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Abstract
Objective: This study examines the association of walking with mortality in persons with type 2
diabetes compared to those with normal glucose tolerance.

Study Design and Setting: This prospective study included community-dwelling adults from
the Rancho Bernardo Study aged 50-90 in 1984-86 who had type 2 diabetes (n=347) or normal
glucose tolerance (n=1,317). During the 10-year follow up, Cox proportional hazards modeling was
used to model time until death from all-causes (n=538), coronary heart disease (CHD, n=143), other
cardiovascular disease (non-CHD CVD, n=138), and other causes (n=257) while adjusting for
multiple potential confounders.

Results: After adjusting for sex, age, smoking, body mass index, alcohol, exercise, CHD history,
and other covariates, adults with diabetes who walked ≥1 mile/day were half as likely to die from
all-causes combined (HR=0.54; 95% CI=0.33, 0.88), and less than one fifth as likely to die from
non-CHD CVD (HR=0.19; 95% CI=0.04, 0.86) compared to adults with diabetes who did not walk.
Walking was also protective among adults with normal glucose tolerance (HR=0.55; 95% CI=0.32,
0.96), but with a smaller effect size.

Conclusion: Results suggest walking ≥1 mile per day may provide strong protection from all-cause
and non-CHD CVD mortality in older adults with diabetes.

Keywords
diabetes mellitus; cardiovascular diseases; walking; mortality; public health; prospective studies

Type 2 diabetes is epidemic, projected to affect 5.4 percent of the world's adult population by
2025 [1]. This increase is especially alarming because diabetes is a strong risk factor for
premature coronary heart disease (CHD) and cardiovascular disease (CVD) mortality [2-6].
The benefits of regular physical exercise to lower the risk of all-cause CHD and CVD death
have been demonstrated [7-11], with some studies suggesting that even relatively low levels
of physical activity, such as regular brisk walking, can lower the risk of CHD and CVD [12,
13]. Exercise has been shown in clinical trials to prevent diabetes [14] and to be of benefit for
those who already have diabetes [15-23]. Some individuals with diabetes may lack the ability
to exercise at moderate to strenuous levels but can participate in low stress exercise such as
walking. Recently, Gregg and colleagues [24] reported that walking is associated with lower
rates of all-cause mortality and CVD mortality among adults with self-reported diabetes. Such
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persons could have been prompted to walk after diagnosis of diabetes. The purpose of the
present study was to examine whether regular walking is associated with all-cause, CHD, and
other CVD mortality among older community-dwelling adults with and without known
diabetes or previously undiagnosed diabetes identified through an oral glucose tolerance test.

MATERIALS AND METHODS
Study population

Between 1972-1974, 82 percent of all adult residents of a southern California community,
Rancho Bernardo, participated in a study of heart disease risk factors [25]. All were Caucasian,
middle-class, and community-dwelling. They have been followed since initial enrollment with
periodic clinic visits and yearly mailed questionnaires. Between 1984-1987, 80 percent of
survivors (n = 2,854) who were 40 years or older at baseline participated in a follow-up clinic
visit [26]. Participants younger than age 50 or older than 90 years in 1984-1987 (n = 98) and
those completing only a mail or telephone interview (n = 374) were excluded from the present
analyses. Participants without information on diabetes or anti-diabetic medication use, or who
were missing plasma glucose levels, were excluded (n = 25), as were participants with type 1
(currently using insulin and fasting C-peptides<0.60) diabetes mellitus (n = 8) or without
walking data (n = 1). Additionally, to provide two distinct populations for study, those with
diabetes and those with normal glucose tolerance levels were compared; persons with impaired
fasting glucose (n=105), impaired glucose tolerance (n = 478), or both (n = 101) were excluded
leaving a cohort of 1,664 for this report. Participants (n=731) who also attended a follow-up
visit in 1992-1996 provided information regarding change in exercising ≥ 3 times per week
and number of blocks walked, and had a repeated measure of body mass index (BMI). The
study was approved by the Institutional Review Board of the University of California, San
Diego; all participants gave written informed consent prior to participation.

