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D iabetes affects �18.2 million peo-
ple or 6.3% of the U.S. population
and is associated with significant

morbidity, mortality, and health care
costs (1). Regular physical activity is ben-
eficial for the prevention and manage-
ment of diabetes and established benefits
include improvement in blood glucose
control, reduction of cardiovascular risk
factors, weight loss, and improvement in
well-being (2,3).

The purpose of this study was to use
nationally representative data with de-
tailed information on frequency, dura-
tion, and intensity of 23 leisure-time
physical activities (LTPAs) to 1) deter-
mine racial/ethnic variations in LTPA lev-
els among adults with diabetes and 2)
assess the independent effects of activity
limitations and comorbidity on racial/
ethnic differences in LTPA levels in adults
with diabetes. We hypothesized that
blacks and Hispanics would have lower
levels of moderate to vigorous LTPA com-
pared with their white counterparts. We
further hypothesized that racial/ethnic
differences in activity limitations and co-
morbidity would explain racial/ethnic
variations in LTPA among adults with
diabetes.

RESEARCH DESIGN AND
METHODS — Combined data from
the sample adult core and the adult pre-
vention module of 1998 National Health

Interview Survey (NHIS) (4) were ana-
lyzed. The NHIS is a nationally represen-
tative household survey of U.S. adults
aged �18 years. The sample is selected by
a complex sampling design involving
stratification, clustering, and multistage
sampling with a nonzero probability of
selection for each person. Final weights
allow estimates from the NHIS to be gen-
eralized to the adult civilian population of
the U.S. (4,5).

LTPA was based on 23 leisure-time
exercises, sports, or hobbies, including
walking, gardening/yard work, stretching
exercises, weight lifting, jogging/running,
aerobics/aerobic dancing, riding a bicy-
cle/exercise bike, stair climbing, swim-
ming, playing tennis, playing golf, or
bowling. Additional activities included
playing baseball/softball, playing racquet-
ball, downhill/cross country/water skiing,
playing basketball, playing volleyball,
playing soccer, and playing football. In-
terviewers were instructed to exclude in-
dividuals with observed disabling
conditions that would make them un-
comfortable with questions about hob-
bies and sports activities. For each
activity, respondents were asked to spec-
ify frequency (number of times in the pre-
vious 2 weeks), duration (number of
minutes), and intensity (effect on heart
rate: no increase or small, moderate, or
large increase). The frequency, duration,
and intensity for each of the listed activi-

ties were used by NHIS to compute activ-
ity levels for each individual in terms of
kilocalories per kilogram of body weight
per day and classified as sedentary (0.0–
1.4 kcal � kg�1 � day�1), moderate activity
(1.5–2.9), and vigorous activity (�3.0).

Demographic and health status vari-
ables included age, race/ethnicity, income,
education, marital status, employment,
census region, metropolitan statistical area,
perceived health status, and BMI. Activity
limitation was defined as difficulty walking
one-quarter of a mile (about three city
blocks) or walking up 10 steps without rest-
ing. Comorbidity was derived from 14 self-
reported chronic conditions including
hypertension, ischemic heart disease, an-
gina, myocardial infarction, other heart dis-
ease, emphysema, chronic bronchitis, end-
stage renal disease, stroke, asthma, lower-
back pain, and cancer. Number of
comorbidities was summed and catego-
rized into five groups (0, 1, 2, 3, and �4).

Statistical analysis was performed
with STATA version 7.0 (6). Multiple lo-
gistic regression was used to determine
the likelihood of moderate/vigorous LTPA
by race/ethnicity, controlling for activity
limitations, comorbidity, and other covari-
ates. Covariates included age, sex, educa-
tion, poverty category, employment,
marital status, perceived health status, cen-
sus region, metropolitan statistical area, and
BMI. Because of significant interaction be-
tween sex and race/ethnicity, separate mul-
tiple logistic regression models were run for
men and women. Variables were included
in the models if they had significant P values
(�0.25) in bivariate analyses or were con-
sidered clinically relevant based on previ-
ous literature.

RESULTS — In 1998, 32,440 individ-
uals aged �18 years were interviewed,
and the overall response rate was 74%. Of
this number, 1,850 had diabetes and be-
longed to the three racial/ethnic groups
examined in this study. Overall, only 25%
engaged in moderate/vigorous LTPA
daily. This varied from 16% in blacks to
23% in Hispanics to 27% in whites.
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Table 1 shows the adjusted odds of
moderate/vigorous LTPA in all individu-
als with diabetes and stratified by sex. Af-
ter controlling for activity limitations,
comorbidity, and other covariates, blacks
were less likely to engage in LTPA com-
pared with whites (odds ratio [OR] 0.61,
95% CI 0.40–0.96), but Hispanics did
not differ significantly from whites (0.93,
0.59–1.48). Among men with diabetes,
there were no significant racial/ethnic dif-
ferences in the odds of engaging in LTPA.
In contrast, among women, blacks were
less likely to engage in LTPA compared
with whites (0.52, 0.28–0.96) and His-
panics did not differ significantly from
whites (0.63, 0.31–1.27).

