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Introduction 

 
 
 
Healthy People 2010 Leading Health Indicators for Massachusetts presents the 
latest data on the 10 Leading Health Indicators for Massachusetts – physical activity, 
overweight and obesity, tobacco use, substance abuse, responsible sexual behavior, 
mental health, injury and violence, environmental quality, immunization and access to 
health care.  Leading Health Indicators have been recommended by the U.S. Public 
Health Service for monitoring state and local progress toward achieving the goals set 
forth in Healthy People 20101.  The data on Healthy People 2010 Leading Health 
Indicators for Massachusetts are based on data are based on information provided by 
state and federal sources. These web pages provide information in one place for easier 
access by public health program planners, policy-makers, advocates, and the public.  
As a group, the Leading Health Indicators reflect the major health concerns in the 
United States at the beginning of the 21st century. The Leading Health Indicators were 
selected on the basis of their ability to motivate action, the availability of data to 
measure progress, and their importance as public health issues.  The Leading Health 
Indicators are intended to help better understand the importance of health promotion 
and disease prevention and to encourage wide participation in improving health in the 
next decade. These web pages are divided into chapters, with each chapter focusing on 
a specific leading health indicator.  Each chapter consists of a series of graphs 
comparing the specific leading health indicator for Massachusetts and the United States 
to the Healthy People 2010 Objective.  Within each chapter, patterns by age, gender, 
race/ethnicity and time trends are examined when data is available.   At the beginning of 
each chapter is information about the objectives selected to measure progress for the 
specific leading health indicator.  The data source or sources for the specific health 
indicator are also presented at the beginning of each chapter.  

 

                                                           
1
 U.S. Department of Health and Human Services.  Healthy People 2010: Understanding and Improving 
Health.  Washington, DC: U.S. Department of Health and Human Services, Government Printing Office. 
2000. 
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HIGHLIGHTS 
 

 
Physical Activity 

• Rates of physical activity among adolescents decrease as students get older and move 
through high school. 

• Male adolescents are more likely to participate in vigorous physical activity than females 
(69% vs. 57%). 

• Black, non-Hispanic, Asian and Hispanic adults have a lower rate of regular physical activity 
than White, non-Hispanic adults and the overall Massachusetts population. 

• Data from the Behavioral Risk Factor Surveillance Survey (BRFSS) and the Youth Risk 
Behavior survey (YRBS) show that the proportion of active adults and adolescents has 
fluctuated in the 1990s, and it remains well or less than half below the target set for the year 
2010. 

 

Overweight and Obesity 

• Obesity and overweight have increased in both the United States and Massachusetts over 
the last decade and are moving away from the Healthy People 2010 target.   

• Males of all ages are somewhat more likely to be overweight and obese than female adults 
and adolescents. 

• Black, non-Hispanic and Hispanic adolescents have the highest rates of obesity in 
Massachusetts, which are above the target for the year 2010. 

• Black, non-Hispanic adults have a higher rate of obesity than other groups in the state. 
 

Tobacco Use 

• Smoking rates have decreased both among adolescents and adults in Massachusetts in the 
last decade, but they still remain above the target for the year 2010.   

• The rate of current smoking among adolescents increases as students get older and move 
through high school (ranging from 20% among adolescents in Grade 9 to 35% in Grade 12).   

• The percentage of cigarette smoking among Black, non-Hispanic youth is lower than the 
percentage among White, non-Hispanic youth.   However, percentages of cigarette smoking 
among adults are highest for White and Black, non-Hispanics (both at 21%). 

• Among adults, persons ages 18-24 have the highest percentage of current smokers in the 
state. 

• In 2000, 20% of Massachusetts adults were current smokers compared to 23% in the United 
States.  Likewise, Massachusetts has a lower percentage of current adolescent smokers 
than the United States (26% vs. 28%).  

 

Substance Abuse  

• Forty-three percent of adolescents did not use alcohol or drugs in the 30 days prior to the 
Youth Risk Behavior Survey. This percentage is below the U.S. figure and below the target 
set for the year 2010. 

• Percentage of illicit drug use is highest among adults in the 18-24 age group.   Asian adults 
have the highest level of illicit drug use in Massachusetts. 

• Twenty-five percent of male adults engage in binge drinking compared to 10% of female 
adults in Massachusetts. 

• In Massachusetts, Hispanics have the lowest percentage of adult binge drinking (14%) 
whereas Black, non-Hispanics have the highest (21%).  All groups, except for Asians, are 
above the 2010 target of 6%. 
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Responsible sexual behavior 

• The proportion of adolescents who abstain from sexual intercourse or use condoms if 
currently sexually active decreases as students get older and move through high school.  
This percentage is highest in 9th Grade and lowest in 12th Grade (94% vs. 74%).   

• In 2001, the proportion of adolescents who abstain from sexual intercourse or use condoms 
if currently sexually active (87%) in Massachusetts approaches the HP2010 target of 95%. 

• Reported condom use by partners among unmarried women is lowest for women between 
the ages of 35-44 years. 

 
Mental Health 

• Data will be available from the 2002 Behavioral Risk Factor Surveillance Survey. 
 

Injury and Violence 

• Rates for motor vehicle and homicide deaths for Massachusetts in the year 2000 are 
already below the targets set for the year 2010.  Yet, great disparities exist by gender, age 
and race/Hispanic ethnicity. 

• Men are over twice as likely to die from a motor vehicle-related injury or homicide as women 
in Massachusetts were in the year 2000.   

