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Motor Vehicle-Related Death Rates — United States, 1999-2005

In 2005, the most recent year for which data are available,
45,520 deaths in the United States were related to motor
vehicles (1). A Healthy People 2010 objective calls for reducing
the rate of deaths related to motor vehicles to 9.2 per 100,000
population from a baseline of 15.6 in 1998 (2). To assess
progress toward the Healthy People objective and to examine
characteristics of motor vehicle—related death rates, CDC ana-
lyzed data from the National Vital Statistics System (NVSS)
for the period 1999-2005. This report summarizes the results
of that analysis, which determined that, during 1999-2005,
although annual age-adjusted motor vehicle—related death rates
overall were nearly unchanged (range: 15.2-15.7 per 100,000
population), substantial differences were observed by state,
U.S. Census region,* sex, race, and age group. Among states,
the average annual death rate ranged from 7.9 per 100,000
population in Massachusetts to 31.9 in Mississippi. Among
regions, the rate ranged from 9.8 per 100,000 population in
the Northeast to 19.5 in the South. The rate for men (21.7 per
100,000 population) was more than double the rate for women
(9.4); the rate for American Indians/Alaska Natives (27.2)
was nearly twice the rate for whites (15.7) and blacks (15.2),
and the rate for persons aged 15-24 years (26.8) was 74%
higher than the average annual rate overall (15.4). Additional
analysis and research to determine the causes of geographic
and demographic variations in motor vehicle—related deaths
might result in more effective targeted interventions among
the states, regions, and populations at greatest risk.

* Northeast: Connecticut, Maine, Massachusetts, New Hampshire, New Jersey,
New York, Pennsylvania, Rhode Island, and Vermont. South: Alabama, Arkansas,
Delaware, District of Columbia, Florida, Georgia, Kentucky, Louisiana,
Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee,
Texas, Virginia, and West Virginia. Midwest: 1llinois, Indiana, Iowa, Kansas,
Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio, South Dakota,
and Wisconsin. West: Alaska, Arizona, California, Colorado, Hawaii, Idaho,
Montana, Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming.

NVSS data were obtained from CDC’s Web-based Injury
Statistics and Query System, an interactive surveillance system
that provides customized reports of injury-related deaths based
on death certificate records from state vital statistics offices (7).
CDC analyzed data on motor vehicle—related deaths for the
period 1999-2005, the most recent years for which data were
available, using codes' from the International Classification of
Diseases, 10th Revision (ICD-10) (3). Because the mortality
coding system in the United States changed significantly from
ICD-9 to ICD-10 in 1999, analysis was limited to data for the
period 1999-2005 to ensure appropriate comparisons of data
from year to year (4). Bridged-race population estimates from
the U.S. Census were used to calculate death rates. Rates were
age adjusted to the 2000 standard U.S. population. Negative
binomial regression was used to determine the statistical sig-
nificance (p<0.05) of changes in rates from 1999 to 2005. Data
were analyzed by state, census region, sex, race (regardless of
Hispanic ethnicity), and age group.

During 1999-2005, a total of 311,356 motor vehicle—related
deaths occurred in the United States. The overall average annual

TICD-10 codes for motor vehicle-related deaths include those for
unintentional, intentional, and undetermined deaths and are as follows:
V02-V04,V09.0,V09.2,V12-V14,V19.0-V19.2,V19.4-V19.6,V20-
V79,vV80.3-V80.5,V81.0-V81.1,V82.0-V2.1,V83-V86,V87.0—
V87.8,V88.0-V88.8,V89.0,V89.2, X82,Y03, and Y32.
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age-adjusted rate for this period was 15.4 deaths per 100,000
population (range: 15.2—15.7 per 100,000 population); the
annual death rate decreased by 1% from 15.3 in 1999 to 15.2
in 2005 (Table 1).

Of the motor vehicle—related deaths in the United States
during 1999-2005, a total of 141,780 (46%) occurred in the
South census region. The average annual death rate was highest
in the South (19.5 per 100,000 population), followed by the
Midwest (14.7), West (14.2), and Northeast (9.8). By state, the
average annual death rate was highest in Mississippi (31.9 per
100,000 population), followed by Wyoming (27.7), Arkansas
(25.6), Montana (25.6), and Alabama (25.1). In four states
and the District of Columbia (DC), the average annual death
rate was below the Healthy People target of 9.2 per 100,000
population: Massachusetts (7.9), New York (8.4), Rhode Island
(8.5), DC (8.4), and New Jersey (9.0) (Table 1).

During 1999-2005, the average annual death rate for males
(21.7 deaths per 100,000 population) in the United States was
more than twice the rate for females (9.4) (Table 2). By race,
the average annual death rate was highest among American
Indians/Alaska Natives (27.2 deaths per 100,000 population),
followed by whites (15.7), blacks (15.2), and Asians/Pacific
Islanders (8.2) (Table 2).

By age group, the average annual motor vehicle—related death
rate was highest among persons aged 15-24 years (26.8 deaths
per 100,000 population) and persons aged >75 years (25.9)
and lowest among persons aged <14 years (4.0) (Table 3). From
1999 t0 2005, the annual rate was flat (26.3 versus 25.9) among
persons aged 15-24 years and increased by 8% among persons
aged 45—64 years and by 4% among persons aged 25—44 years.
The annual rate decreased by 18% among persons aged <14
years and by 15% among persons aged >75 years.

Reported by: N Adekoya, DrPH, National Center for Public
Health Informatics; Motor Vebicle Injury Prevention Team, Div of

Unintentional Injury Prevention, National Center for Injury Prevention
and Control, CDC.

