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In developed countries, and increasingly in de-
veloping countries, chronic diseases account for
the majority of the population disease burden in
terms of mortality, morbidity, and medical ex-
penditures.1 Most major chronic diseases share
multiple, common lifestyle characteristics or be-
haviors, particularly smoking, inadequate fruit
and vegetable consumption, physical inactivity,
and obesity.2,3 There is now an overwhelming
body of clinical and epidemiological evidence
illustrating the dramatic impact of a healthy
lifestyle on reducing all-cause mortality and
preventing chronic diseases such as coronary
heart disease, stroke, diabetes, and cancer.4---9

The definition of a healthy lifestyle varies
across studies but generally includes a combina-
tion of healthy lifestyle characteristics such as
having a healthy weight, not smoking, and
engaging in regular physical activity. Despite the
known benefits of following a healthy lifestyle,
the available data consistently show that very
few Americans are able to do so. Previous work
has shown, depending on the definition of
healthy lifestyle used, that only between 3% and
10% of US residents have a healthy lifestyle10,11

despite the presence of substantial public health
investments in programs designed to promote
healthy lifestyles over the past few decades.12---14

Some of these investments have resulted in
sustained improvements in individual healthy
lifestyle characteristics, particularly tobacco
use,14,15 whereas others, such as physical activity
promotion and obesity prevention programs,
have met with limited success.16,17

In the United States, strong temporal trends
in individual healthy lifestyle characteristics––
particularly declines in tobacco use and in-
creases in obesity––have been described.14,16,17

Marked regional differences in the prevalence of
certain individual healthy lifestyle characteristics
have also been demonstrated. For example, in
2007 the prevalence of cigarette smoking
ranged from 9% to 31% across states, and the
prevalence of recommended physical activity
ranged from 31% to 61%.18

Although much information exists on indi-
vidual healthy lifestyle characteristics, there
has been little reported on temporal and re-
gional differences in the prevalence of indi-
viduals with healthy lifestyles. Using Reeves
and Rafferty’s definition of a healthy life-
style10––the presence of 4 modifiable healthy
lifestyle characteristics––we examined temporal
and regional US trends in the prevalence of
healthy lifestyles as well as these 4 individual
characteristics from 1994 to 2007.

METHODS

We used data from the Behavioral Risk
Factor Surveillance System (BRFSS), in which
representative state-level random-digit-dialing
telephone surveys are conducted to track
health conditions and risk behaviors in non-
institutionalized adults.19 We pooled data from
7 survey years (1994,1996, 1998, 2000, 2003,
2005, and 2007) that included the modules
necessary to measure the 4 healthy lifestyle
characteristics of interest in all participating
states. We limited our analysis to adults aged 18

to 74 years. We used the 4 geographic regions
defined by the US Census Bureau: Northeast,
Midwest, South, and West20 (a list of the states in
each region can be found in Table A, available
as a supplement to the online version of this
article at http://www.ajph.org). The median re-
sponse rate for these survey years was 55%
(range=42%---63%).19

We used the PROC SURVEYFREQ proce-
dure in SAS version 9.2 (SAS Institute, Cary,
NC), which accounted for the complex survey
design and weighting, to calculate individual
prevalence estimates for each healthy lifestyle
characteristic by year and region. Weighting
included adjustments based on probabilities of
selection as well as adjustment for nonresponse
(i.e., a poststratification weighting factor that
matched sample frequencies by age, gender, or
race to the state population).21 Healthy weight
was defined as a body mass index (defined as
weight in kilograms divided by the square of
height in meters) of 18.5 to 24.9. Participants
were defined as nonsmokers if they reported that
they did not currently smoke; those who had
smoked at least 100 cigarettes in their lifetime
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and currently smoked at least on some days were
defined as smokers.