• Adults between the ages of 15-24 years are at the greatest risk from dying from either a 
motor vehicle-related injury or from homicide. 

• No cause of death so greatly differentiates Blacks from all other Massachusetts residents as 
does homicide: Black, non-Hispanics are 10 times more likely than White, non-Hispanics to 
be murdered. 

 
Environmental Quality 

• In 2001, 10.4% of adult non-smokers were exposed to environmental tobacco smoke (ETS) 
at home and/or at work for more than 1 hour. 

• Reported exposure to ETS at home or at work is highest for adults between the ages of 18-
24 years and lowest for persons 65 years and older. 

• Asian adults have the lowest rates of ETS exposure in Massachusetts while Hispanics have 
the highest. 

• No direct comparisons can be made to the United States or to the target set for 2010 since 
Massachusetts is using other measures for this indicator. 

 
Immunization 

• In 2000, the percentage of fully immunized children in Massachusetts surpasses the target 
set for the year 2010. 

• The percentage of Massachusetts adults receiving an influenza or pneumococcal shot has 
increased in the last 7 years, yet they still remain below the target set for the year 2010. 

• Hispanic adults have the lowest percentages who had received an influenza shot during the 
last year or who had ever received a pneumonia vaccine in Massachusetts.  Rates are 
highest for White, non-Hispanic adults. 

 
Access to health care 
• Rates of health care coverage have increased in the state since 1996 and are now 

approaching the target set for 2010 of 100%. 
• The proportion of adults with health care coverage is highest among persons ages 65 and 

older and lowest among persons ages 18-24 years. 
• Hispanic and black, non-Hispanic adults remain the least insured in Massachusetts in the 

year 2000, followed by Asian, non-Hispanics. 

3 



• The proportion of females who receive prenatal care during their first trimester of pregnancy 
approaches the target set for 2010 of 90%. 

• The proportion of females who receive prenatal care during their first trimester of pregnancy 
is highest among women ages 30-34 years and lowest among women ages 10-24 years. 

• Black, non-Hispanic mothers have the lowest percentage of women receiving prenatal care 
during their first trimester of pregnancy in the state.
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Overall Summary Table of Leading Health Indicators 
 HP 2010 

Objective 
Current MA Current 

US 
Past MA 

PHYSICAL ACTIVITY 
    

22-7 Increase the proportion of adolescents 
who engage in vigorous physical 
activity that promotes cardiorespiratory 
fitness 3 or more days per week for 20 
or more minutes per occasion. 

 

85% 62.8%
1
 (2001) 69%

1
 (2001) 64.5%

1
 (1993) 

22-2 Increase the proportion of adults who 
engage regularly, preferably daily, in 
moderate physical activity for at least 
30 minutes per day. 

 

50% 24%
2
 (2000) 32%

3
 (2000) 22%

2
 (1991) 

OBESITY     

19-3c. Reduce the proportion of children and 
adolescents who are overweight or 
obese. 

 

5% 10%
1
  (2001, 

actual 

overweight) 

15%
4
 (1999-

2000) 
7% (1999) 
(actual 
overweight) 

 19-2. Reduce the proportion of adults who 
are obese. 

 

15% 17%
2
 (2000) 31%

4
 (1999-

2000) 
11%

2
 (1990) 

TOBACCO USE     

27-3b.   Reduce cigarette smoking by 
adolescents. 

 

16% 26%
1
 (2001) 28%

1
  (2001) 30%

1
 (1993) 

27-1a.   Reduce cigarette smoking by adults. 
 

12% 20%
2
 (2000) 23%

3
  (2000) 24%

2
 (1990) 

SUBSTANCE ABUSE     

26-10a. Increase the proportion of 
adolescents not using alcohol or 
any illicit drugs during the past 30 
days. 

89% 43%
1
 (2001) 

 
79%

5
 (1998) 52%

1
 No 

Alcohol 
(1993) 
71%

5
 No 

Drugs 
(1993) 

26-10c. Reduce the proportion of adults 
using any illicit drug during the past 
30 days. 

 

2% 7% (2001) 5.8%
6
 (1998) NA 

 26-11c.    Reduce the proportion of adults 
engaging in binge drinking of 
alcoholic beverages during the past 
month. 

 
 
 

6% 17%
2
 (1999) 17%

6
 (1998) 20%

2
 (1991) 

                                                           
1
 Youth Risk Behavior Survey (YRBS). 

2
 Behavioral Risk Factor Surveillance System (BRFSS). 

3
 CDC, National Center for Health Statistics. National Health Interview Survey. 

4
 CDC, National Center for Health Statistics. National Health and Nutrition Examination Survey.  

5
 Substance Abuse and Mental Health Services Administration, Office of the Assistant Secretary. National Household 

Survey on Drug Abuse.  
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 HP 2010 
Objective 

Current MA Current 
US 

Past MA 

RESPONSIBLE SEXUAL BEHAVIOR     

25-11. Increase the proportion of 
adolescents who abstain from 
sexual intercourse or use condoms 
if currently sexually active. 

 

95% 87%
1
 (2001) 85%

1
 (1997) 84%

1
 (1993) 

13-6. Increase the proportion of sexually 
active persons who use condoms. 

 

50% 58%
6, 7

 (1999) 
 

23%
8
 (1995) NA 

MENTAL HEALTH     

18-9b.   Increase the proportion of adults 
with recognized depression who 
receive treatment. 