Editorial Note: During 1999-2005, approximately 300,000
deaths in the United States were related to motor vehicle
crashes; however, the overall annual death rate did not change
substantially (range: 15.2-15.7 per 100,000 population).
During an earlier period, from 1969 to 1992, the overall
annual rate of motor vehicle—related deaths in the United States
decreased 43%, from 27.7 per 100,000 population® to 15.8
(1), a rate only slightly higher than the rate observed during
1999-2005. Motor vehicle-related deaths are preventable,
and numerous factors have been credited for the decrease in
the death rate during 1969-1992, including adoption of the
0.08 g/dL blood alcohol concentration limit for drivers; vehicle

$ National Safety Council, Injury Facts, 2002.
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TABLE 1. Number of motor vehicle-related deaths* and death rates,’ by state and U.S. Census region — National Vital Statistics
System, United States, 1999-2005

Average Change
annual from 1999
Region/State No. rate 1999 2000 2001 2002 2003 2004 2005 10 2005 (%) p-value$
Northeast 37,707 9.8 9.9 9.6 10.0 10.3 9.7 9.6 9.6 -3 0.496
Connecticut 2,229 9.3 9.2 10.1 9.5 10.2 8.3 9.7 8.3 -10 0.400
Maine 1,370 14.9 15.7 13.8 15.4 16.3 15.2 141 14.2 -10 0.757
Massachusetts 3,626 7.9 7.0 7.7 8.7 8.6 8.1 8.0 7.3 4 0.372
New Hampshire 987 11.2 10.9 11.2 11.0 10.0 10.2 12.6 12.3 13 0.024
New Jersey 5,378 9.0 8.8 9.3 9.0 9.2 9.2 8.9 8.7 -1 0.502
New York 11,413 8.4 9.3 8.1 8.7 8.8 8.1 8.1 7.8 -16 0.036
Pennsylvania 11,482 13.0 12.8 12.3 12.6 13.9 13.1 12,5 13.9 9 0.008
Rhode Island 654 8.5 8.3 7.5 8.9 8.5 9.4 8.9 7.9 -5 0.257
Vermont 568 13.1 13.7 12.5 14.6 12.6 11.8 13.0 13.1 -4 0.943
South 141,780 19.5 19.4 19.9 19.5 19.6 19.3 19.5 19.3 -1 0.054
Alabama 7,912 25.1 26.1 24.0 23.2 24.8 23.8 27.8 25.7 -2 0.148
Arkansas 4,889 25.6 24.5 25.3 24.4 25.4 26.2 28.4 24.7 1 0.023
Delaware 860 15.2 12.7 16.1 15.3 14.9 16.0 16.9 14.0 10 0.165
District of Columbia 354 8.4 6.3 9.6 9.0 9.2 10.4 7.6 6.7 6 0.934
Florida 22,356 18.8 17.9 19.0 18.6 18.9 18.8 18.6 19.6 9 <0.001
Georgia 10,860 18.4 19.3 19.2 19.7 18.1 16.7 171 18.7 -3 0.181
Kentucky 6,380 22.1 20.1 20.5 21.1 22.5 22.7 23.9 23.7 18 <0.001
Louisiana 6,968 222 22.0 22.7 22.2 215 214 22.7 22.7 3 0.084
Maryland 4,667 12.4 12.0 11.9 13.4 13.4 13.0 121 11.3 -6 0.772
Mississippi 6,391 31.9 33.9 32.9 29.1 30.8 314 315 33.4 -1 0.858
North Carolina 11,676 20.0 20.0 21.0 20.1 20.2 19.8 19.9 19.2 -4 0.056
Oklahoma 5,208 21.1 20.0 19.6 20.9 21.9 20.6 21.5 23.3 17 <0.001
South Carolina 7,118 24.6 25.1 25.8 24.5 24.9 22.8 244 251 0 0.838
Tennessee 9,302 22.8 23.4 24.5 22.5 21.6 22.3 23.4 21.8 -7 0.343
Texas 27,226 18.1 18.2 18.6 18.9 18.7 18.4 17.4 16.8 -8 0.077
Virginia 6,818 13.4 13.0 14.0 13.5 13.3 13.8 13.6 12.8 -2 0.488
West Virginia 2,795 21.7 21.0 21.7 20.7 22.4 21.8 22,5 22.1 5 0.003
Midwest 67,402 14.7 14.9 15.1 14.8 15.3 14.6 141 141 -5 0.117
lllinois 10,829 12.3 12.6 12.7 12.8 12.6 11.9 11.9 115 -9 0.003
Indiana 6,802 15.7 16.5 15.1 15.9 15.6 15.2 16.1 15.4 -7 0.814
lowa 3,239 15.3 17.7 15.8 14.9 14.0 15.0 13.7 15.5 -12 0.080
Kansas 3,684 191 21.1 18.4 19.7 20.5 17.8 18.2 18.1 -14 0.065
Michigan 9,723 138.9 14.4 15.4 14.5 138.9 13.7 13.0 12.2 -15 <0.001
Minnesota 4,732 13.4 13.3 141 12.6 14.7 13.8 12.7 124 -7 0.688
Missouri 8,039 20.0 19.0 19.6 19.6 21.2 21.2 19.1 20.5 8 0.049
Nebraska 2,077 16.8 17.3 16.4 15.6 19.2 17.6 15.7 16.0 -8 0.973
North Dakota 838 18.1 19.9 16.1 17.6 171 18.1 17.9 19.7 -1 0.374
Ohio 10,155 12.6 12.6 12.9 13.0 14.0 1.7 12.0 12.2 -3 0.485
South Dakota 1,303 24.2 23.3 23.4 24.0 24.1 27.3 24.6 22.7 -3 0.424
Wisconsin 5,981 15.5 14.6 16.5 15.1 15.8 16.0 14.7 15.6 7 0.494
West 64,467 14.2 13.6 13.9 13.9 14.6 14.6 14.2 14.3 5 <0.001
Alaska 765 18.2 15.2 23.8 17.6 18.9 19.0 18.9 14.3 -6 0.891
Arizona 7,543 19.8 19.0 19.9 19.4 20.7 20.0 19.5 20.3 7 0.004
California 29,061 12.0 11.2 1.3 11.6 12.3 12.8 12.5 12.3 10 <0.001
Colorado 5,024 16.1 15.0 17.7 17.2 17.5 15.7 15.4 14.4 -4 0.389
Hawaii 897 10.2 7.4 10.6 10.5 9.7 11.2 1.2 11.0 49 0.002
Idaho 1,921 20.4 21.8 21.3 19.3 22.2 20.7 18.2 19.9 -9 0.133
Montana 1,655 25.6 23.3 26.5 23.3 27.9 27.5 25.7 25.1 8 0.181
Nevada 2,614 17.5 17.7 15.5 16.3 18.2 16.8 18.2 19.3 9 0.001
New Mexico 3,087 23.8 23.5 23.4 24.0 22.7 23.4 25.4 24.0 2 0.004
Oregon 3,460 13.9 12.8 14.0 14.6 13.0 15.2 13.8 138.9 9 0.112
Utah 2,312 14.8 17.1 17.3 13.8 14.8 13.5 13.9 13.6 -20 <0.001
Washington 5,145 12.1 12.7 12.2 12.5 12.6 12.0 10.8 121 -5 0.308
Wyoming 983 27.7 29.0 24.8 28.7 31.7 26.9 22.7 30.2 4 0.825
Total 311,356 15.4 15.3 155 154 15.7 15.3 15.2 15.2 -1 0.021

