, those workers who receive very

high doses of napthylamine can have
much higher risks of developing blad-
der cancer.

The Occupational Safety and
Health Administration recognizes a
number of the aromatic amines as oc-
cupational  carcinogens (NIOSH,
1985). Although permissible exposure
limits have not been established, work-
ers’ exposures to these chemicals are
controlled through required use of en-
gineering controls, work practices,
and personal protective equipment
such as respirators.

Geographic Variation

® During the period 1979-85, 46,914
men 25 years of age and over died of
bladder cancer. This number repre-
sents 4.5 percent of all cancer deaths to
men during this period. The national
age-adjusted death rate for bladder
cancer among men 25 years and over
during the period 1979-85 was 10.3
deaths per 100,000. The death rate for
bladder cancer rises sharply with age
from 30.6 deaths per 100,000 among
men 65-74 years to 74.6 among men



29. Males 17 years of age and over employed in the printing,
rubber, and leather industries: 1980

Percent
. 0.65-1.34 B 3.29-5.48
Bl 1.41-2.21 - Unreliable
Bl 224-3.09 estimate

SOURCE: U.S. Bureau of the Census: 1980 Census of Population.

75-84 years and 141.8 among men 85
years and over.

B The age-adjusted death rates for
bladder cancer during 1979-85 vary
among the States, ranging from 5.7
deaths per 100,000 men in Hawaii to
13.4 in Vermont (figure 27).

B The death rate for bladder cancer
is elevated in the heavily industrialized
part of the United States. Seven of the
10 States with the highest age-adjusted
death rates are located in the North-
east region (Vermont, Rhode Island,
Maine, New Jersey, New York, New
Hampshire, Connecticut). The only
other State in this region, Pennsylva-
nia, also has a risk of bladder cancer

greater than the national average.
Other heavily industrialized States
with  rates above the national

average include Delaware, Maryland,
Ohio, Michigan, Indiana, Wisconsin,
and Illinois.

B States with the lowest age-
adjusted bladder cancer death rates
among men are found primarily in the
Mountain and South Central States.

B The geographic distribution of
male employment in three of the indus-
tries that use the aromatic amine chem-
icals shows a pattern similar to that for
bladder cancer mortality (figure 29).
Six of the 10 States with the highest
percentages of men employed in the
printing, rubber, or leather industries
also rank highest for bladder cancer
mortality. The relationship between
smoking among these men, actual ex-
posures to bladder carcinogens, and
bladder cancer needs to be studied.
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Technical Notes

Pata Sources

The data on cigarette smoking
shown in figures 1 and 2 are from the
1985 Current Population Survey
(CPS). This survey is described in ap-
pendix I. In September 1985, a supple-
ment to the CPS included questions on
tobacco usage for all household mem-
bers 16 years of age and over. For the
first time data on smoking were avail-
able for all States in the same year.

The mortality data shown in fig-
ures 3-25, 27, and 28 are from the
Compressed Mortality File (CMF), a
county-level national mortality and
population data base (NCHS, 1988).
The mortality data base of the CMF is
derived from death records compiled
through the National Vital Statistics
System. The population data base of
the CMF is derived from annual esti-
mates for each U.S. county. The pop-
ulation estimates were prepared by the
Bureau of the Census with modifica-
tions by the National Center for
Health Statistics.

The data on employment among
males 17 years of age and over, shown
in figures 26 and 29, are from the 1980
census. These data are for the “experi-
enced labor force,” which includes
currently employed men as well as
those with past work experience who
are looking for work. The industry
classification of those men who are
looking for work is determined by
their most recent jobs.

Age Adjustment

All percents and death rates have
been age adjusted to eliminate differ-
ences among the States because of dif-
ferences in their age distributigns. Age
adjustment by the direct method ap-
plies age-specific death rates in each
State to a standardized age distribu-
tion. However, this method is subject
to large error for rare causes of death
because age-specific death rates for
rare causes of death are highly unsta-
ble for many States. In age adjustment
by the indirect method, a standardized
mortality ratio (SMR) is calculated for
each State. The SMR is the ratio of the
number of observed deaths in the State
to the number of expected deaths in
the State, where the expected deaths
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are determined by applying age-
specific death rates for the entire
United States to the age distribution in
the State. The indirectly age-adjusted
death rate is the State’s SMR multi-
plied by the U.S. death rate.

The percent of persons 20 years of
age and over who currently smoke
cigarettes (figures 1 and 2) have been
age adjusted by the direct method to
the 1985 U.S. civilian noninstitutional-
ized population using three age
groups (20-44 years, 45-64 years, 65
years and over). Death rates during
1983-85 and 1979-81 for persons in
20-year age groups (figures 5, 6, 9, 10,
13, 14, 17, 18, and 20-22) have been
age adjusted by the direct method to
the 1940 U.S. population using two
10-year age groups.