CONCLUSIONS — The major find-
ings of this study are that levels of LTPA
are generally low across all racial/ethnic
groups with diabetes, that blacks are less
physically active than whites, and low lev-
els of physical activity in black women
account for essentially all of the observed
racial differences between whites and
blacks. The findings of this study are con-
sistent with those of prior studies (7,8).
The unique contribution of this study is
the availability of detailed information on
23 leisure-time exercises, sports, or phys-
ically active hobbies, which allows for in-
depth information on frequency,
duration, and intensity of physical activ-
ity. Absence of data on physical activity
frequency, duration, and intensity has
been a major limitation of previous na-
tionally representative studies.

This study shows that racial/ethnic
differences in LTPA levels in people with

diabetes are independent of activity limi-
tations, comorbidity, sociodemographic,
and health characteristics. In addition,
these findings suggest that insufficient
LTPA in black women was the major driv-
ing force for the observed racial/ethnic
differences between whites and blacks
with diabetes. It has been previously doc-
umented that black women, as a popula-
tion subgroup, are more likely to be
sedentary than white women (9,10) and
that there is greater decline in physical
activity during adolescence in black girls
than in white girls (11). These findings are
concerning and indicate a dire need to
better understand cultural values about
physical activity, especially in black
women.

The two major limitations of this
study are lack of data on physical activity
from occupation, transportation, or
housework and absence of data on envi-
ronmental factors that are known to limit
physical activity, including neighborhood
safety, crowding, and access to exercise
facilities.

Acknowledgments— L.E.E. is supported by
grant 5K08HS11418 from the Agency for
Healthcare Research and Quality, Rockville,
MD.

L.E.E. is a staff physician at the Ralph H.
Johnson Veterans Affairs Medical Center,
Charleston, South Carolina.

References
1. National Institute of Diabetes and Diges-

tive and Kidney Diseases: National Diabe-
tes Statistics Fact Sheet: General Information

and National Estimates on Diabetes in the
United States, 2003. Bethesda, MD, U.S.
Department of Health and Human Ser-
vices, National Institutes of Health, 2003

2. Zinman B, Ruderman N, Campaigne BN,
Devlin JT, Schneider SH: Physical activi-
ty/exercise and diabetes. Diabetes Care 27
(Suppl. 1):S58–S62, 2004

3. American Diabetes Association: Stan-
dards of medical care in diabetes (Position
Statement). Diabetes Care 27 (Suppl. 1):
S15–S35, 2004

4. National Center for Health Statistics:
Dataset Documentation, National Health In-
terview Survey, 1998 [machine readable
data file and documentation]. Hyattsville,
MD, National Center for Health Statistics,
2000

5. National Center for Health Statistics:
NHIS Survey Description, National
Health Interview Survey, 1998 [machine
readable documentation]. Hyattsville,
MD, National Center for Health Statistics,
2000

6. Stata: STATA Statistical Software: Release
7.0. College Station, TX, Stata Corpora-
tion, 2001

7. Nelson KM, Reiber G, Boyko EJ: Diet and
exercise among adults with type 2 diabe-
tes: findings from the Third National
Health and Nutrition Examination Survey
(NHANES III). Diabetes Care 25:1722–
1728, 2002

8. Egede LE, Zheng D: Modifiable cardiovas-
cular risk factors in adults with diabetes:
prevalence and missed opportunities for
physician counseling. Arch Intern Med
162:427–433, 2002

9. Crespo CJ, Keteyian SJ, Heath GW, Sem-
pos CT: Leisure-time physical activity
among US adults: results from the Third
National Health and Nutrition Examina-
tion Survey. Arch Intern Med 156:93–98,
1996

10. Crespo CJ, Smit E, Andersen RE, Carter-
Pokras O, Ainsworth BE: Race/ethnicity,
social class and their relation to physical
inactivity during leisure time: results from
the Third National Health and Nutrition
Examination Survey, 1988–1994. Am J
Prev Med 18:46–53, 2000

11. Kimm SY, Glynn NW, Kriska AM, Barton
BA, Kronsberg SS, Daniels SR, Crawford
PB, Sabry ZI, Liu K: Decline in physical
activity in black girls and white girls dur-
ing adolescence. N Engl J Med 347:709–
715, 2002

Table 1—Adjusted odds of moderate/vigorous LTPA by race/ethnicity and sex

All individuals Men Women

n 1,422 591 831
White (reference group) 1.00 (1.00) 1.00 (1.00) 1.00 (1.00)
Black 0.61 (0.40–0.96)* 0.70 (0.34–1.42) 0.52 (0.28–0.96)*
Hispanic 0.93 (0.59–1.48) 1.35 (0.74–2.46) 0.63 (0.31–1.27)

Data are OR (95% CI). Adjusted for age, sex (for all individuals only), education, poverty category, employ-
ment, marital status, perceived health status, census region, metropolitan statistical area, comorbidity,
activity limitation, and BMI. Comorbid conditions: hypertension, ischemic heart disease, angina, myocardial
infarction, other heart disease, emphysema, chronic bronchitis, end-stage renal disease, stroke, asthma,
lower-back pain, and cancer. *Significant at P � 0.05.
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