* International Classification of Diseases, 10th Revision codes for motor vehicle—related deaths include those for unintentional, intentional, and undetermined
deaths and are as follows: V02-V04,V09.0,V09.2,V12-V14,V19.0-V19.2,V19.4-V19.6,V20-V79,V80.3-V80.5,V81.0-V81.1,V82.0-V2.1,Vv83-V86,V87.0—
V87.8,v88.0-V88.8,V89.0,V89.2, X82,Y03, and Y32.

T Age adjusted, per 100,000 population.

§ Statistical significance determined by negative binomial regression (p<0.05).
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TABLE 2. Number of motor vehicle-related deaths* and death rates,! by sex, race, and U.S. Census region$ — National Vital Statistics
System, United States, 1999-2005

Northeast South Midwest West Total
Average

Characteristic No. Rate No. Rate No. Rate No. Rate No. annual rate
Sex

Male 25,889 14.3 97,530 27.7 45,501 20.5 44,289 19.6 213,209 21.7

Female 11,818 5.7 44,250 11.8 21,901 9.2 20,178 8.8 98,147 9.4
Race

White 33,027 104 113,293 20.1 59,748 14.9 54,318 14.4 260,386 15.7

Black 3,764 8.0 25,829 19.0 5,877 12.7 3,066 12.7 38,536 15.2

Al/ANT 71 4.3 1,166 19.6 1,055 31.9 3,343 34.2 5,635 27.2

Asian/Pacific Islander 845 5.3 1,492 9.6 722 8.1 3,740 8.8 6,799 8.2

* International Classification of Diseases, 10th Revision codes for motor vehicle—related deaths include those for unintentional, intentional, and undetermined
deaths and are as follows: V02-V04,V09.0,V09.2,V12-V14,V19.0-V19.2,V19.4-V19.6,V20-V79,V80.3-V80.5,V81.0-V81.1,v82.0-V2.1,V83-V86,V87.0-
V87.8,v88.0-V88.8,V89.0,V89.2, X82,Y03, and Y32.

T Age adjusted, per 100,000 population.

§ Northeast: Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and Vermont. South: Alabama,
Arkansas, Delaware, District of Columbia, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South Carolina,
Tennessee, Texas, Virginia, and West Virginia. Midwest: lllinois, Indiana, lowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio,
South Dakota, and Wisconsin. West: Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and

Wyoming.
T American Indian/Alaska Native.

TABLE 3. Number of motor vehicle-related deaths* and death rates,t by age group — National Vital Statistics System, United

States, 1999-2005

Change from

Age group Average 1999 to 2005

(yrs) No. annual rate 1999 2000 2001 2002 2003 2004 2005 (%) p-value$
<14 17,100 4.0 4.4 4.3 4.1 3.9 4.0 4.0 3.6 -18 <0.001
15-24 76,054 26.8 26.3 271 26.8 28.2 26.7 26.4 25.9 -2 0.845
25-44 97,589 16.4 15.9 16.3 16.6 16.8 16.5 16.3 16.6 4 <0.001
45-64 67,511 145 13.9 14.4 141 147 14.7 14.8 15.0 8 <0.001
65-74 21,532 16.7 17.8 16.6 16.4 171 16.2 16.2 16.8 -6 0.300
>75 31,397 25.9 27.6 27.0 26.7 26.3 25.8 24.8 23.5 -15 <0.001
Total 311,356 15.4 15.3 15.5 15.4 15.7 15.3 15.2 15.2 -1 0.021

* International Classification of Diseases, 10th Revision codes for motor vehicle—related deaths include those for unintentional, intentional, and undetermined
deaths and are as follows: V02-V04,V09.0,V09.2,V12-V14,V19.0-V19.2,V19.4-V19.6,V20-V79,V80.3-V80.5,v81.0-V81.1,v82.0-V2.1,V83-V86,V87.0—

V87.8,V88.0-V88.8,V89.0,V89.2, X82,Y03, and Y32.
T Age adjusted, per 100,000 population.