Participants who consumed at least 5 serv-
ings of fruits or vegetables a day were catego-
rized as consuming the recommended amount
of fruits and vegetables. Fruit and vegetable
consumption was ascertained via 6 food fre-
quency questions that asked how many times
a day participants consumed fruit juice, fruit,
green salad, carrots, potatoes (nonfried), and
other vegetables.

Definitions of recommended physical activ-
ity levels differed across survey years as a result
of changes in national recommendations.22

During survey years 1994 through 2000, the
recommendation was that individuals engage in
leisure-time physical activity of at least moderate
intensity on 5 or more days a week for at least
30 minutes a day. These data were based on the
frequency and duration of respondents’ 2 most
prominent leisure-time activities. In 2003 and
thereafter, recommended leisure-time physical
activity was defined as participating in either
moderate physical activity 5 or more days a
week for at least 30 minutes a day or vigorous
physical activity 3 or more days a week for at
least 20 minutes a day.22

In response to these changes, the 2003 BRFSS
included separate questions assessing moderate
and vigorous physical activity. Any physical
activity that caused small increases in breathing
or heart rate was considered moderate; partici-
pants were given brisk walking as an example.
Any activity that caused large increases in
breathing or heart rate was considered vigorous;
participants were given running as an example.

Following Reeves and Rafferty,10 we defined
participants as having a healthy lifestyle if they
reported all 4 characteristics concurrently. We
used multivariable logistic regression via PROC
SURVEYLOGISTIC in SAS version 9.2 to model
the prevalence of each healthy lifestyle charac-
teristic as well as the prevalence of a healthy
overall lifestyle (i.e., the presence of all 4 healthy
lifestyle characteristics). After conducting uni-
variate analyses, we generated a main effects
model containing year and region only, followed
by multivariable models that adjusted for age,
race, gender, education, and income. We then
generated prevalence odds ratios (ORs) for re-
gion and year (with the South as the referent
region and1994 as the referent year). We tested
for changes over time by specifying year as

a categorical variable and using dummy vari-
ables for each year, with 1994 as the referent (as
opposed to using a 1-degree-of-freedom test for
linear trend).

To account for the 2003 change in the
definition of leisure-time physical activity, we
stratified the physical activity time trend anal-
ysis at 2003. Specifically, we separately tested
the significance of changes in the prevalence of
sufficient leisure-time physical activity from
1994 to 2000 and from 2003 to 2007 using
1994 and 2003, respectively, as the referent
years. We used the same approach for the
healthy overall lifestyle indicator because of
the inclusion of leisure-time physical activity in
its definition.

Finally, we examined whether temporal
trends differed according to region by testing
the statistical significance of region-by-year in-
teractions added to the fully adjusted models.
In the case of models that had a significant
interaction term (P<.05), we calculated region-
by-year odds ratios with 1994 as the common
referent year.

RESULTS

A total of 1586700 participants aged 18 to
74 years were included in the 7 surveys.
Excluding those with missing data on key vari-
ables (data on physical activity levels, healthy
weights, fruit and vegetable consumption, and
smoking were missing for 5%, 4%, 2%, and
<1% of participants, respectively) left us with
a total analytic sample of 1455084. Table 1
summarizes participants’ demographic charac-
teristics by region; statistically significant re-
gional differences were found for all variables.

In contrast to age and gender, for which
regional differences were relatively minor, the
race/ethnicity distribution was dramatically
different by region. The Midwest and Northeast
had the highest proportion of Whites, the South
had the highest proportion of African Ameri-
cans, and the West had the highest proportion
of Hispanics. The Northeast and West had
a higher proportion of college graduates, and
the South had a higher proportion of individ-
uals with less than a high school education.
Differences in household income tended to
mirror those seen with education.

