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Abstract

Objectives—This report presents final 1998 data on U.S. deaths
and death rates according to demographic and medical characteristics
such as age, sex, race, Hispanic origin, marital status, educational
attainment, injury at work, State of residence, and cause of death.
Trends and patterns in general mortality, life expectancy, and infant
and maternal mortality are also described. A previous report pre-
sented preliminary mortality data for 1998.

Methods—In 1998 a total of 2,337,256 deaths were reported in the
United States. This report presents descriptive tabulations of information
reported on the death certificates. Death certificates are completed by
funeral directors, attending physicians, medical examiners, and coro-
ners. Original records are filed in the State registration offices. Statistical
information is compiled into a national data base through the Vital
Statistics Cooperative Program of the National Center for Health Sta-
tistics (NCHS), Centers for Disease Control and Prevention.

Results—The 1998 age-adjusted death rate for the United States
decreased to an all-time low of 471.7 deaths per 100,000 standard
population, and life expectancy at birth increased to a record high of
76.7 years. Of the 15 leading causes of death in 1998, the largest
decline from the previous year—9.5 percent—in age-adjusted death
rates was for Atherosclerosis (atherosclerosis). Human immunodefi-
ciency virus (HIV) infection dropped from among the 15 leading causes
for the first time since 1987. The age-adjusted death rate for firearm
injuries decreased for the fifth consecutive year, declining 7.4 percent
between 1997 and 1998. Among all causes of death, age-specific death
rates rose for those under 1 year but declined for all other age groups,
although the decline for children aged 1-4 years was not significant.
The infant mortality rate was unchanged from 1997 at 7.2 infant deaths
per 1,000 live births.

Conclusions—The overall improvements in general mortality and
life expectancy in 1998 continue the long-term downward trend in U.S.
mortality. Although unchanged from 1997, the trend in U.S. infant
mortality is of steady declines over the past four decades.
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Highlights

In 1998 a record high total of 2,337,256 deaths were registered
in the United States, 23,011 more than the 2,314,245 deaths recorded
in 1997. The crude death rate for 1998 was 864.7 deaths per
100,000 population, unchanged from the 1997 rate. The age-
adjusted death rate, which eliminates the distorting effects of the
aging of the population, was at a record low of 471.7 per 100,000
U.S. standard population, 1.5 percent lower than the previous low of
479.1 in 1997. The age-adjusted death rate declined between 1997
and 1998 for each of the four major race-sex groups: white males,
white females, black males, and black females.

Age-specific death rates rose significantly (1.7 percent) for
infants (under 1 year) and significantly decreased for all other age
groups except for children aged 1-4 years where the decline was not
significant. The largest declines were as follows: 4.7 percent for ages
25-34 years, 4.5 percent for ages 15-24 years, and 4.3 percent for ages
5-14 years.

In 1998 life expectancy at hirth reached a record high of 76.7
years, an increase of 0.2 years compared with life expectancy in 1997.
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Based on mortality in 1998, females are expected to outlive males
by an average of 5.7 years, and the white population is expected to
outlive the black population by an average of 6.0 years. Record high
life expectancies were reached for white and black males and white
and black females. White females continue to have the highest life
expectancy at birth (80.0 years), followed by black females (74.8
years), white males (74.5 years), and black males (67.6 years). The
greatest improvement in life expectancy between 1997 and 1998 was
for black males (0.4 years).

The ranking of the 15 leading causes of death for the total
population in 1998 remained the same for the first 10 causes. Septi-
cemia (septicemia) moved from the 12th to the 11th position while
Alzheimer's disease moved from the 11th to the 12th. Homicide and
legal intervention (homicide) remained the 13th leading cause while
atherosclerosis climbed from the 15th to the 14th position. Hypertension
with or without renal disease (hypertension) rose to the 15th leading
cause in 1998 while HIV infection dropped from among the 15 leading
causes. The 15 leading causes of death accounted for 84.2 percent of
all deaths in 1998. For the first time since 1987, HIV infection no longer
ranked among the 15 leading causes for all age groups, although it
remained the leading cause of death for black persons aged 25-44
years.

Age-adjusted death rates decreased for 8 of the 15 leading
causes of death between 1997 and 1998. These included athero-
sclerosis, homicide, Alzheimer's disease, Cerebrovascular diseases
(stroke), Diseases of heart (heart disease), Chronic liver disease and
cirrhosis (chronic liver disease), Suicide (suicide), and Malignant neo-
plasms, including neoplasms of lymphatic and hematopoietic tissues
(cancer). HIV infection, ranking among the 15 leading causes for 1997
but not 1998, declined 20.7 percent between 1997 and 1998.

Among the 15 leading causes in 1998, the largest decline in
age-adjusted death rates was for atherosclerosis, with a 9.5 percent
reduction from 1997. Homicide also declined substantially, falling
8.8 percent. The decrease from 1997 to 1998 in mortality from homicide
coincided with a 7.4-percent decrease in the age-adjusted death rate
for firearm injuries. Alzheimer’s disease declined by 3.7 percent, stroke
by 3.1 percent, heart disease by 3.0 percent, chronic liver disease by
2.7 percent, suicide by 1.9 percent, and cancer by 1.6 percent.

Age-adjusted death rates increased between 1997 and 1998
for four leading causes of death: Septicemia, hypertension, Pneu-
monia and influenza (pneumonia and influenza), and Chronic obstruc-
tive pulmonary diseases and allied conditions (COPD). Septicemia rose
by 4.8 percent, hypertension by 4.3 percent, pneumonia and influenza
by 2.3 percent, and COPD by 0.9 percent. Although not statistically
significant, the age-adjusted death rate for Diabetes mellitus (diabetes)
also increased. No changes occurred in the age-adjusted death rates
for Accidents and adverse effects (accidents) and Nephritis, nephrotic
syndrome, and nephrosis (kidney disease).

Mortality from drug-induced causes increased by 5 percent
between 1997 and 1998, while the age-adjusted death rate for alcohol-
induced causes decreased 3 percent from the previous year.

In terms of sex differentials in mortality, the age-adjusted death
rate for all causes of death combined was 58.2 percent higher for males
than for females. For each of the 15 leading causes of death except
Alzheimer's disease, age-adjusted death rates for males were higher
than for females. The greatest sex differential in age-adjusted death
rates was for suicide, with a mortality sex ratio of 4.3 male deaths to

1 female death. This was followed by homicide, with a ratio of 3.5, and
accidents, with a ratio of 2.4. The smallest sex differentials were for
stroke and hypertension, each with a ratio of 1.1 male deaths to 1 female
death and for Alzheimer's disease, with a ratio of 0.9, or about 1.1
female deaths to 1 male death.

The 15 leading causes of death for the total population differed
by age. For age groups 1-4, 5-14, 15-24, and 25-44 years, accidents
was the leading cause of death. In 1998 cancer was the leading cause
of death for those aged 45-64 years, while heart disease was the
leading cause for those aged 65 years and over. The leading cause of
death was the same for the white and black populations for all age
groups except 15-24 and 25-44 years. For the white population,
accidents was the leading cause for these two age groups. For the black
population, homicide was the leading cause for those aged 15-24 years,
while HIV infection was the leading cause for those aged 25-44 years.

Mortality levels also varied by race in 1998. Overall, age-
adjusted death rates for the black population exceeded those of the
white population by 53 percent. Rates for the black population were
higher for most of the leading causes of death. The largest race
differential was for homicide, with a rate 5.7 times higher for the black
population compared with the white population. The next highest race
differential was for hypertension, with an age-adjusted death rate for the
black population that was 3.8 times that for the white population. Three
leading causes that had lower rates for the black population were
COPD, suicide, and Alzheimer's disease.

The age-adjusted death rate for the Hispanic population
decreased from 1997 to 1998. Rates for the Mexican, Puerto Rican,
and Cuban subgroups also decreased, although the decrease was not
statistically significant for the Cuban subgroup. The Cuban population
had the lowest age-adjusted rate, while the Puerto Rican population had
the highest. Mortality of the Hispanic population is understated to some
degree because of net underreporting of Hispanic origin on the death
certificate. The impact of underreporting on the death certificate is offset
somewhat by the undercoverage of the Hispanic population in the
census and in annual population estimates based on the census.