§ Statistical significance determined by negative binomial regression (p<0.05).

safety improvements, primary enforcement of seat belt and
child restraint laws, an increased minimum legal drinking age,
alcohol checkpoints, lower speed limits and increased enforce-
ment, and increased availability of statewide trauma systems
(5). Nonetheless, additional and vigorous measures are needed
if the Healthy People 2010 national objective of 9.2 deaths per
100,000 population is to be met.

The findings in this report revealed substantial variation
in motor vehicle-related death rates among states during
1999-2005. Some of this variation is explained by the extent
of population exposure to the road environment, which was
not part of this population-based analysis. Similar calcula-
tions using a denominator such as vehicle miles traveled can
yield different variations among states. Motor vehicle—related
death rates also can vary for other reasons, including the types
of road users. In this analysis, rates might be higher in states
with greater percentages of more vulnerable road users (e.g.,

pedestrians, bicyclists, and motorcyclists) than in states with
more passenger vehicle occupants.

The South accounted for 46% of the deaths during the
period studied but only 36% of the population. Reasons for
this disproportion are unclear. In addition to variations in
exposure to the road environment and type of road user, rates
might be affected by the proportion of the population living
in rural versus urban locations and greater distances traveled,
differences in population demographics (e.g., income and
education), and differences in safety behaviors such as safety
belt use (6-8). However, regional differences also mask substan-
tial state variability. For example, in the South, Alabama and
Arkansas had rates approximately twice as high as Maryland
and Virginia. The differences in death rates by sex, race, and
age group observed in this analysis are consistent with other
reports and again underscore the importance of identifying
populations at greatest risk for targeted interventions (e.g.,
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males, American Indian/Alaska Natives, and young adults)
(9,10). Further studies should address reasons for the higher
motor vehicle—related death rates in certain states to enable
creation of strategies that directly address this concern.

The findings in this report are subject to at least two limita-
tions. First, death certificates and population estimates might
not accurately record race, resulting in overreporting or under-
reporting of deaths and rates for certain racial populations.
Second, the Healthy People objective was based on uninten-
tional deaths only. However, this study examined all motor
vehicle—related deaths, including homicides and suicides,
which accounted for 1,400 deaths, or approximately 0.45% of
all motor vehicle-related deaths during the study period.

Motor vehicle crashes continue to be a leading cause of death
and injury in every U.S. region and state. States should reex-
amine their unique demographic, geographic, and cultural risk
factors to determine the extent to which they are contributing
to motor vehicle crashes and injuries. In addition, state and
local highway safety and public health officials should recon-
sider additional strategies that have demonstrated effectiveness
in reducing the number of motor vehicle—related deaths and
injuries. For example, when properly used, lap/shoulder safety
belts reduce by 45% the risk for dying in a crash and by 50%
the risk for moderate to serious injury (6). Currently, 49 states
and DC have safety belt laws; however, 23 states have only
implemented laws with secondary enforcement (i.e., allow-
ing police to ticket motorists for not using safety belts only if
they are stopped for another violation). Secondary laws are less
effective at increasing safety belt use and decreasing fatalities
than primary laws (10). States should reexamine their motor
vehicle safety policies to ensure that they are implementing and
enforcing measures with the greatest effectiveness. Information
on the effectiveness of strategies to increase use of safety belts
and child safety seats and reduce alcohol-impaired driving is
available at http://www.thecommunityguide.org/mvoi/index.

hetml.
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Arthritis as a Potential Barrier
to Physical Activity Among
Adults With Heart Disease —
United States, 2005 and 2007

Being physically active is an important component of heart
disease (HD) management (/); however patients with HD are
less likely to comply with physical activity recommendations
than those without HD (2). Arthritis is a common comorbid-
ity among persons with HD, and arthritis-associated joint
pain and fear of further joint damage can be an unrecognized
barrier to physical activity among persons with HD (CDC,
unpublished data, 2008). To provide estimates of the magni-
tude of this problem at the state level, CDC combined 2005
and 2007 Behavioral Risk Factor Surveillance System (BRESS)
data to estimate overall and age- and sex-specific prevalence of
self-reported doctor-diagnosed arthritis among adults aged >18
years with self-reported HD, and the prevalence of physical
inactivity among adults with HD by arthritis status. The results
indicated that, for these 2 years combined, arthritis affected
57.4% of adults with HD, compared with 27.4% of adults in
the general population. Among adults with HD, the likelihood
of physical inactivity was 30% greater compared with that of
persons with HD but without arthritis, when adjusted for age,
sex, race/ethnicity, education level, and body mass index (BMI)
(odds ratio [OR] = 1.3). These results suggest that arthritis
might be an additional barrier to increased physical activity
among persons with HD. Health-care providers and public
health agencies should consider addressing this barrier with
arthritis-specific or general evidence-based self-management
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education and exercise programs for their patients with arthritis
and HD.