50% NA 23%
5
 (1997) NA 

     

INJURY VIOLENCE     

15-15.  Reduce deaths caused by motor 
vehicle crashes. 

 

9.0 /100,000 7.6/100,000
9
 

(2000) 
15.2/100,000

10
 

(2000) 
7.4/100,000

9
 

(1994) 

15-32.  Reduce homicides. 3.2/100,000 2.0/100,000
9
 

(2000) 
5.8/100,000

10
 

(2000) 
3.6/100,000

9
 

(1994) 
 

ENVIRONMENTAL QUALITY     

 8-1a.   Reduce the proportion of persons 
exposed to air that does not meet the 
U.S. Environmental Protection 
Agency’s health-based standards for 
ozone. 

0% NA 
 
5 Exceedance 
days per area

11
 

(2000) 

41%
12

 (2001) NA 
 
26 
Exceedance 
days per 
area

11
(1991) 

 

27-10. Reduce the proportion of nonsmokers 
exposed to environmental tobacco 
smoke (serum cotinine level > 0.10 
ng/ml). 

 
 
 
 

45% NA 
 
 
 
10.4%

13
 (2001) 

 
 

65%
4 

 (1988-1994) 
NA 
 
 
 
28.7% (1993-
1994) 
 

     

                                                           
6
 BRFSS. Includes people in long-term monogamous relationships. The data on condom use are only unmarried 

women ages 18-25 yrs. 
7 BRFSS . Unmarried includes never been married, widowed, separated, divorced, and member of an unmarried 
couple. 
8
 CDC, National Center for Health Statistics. National Survey of Family Growth. 1995. 

9
 MA DPH. Bureau of Health Statistics, Research and Evaluation. Massachusetts Deaths. 

10
 CDC. National Center for Health Statistics. National Vital Statistics System. 

11
 Environmental Protection Agency, New England. Historical Exceedance Days in New England of EPA's 8-hr 

Average Ground-Level Ozone Standard. 
12

 U.S. Environmental Protection Agency. Aerometric Information Retrieval System. 1997. 
13

 Massachusetts Tobacco Survey, 1993-2001. UMAA Tobacco Study (2001).  Exposure defined as: Exposed to ETS 
for more than 1 hour at home or at work. 
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 HP 2010 
Objective 

Current MA Current 
US 

Past MA 

IMMUNIZATION     

14-24. Increase the proportion of young 
children who receive all vaccines that 
have been recommended for 
universal administration for at least 5 
years.  

 

80% 81%
14

  (2000) 73%
14

 (2000) 71%
14

  (1994) 

  14-29a,b. Increase the proportion of 
noninstitutionalized adults who are 
vaccinated annually against influenza 
and ever vaccinated against 
pneumococcal disease. 

Influenza:90% 
 
 
Pneumococcal:90% 

Influenza:65%
2
 

(2000) 
 
Pneumococcal 
62%

2
 (2000) 

Influenza: 
65%

3
 (2000) 

 
Pneumococcal 
53%

3
 (2000) 

Influenza: 
49%

2
 (1993) 

 
Pneumococcal 
21%

2
 (1993) 

ACCESS TO HEALTH CARE     

      1-1.  Increase the proportion of persons with 
health insurance. 

100% 92%
2
 (2000) 83%

3
 (2000) 89%

2
 (1996) 

     1-4a. Increase the proportion of persons   
who have a specific source of ongoing  

               care. 

96% NA 
 

87%
3
 (1998) NA 

16-6a. Increase the proportion of pregnant 
women who begin prenatal care in the 
first trimester of pregnancy. 

90% 84%
15

 (2000) 83%
16

 (2000) 83%
15

 (1990) 

 
 
 
 
 
 
 
 
 
 

                                                           
14

 Centers for Disease Control and Prevention, National Center for Health Statistics and National Immunization 
Program. National, State, and Urban Area Vaccination Coverage Levels Among Children Aged 19-35 Months-United 
States. (www.cdc.gov/nip/coverage/data.htm). 
15

 MA DPH. Bureau of Health Statistics, Research and Evaluation. Massachusetts Births. 
16

 Centers for Disease Control and Prevention, National Center for Health Statistics.  National Vital System. 2000. 
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Physical Activity 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A note about this indicator: 
 
The objectives selected to measure progress among adolescents and adults for this Leading Health 
Indicator are presented below.  These are only indicators and do not represent all the physical activity 
and fitness objectives included in Healthy People 2010. 
 
22-7. Increase the proportion of adolescents who engage in vigorous physical activity that promotes 
cardiorespiratory fitness 3 or more days per week for 20 or more minutes per occasion. 
22-2. Increase the proportion of adults who engage regularly, preferably daily, in moderate physical 
activity for at least 30 minutes per day. 
 
Data Sources:  Behavioral Risk Factor Surveillance System (BRFSS) and the Youth Risk Behavior 
Survey (YRBS). 
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Overweight and obesity 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A note about this indicator: 
 
The objectives selected to measure progress among children, adolescents, and adults for this Leading 
Health Indicator are presented below.  These are only indicators and do not represent all the nutrition and 
overweight objectives included in Healthy People 2010. 
 
19-3c. Reduce the proportion of children and adolescents who are overweight or obese. 
19-2. Reduce the proportion of adults who are obese. 
 
