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Background. Although many primary care patients
are inactive, being able to classify even small amounts
and intensities of activity and factors associated with
these activity levels could be helpful for physicians
who are trying to motivate their patients to become
more physically active.

Methods. Sociodemographics, physical activity, fit-
ness, other cardiovascular risk factors, and psychoso-
cial measures were measured at baseline in the 874
patients in the Activity Counseling Trial. Patients were
categorized into three groups: (1) no moderate-to-
vigorous physical activity (MVPA), (2) some moderate
but no vigorous activity, and (3) some vigorous activity.
Multiple logistic regression was used to determine fac-
tors cross-sectionally associated with activity inten-
sity.

Results. One or more cardiovascular risk factors in
addition to physical inactivity were present in 84% of
participants. Maximal oxygen uptake averaged 25.2 ml/
kg/min; 85% had poor to fair aerobic fitness. Physical
activity averaged 32.7 kcal/kg/day, with 13.5 min of

MVPA/day; 26% engaged in some vigorous activity, 11%
engaged in no MVPA. In unadjusted analyses, gender,
age, race, education, income, employment, smoking, al-
cohol use, and exercise self-efficacy were associated
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with activity intensity (P 5 0.05–0.001). A greater per-
centage engaged in moderate than in vigorous activity
in all subgroups. In multiple logistic regression analy-
ses, odds ratios (95% confidence intervals) for engaging
in vigorous activity were 0.39 (0.28, 0.56) for women,
0.38 (0.19, 0.75) for 651 compared with 35- to 44-year-
olds, and 1.14 (1.06, 1.22) for 10-unit increases in perfor-
mance self-efficacy score.

Conclusions. Most primary care patients who are
physically inactive have additional cardiovascular
risk factors, particularly overweight and obesity. All
subgroups pursue moderate-intensity activity more of-
ten than vigorous activity. Women, older persons, and
those with lower exercise self-efficacy are less likely
tion and Academic Press
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INTRODUCTION

Physical inactivity is an independent risk factor for
cardiovascular disease. Health care providers can play
an important role in delivering advice, education, and
counseling to increase physical activity among their
patients. Descriptions of physically inactive patient
populations, including intensities of activities being
performed and factors associated with activity patterns,
may help in planning patient counseling. Advice and
counseling is recommended by the American Heart As-
sociation [1,2], the National Heart, Lung, and Blood

Institute [3–5], the U.S. Preventive Services Task Force
[6], and “Healthy People 2000” [7]. Americans average
about three physician office visits per year [8], patients
want information about physical activity from their
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physicians [9], and physicians’ advice to exercise is asso-
ciated with patients’ physical activity levels [10]. Many
health care providers, however, do not routinely counsel
patients about physical activity [11–16], due to barriers
that include lack of time, reimbursement, standardized
protocols, counseling skills, and confidence in the effec-
tiveness of counseling [11,13–16]. Interventions in
health care settings can achieve significant effects on
physical activity and cardiorespiratory fitness, espe-
cially using follow-up visits, behavioral approaches, and
monitoring, but few studies have been in primary care
settings [17]. A focus on primary care for this important
preventive health behavior is needed.

This paper reports baseline cross-sectional analyses
from participants in the Activity Counseling Trial
(ACT) [18–20] who were physically inactive primary

care patients without evidence of cardiovascular dis-
ease or other serious conditions and had a planned
physician appointment. Factors associated with engag-
ing in different intensities of physical activity are
examined.

METHODS

ACT was a 5-year multicenter, randomized controlled
trial involving clinical centers at Stanford University
in Palo Alto, California; the University of Tennessee
at Memphis, Tennessee; and the Cooper Institute for
Aerobics Research with the University of Texas South-
western Medical Center in Dallas, Texas; a coordinating
center at Wake Forest University School of Medicine
in Winston-Salem, North Carolina; and a project office
at the NHLBI in Bethesda, Maryland. ACT was de-
signed to evaluate the effectiveness of two patient edu-
cation and counseling interventions to increase physical
activity and cardiorespiratory fitness among inactive
adult patients in the primary health care setting [19].
Baseline data collected prior to randomization are pre-
sented in this paper.