BRESS is a state-based, random-digit—dialed telephone sur-
vey of the noninstitutionalized U.S. civilian population aged
>18 years. Data were collected from the 50 states, District
of Columbia (DC), Puerto Rico, and U.S. Virgin Islands.
Response rates were calculated using Council of American
Survey and Research Organizations (CASRO) guidelines;
for 2005 and 2007,* respectively, median response rates were
51.1% and 50.6% and cooperation rates were 75.1% and
72.1%.7 A total of 15,725 respondents with missing arthri-
tis or HD data were excluded, resulting in a final sample of
757,959.

HD was defined as a “yes” response to at least one of two
questions: “Has a doctor, nurse, or other health professional
ever told you that you had... a heart attack, also called a myo-
cardial infarction?” or “...angina or coronary heart disease?”
Doctor-diagnosed arthritis was defined as a “yes” response to
the question, “Have you ever been told by a doctor or other
health professional that you have some form of arthritis,
rheumatoid arthritis, gout, lupus, or fibromyalgia?” Physical
activity level of respondents was determined from six questions®
that asked about frequency and duration of participation in
nonoccupational activities (i.e., lifestyle activities) of moderate
and vigorous intensity; persons reporting no participation in
such activities were classified as inactive. Physical activity guide-
lines in effect during 2005 and 2007 were used for classifying
physical inactivity.y Body mass index (BMI) was calculated
from self-reported height and weight.

To generate nationwide estimates and 95% confidence
intervals (Cls), data from 2005 and 2007 for the 50 states
and DC were combined, and an annual average weighting was
applied to account for multistage probability sampling. Data
for arthritis and heart disease were not collected in all states in
2006, and so, were not included. To assess factors potentially
confounding an association between doctor-diagnosed arthritis
and physical inactivity among those with heart disease, data
were combined across states, in unadjusted and adjusted (by

*BREFSS survey data are available at http://www.cdc.gov/brfss/technical_infodata/
surveydata.htm.

'The response rate is the percentage of persons who completed interviews among
all eligible persons, including those who were not successfully contacted. The
cooperation rate is the percentage of persons who completed interviews among
all eligible persons who were contacted.

§ Available at http://www.cdc.gov/brfss/questionnaires/pdf-ques/2005brfss.pdf
and http://www.cdc.gov/brfss/questionnaires/pdf-ques/2007brfss.pdf.

SU.S. Department of Health and Human Services. 1999 Physical activity
and health: a report of the surgeon general. Atlanta, GA: US Department of
Health and Human Services, CDC; 1996. Available at http://www.cdc.gov/
ncedphp/sgr/sgr.htm. New guidelines were released in October of 2008 (2008
Physical Activity Guideline for Americans, available at http://www.health.gov/
paguidelines).

age, sex, race/ethnicity, education level, and BMI) logistic
regression models. All other estimates in this report are unad-
justed. Estimates were calculated for the 50 states, DC, and
territories. Because states are most interested in the number of
affected persons and unadjusted prevalence for use in planning
and resource allocations, unadjusted state-specific estimates are
provided in this report. Statistical significance was determined
by the chi-square test (p<0.05).

Average annual adult prevalence was 6.5% for HD and
26.9% for arthritis. Among all respondents, 3.7% reported HD
and arthritis, 2.8% reported HD only, 23.2% reported arthritis
only, and 70.4% reported neither condition (Table 1). By sex,
males had a higher prevalence of HD only and a slightly higher
prevalence of both conditions (p<0.01); females had a higher
prevalence of arthritis only (p<0.01). The likelihood of having
one or both conditions increased with increasing age. Whites
were more likely than blacks to have one or both conditions
(p<0.01). Prevalence of physical inactivity was lowest among
adults without arthritis or HD (11.0%; CI = 10.8%—-11.2%),
higher among adults with arthritis alone (17.6%; CI =
17.3%—-18.0%) and HD alone (21.0%; CI = 20.0%-22.2%),
and highest among adults with both conditions (29.3%; CI =
28.5%-30.2%) (p<0.01) (Figure).

In logistic regression analyses of adults with HD, those
with doctor-diagnosed arthritis were 60% more likely to be
physically inactive (OR = 1.6; CI = 1.4-1.7; p<0.01); when
adjusted for age, sex, race/ethnicity, education level, and
BMI, they were 30% more likely to be inactive (OR = 1.3;
CI = 1.2-1.4; p<0.01). The state median prevalence estimate
for arthritis among adults with HD was 57.4% (range: 46.9%
in Hawaii to 68.6% in Mississippi) (Table 2). The state median
prevalence of physical inactivity among adults with HD and
arthritis was 27.2% (range: 20.5% in Colorado to 50.3% in
Kentucky); among adults who had HD only, the state median
was 19.5% (range: 13.5% in Utah to 38.0% in Kentucky).
Reported by: / Bolen, PhD, L Murphy, PhD, K Greenlund, PhD, CG
Helmick, MD, ] Hootman, PhD, T] Brady, PhD, G Langmaid, Div of
Adult and Community Health; N Keenan, PhD, Div for Heart Disease
and Stroke Prevention, National Center for Chronic Disease Prevention
and Health Promotion, CDC.