Death rates in 1979-85 for selected
occupation-related causes of death
among men 25 years of age and over
(figures 24, 25, 27, and 28) have been
age adjusted using the indirect method
because of the relatively small num-
bers of deaths for these causes. Age-
specific U.S. death rates during
1979-85 for seven 10-year age groups
and for all men 25 years and over were
used as the standard death rates.

Average Annual Percent Change
in Death Rates

Average annual percent change in
death rates between 1970 and 1985 for
persons 45-64 years of age (figures 3,
4, 7, and 8) and persons 55-74 years of
age (figures 11, 12, 15, 16, and 19) was
estimated using regression models. For
each estimate in each State a regres-
sion model was fit to the logarithm of
32 age-specific death rates (i.e., death
rates for two 10-year age groups for
the 16 years, 1970-85). A weighted
least squares algorithm was used to
estimate age and time parameters for
each model. The age parameter adjusts
for age in 10-year age groups. Average
annual percent change was calculated
as (eB - 1) x 100, where B is the
estimated regression coefficient of the
time parameter.

Selection of States for Figures

Because of the small numbers of
expected deaths in the less populous
States, certain States are excluded
from specific figures. To include as
many States as possible, death rates
were calculated by combining several
years of data. Death rates for heart

disease, stroke, and lung cancer com-
bine 3 years of mortality data, 1983-85.
Death rates for suicide and for
occupation-related causes of death
combine 7 years of mortality data,
1979-85, because they are for less com-
mon causes of death. Death rates for
breast cancer also combine 7 years of
data because rates are shown for
women 25-44 years of age, an age
group with relatively few deaths.

The expected numbers of deaths in
a State were calculated based on the
State population and U.S. age-race-sex
and cause-specific death rates. In fig-
ures 3-20 only States with at least 100
expected deaths during 1983-85 are
included. However, some States with
more than 100 expected deaths are ex-
cluded so that related maps include the
same States.

Figures 3-6 (heart disease mortal-
ity for white males and females) in-
clude data for the same 49 States. The
District of Columbia and Alaska are
excluded because they had fewer than
100 expected heart disease deaths
among white females 45-64 years of
age during 1983-85. Figures 7-10
(heart disease mortality for minority
males and females) include data for the
same 32 States.

Figures 11-14 (stroke mortality
for white males and females) include
data for the same 47 States. The Dis-
trict of Columbia, Alaska, Hawaii, and
Wyoming are excluded because they
had fewer than 100 expected stroke
deaths among white males and females
55-74 years of age during 1983-85.
Figures 15-18 (stroke mortality for mi-
nority males and females) include data
for the same 26 States.

Figures 19 and 20 (lung cancer
mortality for females) include data for
50 States. Alaska was excluded.

Figures 21 and 22 (breast cancer
mortality), figure 23 (suicide among
males 15-24 years) and figures 24, 25,
27, and 28 (occupation-related causes
of death) have the less stringent inclu-
sion criteria of 50 or more expected
deaths during 1979-85 because aver-
age annual percent change during
1970-85 (based on annual death rates)
was not calculated for these causes of
death. The number of States included
in each of these figures are as follows:

Figures 21-23: 51 States
Figure 24: 27 States
Figure 25: 35 States
Figure 27: 47 States
Figure 28: 50 States



Ranking of States

Four categories of States are
shown in each figure based on the
relative rankings of the variable of in-
terest. States ranking in the lowest and
highest quintiles form the first and
fourth categories, respectively. The re-
maining States are divided into two
middle categories, each with approxi-
mately 30 percent of the States. The
number of States included in each of
the four categories are shown below
for each map. The numbers in each
category vary with the total number of
States included in the map.

Figure 7 2 3 4
land2 . ... ... 10 15 16 10
3-6.......... 10 14 15 10
7-10 . .. ... ... 6 10 10 6
11-14 .. ... ... 10 13 14 10
15-18 . .. ... .. 5 8 8 &
19and 20. ... .. 10 15 15 10
21-23 .. ... ... 10 15 16 10
24, ... ... ... 5 8 9 5
25and26. ... .. 7 10 11 7
27. . ... 10 13 14 10
28and29. ... .. 10 15 15 10
Reference

National Center for Health Statistics.
1988. Public Use Data Tape
Documentation: Compressed Mortality File
1968-85. Hyattsville, Md.
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Data for Figures 1-29

[See figures 1-29 for variables and sources. Numbers in boxheads refer to figure numbers]