Setting and Participants

The ACT clinical centers enlisted eight primary care
facilities, including hospital-associated community out-
patient clinics, large multispecialty group practices,
and primary care internal medicine and family practice
clinics, for a total of 51 physicians, 4 physician assis-
tants, and 1 nurse practitioner. ACT participants were
community-dwelling adults, 35–75 years of age, with-
out a history or evidence of coronary heart disease, who
were patients of an ACT primary care provider and
physically inactive. ACT was designed to test interven-
tions that could be incorporated into usual clinical prac-

tice, so participants must have been scheduled or plan-
ning to see a study physician during the recruitment
period of the study.

Physical inactivity was defined as expenditure of 35
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kcal/kg/day or less measured by the 7-day physical ac-
tivity recall (PAR) [21,22]. A value of 32 kcal/kg/day is
obtained with 8 hours of sleeping and sitting or light
activity the remainder of the day, with no moderate-to-
vigorous activity. (Moderate-intensity activity is equiv-
alent to brisk walking, whereas vigorous activity is
equivalent to jogging or running.) Participants must
have been in stable health and if on medication for a
chronic condition, on a stable dose for 3 months. Partici-
pants must have been willing to participate, indepen-
dent in activities of daily living, and able to increase
physical activity and must have given informed con-
sent. More details on inclusion and exclusion criteria
are reported elsewhere [19]. The study protocol was
approved by the Human Subjects Committees of partici-
pating institutions and by an NHLBI-appointed Data
and Safety Monitoring Board.

Recruitment took place over 18 months and is de-
scribed in detail elsewhere [23]. Methods to identify
potential participants included computerized data-
bases, appointment logs, medical record review, patient
questionnaires, and responses to a mailed letter. Three
screening visits were conducted to determine final eligi-
bility. Data are from the 874 participants who provided
consent, passed the screening examinations, and
were randomized.

Measurement and Definition of Variables

Demographic and socioeconomic measures obtained
by self-report included gender, age, race/ethnicity, edu-
cation level, household income, employment status, and
marital status. Race/ethnicity categories were white,
black, and other (Hispanic/Latino, American Indian/
Native Alaskan/Aleutian, Asian, and other). Because
relationships may not be linear, continuous demo-
graphic variables were categorized for analyses. Age
was categorized as 35–44 years, 45–54 years, 55–64
years, and 651 years. Education categories were less
than high school graduation, high school graduate,
some college, college graduate, and some postgraduate
education; the first two categories were combined for
some analyses due to small percentages. Household
income categories were ,$20,000, $20,000–29,000,
$30,000–49,000, $50,000–75,000, and $75,0001. Em-
ployment status was characterized as homemaker, em-
ployed, retired, or unemployed; the latter category in-
cluded unemployed, disabled, student, or medically
disabled. Marital status was previously married (di-
vorced, separated, or widowed), currently married or
cohabiting, or never married. Alcohol use was measured
by self-report questionnaire, and participants were cat-

egorized as alcohol users or nonusers.

Cardiovascular risk factors were measured by stan-
dard methods. Resting blood pressure (BP) was ob-
tained by three seated readings 1 min apart using a
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standard sphygmomanometer and the results were av-
eraged. Hypertension was defined as $140 mm Hg sys-
tolic BP or $90 mm Hg diastolic BP or on antihyperten-
sive medication [4]. Plasma lipids and lipoproteins were
analyzed on fasting blood by a central laboratory, with
LDL-C calculated [24]. High blood cholesterol was de-
fined as LDL-cholesterol $160 mg/dl or on lipid-low-
ering medication [3]. Body mass index (BMI) was calcu-
lated as weight over height squared (kg/m2); BMI 25 to
less than 30 defined overweight and 30 or higher de-
fined obesity [25]. History of diabetes and smoking were
assessed by self-report questionnaire; smoking was cat-
egorized as current, past, or never being a smoker.

Psychosocial and behavioral variables that are hy-
pothesized determinants of physical activity were se-
lected for analysis. Perceived level of stress was mea-
sured by the Cohen Perceived Stress Scale, a 14-item
scale that is a global measure of chronic stress including
anxiety, lack of control over life situations, and coping
with stress [26,27]; the mean (SD) from community
samples is approximately 19 (8.6) [28]. Depressed affect
was measured by the Beck Depression Inventory, a
standard instrument of 21 items [29,30]; a score of 18–
22.9 indicates moderate depression and a score of $23
indicates severe depression [31]. Confidence in one’s
ability to exercise, termed exercise self-efficacy, was
measured by two scales. The first scale measured self-
efficacy for overcoming barriers (barriers self-efficacy);
this scale was adopted from a previous study [32] and
consists of 14 items assessing the participant’s per-
ceived ability to be physically active when faced with
various barriers. The second scale, called performance
self-efficacy and developed for ACT based on the self-
efficacy construct [33], consisted of 5 items asking about
confidence in ability to walk briskly for different dura-
tions of time.