Editorial Note: HD and arthritis are common chronic diseases
among adults in the United States, affecting 14.1 million and
46.5 million adults in 2000, respectively (3). Each condition
is responsible for substantial activity limitation among adults
aged >45 years, and persons with both conditions are signifi-
cantly more limited that those with just one condition (4). The
results of this analysis indicate that, during 2005 and 2007,
doctor-diagnosed arthritis affected more than half of persons
with HD. In this group, the adjusted likelihood of physical
inactivity was 30% higher compared with that of persons with
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http://www.cdc.gov/brfss/technical_infodata/surveydata.htm
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TABLE 1. Percentage of respondents aged >18 years who reported heart disease and arthritis, heart disease only, arthritis only,
or neither condition, by selected characteristics — Behavioral Risk Factor Surveillance System, United States, 2005 and 2007

Heart disease only

Arthritis only Neither condition

Unweighted Heart disease and arthritis

Characteristic No. % (95% CI*) % (95% ClI) % (95% CI) % (95% ClI)
Sex

Male 286,066 3.9 (3.8-4.0) 3.8 (3.7-3.9) 18.7 (18.4-19.0) 73.6 (73.3-73.9)

Female 471,893 3.5 (3.4-3.6) 1.8 (1.7-1.9) 27.4 (27.2-27.6) 67.3 (67.0-67.6)
Age group (yrs)

18-44 246,910 0.4 (0.4-0.5) 1.1 (1.0-1.2) 10.6 (10.4-10.8) 87.9 (87.7-88.1)

45-64 303,213 4.2 (4.1-4.3) 3.2 (3.0-3.3) 32.2 (31.9-32.5) 60.4 (60.1-60.8)

>65 202,201 12,5 (12.2-12.8) 7.1 (6.9-7.3) 437 (43.2-44.1) 367 (36.3-37.1)
Race/Ethnicity

White, non-Hispanic 605,447 4.1 (4.0-4.2) 2.8 (2.7-2.9) 25.6 (25.4-25.8) 675 (67.3-67.7)

Black, non-Hispanic 56,139 3.4 (3.2-3.6) 2.3 (2.1-2.6) 23.1 (22.4-23.7) 71.3 (70.6-71.9)

Hispanic 47,050 1.8 (1.6-2.1) 3.0 (2.6-3.3) 13.0 (12.4-13.6) 82.2 (81.5-82.9)

Other, non-Hispanic 42,325 3.3 (3.0-3.6) 2.6 (2.2-2.9) 18.0 (17.3-18.9)  76.1 (75.2-77.0)
Education level (yrs)

<11 77,412 6.3 (6.0-6.6) 4.2 (3.9-4.5) 23.6 (22.9-24.2) 66.0 (65.3-66.7)

12 232,247 4.4 (4.2-4.5) 3.0 (2.9-3.2) 25.3 (25.0-25.7) 67.3 (66.9-67.7)

>13 446,791 2.8 (2.8-2.9) 2.4 (2.3-2.5) 22.0 (21.8-22.3) 728 (72.5-73.0)
BMIt

Underweight/Normal 273,708 25 (2.4-2.6) 2.3 (2.2-2.4) 18.1 (17.9-18.4) 771 (76.8-77.4)

Overweight 263,204 3.7 (3.6-3.8) 3.1 (3.0-3.3) 23.6 (23.3-23.9) 69.5 (69.2-69.9)

Obese 187,106 5.7 (5.6-5.9) 3 (2.8-3.1) 30.7 (30.3-31.1) 60.6 (60.1-61.0)
Total$ 757,959 3.7 (3.6-3.8) 2.8 (2.7-2.9) 23.2 (23.0-23.4) 70.4 (70.2-70.6)

* Confidence interval.

T Body mass index, calculated as weight (kg) / height (m)2; normal = 18.5-24.9, overweight = 25.0-29.9, and obese = >30.0.
§ Number of persons who provided a response for heart disease and for arthritis. Some categories might not add to total because of missing demographic

data.

HD but without arthritis. State-specific estimates were gener-
ally consistent with the overall findings, with differences among
states likely attributable to varying distributions of potential
confounders (e.g., age, race, and education level). The analyses
suggest that arthritis might be an additional barrier to being
physically active among persons with HD.

The findings in this study are consistent with other research
indicating that persons with both arthritis and HD might face
additional barriers to increased physical activity (4). This study
is the first to quantify the relationship using a population-based
sample that provides both national and state-specific estimates
of the prevalence and compares physical inactivity for persons
with both conditions to those with HD alone.

Both HD and arthritis can interfere with physical func-
tioning, ability to work, and ability to perform household
tasks (4). These conditions also might interfere with efforts
to become more physically active. Persons with arthritis face
the same barriers to being more active as most adults, includ-
ing lack of motivation and time, competing responsibilities,
and difficulty finding an enjoyable activity (5). They also face
additional barriers, such as concerns about aggravating arthri-
tis pain and causing further joint damage, and they might be
unsure about which types and amounts of activity are safe.
Qualitative research suggests that persons with arthritis might
experience short-term increases in pain when they initiate an

FIGURE. Physical inactivity among adults aged >18 years,* by
disease status — Behavioral Risk Factor Surveillance System,
United States, 2005 and 2007
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* Includes all respondents reporting no activity when asked six questions
about frequency and duration of participation in nonoccupational activi-
ties of moderate and vigorous intensity (i.e., lifestyle activities). All other
respondents were classified as active. Questions available at http://www.
cdc.gov/brfss/questionnaires/pdf-ques/2005brfss.pdf and http://www.cdc.
gov/brfss/questionnaires/pdf-ques/2007brfss.pdf.

T Includes all 50 states and the District of Columbia.

§ 95% confidence interval.