Data Sources:  Behavioral Risk Factor Surveillance System (BRFSS) and the Youth Risk Behavior 
Survey (YRBS). 
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Tobacco Use 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A note about this indicator: 
 
The objectives selected to measure progress among adolescents and adults for this Leading Health 
Indicator are presented below.  These are only indicators and do not represent all the tobacco use 
objectives included in Healthy People 2010. 
 
27-3b. Reduce cigarette smoking by adolescents 
27-1a. Reduce cigarette smoking by adults 
 
Data Sources:  Behavioral Risk Factor Surveillance System (BRFSS) and the Youth Risk Behavior 
Survey (YRBS). 
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Substance Abuse 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A note about this indicator: 
 
The objectives selected to measure progress among adolescents and adults for this Leading Health 
Indicator are presented below.  These are only indicators and do not represent all the substance abuse 
objectives included in Healthy People 2010. 
 
26-10a. Increase the proportion of adolescents not using alcohol or any illicit drugs during the past 30 

days. 
26-10c. Reduce the proportion of adults using any illicit drug during the past 30 days. 
26-11c. Reduce the proportion of adults engaging in binge drinking of alcoholic beverages during the past 

month. 
 
Data Sources:  Behavioral Risk Factor Surveillance System (BRFSS) and the Youth Risk Behavior 
Survey (YRBS).
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Responsible Sexual Behavior 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A note about this indicator: 
 
The objectives selected to measure progress among adolescents and adults for this Leading Health 
Indicator are presented below.  These are only indicators and do not represent all the responsible sexual 
behavior objectives included in Healthy People 2010. 
 
25-11. Increase the proportion of adolescents who abstain from sexual intercourse or use condoms if 

currently sexually active. 
13-6.   Increase the proportion of sexually active persons who use condoms. 
 
Data Sources:  Behavioral Risk Factor Surveillance System (BRFSS) and the Youth Risk Behavior 
Survey (YRBS). 
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Mental Health 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A note about this indicator: 
 
The objective selected to measure progress among adults for this Leading Health Indicator is presented 
below.  This in only an indicator and do not represent all the mental health objectives included in Healthy 
People 2010. 
 
18-9b. Increase the proportion of adults with recognized depression who receive treatment. 
 
Data Sources:  2002 Behavioral Risk Factor Surveillance System (BRFSS). 
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Injury and Violence 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A note about this indicator: 
 
The objectives selected to measure progress for this Leading Health Indicator are presented below.  
These are only indicators and do not represent all the injury and violence prevention objectives included 
in Healthy People 2010. 
 
15-15.   Reduce deaths caused by motor vehicle crashes. 
15-32.  Reduce homicides. 
 
Data Sources:  Death Certificates. 
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Environmental Quality 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A note about this indicator: 
 
The objectives selected to measure progress among children, adolescents, and adults for this Leading 
Health Indicator are presented below.  These are only indicators and do not represent all the 
environmental quality objectives included in Healthy People 2010. 
 
8-1a.   Reduce the proportion of persons exposed to air that does not meet the U.S. Environmental 

Protection Agency’s health-based standards for ozone. 
27-10. Reduce the proportion of nonsmokers exposed to environmental tobacco smoke. 
 
Data Sources:  U.S. Environmental Protection Agency and the Massachusetts Adult Tobacco Survey. 
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A note about this indicator: 
 
The objectives selected to measure progress among children and adults for this Leading Health Indicator 
are presented below.  These are only indicators and do not represent all the immunization and infectious 
diseases objectives included in Healthy People 2010. 
 
14-24.       Increase the proportion of young children who receive all vaccines that have been 

recommended for universal administration for at least 5 years.  
14-29a,b.  Increase the proportion of noninstitutionalized adults who are vaccinated annually against 

influenza and ever vaccinated against pneumococcal disease. 
 
Data Sources:  MA BCDC Immunization Files and the Behavioral Risk Factor Surveillance System 
(BRFSS) 
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Access to Health Care 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A note about this indicator: 
 
The objectives selected to measure progress for this Leading Health Indicator are presented below.  
These are only indicators and do not represent all the quality health care objectives included in Healthy 
People 2010. 
 
1-1.       Increase the proportion of persons with health insurance. 
1-4a.     Increase the proportion of persons who have a specific source of ongoing care. 
16-6a.   Increase the proportion of pregnant women who begin prenatal care in the first trimester of 

pregnancy. 
 
Data Sources: Behavioral Risk Factor Surveillance System (BRFSS) and Birth Certificates. 
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y
 R
a
c
e
/H
is
p
a
n
ic
 E
th
n
ic
it
y

M
a
ss
a
c
h
u
se
tt
s 
(2
0
0
0
)

8
8
%

7
1
%

7
2
%

7
6
%

0
%

1
0
%

2
0
%

3
0
%

4
0
%

5
0
%

6
0
%

7
0
%

8
0
%

9
0
%

1
0
0
%

W
h

it
e 

n
o
n

 H
is

p
an

ic
B

la
c

k
, 

n
o

n
-H

is
p
an

ic
H

is
p

an
ic

A
si

an
, 

n
o
n

-H
is

p
an

ic

Percent

O
b
je
ct
iv
e:
 1
6
-6
a
  
In
cr
ea
se
 t
h
e 
p
ro
p
o
rt
io
n
 o
f 
p
re
g
n
a
n
t 
w
o
m
en
 w
h
o
 b
eg
in
 p
re
n
a
ta
l 
ca
re
 i
n
 t
h
e 
fi
rs
t 
tr
im
es
te
r 
o
f 

p
re
g
n
a
n
cy
 

  
S

o
u

rc
e:

  
M

as
sa

ch
u

se
tt

s 
D

ep
ar

tm
en

t 
o

f 
P

u
b

li
c 

H
ea

lt
h
. 