At the 1984-87 and the 1992-96 clinic visits, a standard interview was used to obtain
information regarding age, smoking (never/past/current), average number of alcoholic drinks
per day (none, 1-2, and 3 or more), use of selected medications, and exercise ≥ 3 times per
week (no/yes). Walking intensity information was obtained using a single question “How many
city blocks or their equivalent do you walk each day? (12 blocks = 1 mile)…must be associated
with a walking or activity program, not jogging”. Participants were categorized into non-
walkers, light walkers (those walking less than a mile each day), and moderate walkers (those
walking a mile or more each day). Height and weight were measured with participants wearing
light clothing without shoes; BMI (kg/m2) was used as an estimate of obesity. Systolic (SBP)
and diastolic blood pressures (DBP) were measured according to the Hypertension Detection
and Follow-up Program Protocol [27] after the participant had been seated quietly for five
minutes; the average of two measurements was used. Current medication use was validated
with prescriptions and containers brought to the clinic for that purpose. At the 1984-87 clinic
visit a standard 75-gram oral glucose load was administered between 0700 and 1100 after a
12-16 hour fast. Blood was drawn before and two hours after the glucose challenge for
measurement of plasma glucose.

Fasting plasma cholesterol and triglycerides were measured in a Centers for Disease Control-
certified lipid research clinic laboratory, using an Auto Analyzer I (Technicon Instruments,
Tarrytown, New York). Fasting plasma cholesterol was measured by a hexokinase method in
a clinical laboratory. Plasma glucose levels were measured in a research laboratory using a
glucose oxidase. Type 2 diabetes was defined using the 1999 World Health Organization
Diabetes criteria [28] of fasting plasma glucose of 126 mg/dl or higher, post-challenge glucose
of 200 mg/dl or higher, a history of diabetes diagnosed by a physician, or medication for
diabetes. Investigations of the severity of the diabetes in this population found prevalence of
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CVD and renal disease [29] suggestive of a population with less severe diabetes than what may
be found in clinic based studies.

Death outcome
Vital status was ascertained by annual mailings and telephone calls to participants or their
contacts. Death certificates were obtained for decedents and were coded by a certified
nosologist for underlying cause of death (CHD, 410 – 414; CVD, 400 – 438) using the ninth
revision of the International Classification of Diseases, Clinical Modification (ICD-9-CM)
[30]. In this report death certificate data were used for the years 1984 through 1996, available
for 97.9 percent decedents.

Statistical analyses
Analyses compared persons with type 2 diabetes and those with normal glucose tolerance. Age
was investigated as a continuous variable and by decade. Hypertension was defined by use of
antihypertensive medication in the past two weeks, or SBP greater than or equal to 130 mmHg,
or DBP greater than or equal to 85 mm Hg [27]. High triglyceride levels were defined by fasting
triglycerides greater than or equal to 150 mg/dl; [31] low HDL (fasting HDL < 40 mg/dl for
men and < 50 mg/dl for women. BMI was categorized into underweight (< 18.5 kg/m2), normal
(18.5-24.9 kg/m2), overweight (25.0-29.9 kg/m2), or obese (> 30.0 kg/m2). Coronary heart
disease was based on the presence of angina or possible myocardial infarction according to the
Rose chest pain questionnaire [32,33], or a history of a medical diagnosis of myocardial
infarction or coronary heart disease. Self reported heart disease was validated by record review
in 85 percent for whom records were requested [34].

Based on a combination of diabetes and walking status, individuals were categorized into six
groups: non-walkers, light walkers, and moderate walkers with diabetes; non-walkers, light
walkers, and moderate walkers without diabetes. Comparisons of demographic and lifestyle
variables, and death outcomes by diabetes and walking status were performed with t-tests and
chi-square analyses. Age-adjusted death rates from all-cause, CHD, other CVD, and other
causes were computed for the six subgroups. Univariate analyses were performed to compare
those with missing to those with complete data. An exploratory model analysis was completed
to first assess multicollinearity and then to assess regression diagnostics, significant
associations, and possible confounding, while simultaneously adjusting for all other variables
in the model. Both stratified analyses and investigation of interaction terms were completed to
investigate for varying effects over gender of walking and diabetes with mortality.