Figure 1 displays temporal and regional
differences in the prevalence of each healthy

lifestyle characteristic and the healthy overall
lifestyle indicator. Specific prevalence estimates
are shown by year and region in Table B
(available as a supplement to the online
version of this article at http://www.ajph.org).
In terms of temporal trends, the prevalence
of individuals with healthy weights decreased
in absolute terms between 1994 and 2007
by approximately 10% across all regions,
whereas the prevalence of individuals who
did not smoke increased by about 4%. With
respect to regional differences, the percentage
of individuals with healthy weights was con-
sistently higher in the West and the Northeast,
and the percentage of individuals who did not
smoke was highest in the West. Temporal
trends in fruit and vegetable consumption
showed little change over the 13-year period,
although there were quite marked year-to-year
fluctuations in region-specific estimates. Levels
of fruit and vegetable consumption were
consistently lower in the Midwest than in
other regions.

Interpretation of trends in physical activity is
complicated by the 2003 change in the defi-
nition of this variable, which resulted in an
absolute increase in the prevalence of reported
recommended physical activity levels of more
than 20%. However, after the change in defi-
nition had been taken into account, the tem-
poral changes in physical activity during the
1994 to 2000 and 2003 to 2007 periods were
minimal (Figure 1). Rates of physical activity
were consistently higher in the West than in
other regions. Because of the definitional
change, the prevalence of healthy overall life-
styles increased in absolute terms by about
2% in 2003; however, there were minimal
changes in the prevalence of healthy lifestyles
in the 1994 to 2000 and 2003 to 2007
periods. Absolute differences in the prevalence
of healthy lifestyles across regions were also
relatively modest; in 2007, the West and
Northeast had a slightly higher overall preva-
lence (6%) than did the South and Midwest (4%).

A summary of the statistical significance of
the effects of year and region, including uni-
variate main effects (i.e., year and region only),
adjusted effects, and interactions, is provided in
Table C (available as a supplement to the
online version of this article at http://www.
ajph.org). Because of the large sample size, all
comparisons by year and region were

RESEARCH AND PRACTICE

July 2012, Vol 102, No. 7 | American Journal of Public Health Troost et al. | Peer Reviewed | Research and Practice | 1393



statistically significant with the exception of the
temporal trends for fruit and vegetable con-
sumption (P=.12) and healthy lifestyles
(P=.13), which were both nonsignificant in
the adjusted models.

Odds ratio estimates for year and region from
the main effects model, adjusted for age, gender,
race, education, and income, are shown in Table
2. The adjusted estimates confirmed the tem-
poral trends seen in the prevalence estimates for
the individual healthy lifestyle characteristics

shown in Figure 1; there was a significant de-
crease in healthy weights across time, an in-
crease in the percentage of individuals who did
not smoke, and little change in fruit and vege-
table consumption or physical activity levels
(after taking into account the 2003 change in
the definition of leisure-time physical activity).

Adjusted odds ratios were significantly
higher in the West and Northeast than in the
South for each individual healthy lifestyle
characteristic as well as the healthy overall

lifestyle measure. The largest differences were
found for the prevalence of healthy lifestyles in
the West and Northeast; the odds of having
a healthy overall lifestyle were more than 50%
higher in the West (OR=1.58) and nearly 40%
higher in the Northeast (OR=1.37) than in
the South. The estimates for the Midwest were
mostly similar to those for the South.

The data in Figure 1 provide evidence of the
interactions between year and region. For ex-
ample, although the prevalence of healthy
weight decreased across all regions, there was
a temporary leveling off in the Northwest during
2000 and 2003, after which the rate of decline
was similar to that of the other regions. Statisti-
cally significant region-by-time interactions were
found for the interaction models focusing on
having a healthy weight, not smoking, and
consuming fruits and vegetables (Table C,
available as a supplement to the online version
of this article at http://www.ajph.org).