B
u

re
au

 o
f 

H
ea

lt
h

 S
ta

ti
st

ic
s,

 R
es

ea
rc

h
 a

n
d
 E

v
al

u
at

io
n

. 
M

as
sa

ch
u

se
tt

s 
B

ir
th

s 
2
0

0
0

. 

H
P

 2
0
1
0
 T

ar
g
et

 

9
0
%
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In
d

ic
a
to

r
S

o
u
rc

e 
V

al
u
e

In
d

ic
at

o
r

S
o

u
rc

e 
V

al
u
e 

In
cr
e
a
se
 t
h
e 
p
ro
p
o
rt
io
n
 o
f 
a
d
o
le
sc
en
ts
 w
h
o
 e
n
g
a
g
e 
in
 

vi
g
o
ro
u
s 
p
h
ys
ic
a
l 
a
ct
iv
it
y

 Y
R

B
S

 
6
3
%
 (
2
0
0
1
)

O
v
er

w
ei

g
h

t 
ra

te
s

 Y
R

B
S

 

1
5
%
 a

t 
ri

sk
 o

f 
b

ec
o

m
in

g
 o

v
er

w
ei

g
h
t 

a
n
d

 

1
0
%
  

d
ef

in
it

el
y
 o

v
e
rw

ei
g
h
t 
(2
0
0
1
)

E
n
ro

ll
m

en
t 

in
 t

ea
m

 s
p

o
rt

s,
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te

r 
sc

h
o

o
l 

ac
ti

v
it

ie
s

 Y
R

B
S

 

A
ct

iv
el

y
 P

ar
ti

ci
p

at
e
 i

n
 e

x
er

ci
se

/s
p

o
rt

s 

te
am

=
5
4
%
 (
2
0
0
1
) 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

A
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en
d
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 P

h
y
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l 

E
d

u
ca

ti
o

n
 a

t 
le
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t 

o
n
ce

 

d
u
ri

n
g
 r
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u
la

r 
sc

h
o

o
l 

w
ee

k
s=
6
8
%
 (
2
0
0
1
)

H
o

u
rs

 o
t 

T
V

 v
ie

w
in

g
 Y

R
B

S
 

W
at

ch
ed

 T
V

 l
es

s 
th

an
 3

 h
rs

/s
ch

o
o

l 

d
ay

=
6
9
.6
%
 (
2
0
0
1
)

In
cr
e
a
se
 t
h
e 
p
ro
p
o
rt
io
n
 o
f 
a
d
u
lt
s 
w
h
o
 e
n
g
a
g
e 
re
g
u
la
rl
y 

in
 m
o
d
er
a
te
 p
h
ys
ic
a
l 
a
c
ti
vi
ty
 

B
R

F
S

S
2
3
.5
%
 (
2
0
0
0
)

O
b

es
it

y
 r

a
te

s 
(p

er
so

n
s 

ag
es

 

2
0

+
)

B
R

F
S

S
1
6
.9
%

 (
2

0
0

0
) 

C
H

D
 m

o
rt

al
it

y
 r

at
e

V
it

al
s

1
5
0
 d
ea
th
s/
1
0
0
,0
0
0
  
(2
0
0
0
) 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

H
ea

rt
 D

is
e
as

e 
m

o
rt

al
it

y
 r

at
e

V
it

al
s

2
1
8
 d
ea
th
s/
1
0
0
,0
0
0
  
(2
0
0
0
) 
  
  
 

D
ia

b
et

es
 m

o
rt

al
it

y
 r

at
e

V
it

al
s

1
9
.7
 d
ea
th
s 
/ 
1
0
0
,0
0
0
 (
2
0
0
0
)

C
H

D
 h

o
sp

it
al

iz
at

io
n
 r

at
e

M
H

D
D

S
6
3
0
 h
o
sp
it
a
li
za
ti
o
n
s 
/1
0
0
,0
0
0
 (
2
0
0
0
)

S
tr

o
k
e 

h
o

sp
it

al
iz

at
io

n
 r

at
e

M
H

D
D

S
2
6
5
.8
 h
o
sp
it
a
li
za
ti
o
n
s 
/1
0
0
,0
0
0
 (
2
0
0
0
)

D
ia

b
et

es
 h

o
sp

it
al

ia
ti

o
n
 r

at
e

M
H

D
D

S
1
1
8
 h
o
sp
it
a
li
za
ti
o
n
s 
/1
0
0
,0
0
0
 (
1
9
9
9
)

H
B

P
 r

at
es

B
R

F
S

S
E

v
er

 b
ee

n
 t

o
ld

 h
ad

 H
B

P
=
2
1
%
 (
1
9
9
9
) 
  
  
  
  
  
  
  
  
  
  
  

In
d

ic
a
to

r
S

o
u
rc

e 
V

al
u
e

In
d

ic
at

o
r

S
o

u
rc

e 
V

al
u
e 

R
ed
u
c
e 
th
e 
p
ro
p
o
rt
io
n
 o
f 
ch
il
d
re
n
 a
n
d
 a
d
o
le
sc
en
ts
 w
h
o
 

a
re
 o
v
er
w
ei
g
h
t 
o
r 
o
b
es
e
.