Multivariable Cox proportional hazards time-to-event modeling was conducted to compare
death rates from all causes, CHD, non-CHD CVD, and other causes of death among walkers
and non-walkers with and without diabetes while accounting for loss to follow-up over the 10-
year follow-up period. Follow-up time was calculated from date of clinic visit until death
outcome, loss to follow-up from study, or December 31, 1996, whichever came first. Follow-
up time ended in 1996 due to the relatively high completeness of the mortality data through
that year (97.9%). Adjusted hazard ratios (HRs) and 95 percent confidence intervals (CIs) were
calculated for each cause of death. Additionally, investigation of the proportional hazards
assumption included visual inspection of the adjusted cumulative probability of death as a
function of time graphed after stratification by diabetes and walking status as well as
investigation of statistical significance of interaction with time.

Changes in BMI, exercise, and walking were investigated as explanatory variables in the 731
original participants who returned to the clinic between 1992 and 1996. Prevalence and
weighted Kappa statistics were computed to examine consistency between visits. Shorter
follow-up time precluded mortality analyses in this subset. Cox proportional hazard models
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were repeated after stratifying by known or unknown diabetes at baseline. All data
manipulation and analyses were conducted using SAS® (Version 9.0, SAS Institute, Inc., Cary,
North Carolina) [35].

RESULTS
Of the 1,664 older adults included in this study, 347 (20.9%) had type 2 diabetes, 32 percent
by history and 68 percent newly diagnosed by OGTT. The mean age was 73.7 years among
those with diabetes and 69.1 years among those with normal glucose tolerance (p-value <
0.0001). As shown in Table 1, slightly more than half were women and 40 percent were non-
walkers, although 63 percent of non-walkers indicated that they exercised > 3 times a week.
Few participants were current smokers (13%) or reported three or more alcoholic drinks per
day (11%). However, hypertension (71%) and a history of CHD (32%) were common. Mean
fasting plasma glucose levels for adults with and without diabetes were 125.5 and 93.5 mg/dl,
respectively (p-value < 0.0001), and mean post challenge levels were 237.5 and 105.2 mg/dl,
respectively (p-value < 0.0001). Table 1 also shows that adults with diabetes were significantly
more likely than those with normal glucose tolerance to be male, older, former smokers,
overweight or obese, hypertensive, consume ≥ three alcoholic drinks per day, have high
triglycerides, low HDL cholesterol, and a history of coronary heart disease, and were less likely
to report regular exercise. Walking was not significantly associated with diabetes status (p-
value = 0.15).

Table 2 compares characteristics after stratification by walking status. Walkers were
significantly more likely than non-walkers to be male, report regular exercise, and have a
history of CHD, but significantly less likely to be current smokers or have low HDL cholesterol.
Although the mean age was similar by walking status (p-value > 0.10, means 69.8 for non-
walkers, 70.7 for < 1 mile walkers, and 69.6 for ≥ 1 mile per day walkers), analyses with age
as a categorical variable showed higher proportions of younger participants among non-walkers
and higher proportions of older participants among walkers (p-value = 0.02). BMI, daily
alcohol intake, hypertension, and triglycerides did not differ by walking status (p-value > 0.10).