Seven of the 10 leading causes of death among the Hispanic
origin population were also leading causes among the non-Hispanic
population, although some rankings differed. Accidents and diabetes
ranked higher among the Hispanic population, while stroke and COPD
ranked higher among the non-Hispanic population. Homicide, chronic
liver disease, and Certain conditions originating in the perinatal period
(perinatal conditions) were among the 10 leading causes for the His-
panic population, but not the total non-Hispanic population; whereas
suicide, kidney disease, and septicemia were among the 10 leading
causes for the non-Hispanic population, but not the Hispanic population.

The infant mortality rate (7.2 infant deaths per 1,000 live births)
was unchanged from 1997 when it reached a record low. Among the
10 leading causes of infant death, reductions occurred in 5 causes
of infant death. The only cause that showed a statistically significant
decline, however, was Sudden infant death syndrome (SIDS), which
declined 7.1 percent. The neonatal mortality rate remained the same
between 1997 and 1998. The postneonatal mortality rate showed a
slight decline, although the decline was not significant. The infant,
neonatal, and postneonatal mortality rates did not change significantly
from 1997 for the white and black populations. In 1998 the infant
mortality rate for black infants was more than twice that for white infants.



Age-adjusted death rates by marital status show that in 1998
those who had never married had the highest mortality, followed by
those who were divorced or widowed. Those who were married at the
time of death had the lowest mortality. The never-married group had an
age-adjusted death rate 70 percent higher than the ever married and
112 percent higher than the currently married. Age-adjusted death rates
for those widowed and divorced were 85 percent and 86 percent higher
than for those who were married at the time of death.

Higher educational attainment is associated with markedly lower
risk of death. Persons with less than 12 years of education had the
highest age-adjusted death rates, while those with 13 years or more of
education had the lowest. Persons with less than 12 years of education
had rates nearly 21 percent higher than persons with 12 years of
education and 2.5 times higher than persons with 13 years or more.
Based on age-adjusted death rates, males were 12 times more likely
to die from an injury at work than females. Mortality from injury at work
declined 4 percent between 1997 and 1998.

Introduction

This report represents the release of final national mortality
statistics for 1998 and presents detailed data on deaths and death
rates according to a number of social, demographic, and medical
characteristics. These data provide information on mortality patterns
among Americans by such variables as age, sex, race, Hispanic
origin, marital status, educational attainment, injury at work, State of
residence, and cause of death. Information on these mortality patterns
is important for understanding changes in the health and well-being of
the U.S. population (1). Preliminary data for 1998 were presented in
the report Births and Deaths: Preliminary Data for 1998 using at least
an 85 percent sample of 1998 U.S. deaths weighted to independent
control totals (2). The findings in this final report are generally
consistent with those based on preliminary data.

Mortality data in this report can be used to monitor and evaluate
the health status of the Nation in terms of current mortality levels and
long-term mortality trends, as well as to identify segments of the U.S.
population at greatest risk of death from specific diseases and injuries.
Differences in death rates among demographic groups, including racial
and ethnic groups, may reflect group differences in factors such as
socioeconomic status, access to medical care, and the prevalence of
risks specific to a particular group.

Methods

Data in this report are based on information from all death
certificates filed in the 50 States and the District of Columbia. It is
believed that more than 99 percent of deaths occurring in this country
are registered (3). Tables showing data by State also provide
information for Puerto Rico, the Virgin Islands, Guam, American
Samoa, and the Commonwealth of the Northern Mariana Islands
(Northern Marianas). Cause-of-death statistics presented in this report
are classified in accordance with the Ninth Revision, International
Classification of Diseases (ICD-9) (4). A discussion of cause-of-death
classification is provided in the Technical notes.

Mortality data on specific demographic and medical characteristics
except educational attainment cover all 50 States and the District of
Columbia. Educational attainment data are provided for 46 States and
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the District of Columbia. Details on reporting areas for educational
attainment are provided in the Technical notes.

Measures of mortality in this report include the number of deaths;
crude, age-specific and age-adjusted death rates; infant, neonatal,
postneonatal, and maternal mortality rates; life expectancy; and rate
ratios. Changes in death rates from 1997 to 1998 and differences in
death rates across demographic groups in 1998 are tested for statistical
significance. Unless otherwise specified, reported differences are sta-
tistically significant. Additional information on these statistical methods,
random variation and relative standard error, the computation of derived
statistics and rates, population denominators, and the definition of terms
is presented in the Technical notes. Data in this report are based in part
on unpublished work tables. These and other data are available on the
NCHS Web page, at www.cdc.gov/nchs/about/major/dvs/mortdata.htm,
and on the forthcoming CD-ROM entitled, Vital Statistics of the United
States, Mortality, 1998. Availability of mortality microdata is described
in the Technical notes of this report.

Results and discussion

Deaths and death rates

In 1998 a total of 2,337,256 deaths were registered in the United
States, 23,011 more than in 1997. The crude death rate for 1998,
864.7 deaths per 100,000 population, was unchanged from the 1997
rate.

The age-adjusted death rate in 1998 was a record low 471.7 deaths
per 100,000 U.S. standard population, 1.5 percent lower than the rate
of 479.1 in 1997. Age-adjusted death rates are constructs that show
what the level of mortality would be if no changes occurred in the age
composition of the population from year to year. (For a discussion of
age-adjusted death rates, see Technical notes.) Thus, they are better
indicators than unadjusted (crude) death rates for examining changes
in the risk of death over a period of time when the age distribution of
the population is changing. Also, age-adjusted death rates are better
indicators of relative risk when comparing mortality across geographic
areas or between sex or race subgroups of the population that have
different age compositions. Since 1980 the age-adjusted death rate has
decreased every year except 1985, 1988, and 1993, years when major
influenza outbreaks increased mortality in the United States (5-8).
Between 1980 and 1998 the age-adjusted death rate declined 19 per-
cent (figure 1 and table 1).

Between 1997 and 1998 age-adjusted death rates decreased for
the four major race-sex groups, specifically by 2.0 percent for white
males, 0.8 percent for white females, 3.0 percent for black males, and
0.8 percent for black females (tables A and 1). The 1998 age-adjusted
death rates of 562.4 for white males and 355.2 for white females were
record lows as were the 1998 rates of 884.5 for black males and 540.9
for black females. Age-adjusted death rates have declined almost every
year between 1980 and 1998 for white males and females. In 1988 the
rate rose for white females, and in 1993 the age-adjusted death rate
rose for white males and females. For black males and females age-
adjusted death rates fluctuated between 1980 and 1985. For black
males age-adjusted death rates increased from 1985 to 1988, while for
black females age-adjusted death rates declined between 1985 and
1987, and then rose in 1988. Since 1988, except for 1993, age-adjusted
death rates for black males and females have followed a general
downward trend.
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Figure 1. Crude and age-adjusted death rates: United States, 1930-98

Table A. Percent change in death rates and age-adjusted death rates between 1997 and 1998 by age, race, and sex:

United States

All races* White Black
Both Both Both
Age sexes Male Female sexes Male Female sexes Male Female
Percent change

All ages:
Crude. . . ................ 0.0 -0.5 0.5 0.2 -0.2 0.7 -0.7 -18 0.5
Age-adjusted. . . .. ... .. ... -15 2.2 -0.9 -13 -2.0 -0.8 -2.0 -3.0 -0.8
Underlyear . .............. 17 0.7 31 1.0 -0.6 3.2 1.7 2.8 0.4
1-4years. ................. -34 -5.3 -1.3 -4.1 1.4 -18 41 3.0 5.7
5-14years. .. ... .. ... .. .. -4.3 -2.5 -6.9 -3.7 -4.1 -3.8 -55 2.3 -15.1
15-24years .. ... ... ... ... -4.5 -3.8 -6.0 =2.7 -13 -5.9 -9.1 -9.8 -6.5
25-34years . .. ... -4.7 -5.2 -2.6 -4.2 -4.6 -2.5 -7.0 -8.6 -3.4
BAdyears . ... -1.8 -2.7 0.1 -0.4 -1.1 0.9 -5.1 -7.8 -0.8
45-54years . ... -1.7 -1.4 -2.1 -1.7 -1.3 -2.4 -2.3 -2.8 -1.4
5564 years . .. ... ... -3.1 -3.0 -3.3 -3.1 -2.9 -3.4 -2.4 2.2 -2.7
65-74years . . ... ... ... -0.6 -15 04 -04 -13 0.7 -16 -2.6 -0.6
75-84years.. . . ... ... -0.4 -1.4 0.2 -0.5 -1.4 0.1 1.6 0.2 25
85yearsand over. . . .......... -15 -4.0 -04 -15 -4.0 -04 =17 -34 -0.9

YIncludes races other than white and black.