 Y
R

B
S

 

1
5
%
 a

t 
ri

sk
 o

f 

b
ec

o
m

in
g
 

o
v
er

w
e
ig

h
t 

an
d

 

1
0
%
  

d
ef

in
it

el
y
 

o
v
er

w
e
ig

h
t 

(2
0
0
1
)

D
ia

b
et

es
 h

o
sp

it
al

iz
at

io
n
 r

at
e 

(a
g
es

 l
es

s 
th

an
 2

0
 y

rs
)

M
H

D
D

S
3
0
.6
 h
o
sp
it
a
li
za
ti
o
n
s 
/ 
1
0
0
,0
0
0
 (
1
9
9
9
)

E
n
d

o
cr

in
e
/m

et
ab

o
li

c/
  

  
  

  
  

  
  

n
u
tr

it
io

n
al

 h
o

sp
it

al
iz

at
io

n
 r

at
e

M
H

D
D

S
1
6
3
 h
o
sp
it
a
li
za
ti
o
n
s 
/ 
1
0
0
,0
0
0
 (
1
9
9
9
)

R
ed
u
c
e 
th
e 
p
ro
p
o
rt
io
n
 o
f 
a
d
u
lt
s 
w
h
o
 a
re
 o
b
es
e.

B
R

F
S

S

1
6
.9
%

 (
2

0
0

0
) 

(p
er

so
n

s 
ag

es
 

2
0

+
)

C
H

D
 m

o
rt

al
it

y
 r

at
e

V
it

al
s

1
5
0
 d
ea
th
s/
1
0
0
,0
0
0
  
(2
0
0
0
) 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

S
tr

o
k
e 

m
o

rt
al

it
y
 r

at
e

V
it

al
s

5
1
 d
ea
th
s/
1
0
0
,0
0
0
  
(2
0
0
0
) 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

D
ia

b
et

es
 m

o
rt

al
it

y
 r

at
e

V
it

al
s

1
9
.7
 d
ea
th
s/
 1
0
0
,0
0
0
 (
2
0
0
0
)

O
B
E
S
IT
Y

L
ea
d
in
g
 H
e
a
lt
h
 I
n
d
ic
a
to
r

S
ec
o
n
d
a
ry
 I
n
d
ic
a
to
rs

P
H
Y
S
IC
A
L
 A
C
T
IV
IT
Y

L
ea
d
in
g
 H
e
a
lt
h
 I
n
d
ic
a
to
r

S
ec
o
n
d
a
ry
 I
n
d
ic
a
to
rs
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In
d

ic
a
to

r
S

o
u
rc

e 
V

al
u
e

In
d

ic
at

o
r

S
o

u
rc

e 
V

al
u
e 

R
ed
u
c
e 
th
e 
p
ro
p
o
rt
io
n
 o
f 
a
d
u
lt
s 
w
h
o
 a
re
 o
b
es
e.

B
R

F
S

S

1
6
.9
%

 (
2

0
0

0
) 

(p
er

so
n
s 

ag
es

 

2
0

+
)

H
B

P
 r

at
es

B
R

F
S

S
E

v
er

 b
ee

n
 t

o
ld

 h
ad

 H
B

P
=
2
1
%
 (
1
9
9
9
) 
  
  
 

H
ig

h
 c

h
o

le
st

er
o

l 
ra

te
s

B
R

F
S

S

E
v

er
 b

ee
n
 t

o
ld

 h
ad

 h
ig

h
 c

h
o

le
st

er
o

l=
2
9
%
 

(1
9
9
9
) 
  
  
 

D
ia

b
et

es
 r

at
e

B
R

F
S

S
E

v
er

 b
ee

n
 t

o
ld

 h
ad

 d
ia

b
et

es
=
 5
%
 (
1
9
9
9
)

F
ru

it
 a

n
d

 v
eg

et
ab

le
 

co
n
su

m
p

ti
o

n
B

R
F

S
S

 3
0
.5
%
 (
2
0
0
0
)

C
H

D
 h

o
sp

it
al

iz
at

io
n
 r

at
e

M
H

D
D

S
6
3
0
 h
o
sp
it
a
li
za
ti
o
n
s 
/1
0
0
,0
0
0
 (
2
0
0
0
)

S
tr

o
k
e 

h
o

sp
it

al
iz

at
io

n
 r

at
e

M
H

D
D

S
2
6
5
.8
 h
o
sp
it
a
li
za
ti
o
n
s 
/1
0
0
,0
0
0
 (
2
0
0
0
)

D
ia

b
et

es
 h

o
sp

it
al

ia
ti

o
n
 r

at
e

M
H

D
D

S
1
1
8
 h
o
sp
it
a
li
za
ti
o
n
s 
/1
0
0
,0
0
0
 (
1
9
9
9
)

C
o

lo
re

ct
al

 C
an

ce
r 

In
ci

d
en

ce
 

R
at

e

C
an

ce
r 

R
eg

is
tr

y
8
6
 c
o
u
n
ts
 /
1
0
0
,0
0
0
 (
1
9
9
8
)

In
d

ic
a
to

r
S

o
u
rc

e 
V

al
u
e

In
d

ic
at

o
r

S
o

u
rc

e 
V

al
u
e 

R
ed
u
c
e 
ci
g
a
re
tt
e 
sm

o
ki
n
g
 b
y 
a
d
o
le
sc
en
ts
.