During the 10-year follow-up period there were 152 CHD deaths, 143 other CVD deaths, and
269 deaths from other causes totaling 564 deaths from all-causes. The lowest age-adjusted all-
cause death rate was among those with diabetes who walked a mile or more each day (rate =
26.5 per 100; 95% CI = 13.6, 39.4). When analyzed by cause of mortality the age-adjusted rate
for other CVD mortality was also lowest among adults with diabetes who walked a mile or
more each day (rate = 2.3 per 100; 95% CI = 0, 6.1). However, there was no difference in age-
adjusted rates of CHD or other mortality by walking status (data not shown). Among adults
with normal glucose tolerance there was little difference between age-adjusted all-cause and
cause-specific mortality by walking status (data not shown). In comparison to other subgroup
age-adjusted all cause mortality rates, those with the lowest mortality rates included never
smokers (rate = 28.6), normal body weight as measured by BMI (rate = 32.0), those who drank
on average 1-2 drinks per day (rate = 32.3), those who exercised 3 or more times per week
(rate = 32.7), and those without hypertension (rate = 30.5) (data not shown).

There were no significant differences in distributions of covariates between those with and
without complete data. Regression diagnostics for investigation of the pair-wise correlations
and the variance inflation suggested no discernible multicollinearity among the variables in
each of the models presented in Table 3.

Covariate data were complete for 1,627 of the 1,664 participants (97.8%). Cox proportional
hazard models adjusting for gender, age (continuous), smoking, BMI, average drinks per day,
exercise, hypertension, triglycerides, high-density lipoprotein cholesterol, and history of
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coronary heart disease for all-cause and cause specific mortality are shown in Table 3. There
was no evidence of a sex by walking/diabetes interaction (p-value = 0.77). After adjusting for
other covariates, adults with diabetes who walked a mile or more each day were about half as
likely to die in the next 10 years compared to adults with diabetes who did not walk this distance
(HR = 0.54; 95% CI = 0.33, 0.88). Adults without diabetes who walked a mile or more each
day were also at reduced risk for all-cause mortality, however this finding was not statistically
significant (HR = 0.89; 95% CI = 0.67, 1.18) (Table 3). Other statistically significant
independent predictors for all-cause mortality after adjustment for all other covariates included
male sex (HR = 2.45; 95% CI = 2.03, 2.96), age in years (HR = 1.13; 95% CI = 1.11, 1.14),
current smoking (HR = 2.02; 95% CI = 1.49, 2.73), and history of CHD (HR = 1.64; 95% CI
= 1.38, 1.95); exercise ≥ 3 times per week was protective (HR = 0.69; 95% CI = 0.55, 0.88).

Only 32 percent of those with type 2 diabetes knew of their condition at the 1984-1987 clinic
visit; the remainder were diagnosed by OGTT. The following reported results were consistent
when stratified by known and unknown diabetes at baseline however, statistical significance
was reduced due to smaller cell sizes. There was no statistically significant difference in
reporting walking (p-value = 0.85) or exercising 3 or more times in the past week (p-value =
0.64) between those who did and did not know they had type 2 diabetes.

After adjusting for other covariates, walking at least one mile each day reduced the risk of other
CVD death in those with diabetes (HR = 0.19; 95% CI = 0.04, 0.86) and those without (HR =
0.55; 95% CI = 0.32, 0.96) when compared to those who walked less (Table 3). In contrast,
there were no statistically significant differences in risk of mortality attributed to CHD or other
causes between walkers and non-walkers among adults with and without diabetes. Other risk
factors for CHD, other CVD, and other causes of death included male sex, age, current smoking,
and history of CHD. The only statistically significant protective factor for other CVD death
was drinking 1-2 drinks per day, while the only protective factor for CHD death was exercising
≥ 3 times per week.

Plots of adjusted cumulative probability of death over the 10-year follow-up period are shown
for adults with diabetes compared to adults without diabetes (Figure 1). Almost 40 percent of
those with diabetes died compared to 23 percent of those without diabetes.

Figure 1 also shows the adjusted cumulative probability of death for adults for the six categories
of walking and diabetes and appeared stable over the 10-year follow-up period. Those with
and without diabetes who walked a mile or more each day had the lowest adjusted cumulative
probability of death over the period. Proportional hazards assumption was confirmed by visual
inspection of the curves as well as inclusion of a time interaction variable which was found to
be insignificant (p-value=0.14).