The individual adjusted odds ratio estimates
for each year and region for these 3 healthy
lifestyle characteristics are shown in Table 3
(with 1994 as the reference year for each
region). The percentage of individuals with
healthy weights decreased across all regions;
however, there was a smaller decline in 2000
and 2003 in the Northeast than in other
regions. In terms of the percentage of individ-
uals who did not smoke, the region-by-time
interaction was explained by the percentage of
nonsmokers increasing in the West earlier than
in the other regions. Although there was no
significant overall time trend in fruit and
vegetable consumption, the data in Table 3
shed light on the regional differences observed
over time. Whereas the overall consumption
trends in the South and West were relatively
stable, the Midwest exhibited a slight decrease
and the Northeast a slight increase in fruit and
vegetable consumption over the study period.

DISCUSSION

Several of our findings are notable. First,
although there were temporal changes in the
United States in individual healthy lifestyle
characteristics between 1994 and 2007, there
was little change in the prevalence of healthy
overall lifestyles. Second, although the preva-
lence of healthy lifestyles was low, there was
variability across regions; for example, in 2007

TABLE 1—Participants’ Demographic Characteristics by Region: Behavioral Risk Factor

Surveillance System, 1994–2007

Characteristic South, % Midwest, % Northeast, % West, % Pa

Age, y <.001

18–24 13.4 14.0 13.0 13.6

25–34 21.1 20.4 20.0 22.0

35–44 22.5 22.0 22.6 23.0

45–54 18.5 19.1 18.9 18.8

55–64 13.5 13.6 14.1 12.7

65–74 11.0 10.8 11.4 9.6

Gender <.001

Men 48.1 48.1 47.4 49.4

Women 51.9 51.9 52.6 50.6

Race/ethnicity <.001

White 70.0 84.4 77.1 63.9

African American 15.2 7.6 8.5 3.8

Hispanic 10.5 4.3 8.8 22.5

Other 4.3 3.7 5.6 9.8

Educational level <.001

Never attended school 0.3 0.7 0.6 0.2

Grades 1–8 5.1 2.9 3.2 6.2

Grades 9–11 9.5 7.2 7.2 7.4

High school or equivalent 31.4 33.9 32.1 26.6

Some college 26.1 27.5 24.2 39.2

‡ college 27.1 27.7 32.5 30.0

Missing 0.3 0.2 0.3 0.4

Household income, $ <.001

< 10 000 6.1 5.9 4.7 7.3

10 000–14 999 5.5 4.4 4.5 6.5

15 000–19 999 7.7 6.6 6.4 7.1

20 000–24 999 9.2 8.8 7.9 8.2

25 000–34 999 13.0 13.9 11.6 12.2

35 000–49 999 15.0 16.8 14.4 15.1

50 000–75 000 13.2 15.7 14.3 14.7

> 75 000 15.0 15.9 19.4 19.0

Missing 15.4 11.9 16.8 10.0

Note. All percentages are weighted. Values are for the combined (1994, 1996, 1998, 2000, 2003, 2005, and 2007)
samples.
aGenerated from the design-corrected Rao–Scott likelihood ratio v2 test.
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Note. Trends lines for physical activity and the healthy overall lifestyle indicator are separated to reflect changes in the definition of physical activity between 2000 and 2003.

FIGURE 1—Prevalence of (a) healthy weight, (b) nonsmoking, (c) fruit and vegetable consumption, (d) physical activity, and (e) healthy overall

lifestyle indicators in the United States, by region and time (weighted percentages): Behavioral Risk Factor Surveillance System, 1994–2007.
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the prevalence of healthy lifestyles was 4.3%
in the South and 6.3% in the West. Third, there
were significant region-by-time interactions with
respect to the percentages of individuals who had
healthy weights, did not smoke, and consumed
the recommended amount of fruits and vegeta-
bles, indicating that regional prevalence estimates
of these healthy lifestyle characteristics changed
at different rates over time.