State 1 2 3 4 5 6 i 8 9 10 11 12 13 14
Alabame . ., a0 38.5 23.5 -3.25 -0.98 430.6 134.1 -0.49 -2.24 581.7 278.9 -6.72 -5.20 1271 90.5
paskas o 000 41.3 279 * * * * * * * - * - * *
Atizona, - LooudE, 34.2 25.2 -2.70 -2.41 373.7 1129 -1.46 -1.35 333.9 149.1 -5.78 -5.45 87.6 68.0
Arkansas. . . . . . 37.4 26.5 -2.51 -0.67 456.8 141.7 -0.78 -1.74 626.2 316.5 -5.36 -4.60 130.2 91.7
Califfomnia. . .. . ... .. 28.8 22.4 -3.38 -2.88 344.0 110.9 -2.08 -3.12 370.8 165.9 -5.78 -5.03 98.9 79.0
Coloeath: -, 30.6 26.9 -3.65 -2.82 3048 96.2 -3.42 -2.37 335.7 1458 -6.70 -5.64 771 62.3
Connecticut . . . . . .. 309 28.4 -3.17 -2.14 355.6 112.0 -1.41 -3.49 491.6 2278 -6.59 -6.46 85.3 62.3
Delawawe. .. ... il 34.9 29.1 -3.96 -3.09 382.4 140.5 * * * * -5.91 -5.83 90.5 67.2
District of Columbia . . 341 29.2 * * * * -1.55 -1.94 630.2 288.0 * * * *
Flonda . ... ... .. . 356 28.4 -3.17 -2.96 376.8 102.8 -2.58 -3.79 514.3 291.2 -5.77 -5.05 92.6 68.5
Georgla ~ ... 0. 38.7 26.4 -3.37 -1.58 463.9 142.0 -1.84 -3.29 650.6 344.0 -6.50 -5.35 135.9 103.6
Mawall . o= . 30.8 24.7 -3.25 -1.75 321.3 104.7 -1.68 -2.13 266.9 120.6 - * * *
gaho . uol o s 26.6 21.7 -2.83 -2.98 362.8 100.6 * * " * -5.77 -5.26 81.8 78.8
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-5.68 -6.73 298.1 202.8 7.60 93.5 10.6 75.6 15.7 0.95 1.03 1.59 4.47 8.50 2.15 Alabama

* * * * * * 59 82.9 31.7 * * * * * * Alaska

* * - * 6.66 104.3 8.3 80.8 30.5 0.72 0.49 3.49 4.58 9.32 1.43 Arizona
-4.89 -5.56 340.3 239.2 7.83 91.8 9.0 67.5 19.4 * 0.37 0.50 3.83 7.70 2.3 Arkansas
-5.10 -4.90 142.8 124.4 6.11 1258 9.5 93.9 20.3 0.82 0.12 0.17 4.68 9.73 2.21 California

" * " * 6.35 82.6 7.7 79.0 26.8 * 0.93 2.10 4.85 8.33 2.21 Colorado

* * * * 6.46 103.9 9.6 99.7 15.4 0.73 0.26 0.12 3.99 11.82 3.09 Connecticut

* * * * 7.13 138.3 12.5 98.7 22.4 * * * * 13.34 2.29 Delaware
-5.11 -5.98 1431 120.2 5.31 119.5 14.8 111.0 15.8 * * * 2.60 11.32 3.48 District of Columbia
-5.79 -6.56 268.9 221.4 6.31 116.4 9.0 81.4 223 1.08 0.30 0.44 4.33 10.71 1.61 Florida
-6.15 -6.87 354.3 264.7 8.03 92.5 10.3 72.8 17.3 0.56 0.09 0.52 3.97 9.29 1.88 Georgia
-6.62 -4.70 107.7 84.2 1.56 69.6 8.2 58.5 20.0 * * * 3.86 5.66 1.06 Hawaii

* * * * 6.68 78.5 7.5 80.9 28.6 * * * 3.33 9.09 0.96 Idaho
-5.13 -6.66 191.0 153.6 6.78 106.0 10.6 971 17.2 1.02 0.58 0.81 4.20 10.98 3.49 llinois
-7.41 -8.18 185.1 168.6 7.59 106.8 95 89.7 19.2 0.75 0.44 0.68 4.34 10.29 2.89 Indiana

* * * * 8.23 92.0 8.7 85.9 20.7 1.22 0.27 0.29 4.71 10.82 2.38 lowa

* " * " 7.66 95.7 8.6 84.2 19.5 * 0.13 0.34 472 9.38 2.85 Kansas
-5.95 -6.77 230.2 185.6 8.60 124.8 10.4 80.7 188 0.78 4.90 6.41 3.72 9.81 232 Kentucky
-4,83 -5.88 261.1 187.0 7.43 116.9 10.6 75.3 21.3 0.56 0.04 0.35 412 9.38 0.92 Louisiana