Investigation of behavior change in the sub-sample of 731 participants who returned for a
follow-up clinic visit in 1992-96 showed that 45 percent consistently reported being non-
walkers, light walkers, and moderate walkers, and 71 percent consistently reported exercising
three or more times per week. Of those whose walking habits changed, 30 percent increased
to become light or moderate walkers from nonwalking, while 25 percent reduced their walking
to become non- or light walkers from moderate walkers. Body mass index was stable (weighted
kappa = 0.63).

DISCUSSION
The prevalence of type 2 diabetes has increased dramatically during the past two decades with
further increases predicted and tremendous public health implications [1]. Regular exercise
has been recommended to help reduce the cardiovascular complications and mortality among
adults with diabetes [15-22]. Physical activity of moderate intensity and duration has been
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shown to reduce the risk of developing type 2 diabetes in observational studies and animal
trials [36]. However, older adults with and without diabetes may have functional limitations
and physical disabilities that do not allow for strenuous physical activity [37]. Therefore, this
investigation focused on walking while controlling for many potential confounders including
other exercise. Results of this study show that while walking more than one mile per day
reduced all-cause and non-CHD CVD mortality in both adults with and without diabetes, the
protective effect of walking was much stronger in those with diabetes compared to those
without diabetes.

This decreased risk of all-cause and other CVD mortality among adults with diabetes walking
more than one mile each day, independent of reporting regular exercise ≥ 3 times per week, is
consistent with a recent report by Gregg [24]. In the present study, the magnitude of the effect
of walking more than one mile per day on all-cause as well as non-CHD CVD mortality was
noticeably different for adults with diabetes than for those with normal glucose tolerance.
However, while visual inspection of cumulative probability of mortality among persons with
diabetes indicated a relative benefit, the test of interaction suggested that these effect measures
for walking do not statistically vary over diabetes status (p-value=0.14).

Results of the present study are in accord with other studies showing that exercise can reduce
mortality linked to diabetes [7-10,16-22]. In a previous study of this cohort, sex differences
were found in the contribution of diabetes to fatal heart disease, which was largely explained
by the persistently more favorable survival rate of women without diabetes [38]. However, a
metanalysis of cohort studies that corrected for common risk factors removed the evidence of
a statistically significant sex difference [39]. These papers did not consider physical activity.
In the present study, men walked slightly more than women, but there was no significant
interaction between sex and the walking/diabetes variable.

Others have reported that those with diabetes have three- to five-fold increases in future
cardiovascular events compared to those without diabetes [40] and nearly three quarters of all
deaths in those with diabetes result from CHD [41]. In this study we found a greater cardio-
protective benefit of walking among those with diabetes compared to those without diabetes.
Diabetes is associated with obesity, higher blood pressure, and cholesterol, factors that improve
with exercise [42-45]. Smoking, hypertension, obesity, sedentary lifestyle,
hypercholesterolemia, and diabetes are known risk factors for CVD [46]. Thus, individuals
with diabetes may experience a greater reduction in CVD mortality by improving in several
of these risk factors. Those with diabetes who attempt to improve glycemic control through
walking may also be more aggressive about dietary changes, which may in turn reduce other
CVD risk factors [47-51]. People who walk more than a mile a day are more likely to do other
regular exercise. In the present study there was a relatively low correlation between self-
reported walking and exercise (correlation coefficient = 0.30) and no noticeable
multicollinearity among the variables as measured by the variance inflation values, therefore
exercising three or more times per week was included in the model to adjust for potential
differences in exercise.

While moderate and intense physical exercise decrease with age, light exercise such as walking
increases with age and is associated with other forms of exercise [52]. The transition from
moderate or intense exercise to walking was not accounted for in the present analyses.
However, investigation of habit changes in 731 who participated in a follow-up visit from 1992
to 1996 suggested only a modest change in this population that would likely reduce evidence
of benefit if true.