The temporal variation in individual healthy
lifestyle characteristics seen in our data is
consistent with other reports revealing that the
prevalence of overweight has increased,17 the

percentage of people who do not smoke has
grown,14 fruit and vegetable consumption has
remained much the same,23 and rates of leisure-
time physical activity have increased modestly.24

However, the net effect of these changes in
individual healthy lifestyle characteristics on the
overall prevalence of healthy lifestyles is mini-
mal. This reflects the fact that increases in the
percentages of people who do not smoke and
who engage in physical activity were insufficient
to counter the effects of the substantial increase
in the percentage of people who are overweight.
As a result, the overall prevalence of healthy

lifestyles increased only modestly (from 3.2% to
5.1%) between 1994 and 2007, and this overall
increase was not statistically significant after the
change in the definition of recommended phys-
ical activity levels had been taken into account.

In a recent study, King et al. also tested for
temporal trends in healthy lifestyles in the
United States and found that there was an
overall decrease in the prevalence of healthy
lifestyles between 1988 and 2006.25 However,
their study differed from ours in several impor-
tant ways; for example, they used different data
sources, different definitions of healthy lifestyles,
and different age inclusion criteria. It is impor-
tant to note that neither study revealed evidence
suggesting a significant increase in the prevalence
of healthy lifestyles in the United States.

It is important to emphasize that although
regional differences in healthy overall lifestyles
existed, the prevalence of healthy lifestyles was
never greater than 7% in any region, which
is obviously well below public health recom-
mendations. Our findings indicate the contin-
ued need to improve the effectiveness of pro-
grams designed to promote healthy lifestyles
and control chronic diseases.4---9

The observed pattern of a lower prevalence
of healthy lifestyles in the South and Midwest
than in the West and Northeast mirrors some
of the geographic patterns in rates of chronic
diseases. For example, age-adjusted incidence
rates of stroke,26 coronary heart disease,26 and
diabetes27 are all higher in the South and
Midwest than in the Northeast and West, and
age-adjusted life expectancy is lower.28 However,
in the case of other outcomes there appears to
be little correlation with the pattern of healthy
lifestyles observed in our data; for instance, it has
been shown that the Northeast has the highest
incidence of cancer, followed by the South,
Midwest, and West.29

In this study, we used the novel approach
of examining region-by-time interactions.
Although interactions were not observed for
the healthy overall lifestyle measure, they were
present for 3 individual healthy lifestyle char-
acteristics. For example, after 2003 the per-
centage of nonsmokers increased in the West
at a greater rate than in other regions; after
2000 fruit and vegetable consumption in-
creased at a faster rate in the Northeast than in
other regions; and the increase in overweight
temporarily slowed in the Northeast between

TABLE 2—Main Effects (Odds Ratios) of Year and Region With Adjustment for Demographic

Factors: Behavioral Risk Factor Surveillance System, 1994–2007

Year Region

1994 1996 1998 2000 2003 2005 2007 South Midwest Northeast West

Healthy weight 1.00 0.92 0.91 0.85 0.78 0.72 0.68 1.00 1.00 1.10 1.14

Nonsmoker 1.00 0.96 0.99 1.02 1.03 1.14 1.22 1.00 0.98 1.10 1.32

Fruit/vegetable consumption 1.00 1.01 0.99 1.01 0.96 1.01 1.03 1.00 0.94 1.17 1.18

Physical activitya 1.00 0.99 1.07 1.13 1.00 1.09 1.12 1.00 1.12 1.13 1.33

Healthy overall lifestylea 1.00 0.99 1.03 1.08 1.00 1.06 1.04 1.00 1.04 1.32 1.52

Note. Because of the large sample sizes and the extremely small standard errors, P values and confidence intervals are not
shown. All main effects were significant with the exception of temporal trends in fruit and vegetable consumption and healthy
overall lifestyles. Year was treated a categorical variable, with each year having its own category (referent: 1994). Regions
were defined according to the US Census Bureau.20 Odds Ratios were adjusted for age, gender, race, education, and income.
aBecause of the changes in the definition of sufficient physical activity, the respective temporal analysis was stratified at 2003 (i.e.,
1996, 1998, and 2000 estimates are relative to 1994; 2005 and 2007 estimates are relative to 2003). The same approach was
used for the healthy overall lifestyle indicator because of the inclusion of physical activity in its definition.