2Death rates for “Under 1 year” (based on population estimates) differ from infant mortality rates (based on live births).

In 1998 the age-adjusted death rate for males of all races was 1.6
times that for females (table B), unchanged from the previous year.
During 1940-79 rates for males and females diverged as the rates for
females declined more than for males (54.9 and 36.6 percent, respec-
tively). Since 1980 age-adjusted death rates have decreased less for
females than males (13.9 and 24.2 percent, respectively), with the result
that the gap between male and female mortality is narrowing (table 1).

In 1998 the age-adjusted death rate for the black population was
1.5 times that for the white population (table B). For 1960-82 rates for

the black and white populations declined by similar percents (27.1 and
26.8 percent, respectively). For 1982-88 rates diverged as they
increased 3.5 percent for the black population and decreased 3.7 per-
cent for the white population. Since 1988 age-adjusted death rates have
declined by 14.7 percent for the black and by 12.2 percent for the white
population.

Death rates by age, sex, and race—Between 1997 and 1998 death
rates for the total population significantly increased for infants under 1
year but decreased for all other age groups, except for ages 1-4 years
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Table B. Percent of total deaths, death rates, age-adjusted death rates for 1998, percent change in age-adjusted death
rates from 1997 to 1998 and 1979 to 1998, and ratio of age-adjusted death rates by race and sex for the 15 leading

causes of death for the population in 1998: United States

[Death rates on an annual basis per 100,000 population; age-adjusted rates per 100,000 U.S. standard population; see Technical notes]

Age-adjusted death rate

Percent change Ratio
Percent 1997 1979 Male Black
Cause of death (Based on the Ninth Revision of total Death to to to to
Rank! International Classification of Diseases, 1975) deaths rate 1998 1998 1998 female white

AlLCAUSES o oo 100.0 864.7 471.7 -15 -18.2 16 15

1 Diseases of heart. . . . ... ... . . . 31.0 268.2 126.6 -3.0 -36.5 1.8 15
2 Malignant neoplasms, including neoplasms of

lymphatic and hematopoietic tissues. . . ... ........ ... ... . ... 232 200.3 123.6 -16 -55 14 1.3

3 Cerebrovascular diseases . . . .. ... .. 6.8 58.6 25.1 =31 -39.7 11 1.8

4 Chronic obstructive pulmonary diseases

and allied conditions . . . . .. ... 48 417 213 0.9 459 14 0.8

5 Accidents and adverse effects. . . ... ... o 42 36.2 30.1 - -29.8 24 12

Motor vehicle accidents . . . .. ... ... . 19 16.1 15.6 -19 -32.8 2.2 11

All other accidents and adverse effects. . . . ............... ... 2.3 20.1 14.4 14 -26.5 2.7 14

6 Pneumonia and influenza . . .. ... ... .. 3.9 34.0 13.2 2.3 17.9 15 14

7 Diabetes mellitus . . . . ... ... 2.8 24.0 13.6 0.7 38.8 1.2 24

8 SUICIHE . . o oo 13 11.3 104 -1.9 -11.1 43 05

9 Nephritis, nephrotic syndrome, and nephrosis . . .. ............... 11 9.7 4.4 - 2.3 15 25

10 Chronic liver disease and cirthosis. . . .. ......... ... ... .. ... 11 9.3 72 =27 -40.0 2.3 11

1 Septicemia . . . . . 1.0 8.8 44 48 91.3 1.2 27

12 Alzheimer'sdisease. . . . ... .. ... 1.0 8.4 2.6 =37 1,200.0 0.9 0.7

13 Homicide and legal intervention. . . . .. ... ... .. ... ... 0.8 6.8 7.3 -8.8 -28.4 35 5.7

14 AtherosClerosis. . . . . o v 0.7 5.7 19 -9.5 -66.7 13 1.0

15 Hypertension with or without renal disease . . .. ... .............. 0.6 5.3 24 4.3 26.3 11 3.8

AllOther CaUSES . . . . o ot 15.8 136.6

- Quantity zero.
... Category not applicable.
Rank based on number of deaths; see Technical notes.

where the decline was not statistically significant (table A and figure 2).
The largest decreases occurred for the following age groups: 25-34
(4.7 percent), 15-24 (4.5 percent), and 5-14 years (4.3 percent).

The death rate for males declined significantly between 1997 and
1998 in all age groups except under 1 year and 5-14 years (table A).
The largest decreases for males were for those aged 1-4 (5.3 percent),
25-34 (5.2 percent), and 85 years and over (4.0 percent). For females,
the death rate increased significantly (3.1 percent) for infants under 1
year but declined significantly in age groups 5-14, 15-24, 25-34,
45-54, 55-64, and 85 years and over. The largest decreases for
females were for those aged 5-14 (6.9 percent) and 15-24 years
(6.0 percent).

Among white males, age-specific death rates were lower in 1998
than in 1997 for all age groups. Decreases were statistically significant
for all ages except for under 1 year, 5-14, 15-24, and 35-44 years, with
the largest decrease for those aged 1-4 years (7.4 percent). The death
rate for black males declined significantly in all age groups except under
1 year, 1-4, 5-14, and 75-84 years. The largest decreases were for
those aged 15-24, 25-34, and 35-44 years (9.8, 8.6, and 7.8 percent,
respectively). For white females, the age-specific death rate for under
1 year increased significantly (3.2 percent) while the rate for age groups
15-24, 45-54, and 55-64 years decreased significantly. The largest
decline was 5.9 percent for those aged 15-24 years. The rate for black
females significantly increased for ages 75-84 years (2.5 percent) while
the rate significantly decreased for age groups 5-14 and 55-64 years,
with the largest decline for those aged 5-14 years (15.1 percent).

Expectation of life at birth and at specified ages

Life expectancy at birth represents the average number of years
that a group of infants would live if the infants were to experience
throughout life the age-specific death rates present at birth. The life
table methodology used to calculate the life expectancies shown in
this report was revised beginning with the 1997 data year (see
Technical notes). The new method is more comparable to decennial
life table methods, provides more accurate estimates, and provides
more age detail than the previous method. Values produced by the
new method are similar to those produced by the previous method. In
1998 life expectancy at birth reached a record high of 76.7 years, an
increase of 0.2 year contrasted with life expectancy in 1997. This
increase continues the general upward trend in U.S. life expectancy
observed throughout the 20th century.

In 1998 life expectancy for females was 79.5 years, a 0.1-year
increase from 1997, while for males it was 73.8 years, a 0.2-year
increase. From 1900 to the late 1970's, the sex gap in life expectancy
widened from 2.0 years to 7.8 years. Since the peak in the 1970's, this
gap has been narrowing. The difference in life expectancy between the
sexes declined from 5.8 years in 1997 to 5.7 years in 1998.

Between 1997 and 1998 life expectancy increased 0.2 year for the
white and black populations to record highs of 77.3 and 71.3 years,
respectively. The difference in life expectancy between the white and
black populations was 6.0 years, the same as in 1997. The white-black
difference in life expectancy was the smallest in 1982 at 5.7 years, but
by 1989 had widened to 7.1 years.
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Figure 2. Death rates by age and sex: United States, 1950-98

Among the four race-sex groups (figure 3), white females con-
tinued to have the highest life expectancy at birth (80.0 years), followed
by black females (74.8 years), white males (74.5 years), and black
males (67.6 years). Record high life expectancies were reached for all
groups. Life expectancy for black males declined every year from 1984
to 1989 then increased from 1990 to 1992 and 1994 to 1998 (table 6).
For white females life expectancy increased nearly every year from
1970 to 1992, when it reached a record high of 79.8 years. In 1998 life
expectancy for white females surpassed this high by 0.2 year. Between
1988 and 1992 and between 1995 and 1998, life expectancy for black
females increased. Overall the largest gain in life expectancy between
1980 and 1998 was for white and black males (3.8 years each), followed
by black females (2.3 years), and white females (1.9 years). Between
1997 and 1998 the largest gain was for black males (0.4 years), followed
by white males (0.2), and white and black females (0.1 each).

Life tables shown in this report may be used to compare life
expectancies at selected ages from birth to 100 years. For example,
a person who has reached 65 years may look forward to living to an
older age, on the average, than one who has reached 50 years. On the
basis of mortality experienced in 1998, a person aged 50 years could

expect to live an average of 29.8 more years for a total of 79.8 years,
a person aged 65 years could expect to live an average of 17.8 more
years for a total of 82.8 years, and a person aged 85 years could expect
to live an average of 6.3 more years for a total of 91.3 years (tables 4
and 5).