It should be noted that this is a sample of ambulatory, older, Caucasian, middle-class adults
living in southern California where the weather permits year-round walking, and may not be
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representative of the general US population. In addition, those who were ill may have chosen
not to participate or may have lacked the capacity to do so. Finally, behavioral data were self-
reported, which limits the ability to quantify behavioral trends such as walking and exercise.
However, BMI was stable over approximately 10 years (weighted kappa = 0.63), suggesting
no large shifts in body mass in the sub-group of the 1984-86 study population participating in
a visit between 1992 and 1996. Lastly, although differences in characteristics such as gender,
age, smoking, body mass index, alcohol consumption, exercise, hypertension, triglyceride
levels, high-density lipoprotein cholesterol, and overall coronary heart disease were controlled
for, it is possible that other factors not taken into account may explain the observed differences.

This study has a number of strengths. Use of a glucose-tolerance test-based diagnosis of type
2 diabetes allowed for more complete ascertainment of diabetes than relying on self-reported
data alone. Restriction to those with diabetes and those without diabetes at baseline omitted an
intermediate group where misclassification would be most likely, and should give more precise
estimates of the effect moderate walking has on mortality. In addition, the prospective design
of the present study allows for investigation of the risk of mortality among walkers and non-
walkers with and without diabetes over a 10-year follow-up period. The sample size, the
relatively homogeneous study population, and the use of Cox regression survival models
allowed for fairly robust hazard ratio estimates and plots of adjusted cumulative probability of
mortality over time while controlling for confounding and adjusting for minimal loss to follow
up.

In summary, the present study demonstrates a two-fold reduction in adjusted risk of all-cause
mortality and a five-fold reduction in adjusted risk of non-CHD CVD death associated with
walking among persons with diabetes. This is likely a conservative estimate of the true benefit.
Moderate activity appears to have a marked reduction in mortality in elderly adults with
diabetes. These results are reassuring to those who are unable to achieve a higher intensity
physical activity.
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Figure 1.
Adjusted cumulative probability of all-cause mortality by diabetes status and all-cause
mortality by walking and diabetes category during the period January 1, 1984, to December
31, 1996.
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Table 1
Characteristics of Participants Stratified by Diabetes Status; Rancho Bernardo CA, 1984-87

Variable
Total Population

(N=1,664)
Normal Glucose

(N=1,317)
Diabetes
(N=347) p-value*

n (%) n (%) n (%)

Walking
Non-walker   666 (40.0)   525 (39.8) 141 (40.6) 0.15

> 1 mile walker   585 (35.2)   452 (34.3) 133 (38.3)
≥ 1 mile walker   413 (24.8)     340 (25.8)  73 (21.0)

Gender
Female   923 (55.5)   757 (57.5) 166 (47.8) 0.001
Male   741 (44.5)   560 (42.5) 181 (52.2)

Age (years)
50-59   293 (17.6)   266 (20.2)  27 (7.8) < 0.0001
60-69   439 (26.4)   374 (28.4)  65 (18.7)
70-79   655 (39.4)   490 (37.2) 165 (47.6)
80-89   277 (16.6)   187 (14.2)  90 (25.9)

Smoking
Never   661 (39.8)   522 (39.7) 139 (40.1) 0.03
Past   789 (47.5)   611 (46.5) 178 (51.3)

Current   211 (12.7)   181 (13.8)  30 (12.7)
Body mass index

Underweight (<18.5)    30 (1.8)    25 (1.9)   5 (1.5) < 0.0001
Normal (18.5-24.9)   872 (53.5)   724 (56.1) 148 (43.5)

Overweight (25.0-29.9)   596 (36.5)   453 (35.1) 143 (42.1)
Obese (≥30.0)  133 (8.2)    89 (6.9)  44 (12.9)

Average daily alcohol intake
None   613 (36.9)   465 (35.3) 148 (42.7) 0.001

1-30 grams (1-2 drinks)   868 (52.1)   717 (54.4) 151 (43.5)
30+ grams (3 or more drinks)   183 (11.0)   135 (10.3)  48 (13.8)
Exercised ≥ 3 times past week