1 Doctor-diagnosed arthritis was defined as a “yes” response to the ques-
tion, “Have you ever been told by a doctor or other health professional
that you have some form of arthritis, rheumatoid arthritis, gout, lupus,
or fibromyalgia?”

** Heart disease was defined as a “yes” response to at least one of two
questions: “Has a doctor, nurse, or other health professional ever told
you that you had... a heart attack, also called a myocardial infarction?”
or “...angina or coronary heart disease?”
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TABLE 2. Prevalence of arthritis among adults aged >18 years with heart disease, and prevalence of physical inactivity* among
adults with heart disease, with and without arthritis, by state/area — Behavioral Risk Factor Surveillance System, United States,’
2005 and 2007

Physical inactivity among adults with heart disease

Arthritis among adults with heart disease Without arthritis With arthritis
No. of Weighted no.

State/Area respondents (in 1,000s)$ % (95% CIT) % (95% CI) % (95% CI)
Alabama 10,447 171 63.9 (59.7-67.8) 18.7 (13.8-24.8) 36.3 (31.6-41.2)
Alaska 5,365 12 63.0 (54.5-70.8) 20.2 (11.8-32.3) 23.4 (13.9-36.7)
Arizona 9,443 157 51.0 (44.4-57.5) 14.7 (8.6-24.0) 29.1 (22.6-36.5)
Arkansas 11,013 96 61.1 (57.7-64.4) 23.9 (19.1-29.5) 26.5 (22.9-30.5)
California 11,825 645 485 (43.8-53.3) 17.9 (12.9-24.3) 222 (16.8-28.8)
Colorado 17,887 79 54.6 (50.8-58.3) 17.7 (13.6-22.7) 20.5 (16.9-24.6)
Connecticut 12,777 79 53.9 (49.8-58.0) 17.5 (13.4-22.7) 22.9 (18.9-27.4)
Delaware 8,183 29 60.8 (56.1-65.3) 19.5 (14.2-26.3) 29.6 (24.4-35.4)
District of Columbia 7,700 12 61.5 (55.5-67.2) 16.3 (10.9-23.5) 31.2 (23.5-40.1)
Florida 47,739 591 55.5 (52.4-58.5) 247 (20.8-29.1) 29.1 (25.8-32.6)
Georgia 13,767 221 55.8 (51.7-59.8) 24.2 (18.9-30.4) 33.6 (29.3-38.2)
Hawaii 13,019 23 46.9 (42.1-51.7) 15.1 (11.1-20.1) 21.3 (16.3-27.3)
Idaho 11,049 38 55.7 (50.5-60.8) 16.6 (12.0-22.6) 24.8 (20.7-29.5)
Illinois 10,313 320 57.5 (52.9-61.9) 28.3 (21.9-35.6) 31.2 (26.6-36.2)
Indiana 11,626 211 61.9 (57.4-66.2) 17.3 (12.8-22.8) 25.6 (21.8-29.9)
lowa 10,479 83 58.5 (54.5-62.4) 20.1 (15.6-25.4) 27.1 (22.8-31.8)
Kansas 17,121 75 56.6 (53.5-59.7) 18.0 (14.9-21.5) 34.6 (31.2-38.2)
Kentucky 13,536 151 56.1 (52.6-59.5) 38.0 (32.7-43.7) 50.3 (45.9-54.6)
Louisiana 9,620 126 55.4 (50.8-60.0) 36.4 (29.5-43.9) 40.8 (35.3-46.6)
Maine 10,790 44 61.4 (57.4-65.3) 20.0 (15.2-25.9) 27.2 (22.8-32.2)
Maryland 17,461 138 59.4 (55.4-63.3) 17.6 (13.5-22.7) 26.2 (22.3-30.5)
Massachusetts 30,413 164 56.8 (53.6-59.8) 26.1 (21.6-31.1) 29.3 (25.8-33.0)
Michigan 19,641 359 65.9 (63.2-68.5) 19.1 (15.5-23.2) 28.3 (25.3-31.6)
Minnesota 7,603 105 52.3 (47.5-57.1) 20.5 (15.5-26.6) 20.8 (16.3-26.3)
Mississippi 12,257 109 68.6 (65.2-71.9) 31.0 (25.2-37.4) 35.2 (31.2-39.4)
Missouri 10,427 201 62.8 (58.6-66.8) 17.2 (12.5-23.1) 24.3 (20.3-28.8)
Montana 10,978 23 57.2 (52.9-61.4) 21.6 (15.9-28.6) 228 (18.4-27.8)
Nebraska 19,276 45 61.2 (57.3-64.9) 24.3 (18.9-30.6) 27.1 (23.1-31.6)
Nevada 7,286 60 53.0 (46.7-59.2) 20.0 (12.8-29.8) 23.4 (17.0-31.2)
New Hampshire 12,028 37 58.8 (54.8-62.6) 17.1 (13.0-22.1) 24.1 (20.2-28.6)
New Jersey 20,899 225 53.5 (49.2-57.7) 22.0 (17.3-27.5) 32.4 (28.3-36.7)
New Mexico 12,191 40 52.1 (48.0-56.2) 19.2 (15.0-24.3) 24.5 (20.3-29.3)
New York 14,321 477 55.5 (51.4-59.4) 21.2 (16.6-26.7) 26.4 (22.5-30.8)
North Carolina 32,038 264 58.9 (56.4-61.3) 22.4 (19.1-26.1) 30.7 (28.1-33.4)
North Dakota 8,761 17 56.2 (51.8-60.4) 21.3 (16.1-27.7) 23.6 (18.9-29.0)
Ohio 18,727 377 62.2 (58.8-65.5) 17.1 (13.3-21.7) 28.6 (24.7-32.9)
Oklahoma 21,170 136 62.6 (59.5-65.5) 21.8 (18.0-26.2) 35.4 (31.8-39.1)
Oregon 16,966 84 56.6 (53.0-60.2) 14.8 (11.4-18.9) 22.9 (19.5-26.8)
Pennsylvania 26,609 422 63.0 (59.7-66.2) 19.6 (15.4-24.6) 27.5 (24.0-31.3)
Rhode Island 8,475 30 60.5 (55.9-64.8) 19.5 (14.2-26.1) 32.6 (27.2-38.4)
South Carolina 18,835 131 62.9 (59.9-65.9) 18.4 (14.6-22.9) 28.2 (24.8-31.8)
South Dakota 13,786 23 60.3 (56.9-63.5) 20.4 (16.6-25.0) 31.5 (27.9-35.5)
Tennessee 9,781 217 61.1 (55.7-66.2) 28.1 (20.9-36.7) 46.7 (41.5-52.0)
Texas 23,760 555 51.7 (48.2-55.1) 20.2 (16.1-25.0) 322 (28.3-36.3)
Utah 10,216 38 54.6 (49.4-59.7) 135 (8.2-21.5) 24.8 (19.3-31.3)
Vermont 13,699 18 60.3 (56.4-64.0) 15.3 (11.8-19.7) 26.0 (22.1-30.4)
Virginia 11,696 198 55.6 (50.7-60.4) 15.5 (11.0-21.3) 27.4 (22.9-32.4)
Washington 49,183 144 57.4 (55.2-59.6) 14.9 (12.6-17.6) 21.8 (19.7-24.2)
West Virginia 7,998 98 62.0 (58.6-65.3) 30.0 (24.8-35.8) 42.9 (38.7-47.2)
Wisconsin 12,335 140 61.0 (56.3-65.6) 16.1 (10.9-23.2) 24.3 (19.9-29.3)
Wyoming 11,169 12 57.1 (58.0-61.2) 22.7 (16.8-29.9) 23.7 (19.5-28.5)
Median** 57.4 19.5 27.2