Leading causes of death

The 15 leading causes of death in 1998 accounted for 84.2 per-
cent of all deaths in the United States (table B). (Causes of death are
ranked according to number of deaths. For ranking procedures, see
Technical notes.) In 1998, 14 of the 15 leading causes remained the
same as in 1997, but the ranking changed as follows: Alzheimer's
disease, the 11th leading cause of death in 1997, became the 12th
leading cause in 1998; septicemia, the 12th leading cause in 1997,
became the 11th leading cause in 1998; and atherosclerosis, the 15th
leading cause in 1997, became the 14th leading cause in 1998.
Homicide remained the 13th leading cause in 1998 despite an
8.8 percent decrease in the age-adjusted rate. Newly among the 15
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Figure 3. Life expectancy by sex: United States, 1970-98

leading causes in 1998 was hypertension as the 15th leading cause
while HIV infection fell from among the 15 leading causes for the first
time since 1987.

Because the age pattern of mortality can vary greatly by cause of
death, changes in crude rates over time can be greatly influenced by
the changing composition of the population. In contrast, age-adjusted
rates eliminate the influence of such a shift in population. Therefore, for
most leading causes, age-adjusted death rates are better indicators
than crude death rates for showing changes in mortality risk over time.
Consequently, age-adjusted rates are used to depict trends for all 15
leading causes of death (figure 4).

Among these causes, age-adjusted

death rates for 8 of the 15 leading causes showed statistically significant
decreases from 1997 to 1998 (table B). The most notable decline was
for atherosclerosis, with a decrease of 9.5 percent, a decline consistent
with the general downward trend observed since 1950.

In 1998 HIV infection fell from among the 15 leading causes of
death for the first time since 1987, the year in which HIV infection was
added to the list of rankable causes (see Technical notes). The age-
adjusted rate for HIV infection continued to decline significantly for the
third consecutive year, decreasing 28.8 percent from 1995 to 1996;
47.7 percent from 1996 to 1997; and 20.7 percent from 1997 to 1998.

The age-adjusted death rate for the leading cause of death, heart
disease, declined by 3.0 percent in 1998, while the age-adjusted death
rate for cancer, the second leading cause of death, declined by 1.6 per-
cent. Together, these two causes accounted for 54 percent of all U.S.
deaths. Heart disease mortality has generally been declining since
1950, and cancer mortality has shown a gradual but consistently
downward trend since 1990. The age-adjusted rate for stroke, the third
leading cause of death, declined by 3.1 percent between 1997 and
1998. Stroke generally declined between 1950 and 1992, increased
1.9 percent between 1992 and 1995, and has declined 6.0 percent

since 1995. Suicide, the eighth leading cause of death, decreased for
the third consecutive year, declining 1.9 percent between 1997 and
1998. The 10th leading cause of death, chronic liver disease, decreased
by 2.7 percent, and the 12th leading cause, Alzheimer's disease,
decreased by 3.7 percent. Homicide, the 13th leading cause, continued
a downward trend observed since 1991, declining 8.8 percent between
1997 and 1998. From 1987 to 1991 homicide mortality rose at an
average rate of more than 6 percent per year. Atherosclerosis, the 14th
leading cause of death, decreased by 9.5 percent, the largest decline
among the 15 leading causes in 1998.

Age-adjusted death rates increased significantly for 4 of the 15
leading causes from 1997 to 1998. The fourth leading cause, COPD,
increased 0.9 percent. Pneumonia and influenza, the sixth leading
cause, increased by 2.3 percent, reflecting the effect of an influenza
outbreak that occurred during the 1997-1998 winter season. Among the
15 leading causes, the largest increase in the age-adjusted rate was
for septicemia, the 11th leading cause, followed by hypertension, the
15th leading cause (4.8 and 4.3 percent, respectively). The seventh
leading cause, diabetes, increased although not significantly. Between
1986 and 1996 diabetes mortality had been increasing consistently, and
at an accelerated rate since 1990. An anomalous 14-percent increase
inthe age-adjusted rate for diabetes during 1988-89 has been attributed
in part to the 1989 revision of the death certificate (9). Age-adjusted
death rates for two of the leading causes of death, accidents and kidney
disease, did not change between 1997 and 1998.

Leading causes of death differed by age, sex, and race (table 8).
Accidents was the leading cause of death for those aged 1-4, 5-14,
15-24, and 25-44 years. While in 1995 HIV infection was the leading
cause of death for the age group 25-44 years, by 1997 it dropped to
a rank of fifth where it remained in 1998. In the older age groups, chronic
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diseases were the leading causes: cancer, for those aged 45-64 years,
and heart disease, for those aged 65 years and over. At the younger
ages, homicide ranked third for those aged 1-4 and 5-14 years and
second for those aged 15-24 years while suicide ranked third for those
aged 15-24 years.

Seven of the 10 leading causes of death were the same for males
and females, although there were differences in the ranking. Accidents
was the third leading cause of death for males but seventh for females.
Stroke, the third leading cause of death for females, was fourth for
males, and COPD, the fourth leading cause for females, was fifth for
males. While fifth in the leading causes of death among females,
pneumonia and influenza was sixth among males. Diabetes was the
seventh leading cause of death for males but was sixth for females.
Suicide, chronic liver disease, and homicide were respectively the 8th,

9th, and 10th leading causes of death for males but did not rank at all
among the 10 leading causes of death for females. Alzheimer’s disease,
kidney disease, and septicemia (diseases more likely to affect the
elderly) were among the 10 leading causes of death for females but not
males. The sex patterns in leading causes of death also differed
according to age. In general the 10 leading causes were the same, but
the relative rankings varied by sex for a given age group. For example,
for the age group 25-44 years, cancer was the leading cause of death
among females but ranked fourth for males; for the age group 45-64
years, accidents ranked third among males but sixth among females.

Although there were differences in ranking, seven of the leading
causes were the same for the white and black populations. Thus, COPD
was the fourth leading cause for the white population, but was eighth
for the black population. Diabetes, the fifth leading cause for the black



population, was the seventh leading cause for the white population.
Suicide, chronic liver disease, and kidney disease were among the 10
leading causes for the white population but not for the black population.
Homicide, HIV infection, and perinatal conditions were among the 10
leading causes for the black population but not the white population.
Within broad age groups for the white and black populations, the leading
cause was the same except for the age groups 15-24 and 25-44 years.
For hoth of these age groups, the leading cause for the white population
was accidents; while for the black population, the leading cause for
those aged 15-24 years was homicide, and for those aged 25-44 years,
HIV infection. Beyond the age group 5-14 years, accidents ranked
higher for the white than for the black population; while homicide
consistently ranked higher for the black population for all age groups
under 25 years and HIV infection consistently ranked higher for the
black population for all age groups under 45 years. For the age groups
5-14, 15-24, and 25-44 years, suicide ranked higher for the white
population.

The relative risk of death in one group compared with another can
be expressed as aratio. Ratios based on age-adjusted death rates show
that males have higher rates than females for 14 leading causes of
death (table B), with seven rates for males at least 1.5 times those for
females. The largest ratio (4.3) was for suicide. Other large ratios were
homicide (3.5), accidents (2.4), chronic liver disease (2.3), heart disease
(1.8), pneumonia and influenza (1.5), and kidney disease (1.5).

Rates for the black population compared with the white population
were at least 1.5 times greater for seven of the leading causes of death
(table B). The largest ratio was for homicide (5.7). Other causes for
which the ratio was large include hypertension (3.8), septicemia (2.7),
kidney disease (2.5), diabetes (2.4), stroke (1.8), and heart disease
(1.5). For three of the leading causes, age-adjusted rates were higher
for the white than the black population: COPD (1.2), Alzheimer's disease
(1.3), and suicide (1.5).

Hispanic mortality

Problems of race and Hispanic-origin classification affect the
level of Hispanic death rates and the relative levels compared with the
non-Hispanic population (see Technical notes). Mortality of Hispanics
is somewhat understated because of net underreporting of Hispanic
origin on the death certificate. Hispanic origin on the death certificate
may be underreported by an estimated 7 percent (10) (see Technical
notes). Mitigating this somewhat is undercoverage of the Hispanic
population in the census and in annual population estimates based on
the census (10). The age-adjusted death rate for the Hispanic
population declined by 2.1 percent from 1997 to 1998, from 350.3
deaths per 100,000 U.S. standard population to 342.8, compared with
a decline of 1.4 percent for the non-Hispanic population from 485.0 to
478.0.