* * - * 6.55 106.3 7.9 92.9 25.3 * * * 4.89 12.98 4.98 Maine
-4.30 -4.35 184.8 153.1 6.82 127.7 11.3 95.4 20.6 0.83 0.42 0.21 3.59 11,99 2.82 Maryland
-5.39 -6.59 136.9 76.7 7.05 110.8 9.7 107.1 16.5 0.81 0.01 0.08 4.19 11.45 3.92 Massachusetts
-4.75 -5.01 184.4 163.3 7.48 113.6 10.2 93.7 22.0 0.71 0.25 0.39 4.42 11.17 2.05 Michigan

- o * * 6.92 83.8 8.7 88.4 211 0.82 0.05 1.40 4.99 8.98 2.60 Minnesota
-5.28 -5.73 249.0 185.3 7.99 926 9.7 67.9 16.2 * 0.06 0.23 3.82 7.69 1.54 Mississippi
-5.21 -7.02 228.0 178.8 7.57 107.3 10.5 83.7 20.4 0.73 0.23 0.68 4.62 9.15 2.87 Missouri

" * * * 6.74 107.6 10.3 84.4 28.7 * * * 4.81 11.04 0.88 Montana

" * * * 8.25 87.6 9.0 86.9 19.7 * 0.03 0.20 5.98 9.66 1.87 Nebraska

* * " * 7.77 17341 8.0 86.8 40.2 * * * 3.46 11.71 0.99 Nevada

* * * * 7.49 123.1 9.2 96.8 22.9 * * * 3.36 11.96 5.48 New Hampshire
-6.02 -5.68 190.0 157.7 6.23 115.5 11.0 107.0 145 1.69 0.34 0.12 4.56 12.70 3.30 New Jersey

* * " * 419 83.5 9.3 79.1 42.5 * * * 3.36 6.62 0.96 New Mexico
-5.39 -5.80 169.5 119.5 5.95 108.3 10.9 104.1 14.2 1.05 0.12 0.11 4.66 12.46 3.29 New York
-5.71 -7.03 294.1 199.9 8.79 83.4 1.1 79.7 17.4 0.64 0.19 0.28 3.78 8.35 2.04 North Carolina

* * * * 7.50 7.7 9.0 86.7 26.5 * * * 4.63 8.19 0.85 North Dakota
-5.88 -5.86 173.8 149.7 7.1 117.4 10.4 98.2 20.2 0.86 1.06 0.80 4.51 11.86 4.14 Ohio
-5.49 -5.40 163.2 111.6 71 110.6 8.7 76.3 243 0.48 0.11 0.50 4.94 7.70 2.32 Oklahoma

* - " * 8.02 ~134.4 9.3 86.7 226 * 0.07 0.33 4.86 9.30 1.34 Oregon
-5.17 -5.94 199.5 156.3 6.65 102.2 10.3 96.5 20.0 0.86 16.70 1.64 4.56 11.40 2.87 Pennsylvania

* * * * 6.65 114.0 1.2 95.3 20.3 * - * 3.82 13.25 3.35 Rhode Island
-5.06 -5.82 401.4 270.3 712 82.6 10.7 81.4 15.8 * 0.12 0.21 3.65 8.27 217 South Carolina

* * * * 7.36 715 10.0 82.0 27.4 * * - 4.37 8.43 1.10 South Dakota
-5.34 -6.25 308.8 2209 8.93 101.6 9.2 76.9 17.7 0.89 0.81 0.88 4.48 9.13 3.56 Tennessee
-5.48 -7.45 233.0 173.2 6.03 99.4 8.9 72.6 22.5 0.58 0.09 0.34 3.75 7.63 1.78 Texas

* * * * 4.39 44.9 7.4 79.0 23.3 * * * 3.98 6.08 1.49 Utah

" * * * 7.10 103.7 10.2 89.5 28.6 * * * - 13.36 2.75 Vermont
=5.77 -6.44 246.5 198.0 7.37 116.5 10.6 86.2 19.7 0.73 2.05 1.85 3.95 9.49 2.24 Virginia

* : b * 7.31 127.4 9.5 91.8 22.7 1.71 0.23 0.27 4.08 10.49 1.52 Washington

* * * " 7.08 120.4 9.9 80.7 18.2 * 11.37 14,38 3.99 8.68 1.41 West Virginia

* * * * 7.05 81.9 9.1 93.5 25.7 0.83 0.03 0.18 3.69 10.71 297 Wisconsin

* * * * 5.88 87.5 6.8 82.6 37.8 * * * * 8.74 0.65 Wyoming

Data for Figures
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