Y
R

B
S

2
6
%
 (
2
0
0
1
)

R
ed
u
c
e 
ci
g
a
re
tt
e 
sm

o
ki
n
g
 b
y 
a
d
u
lt
s.

B
R

F
S

S
2
0
%
 (
2
0
0
0
)

L
u
n
g
 c

an
c
er

 m
o

rt
al

it
y
 r

at
e

V
it

al
s

5
6
 d
ea
th
s/
 1
0
0
,0
0
0
 (
2
0
0
0
) 
  
  
  
  
  
  
  
  
  
  
  
  

L
u
n
g
 c

an
c
er

 i
n
ci

d
en

ce
 r

at
e

C
an

ce
r 

R
eg

is
tr

y
1
0
1
 c
o
u
n
ts
 /
1
0
0
,0
0
0
 (
1
9
9
8
)

H
ea

rt
 D

is
e
as

e 
h
o

sp
it

al
iz

at
io

n
 

ra
te

M
H

D
D

S
1
,2
7
8
 h
o
sp
it
a
li
za
ti
o
n
s 
/1
0
0
,0
0
0
 (
2
0
0
0
)

In
d

ic
a
to

r
S

o
u
rc

e 
V

al
u
e

In
d

ic
at

o
r

S
o

u
rc

e 
V

al
u
e 

In
cr
ea
se
 t
h
e 
p
ro
p
o
rt
io
n
 o
f 
a
d
o
le
sc
en
ts
 n
o
t 
u
si
n
g
 a
lc
o
h
o
l 

o
r 
a
n
y 
il
li
ci
t 
d
ru
g
s 
d
u
ri
n
g
 t
h
e 
p
a
st
 3
0
 d
a
ys
.

Y
R

B
S

4
3
%
 (
2
0
0
1
)

A
lc

o
h
o

l/
su

b
st

an
ce

 

h
o

sp
it

al
iz

a
ti

o
n
 r

at
e 

(1
5

-1
9

 

y
ea

rs
 o

ld
)

M
H

D
D

S
1
5
7
 h
o
sp
it
a
li
za
ti
o
n
s 
/ 
1
0
0
,0
0
0
 (
1
9
9
9
)

S
ch

o
o

l 
D

ro
p

o
u
t 

R
at

e

D
ep

ar
tm

en
t 

o
f 

E
d

u
ca

ti
o

n
4
%
 (
2
0
0
0
-2
0
0
1
)

R
ed
u
c
e 
th
e 
p
ro
p
o
rt
io
n
 o
f 
a
d
u
lt
s 
u
si
n
g
 a
n
y 
il
li
ci
t 
d
ru
g
 

d
u
ri
n
g
 t
h
e 
p
a
st
 3
0
 d
a
ys
.

B
R

F
S

S
7
%
 (
2
0
0
1
)

C
h
ro

n
ic

 l
iv

er
 d
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ea

se
 a

n
d
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h
o
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s 

m
o

rt
al

it
y
 r

at
e

V
it

al
s

5
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 d
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0
0
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0
0
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2
0
0
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D
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g
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n
d

u
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o
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it

y
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e

V
it

al
s

8
.7
 d
ea
th
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1
0
0
,0
0
0
 (
2
0
0
0
)

R
ed
u
c
e 
th
e 
p
ro
p
o
rt
io
n
 o
f 
a
d
u
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en
g
a
g
in
g
 i
n
 b
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g
e 

d
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n
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n
g
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a
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o
h
o
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c 
b
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a
g
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 d
u
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n
g
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h
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p
a
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o
n
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.

B
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F
S

S
1
7
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1
9
9
9
)

A
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o
h
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b
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h
o
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a
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o
n
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at
e 
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d

u
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s 
2

0
 

y
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n
d

 o
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M
H

D
D

S
4
2
2
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o
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a
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o
n
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1
0
0
,0
0
0
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1
9
9
9
)

L
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d
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g
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e
a
lt
h
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n
d
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a
to
r

S
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o
n
d
a
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 I
n
d
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a
to
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S
U
B
S
T
A
N
C
E
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B
U
S
E

O
B
E
S
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Y

T
O
B
A
C
C
O
 U
S
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In
d

ic
a
to

r
S

o
u
rc

e 
V

al
u
e

In
d

ic
at

o
r

S
o

u
rc

e 
V

al
u
e 

In
cr
ea
se
 t
h
e 
p
ro
p
o
rt
io
n
 o
f 
a
d
o
le
sc
en
ts
 w
h
o
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b
st
a
in
 f
ro
m
 

se
xu
a
l 
in
te
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o
u
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e 
o
r 
u
se
 c
o
n
d
o
m
s 
if
 c
u
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en
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y 
se
xu
a
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y 

a
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e
.

Y
R

B
S

8
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2
0
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1
)

P
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n
ta

g
e
 o

f 
b
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m
o

th
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 o
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 t
h
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5
-

1
8
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V
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s
9
5
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1
9
9
9
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D
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e
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G
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n
o
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h
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0
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C
h
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m
y
d
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2

9
2
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5
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9
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9
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Applying Comparability Ratios to Examine Trends in Mortality 

 

Beginning with1999, mortality data are coded according to the International 
Classification of Diseases-10th revision (ICD-10).  Due to the changes in coding rules, 
comparison of mortality trends over time using different revisions of ICD is challenging.  
A method was devised to assess if changes in causes of death are “real” changes, or 
due to the new classification system.   Using this method, death data for 1996 were 
coded twice; once according to ICD-9 and again according to ICD-10.  A comparability 
ratio (CR) was then calculated by dividing the number of deaths coded according to 
ICD-10 by the number of deaths coded according to the most similar codes in ICD-9. 
 