Mortality for the Hispanic population can be compared with that of
the non-Hispanic white and black populations (tables 3 and 9). The
crude death rate for the Hispanic population was nearly 67 percent
below that of the non-Hispanic white population and 61 percent below
that of the non-Hispanic black population. The age-adjusted death rate,
which controls for age-composition differences, was 24 percent lower
for the Hispanic population than for the non-Hispanic white population
and nearly 52 percent lower than for the non-Hispanic black population.
The larger difference in the crude death rates for the Hispanic and
non-Hispanic black populations reflects a combination of the lower

National Vital Statistics Reports, Vol. 48, No. 11, July 24, 2000 9

age-specific mortality, especially for the older age groups, and the
younger age composition of the Hispanic population compared with that
of the non-Hispanic black population. Part of the difference is also due
to underreporting of Hispanic origin on the death certificate (see Tech-
nical notes).

Within the Hispanic population, the age-adjusted death rate for
males was 1.7 times that for females, compared with 1.6 for the
non-Hispanic white and non-Hispanic black populations. The male-to-
female ratio differed substantially by age, with Hispanic males expe-
riencing more than 2 times greater death rates than Hispanic females
for ages 15-44 years. The ratio ranged between 1.2 and 1.4 for ages
under 15 years and between 1.2 and 2.0 for ages 45 years and over.

The age-adjusted death rates were substantially lower for the
Cuban (299.5), Central and South American and Other and unknown
Hispanic (325.0), and Mexican populations (348.4) than for the Puerto
Rican population (406.1). Among Hispanic males and females, the
Cuban population had the lowest age-adjusted death rate, while the
Puerto Rican population had the highest.

Nine of the 10 leading causes of death for the Hispanic population
remained the same from 1997 to 1998. The ranking also remained the
same except that homicide, the sixth leading cause of death in 1997,
dropped to seventh, while pneumonia and influenza moved from sev-
enth to sixth.

Leading causes of death for all age groups combined differed
between the Hispanic and the total non-Hispanic, non-Hispanic white,
and non-Hispanic black populations (table 9). Although the two leading
causes of death—heart disease and cancer—were the same, they
accounted for 55 percent of all deaths in 1998 for the total non-Hispanic
population but for only 45 percent for the Hispanic population. These
two causes accounted for 55 percent of the deaths for the non-Hispanic
white population and 50 percent for the non-Hispanic black population.
Of the 10 leading causes of death for the Hispanic population, homicide
(the 7th leading cause), chronic liver disease (the 8th leading cause),
and perinatal conditions (the 10th leading cause) were not among the
10 leading causes for the total non-Hispanic population. Suicide, kidney
disease, and septicemia, the 8th, 9th, and 10th leading causes of death
for the total non-Hispanic population, were not among the 10 leading
causes for the Hispanic population (table 9).

Differences in the ranking of the leading causes of death for all
ages combined between these population groups largely reflect differ-
ences in age composition; that is, the Hispanic population has a greater
proportion of young persons, and, accordingly, a larger proportion of
deaths due to causes that are more prevalent at younger ages. Within
broad age groups, leading causes were similar between the population
groups. However, even within age categories some differences exist.
Homicide and HIV infection ranked higher for the Hispanic population
than for the total non-Hispanic population for those aged 25-44 years
and HIV infection and chronic liver disease also ranked higher for the
Hispanic population than for the total non-Hispanic population for ages
45-64 years. COPD ranked lower for the Hispanic population than for
the total non-Hispanic population for ages 15-24, 45-64, and 65 years
and over. Suicide ranked lower for the Hispanic population than for the
total non-Hispanic population for ages 5-14, 25-44, and 45-64 years.

Firearm mortality

In 1998 a total of 30,708 persons died from firearm injuries in the
United States (tables 16 and 18). This number was 5.3 percent lower
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than the 32,436 deaths in 1997. Firearm suicide and homicide, the
two major component causes, accounted for 56.7 and 39.4 percent,
respectively, of all firearm injury deaths in 1998. The number of
firearm deaths among those aged 19 years and under was 10.2 per-
cent lower than in 1997. This number has decreased each year since
1994, a peak year, resulting in an overall decline of 35 percent
between 1994 and 1998. Despite the decrease, in 1998 children
under 20 years still accounted for 12.3 percent of all firearm deaths.

Of the firearm injury deaths in 1998, 61.9 percent were white
males, 21.5 percent were black males, 11.3 percent were white females,
and 3.0 percent were black females. The largest numbers of firearm
deaths for males were for the age groups 15-19, 20-24, and 25-29
years; the largest numbers of firearm deaths for females were for the
age groups 25-29, 35-39, and 40-44 years. Although the numbers of
firearm deaths for all ages were highest for white males, the age-
adjusted and age-specific death rates for firearm injuries were generally
highest for black males, followed by white males, black females, and
white females. Over the age of 55, however, age-specific death rates
for firearm injury were highest for white males (table 17).

Between 1997 and 1998 age-specific death rates for firearm
injuries declined for age groups 15-19, 20-24, 25-29, 30-34, and
55-59. The only statistically significant increase, 12.9 percent, was
among those aged 80-84 years; changes among all other age groups
were not significant. The largest decline in firearm mortality between
1997 and 1998 was 13.3 percent for the age group 15-19 years.

In 1998 the age-adjusted death rate for firearm injuries was 11.3
deaths per 100,000 U.S. standard population, 7.4 percent lower than
the rate of 12.2in 1997. Since 1980 the trend in mortality due to firearms
has changed directions several times. The age-adjusted death rate
decreased by 14.2 percent between 1980 and 1985, increased by
16.9 percent between 1987 and 1991, decreased by 2 percent between
1991 and 1992, increased by 4.7 percent from 1992 to 1993, and has
declined every year since 1993. Between 1993 and 1998 the age-
adjusted death rate for firearm injuries declined by 27.6 percent
(table 18).

Between 1997 and 1998 the age-adjusted death rate for firearm
injuries decreased by 12.2 percent for black males and 5.3 percent for
white males. The rate for black females and white females also declined,
although the decline was not statistically significant. In 1998 the rate
for males was 5.9 times that for females, and the rate for the black
population was 2.4 times that of the white population.

The age-adjusted death rate decreased 10.7 percent for firearm
homicide, and 3.3 percent for firearm suicide between 1997 and 1998.
The rate remained the same for firearm accidents. In 1998 the age-
specific death rates for firearm homicide were highest for the age groups
15-19, 20-24, and 25-29 years. Black males aged 20-24 years had
the highest rate at 116.7 per 100,000 population. The highest rate for
suicide by firearms was 47.2 for white males 85 years and over.

Injury mortality by mechanism and intent

Injury data are presented using an alternative framework (11);
the previously presented tabulations of firearm mortality are compat-
ible with this framework. The framework shifts the focus from the
traditional emphasis on manner of death or “intent,” that is, on
accidents, homicides, suicides, with subcategories showing “mecha-
nism” (for example, drowning or falls) (12) to an emphasis on
mechanism with subcategories showing manner of death, or “intent”
(for example, accident and homicide) (11,13).

In 1998 a total of 146,941 deaths were classified as “injuries” using
the alternative framework (table 19) compared with 150,445 deaths
classified to “external causes” (97,835 accidents; 30,575 suicides;
18,272 homicides; and 3,763 other external causes) using the traditional
vital statistics tabulation lists (table 10). The difference between counts
of total injury deaths and total external cause deaths is that the injuries
exclude 3,228 deaths from Misadventures during medical care,
abnormal reactions, and late complications and the 276 deaths from
Drugs, medicaments, and biological substances causing adverse
effects in therapeutic use, which are classified as external causes in
ICD-9 (4). Deaths from motor vehicle traffic-related injuries and firearm-
related injuries were responsible for 28.8 and 20.9 percent of all injury
deaths in 1998. Deaths from poisoning and falls accounted for an
additional 12.5 and 9.1 percent of injury deaths. While nearly all motor
vehicle traffic deaths are classified as unintentional, 2.8 percent of
firearm deaths are so classified while 56.7 percent and 38.4 percent,
respectively, are coded as suicides and homicides. Similarly, 58.7 per-
cent of poisoning deaths are unintentional, 27.6 percent are suicides
and for 13.2 percent the intent is undetermined.