TABLE 3—Final Adjusted Odds Ratios, by Year and Region, for 3 Healthy Lifestyle

Characteristics With Significant Region-by-Time Interactions: Behavioral Risk Factor

Surveillance System, 1994–2007

Year

Having a Healthy Weight Not Smoking Consuming Fruits and Vegetables

South Midwest Northeast West South Midwest Northeast West South Midwest Northeast West

1994 (Ref) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1996 0.93* 0.92* 0.90* 0.91* 1.01 0.93* 0.93 0.96 0.97 0.92* 1.02 0.96

1998 0.91* 0.93* 0.88* 0.90* 1.01 0.97 0.98 0.98 0.97 0.99 1.07* 1.02

2000 0.85* 0.88* 0.90* 0.82* 1.01 1.01 1.01 1.08* 0.99 0.95 1.10* 0.96

2003 0.77* 0.79* 0.87* 0.75* 0.99 1.00 1.03* 1.11* 0.94* 0.92* 1.07* 0.96

2005 0.70* 0.75* 0.76* 0.71* 1.09* 1.15* 1.12* 1.22* 0.97 0.99 1.05 1.04

2007 0.64* 0.71* 0.70* 0.69* 1.18* 1.19* 1.25* 1.30* 1.00 0.95* 1.11* 1.08*

Note. Because of the large sample sizes and the extremely small standard errors, P values and confidence intervals are not
shown. Odds ratios were adjusted for age, gender, race, education, and income. Although results for a given healthy lifestyle
characteristic were derived from the same model, for the sake of clarity we used 1994 as the reference year for each separate
region. Year was treated a categorical variable, with each year having its own category.
*Significantly different from the reference group at P < .05.
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2000 and 2003. Although these interaction
effects were modest, future research could
attempt to explain such regional differences by
examining the potential impact of individual
state-level health promotion programs such as
those focusing on tobacco.30

It is possible that because we included only 4
large regions, our analysis masked the impact
of individual state-level programs on the prev-
alence of healthy lifestyle characteristics.
Larger regional differences and, possibly, larger
region-by-time interactions may be observed if
analyses are conducted in smaller geographic
regions (e.g., those defined by US census di-
visions21) or perhaps at the state level. As
expected, we observed strong regional differ-
ences in the distribution of racial/ethnic minority
groups in our data; however, any potential
confounding effects as a result of these differ-
ences would have been taken into account in
our multivariable models. The prevalence of
healthy lifestyles was significantly lower among
members of minority groups than among Whites
(data not presented). Further research on re-
gional variations in lifestyle factors between
different racial/ethnic groups is warranted.

Limitations

Several important limitations of our study
should be considered. First, our data were self-
reported. Several studies have documented that
self-reported BRFSS data on height and weight,
physical activity, and fruit and vegetable con-
sumption are of only moderate validity.31 Esti-
mates of fruit and vegetable consumption from
the food frequency questionnaire used in the
BRFSS tend to be lower than those based on
more extensive food frequency questionnaires.23

However, because it is unlikely that the validity
of the BRFSS data would have changed signifi-
cantly over our study period or differed mark-
edly by region, the validity of self-reported data is
probably less of a concern with respect to the
time and regional differences observed here.

Second, during our study period the sam-
pling frame for the BRFSS was limited to
landline telephones; however, although a mini-
mal percentage of adults lived in households
with only wireless telephone service in 1994,
14.5% lived in such households in 2007.32

Although this lack of coverage is a source of
potential bias, Blumberg et al.33 found minimal
bias (less than 2 percentage points) when they

compared weighted estimates among individuals
living in households with both landline and
wireless telephone service with estimates among
individuals living in households with landlines
only.