Puerto Rico 7,723 131 48.6 (44.6-52.6) 46.9 (40.8-53.0) 56.3 (51.1-61.4)
U.S. Virgin Islands 4,960 1 35.3 (27.4-44.1) 15.6 (8.4-27.2) 33.7 (20.9-49.3)

* Physical activity level of respondents was determined from six questions that asked about frequency and duration of participation in nonoccupational activities of moderate and
vigorous intensity; those reporting no participation in such activities were classified as inactive (engaged in no nonoccupational physical activity); all others were classified as
active.

tIncludes all 50 states, the District of Columbia, Puerto Rico, and the U.S. Virgin Islands.

§ Weighted annual average number of adults with heart disease who also have arthritis.

T Confidence interval.

** Does not include Puerto Rico or the U.S. Virgin Islands.
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exercise program, but that continued participation results in
a long-term reduction in symptoms (5).

The findings in this report are subject to at least four
limitations. First, arthritis, HD, and physical activity are
self-reported and unconfirmed by a health-care provider or
objective monitoring; however, such self-reports are considered
valid for surveillance purposes (6). Second, BRESS excludes
persons without landline telephones, persons in the military,
and those residing in institutions. Estimates are weighted to
the population, thus partially correcting for this, but effects
might be unpredictable. Third, state prevalence estimates were
not adjusted for population characteristics (e.g., age); therefore,
comparisons between states should be made with caution.
Finally, BRESS response rates were low; BRESS weighting
procedures partially correct for nonresponse, but the effect of
low response rates is uncertain.

Specially tailored self-management education interventions,
such as the Chronic Disease Self Management Program and the
arthritis-specific Arthritis Foundation (AF) Self-Help Program,
help adults learn to manage arthritis pain and discuss how to
safely increase physical activity (7). Several exercise programs,
including EnhanceFitness, the AF Exercise Program, and the
AF Aquatics Program, are available in many communities and
are appropriate for adults with HD and arthritis. Self-directed
physical activities, including low-impact activities such as
walking, swimming, and biking, also are appropriate for adults
with both conditions.**

Greater integration of heart disease and arthritis intervention
efforts by health-care providers, payers, and health departments
might better address the effects of these co-occurring condi-
tions. Increasing physical activity (e.g., through aerobic exercise
and strength training) can benefit persons with arthritis, HD,
or both conditions (8,9) by improving physical function and
lowering blood pressure and low-density lipoprotein cholesterol
levels. Health-care providers should consider whether arthritis-
related barriers contribute to physical inactivity in their HD
patients and should help those patients learn how to overcome
arthritis-specific barriers by providing appropriate advice and
referrals. HD patients with arthritis should be encouraged to
reduce sedentary behavior; appropriate physical activity might
include moderate-intensity aerobics and muscle-strengthening
exercises (10).
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Completeness and Timeliness
of Reporting of Meningococcal
Disease — Maine, 2001-2006

Neisseria meningitidis is an important cause of invasive bacte-
rial disease in the United States (), with a total of 1,077 cases
of meningococcal disease reported in 2007 (2). The case-fatality
ratio is 10%—14%, and 11%—19% of survivors have long-term
sequelae (7). In the United States, approximately 98% of
cases of meningococcal disease occur sporadically; outbreaks
are uncommon (7). Chemoprophylaxis is the primary means
of preventing meningococcal dis