Of the 146,941 injury deaths, the largest number of deaths were
for the age groups 15-24, 25-34, and 35-44 years. Although numbers
of deaths were highest for young persons, age-specific death rates for
injuries were highest at older ages, with the highest rate (289.7 per
100,000 for persons 85 years and over. Patterns of injury mortality by
age vary by mechanisms. Death rates associated with motor vehicle
traffic injuries are highest at 15-24 years and age groups 75 years and
over while firearm-related death rates peak at 15-24 years. Death rates
for poisoning are highest at ages 35-44 years (15.3 per 100,000
population); about 62.4 percent of poisoning deaths at that age are
unintentional and 22.7 percent are suicides. Fall mortality, on the other
hand, is higher for the oldest persons in the population, 108.7 per
100,000 persons 85 years and over.

In 1998 the age-adjusted death rate for injuries was 48.3 per
100,000 U.S. standard population. For the four major mechanisms, the
rates were as follows: Motor vehicle traffic, all (15.3); Firearm (11.3);
Poisoning (6.3); and Fall (2.6).

Drug-induced mortality

In 1998 a total of 16,926 persons died of drug-induced causes in
the United States (table 20). The category “drug-induced causes”
includes not only deaths from dependent and nondependent use of
drugs (legal and illegal use), but also poisoning from medically
prescribed and other drugs. It excludes accidents, homicides, and
other causes indirectly related to drug use. Also excluded are
newborn deaths due to mother's drug use. (For drug-induced causes,
see Technical notes.) Between 1997 and 1998 the age-adjusted death
rate for drug-induced causes increased 5 percent from 5.6 deaths per
100,000 U.S. standard population to 5.9, the highest it has been since
at least 1979. The rate increased by 35 percent from 1983 to 1988,
then declined 14 percent between 1988 and 1990, and increased
every year since 1990. Between 1990 and 1998, the age-adjusted
death rate for drug-induced causes increased by 64 percent. In 1998
the age-adjusted death rate for drug-induced causes for males was
2.3 times the rate for females, and the rate for the black population
was 1.4 times the rate for the white population.



Alcohol-induced mortality

In 1998 a total of 19,515 persons died of alcohol-induced causes
in the United States (table 21). The category “alcohol-induced
causes” includes not only deaths from dependent and nondependent
use of alcohol but also accidental poisoning by alcohol. It excludes
accidents, homicides, and other causes indirectly related to alcohol
use as well as deaths due to fetal alcohol syndrome. (For alcohol-
induced causes, see Technical notes.) The age-adjusted death rate
for alcohol-induced causes in 1998 was 6.1 deaths per 100,000 U.S.
standard population, a decrease of 3.2 percent from the rate of 6.3 in
1997. The rate decreased 20 percent from 1980 to 1986, increased
9 percent from 1986 to 1989, and decreased 7 percent from 1989 to
1991. There was very little change in the age-adjusted rate between
1991 and 1995. Between 1995 and 1998 the age-adjusted death rate
for alcohol-induced causes decreased 9 percent. In 1998 the age-
adjusted death rate for alcohol-induced causes for males was 3.5
times the rate for females, and the rate for the black population was
1.5 times the rate for the white population.

Marital status

Among those aged 15 years and over, the number of deaths in
1998 of persons who were married was 938,920; widowed, 885,535;
never married, 228,256; and divorced, 233,291 (table 22) (see Tech-
nical notes). Those never married had the highest age-adjusted death
rate, followed by divorced, widowed, and married persons, respec-
tively. The never-married group has an age-adjusted death rate
70 percent higher than the ever-married and 2.1 times the rate for the
currently married. Age-adjusted death rates for widowed and divorced
persons were 85 percent and 86 percent higher, respectively, than for
those who were currently married at the time of death.

For all age groups 15 years and over, death rates for married
persons were much lower than those for never-married persons. For
ages 25-34 and 35-44 years, widowed persons had the highest death
rates; but beginning at age 45, those who never married had the highest
death rates.

For each marital status group, males had higher age-adjusted
death rates than females, ranging from 79 to 82 percent greater in 1998.
Black persons in each marital status group were more likely to die than
white persons, with rates ranging from 6 to 54 percent greater.

Educational attainment

Age-specific and age-adjusted death rates are shown by educa-
tional attainment for age groups in the range 25-64 years (table 23).
In the 46 reporting States and the District of Columbia, a total of
209,049 decedents aged 25-64 years had completed 12 years of
education, compared with 144,423 who had completed 13 years or
more and 110,572 who had completed less than 12 years. For the
total population, and for males and females separately, mortality is
inversely associated with educational attainment; that is, the average
risk of death decreases markedly with increasing educational attain-
ment. The age-adjusted death rate for those with less than 12 years
of education was 538.3 per 100,000 U.S. standard population—
20.8 percent higher than the rate of 445.6 for those with 12 years of
education and 2.5 times the rate for those with 13 years of education
or more. Rates are shown only for ages 25-64 years because
persons under age 25 may not have completed their education. Rates
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are not shown for the older ages because of misreporting of
educational attainment on the death certificate (see Technical notes).
Data on educational attainment must be interpreted with caution
because of misreporting on the death certificate and biases that result
from differences between the classification of educational attainment
on the death certificate and in census surveys (see Technical notes).

Injury at work

For persons aged 15 years and over, a total of 5543 deaths
were reported on death certificates due to injuries at work (table 24).
Rates were lowest for age groups 15-34 years and 65 years and
over. The risk of work-related death was much greater for males than
for females; the age-adjusted death rate for males was 4.8 deaths per
100,000 U.S. standard population compared with 0.4 for females,
resulting in a mortality ratio of 12. The age-adjusted rate for the white
population (2.7) was 17 percent higher than the rate for the black
population (2.3). The male-to-female ratios for the white and black
populations were 10.0 and 11.5, respectively.

The age-adjusted death rate for injury-at-work deaths in 1998 was
2.6 deaths per 100,000 U.S. standard population (table 25), 4 percent
less than that in 1997. The rate decreased by 4 percent for males and
increased 20 percent for females. Changes in the rates between 1997
and 1998 for the white and black populations were not statistically
significant.

Infant mortality

In 1998 a total of 28,371 deaths occurred in children under 1
year (table C), 326 more than in 1997. However, the infant mortality
rate of 7.2 infant deaths per 1,000 live births was unchanged from
1997 when it dropped to the lowest rate ever recorded for the United
States (figure 5 and table 27). The mortality rate for white infants was
unchanged (6.0 in both 1997 and 1998), whereas the rate for black
infants increased (14.3 in 1998 compared with 14.2 in 1997) although
the increase was not statistically significant. Race cited on the death
certificate is considered accurate for white and black infants (10). For
other racial groups, however, race may be misreported on the death
certificate; consequently, race for these population groups is better
measured using data from the linked file of live births and infant
deaths (14).

The ratio of the black-to-white infant mortality rates was 2.4 in
1998. During 1960-71 infant mortality rates converged as a result of
the rates declining more for the black than the white population (31.6
and 25.3 percent, respectively). From 1971-90 rates diverged as rates
for the black population declined less than for the white population (43.9
and 55.0 percent, respectively). Since 1990 rates for the white and black
populations declined by similar percents, each by about 21 percent.

Between 1997 and 1998 the neonatal mortality rate (deaths to
infants age 0-27 days per 1,000 live births) for all infants (4.8) and white
infants (4.0) remained the same (table 27). For black infants, the rate
(9.5) did not change significantly from 1997. The postneonatal mortality
rate (deaths to infants age 28 days-1 year per 1,000 live hirths) declined
4.0 percent. The rate for white infants (2.0) and black infants (4.8) did
not change from 1997.