Third, response rates for the BRFSS are
modest (but similar to those of many telephone
surveys) and vary by year and by state and
region. BRFSS response rates cannot be esti-
mated according to demographic characteris-
tics (because data are not collected on individ-
uals who cannot be contacted or who refuse to
participate), but a comparison of county-level
2003 BRFSS estimates with census data
showed that participation rates were lower in
counties with higher percentages of Black
residents and residents who did not speak
English, indicating probable variation in re-
sponse rates by race and ethnicity.34 However,
all estimates reported here were adjusted by
a poststratification weighting factor that matched
sample distributions back to the underlying
population by age, gender, or race, reducing the
potential for bias in these estimates.

Fourth, as discussed elsewere,35 the 2003
changes in the definition of recommended lei-
sure-time physical activity affected our analysis
of both physical activity and the healthy overall
lifestyle measure (given that this measure is also
a function of leisure-time physical activity).
Changing the definition of leisure-time physical
activity levels resulted in a 2-fold increase in the
number of adults meeting this recommendation.
We considered the possibility of using alternative
definitions of leisure-time physical activity that
were not affected by the 2003 change. For
example, we examined the percentage of indi-
viduals who engaged in any leisure-time physical
activity (vs none) but found that this percentage
increased only very modestly over the study
period (from 72% in 1994 to 75% in 2007).
Although this measure (any vs no physical
activity) was not affected by the 2003 change,
we considered it to be too insensitive to suffi-
ciently test our study hypothesis (i.e., any leisure-
time physical activity is an inadequate measure
of a healthy lifestyle).

Another approach we undertook was to
create a new metric––total number of minutes of
physical activity per week (regardless of inten-
sity)––across all years. Any respondent with
more than 150 minutes per week of physical
activity was regarded as meeting recommended

physical activity levels. However, because of
the more inclusive physical activity questions
used from 2003 to 2007, there was still a
marked increase in the prevalence of sufficient
leisure-time physical activity (according to this
definition) from approximately 20% in 2000 to
approximately 30% in 2003.

A final limitation is that our healthy lifestyle
indicator was based on only 4 healthy lifestyle
characteristics. As a result, our measure did
not satisfactorily capture all of the potential
aspects, characteristics, or consequences of
a healthy lifestyle that might be included in
alternative definitions.

Conclusions

Overall, our results indicated little change in
the prevalence of healthy lifestyles in recent
years. The effects of time and region on in-
dividual healthy lifestyle characteristics have
been well documented; we focused on
regional differences in the prevalence of a new
healthy overall lifestyle metric that comprises
4 healthy lifestyle factors (having a healthy
weight, not smoking, consuming fruits and
vegetables, and engaging in physical activity).
This approach is consistent with recent rec-
ommendations established by the American
Heart Association concerning cardiovascular
health, which include these 4 healthy lifestyle
characteristics along with clinical measures of
blood pressure, cholesterol, and glucose.36 Our
findings support the need for continued efforts
to improve healthy lifestyles and to control
and prevent chronic diseases in the United
States.3,10,37,38

Although we found significant regional dif-
ferences in the prevalence of adults who had all
4 healthy lifestyle characteristics, the preva-
lence was low across all regions, indicating that
the problem of unhealthy lifestyles affects areas
across the United States. The lack of a signifi-
cant region-by-time interaction with respect to
the presence of all 4 healthy lifestyle charac-
teristics suggests that none of the regions have
significantly improved or worsened over time
relative to the others.

Future research should explore the origins of
the regional differences and region-by-time
interactions in individual healthy lifestyle
characteristics, perhaps using alternative defi-
nitions of regions and examining the data at the
state level. Consideration should also be given
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to expanding the definition of healthy lifestyles
to include other characteristics such as mental
health status and (as in some other studies)
moderate alcohol consumption.4---8
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