A CR of 1.00 indicates that the same number of deaths was assigned to a cause of 
death whether ICD-9 or ICD-10 was used.  A CR of less then 1.00 results from 1) a 
decrease in the number of deaths assigned to a cause in ICD-10 compared to ICD-9 or 
2) the cause described in ICD-10 is only a part of the ICD-9 title to which it is being 
compared.  A CR of more than 1.00 results from 1) an increase in the assignments of 
deaths to a cause in ICD-10 compared with ICD-9 or 2) the ICD-10 title is broader than 
the ICD-9 title to which it is being compared. 
 
 
EXAMPLE: Influenza and Pneumonia1 Deaths: Massachusetts, 1996-1999 
 
Year Age-

adjusted 
rate2 

Comparability 
Ratio 

Comparability Modified Rate 
(=age-adjusted rate* Comparability 
Ratio) 

1996 41.5 0.6982 29.0 
1997 39.1 0.6982 27.3 
1998 40.2 0.6982 28.1 

1999 30.3   

 
1.  Influenza and pneumonia defined as ICD-9: 480-487 for years 1996-1998 and ICD-10: J10-J18 for year 1999.    
2.  age-adjusted to the 2000 US standard population, per 100,000. 

 
If you look only at the age-adjusted rate over time, not taking the ICD coding changes 
into account, it appears that deaths from influenza and pneumonia have decreased 
between 1996-1999.  However, because the coding rules changed between ICD-9 and 
ICD-10 revisions, we need to apply the comparability ratio to the rates for 1996-1998.  
(This is done by multiplying the age-adjusted rate by the comparability ratio).  Now we 
can make a fairer comparison and examine the changes between the comparability 
modified rate and the1999 rate, we see that deaths to influenza and pneumonia have 
remained fairly constant between 1996-1999, and have actually increased between 
1998 and 1999  (28.1 to 30.3 per 100,000, respectively) after taking the changes in the 
classification system into account. 
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Glossary 

 
 
Age-Adjusted Rate 
 
A summary rate designed to minimize the distortions created by differences in age 
distribution when comparing rates for populations with different age compositions.  Age-
adjusted rates are useful when comparing death rates from different populations or in 
the same population over time.  For example, if one wished to compare the 1998 death 
rates between Barnstable County (Cape Cod) and Hampshire County, the age-adjusted 
formula would account for the fact that 24% of the Barnstable County residents were 65 
years of age or older, whereas only 11% of the Hampshire County residents were in this 
age group. 
 
Age-adjusted rates are calculated by weighting the age-specific rates for a given year 
by the age distribution of a standard population.  The weighted age-specific rates are 
then added to produce the adjusted rate for all ages combined.  
 
The 2000 US projected population is used as the standard population in this document 
for consistency with data published by the National Center for Health Statistics (NCHS).  
ONLY RATES USING THE SAME STANDARD POPULATION CAN BE COMPARED.  
All age-adjusted rates published in this report have been re-calculated using the 2000 
US standard population.  These rates should NOT be compared to age-adjusted rates 
previously published which used the 1940 US standard population.   
 
Comparability Modified Rate 
 
A rate designed to assist in the analysis of mortality trends between revisions of the 
International Classification of Diseases (ICD).  A comparability modified rate is 
calculated by multiplying the cause-specific comparability ratio by the cause-specific 
rate for years 1994-1998.  Comparability modified rates should be used to compare 
trends between causes of death in 1994-1998 with causes of death in 1999.   
 

Comparability Ratio (CR) 
 

A factor used to adjust mortality statistics for causes of death classified in ICD-9 to be 
comparable with mortality statistics classified in ICD-10.  It is calculated by dividing the 
number of deaths for a selected cause of death classified by the new revision (ie. ICD-
10) by the number of deaths for a selected cause of death classified by the old revision 
(ie. ICD-9).    
 
Preliminary comparability ratios supplied by the National Center for Health Statistics 
(NCHS) in February 2001 are used in this report.     
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International Classification of Diseases, Ninth Revision (ICD-9) 
 
The International Classification of Diseases (ICD) classifies mortality information for 
statistical purposes.  The ICD was first used in 1900 and has since been revised about 
every 10 years, with the exception of the ICD-9, which was in use between 1979-1998.  
 
Because of coding changes between the Ninth and Tenth revision, caution should be 
used when comparing data coded under ICD-9 and ICD-10.   
 
 
International Classification of Diseases, Tenth Revision (ICD-10) 
 

The tenth revision of the International Classification of Diseases was used to code 
mortality data beginning in 1999.  
 
Preliminary Comparability Ratios 
 
Cause of Death ICD-10 Code ICD-9 Code 

(most similar title) 
Comparability 

Ratio 
 

    Motor Vehicle-related injuries 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-V82.1, 
V83-V86, V87.0-V87.8, V88.0-
V88.8, V89.0, V89.2 

 

E810-E825 0.9754 

    Suicide 
 

X60-X84, Y87.0 E950-E959 0.9962 

    Homicide X85-Y09, Y87.1 E960-E969 0.9983 

 
Source: National Center for Health Statistics, Preliminary Comparability Study.  May 2001.    
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