Among the 10 leading causes of infant death, the first
four—Congenital anomalies, Disorders relating to short gestation and
unspecified low birthweight (low birthweight), SIDS, and Newborn
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Table C. Number of infant, neonatal, and postneonatal deaths and mortality rates, by race and sex: United States, 1998
[Rates are infant (under 1 year), neonatal (under 28 days), and postneonatal (28 days-11 months) deaths per 100,000 live births in specified group]

Infant Neonatal Postneonatal
Race and sex Number Rate Number Rate Number Rate
Allraces*. . .. .............. 28,371 719.8 18,918 480.0 9,453 239.8
Male . .................. 15,786 783.0 10,498 520.7 5,288 262.3
Female.................. 12,585 653.6 8,420 437.3 4,165 216.3
White.. . .. ........ .. ... ... 18,561 595.1 12,406 397.8 6,155 197.4
Male . .......... .. ... ... 10,327 646.8 6,878 430.8 3,449 216.0
Female.................. 8,234 541.0 5,528 363.2 2,706 177.8
Black.. . . ......... ... ... .. 8,726 1,430.7 5,824 954.9 2,902 475.8
Male . .................. 4,883 1,574.6 3,258 1,050.6 1,625 524.0
Female.................. 3,843 1,281.9 2,566 855.9 1,277 426.0
LIncludes races other than white and black.
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Figure 5. Infant mortality rates by race: United States, 1940-98

affected by maternal complications of pregnancy (maternal
complications)—accounted for just over one-half (51.0 percent) of all
infant deaths in 1998. The remaining six causes accounted for only
16.7 percent of all infant deaths (table 28). The list of 10 leading causes
of infant death was unchanged between 1997 and 1998, but the

rankings changed slightly for 2 of the causes. Maternal complications
and Respiratory distress syndrome (RDS) switched positions, with
maternal complications moving from the fifth leading cause in 1997 to
the fourth leading cause in 1998 and RDS moving from the fourth to
the fifth.



Congenital anomalies, low birthweight, and maternal complications
accounted for more than one-half of all neonatal deaths (52 percent).
SIDS, the leading cause of death among infants in the postneonatal
period, accounted for 27.9 percent of all postneonatal deaths. Con-
genital anomalies and accidents were the second and third leading
causes of postneonatal deaths and together accounted for one-fourth
of all postneonatal deaths (table 28).

Between 1997 and 1998 the infant mortality rate for SIDS declined
by 7.1 percent, the only statistically significant decline among the
leading causes of infant death. Mortality from SIDS has declined
49 percent since 1988, from a rate of 140.1 to 71.6 in 1998 (15).

Differences between infant mortality rates for white and black
infants by cause are reflected in differences in the ranking of the leading
causes of infant death as well as in differences in cause-specific infant
mortality rates. Congenital anomalies was the leading cause of death
for white infants, followed by low birthweight, SIDS, and RDS. Com-
bined, these four causes accounted for 52.1 percent of white infant
deaths. In contrast, the order of the four leading causes of death for
black infants was low birthweight, congenital anomalies, SIDS, and
maternal complications. These causes accounted for 48.7 percent of
black infant deaths (table 28).

Among the 10 leading causes of infant death, mortality risk was
greater for black infants than for white infants. Expressed as the ratio
of the infant mortality rate for black infants to that for white infants, the
ranking of the leading cause ratios is low birthweight (3.9); pneumonia
and influenza (3.0); maternal complications (2.9); RDS and SIDS (2.6);
Newborn affected by complications of placenta, cord, and membranes
(complications of placenta) (2.5); perinatal infections (2.4); accidents
(2.2); Intrauterine hypoxia and birth asphyxia (asphyxia) (2.0); and
congenital anomalies (1.2).

Hispanic infant mortality—The infant mortality rate was 5.9 deaths
to Hispanic infants under 1 year of age per 1,000 live births in the United
States (table 29) compared with 7.5 for non-Hispanic infants. Infant
mortality rates by specified Hispanic origin and race for non-Hispanic
origin are somewhat understated and are better measured using data
from the linked file of live births and infant deaths (14) (see Technical
notes).

Maternal mortality

In 1998 a total of 281 women were reported to have died of
maternal causes (table 32), compared with 327 in 1997. As in
previous years, the number does not include all deaths occurring to
pregnant women, but only to those deaths reported on the death
certificate and assigned to the cause of death, Complications of
pregnancy, childbirth, and the puerperium (ICD-9 Nos. 630-676). It
excludes, for example, deaths occurring more than 42 days after the
termination of pregnancy and deaths of pregnant women due to
external causes (accidents, homicides, and suicides). The maternal
mortality rate for 1998 was 7.1 deaths per 100,000 live births,
compared with a rate of 8.4 in 1997. The difference in the rates
between the years was not statistically significant.

Black women have a substantially higher risk of maternal death
than white women. In 1998 the maternal mortality rate for black women
was 17.1, more than 3 times the rate of 5.1 for white women. For
Toxemia of pregnancy, the rate for black females was 3.6 deaths per
100,000 live births, over 5 times the rate of 0.7 for white females.

National Vital Statistics Reports, Vol. 48, No. 11, July 24, 2000 13

References

1. Hoyert DL, Singh GK, Rosenberg HM. Sources of data on socioeco-
nomic differential mortality in the United States. Journal of Official
Statistics. 11(3): 233-60. 1995.

2. Martin JA, Smith BL, Mathews TJ, Ventura SJ. Births and deaths:
Preliminary data for 1998. National vital statistics reports; vol 47 no 25.
Hyattsville, Maryland: National Center for Health Statistics. 1999.

3. National Center for Health Statistics. Technical appendix. Vital statistics
of the United States: Mortality, 1995. Available on the NCHS Web site at
www.cdc.gov/nchs/about/major/dvs/mortdata.htm and to be included on
the CD-ROM entitled, “Vital Statistics of the United States, Mortality,
1995."

4. World Health Organization. Manual of the International Statistical
Classification of Diseases, Injuries, and Causes of Death, based on the
recommendations of the Ninth Revision Conference, 1975. Geneva:
World Health Organization. 1977.

5. National Center for Health Statistics. Advance report of final mortality
statistics, 1990. Monthly vital statistics report; vol 41 no 7, supp.
Hyattsville, Maryland: Public Health Service. 1993.

6. Brammer L, Fukuda K, Arden N, et al. Influenza surveillance—United
States, 1992-93 and 1993-94. In: CDC Surveillance Summaries,
January 31, 1997. Morbidity and mortality weekly report; vol 46 no SS-1
[1-12]. Washington: Public Health Service. 1997.

7. Centers for Disease Control and Prevention. Update: Influenza
activity—United States and worldwide, 1997-98 season, and composi-
tion of the 1998-99 influenza vaccine. Morbidity and mortality weekly
report; vol 47 no 14. Washington: Public Health Service. 1998.

8. Centers for Disease Control and Prevention. Update: Influenza
activity—United States, 1998-99 season. Morbidity and mortality
weekly report; vol 48 no 9. Washington: Public Health Service. 1999.

9. Kochanek KD, Hudson BL. Advance report of final mortality statistics,
1992. Monthly vital statistics report; vol 43 no 6, supp. Hyattsville,
Maryland: National Center for Health Statistics. 1995.

10. Rosenberg HM, Maurer JD, Sorlie PD, Johnson NJ, et al. Quality of
death rates by race and Hispanic origin: A summary of current research,
1999. National Center for Health Statistics. Vital Health Stat 2(128).
1999.

11.  Centers for Disease Control and Prevention. Recommended framework
for presenting injury mortality data. MMWR; 46. No. RR-14. 1997.

12. National Center for Health Statistics. Vital Statistics of the United
States, 1992, vol II, mortality, part A. Washington: Public Health Service.
1996.

13.  Fingerhut LA, Cox CS, Warner M, et al. International comparative
analysis of injury mortality: Findings from the ICE on injury statistics.
Advance data from vital and health statistics; no 303. Hyattsville,
Maryland: National Center for Health Statistics. 1998.

14, MacDorman, MF, Atkinson JO. Infant mortality statistics from the 1997
period linked birth/infant death data set. National vital statistics reports;
vol 47 no 23, supp. Hyattsville, Maryland: National Center for Health
Statistics. 1999.

15.  MacDorman MF, Rosenberg HM. Trends in infant mortality by cause of
death and other characteristics, 1960-88. National Center for Health
Statistics. Vital and Health Stat 20(20). 1993.

16. Tolson GC, Barnes JM, Gay GA, Kowaleski JL. The 1989 revision of the
U.S. standard certificates and reports. National Center for Health
Statistics. Vital Health Stat 4(28). 1991.

17.  National Center for Health Statistics. Technical appendix. Vital statistics
of the United States, 1989, vol Il, mortality, part A. Washington: Public
Health Service. 1993.

18.  Sorlie PD, Rogot E, Johnson NJ. Validity of demographic characteristics
on the death certificate. Epidemiology 3(2):181-4. 1992.


http://www.cdc.gov/nchs/about/major/dvs/mortdata.htm

14

19.

20.

21.

22.

23.

24.

25.

26.