Yes 1,358 (81.7)   1,088 (82.6) 270 (78.0) 0.05
Hypertension†

Yes 1,180 (70.9)   876 (66.5) 304 (87.6) < 0.0001
Triglycerides

≥ 150 mg/dl (high)/ < 150 mg/dl   353 (21.2)   225 (17.1) 128 (36.9) < 0.0001
HDL cholesterol

Low‡   231 (13.9)   144 (10.9)  87 (25.1) < 0.0001
History coronary heart disease§

Yes   534 (32.1)   376 (28.5) 158 (45.5) < 0.0001

*
Unadjusted p-value based on a chi square test of association, comparing distribution among all categories.

†
Any antihypertensive in past two weeks or SBP≥130 mm Hg or DBP≥85 mm Hg.

‡
High-density lipoprotein cholesterol characterized low when <40 mg/dl for men and <50 mg/dl women.

§
Those with angina or possible myocardial infarction according to the Rose chest pain questionnaire [32,33], myocardial infarction, or coronary heart

disease.
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Table 2
Characteristics of Participants Stratified by Walking Status; Rancho Bernardo CA, 1984-87

Variable
Non-Walker

(N=666)
< 1 Mile Walker

(N=585)
≥ 1 Mile Walker

(N=413) p-value*

n (%) n (%) n (%)

Diabetes
Normal glucose tolerance 525 (78.8) 452 (77.3) 340 (82.3) 0.15

Type 2 diabetes 141 (21.2) 133 (22.7)  73 (17.7)
Gender
Female 418 (62.8) 306 (52.3) 199 (48.2) < 0.0001
Male 248 (37.2) 279 (47.7) 214 (51.8)

Age (years)
50-59 132 (19.8)  95 (16.2)  66 (16.0) 0.02
60-69 176 (26.4) 142 (24.3) 121 (23.3)
70-79 245 (36.8) 235 (40.2) 175 (42.4)
80-89 113 (17.0) 113 (19.3)  51 (12.5)

Smoking
Never 258 (38.9) 223 (38.2) 180 (43.6) 0.001
Past 297 (44.7) 288 (49.3) 204 (49.4)

Current 109 (16.4)  73 (12.5)  29 (7.0)
Body mass index

Underweight (<18.5)  10 (1.5)  14 (2.5)   6 (1.5) 0.22
Normal (18.5-24.9) 334 (51.5) 310 (54.2) 228 (55.6)

Overweight (25.0-29.9) 242 (37.3) 201 (35.1) 153 (37.3)
Obese (≥30.0)  63 (9.7)  47 (8.2)  23 (5.6)

Average daily alcohol intake
None 242 (36.3) 230 (39.3) 141 (34.1) 0.08

1-30 grams (1-2 drinks) 339 (50.9) 293 (50.1) 236 (57.1)
30+ grams (≥3 drinks)  85 (12.8)  62 (10.6)  36 (8.7)

Exercised ≥ 3 times past week
Yes 417 (62.7) 532 (90.9) 409 (99.0) < 0.0001

Hypertension†
Yes 479 (71.9) 403 (68.9) 298 (72.1) 0.41

Triglycerides
≥ 150 mg/dl (high)/ < 150 mg/dl 153 (23.0) 127 (21.7)  73 (17.7) 0.11

HDL cholesterol
Low‡  89 (13.4)  96 (16.4)  46 (11.1) 0.05

History coronary heart disease§
Yes 192 (28.8) 217 (37.1) 125 (30.3) 0.005

*
Unadjusted p-value based on a chi square test of association, comparing distribution among all categories.

†
Any antihypertensive in past two weeks or SBP≥130 mm Hg or DBP≥85 mm Hg.

‡
High-density lipoprotein cholesterol characterized low when <40 mg/dl for men and <50 mg/dl women.

§
Those with angina or possible myocardial infarction according to the Rose chest pain questionnaire [32,33], myocardial infarction, or coronary heart

disease.
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