21.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

National Vital Statistics Reports, Vol. 48, No. 11, July 24, 2000

Poe GS, Powell-Griner E, McLaughlin JK, et al. Comparability of the
death certificate and the 1986 national mortality followback survey.
National Center for Health Statistics. Vital Health Stat 2(118). 1993.
Hogan H. The 1990 post-enumeration survey: Operations and results. J
Am Stat Assoc 48(423):1047-60. 1993.

National Center for Health Statistics. Technical appendix. Vital statistics
of the United States, 1989, vol I, natality. Washington: Public Health
Service. 1992.

Hoyert DL. Effect on mortality rates of the 1989 changes in tabulating
race. National Center for Health Statistics. Vital Health Stat 20(25).
1994.

Klebba AJ, Scott JH. Estimates of selected comparability ratios based
on dual coding of 1976 death certificates by the Eighth and Ninth
Revisions of the International Classification of Diseases. Monthly vital
statistics report; vol 28 no 11, supp. Hyattsville, Maryland: Public Health
Service. 1980.

Klebba AJ, Dolman AB. Comparability of mortality statistics for the
Seventh and Eighth Revisions of the International Classification of
Diseases, United States. National Center for Health Statistics. Vital
Health Stat 2(66). 1975.

National Center for Health Statistics. Comparability of mortality statistics
for the Sixth and Seventh Revisions, United States, 1958. Vital
Statistics-Special reports; vol 51 no 4. Washington, DC: Public Health
Service. 1965.

National Center for Health Statistics. Vital statistics, instructions for
classifying the underlying cause of death. NCHS instruction manual;
part 2a. Hyattsville, Maryland: Public Health Service. Published annu-
ally.

National Center for Health Statistics. Vital statistics, instructions for
classifying multiple causes of death. NCHS instruction manual; part 2b.
Hyattsville, Maryland: Public Health Service. Published annually.
National Center for Health Statistics. Vital statistics, nonindexed terms,
standard abbreviations, and State geographic codes used in mortality
data classification. NCHS instruction manual; part 2e. Hyattsville,
Maryland: Public Health Service. Published annually.

National Center for Health Statistics. Vital statistics, ICD-9 ACME
decision tables for classifying underlying causes of death. NCHS
instruction manual; part 2c. Hyattsville, Maryland: Public Health Service.
Published annually.

National Center for Health Statistics. Vital statistics, data entry instruc-
tions for the mortality medical indexing, classification, and retrieval
system (MICAR). NCHS instruction manual; part 2g. Hyattsville, Mary-
land: Public Health Service. Published annually.

National Center for Health Statistics. Vital statistics, dictionary of valid
terms for the mortality medical indexing, classification, and retrieval
system (MICAR). NCHS instruction manual; part 2h. Hyattsville, Mary-
land: Public Health Service. Published annually.

Chamblee RF, Evans MC. TRANSAX, the NCHS system for producing
multiple cause-of-death statistics, 1968-78. National Center for Health
Statistics. Vital Health Stat 1(20). 1986.

Israel RA, Rosenberg HM, Curtin LR. Analytical potential for multiple
cause-of-death data. Am J Epidemiol 124(2): 161-179. 1986.

National Center for Health Statistics. Public use data file documenta-
tion: Multiple cause of death for ICD-9, 1998 data. Hyattsville,
Maryland: Public Health Service. 2000.

Hoyert DL. Mortality trends for Alzheimer's disease, 1979-91. National
Center for Health Statistics. Vital and Health Stat 20 (28). 1996.
Sorlie PD, Johnson NJ. Validity of education information on the death
certificate. Epidemiology 7(4): 437-439. 1996.

Kominski R, Adams A. Educational attainment in the United States:
March 1993 and 1992. U.S. Bureau of the Census. Current Population
reports: series p20-476. Washington: U.S. Government Printing Office.
1994.

38.

39.

40.

41.

42.

43.

44,

45.

46.
47.
48.
49,
50.
51

52.

53.

Sirken MG. Comparison of two methods of constructing abridged life
tables by reference to a “standard” table. National Center for Health
Statistics. Vital Health Stat 2(4). 1966.

Anderson RN. Method for constructing complete annual U.S. life tables.
National Center for Health Statistics. Vital and Health Stat 2(129). 1999.
National Center for Health Statistics. U.S. decennial life tables for
1989-91, vol 1, no 2, methodology of the national and State life tables.
Hyattsville, Maryland. 1998.

Kestenbaum B. A description of the extreme aged population based on
improved Medicare enrollment data. Demography 29:565-580. 1992.
U.S. Bureau of the Census. Unpublished census file NESTV98.
Consistent with populations published in: U.S. population estimates, by
age, sex, race, and Hispanic origin: 1990 to 1998. Washington, DC.
1999.

National Center for Health Statistics. Technical appendix. Vital statistics
of the United States, 1990, vol Il, mortality, part A. Washington: Public
Health Service. 1994.

U.S. Bureau of the Census. Population estimates for 1998 based on
unpublished tabulations prepared by the Housing and Household
Economic Statistics Division. 1999.

U.S. Bureau of the Census. Population estimates for the U.S. and
States by single year of age and sex: July 1, 1998. Unpublished census
file STRES981.txt. Washington, DC. 1999.

U.S. Bureau of the Census. Unpublished Census file PR98SYA.WKZ1.
U.S. Bureau of the Census. Unpublished Census file USVI.WK1.

U.S. Bureau of the Census. Unpublished Census file GUAM.WK1.
U.S. Bureau of the Census. Unpublished Census file ASAMOA.WK1.
U.S. Bureau of the Census. Unpublished Census file CNMI.WK1.
Feinleib M, Zarate AO, eds. Reconsidering age adjustment procedures:
Workshop proceedings. National Center for Health Statistics. Vital
Health Stat 4(29). 1992.

U.S. Bureau of the Census. Money income in the United States: 1997
(with separate data on valuation of noncash benefits). Current popula-
tion reports, consumer income. Series P60-200. Washington: U.S.
Government Printing Office. 1998.

U.S. Bureau of the Census. Money income in the United States: 1998.
Current population reports, consumer income. Series P60-206. Wash-
ington: U.S. Government Printing Office. 1999.

List of detailed tables

1.

Number of deaths, death rates, and age-adjusted death rates, by
race and sex: United States, 1940, 1950, 1960, 1970, and

1980-98 . ... 16
. Number of deaths and death rates, by age, race, and sex:

United States, 1998 ... ... ... ... ... . . 18
. Number of deaths, death rates, and age-adjusted death rates

according to specified Hispanic origin, race for non-Hispanic

population, and sex: United States, 1998 . ... ........... 19
. Abridged life table for the total population, 1998 .. ........ 21
. Life expectancy at selected ages by race and sex: United States,

1998 .o 21
. Life expectancy at birth by race and sex: United States, 1940,

1950, 1960, 1970, and 1975-98 . . ... . ... ... ... .. ... 22
. Death rates and age-adjusted death rates for the 15 leading

causes of death and selected components in 1998: United

States, 1979, 1997, and 1998 ... ......... ... . ... ... 23
. Deaths and death rates for the 10 leading causes of death in

specified age groups, by race and sex: United States, 1998 . . 26

. Deaths and death rates for the 10 leading causes of death in

specified age groups, by Hispanic origin, race for non-Hispanic
population, and sex: United States, 1998 . ... ........... 37



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

21.

28.

29.

30.

3L

Number of deaths from 72 selected causes, Human immunode-
ficiency virus infection, and Alzheimer's disease by age:
United States, 1998 . .. ..... ... ... . . . .
Death rates for 72 selected causes, Human immunodeficiency
virus infection, and Alzheimer's disease by age: United States,
1998
Number of deaths from 72 selected causes, Human immunode-
ficiency virus infection, and Alzheimer's disease by race and sex:
United States, 1998 . .. ... ... .. ... . .
Death rates for 72 selected causes, Human immunodeficiency
virus infection, and Alzheimer's disease by race and sex:
United States, 1998 . ... ... ... ... . .. ..
Age-adjusted death rates for 72 selected causes, Human
immunodeficiency virus infection, and Alzheimer's disease by
race and sex: United States, 1998 . ..................
Number of deaths and death rates for 16 selected subcategories
of Malignant neoplasms, including neoplasms of lymphatic and
hematopoietic tissues, by race and sex: United States, 1998 . .
Number of deaths from injury by firearms by age, race, and sex:
United States, 1998 . .. ... ... ... . ..
Death rates and age-adjusted death rates for injury by firearms,
by age, race, and sex: United States, 1998 . ............
Number of deaths, death rates, and age-adjusted de