Physical activity was assessed by the 7-day PAR [21,
22], which is a structured interview in which the partici-
pant estimates the amount of time spent each day dur-
ing the past 7 days in four intensity categories of activ-
ity: sleep and moderate, hard, and very hard physical
activity. Time in light activity is obtained by subtrac-
tion. The type of specific activities is not recorded. Mod-
erate activity is defined for the participant as equiva-
lent to brisk walking and very hard activity as
equivalent to running, with hard activity between the
two. The amount of time spent in each category is
multiplied by that category’s average metabolic equiva-
lent (MET) and the results are summed to obtain an
estimate of energy expenditure in kcal/kg/day. Minutes
spent in moderate and vigorous (hard plus very hard)

activities were calculated. The PAR was administered
twice, at least 7 days apart, and the results were aver-
aged.

Cardiorespiratory fitness was assessed by measuring
maximal oxygen uptake (VO2max in ml/kg/min by gas
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exchange) and maximal METs using a graded maximal
treadmill test; the test was halted at volitional fatigue
or standard stopping criteria [34]. Age-specific norms
from the American College of Sports Medicine were
used to categorize fitness levels as excellent, good, aver-
age, fair, or poor [34].

Measurement quality control was maintained by cen-
tral study training and oversight, standardized proce-
dures and forms, standardized equipment with regular
calibration, completeness checks of self-report instru-
ments, electronic transfer of data, and audiotapes for
quality control of a sample of PAR interviews [19].

Analyses

Characteristics analyzed for descriptive purposes in-
clude demographics, socioeconomic measures, physical
activity and cardiorespiratory fitness, and other cardio-
vascular risk factors. Mean (SD) or proportion was de-
termined overall and by gender, with no statistical
testing.

Data from the 7-day PAR were used to determine
whether participants engaged in any moderate or vigor-
ous (hard plus very hard) activity, and participants were
categorized into three activity groups: (1) no moderate
or vigorous physical activity, (2) some moderate inten-
sity but no vigorous intensity activity, and (3) some
vigorous activity. Demographic, socioeconomic, and psy-
chosocial factors and other behaviors (smoking and al-
cohol use) were examined to determine factors associ-
ated with activity category. Statistical comparisons
were conducted by x2 tests for categorical variables and
analysis of variance for continuous variables. Nonpara-
metric analyses (Kruskal–Wallis tests) also were con-
ducted for the psychosocial variables, since these
tended to have skewed distributions [35].

Because individuals who engage in vigorous activity
may be different from those who don’t, the “no MVPA”
and the “some moderate” physical activity categories
were combined for a multiple logistic regression analy-
sis to examine factors associated with engaging in some
vigorous activity versus no vigorous activity. Backward
selection was used to determine a final model of signifi-
cant independent variables, with significance level for
remaining in the model set at P , 0.05. Site was forced
to remain in the model to ensure control for that vari-
able. Collinearity between independent variables was

examined using linear regression analyses, with eigen-
values of 30–100 considered moderate to strong collin-
earity [36]. The largest eigenvalue was 21.52, indicating
that collinearity between independent variables was
not a problem.
RESULTS

About 90% of the participants were under 65 years of
age, with similar distributions for both men and women
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(Table 1). One-third were minorities, with a greater
proportion among women than among men. Over three-
quarters of the participants had some college education,
and men had higher education levels than women. Over
40% of participants had household incomes $75,000 or
more per year and nearly 25% made #$30,000; men
had higher incomes than women. Almost 80% of partici-
pants were employed, with more homemakers and un-
employed among women than men. Over 90% were, or
had been, married, with a greater proportion of men
currently married than women. Less than half of
women and two-thirds of men used alcohol.
Mean BP level was 120/78 mm Hg, which is at the
cutpoint for the optimal recommended BP level [4] (Ta-

Nonuser 153 (32) 232 (59) 385 (44)
User 326 (68) 163 (41) 489 (56)

a Household income not available on 24 participants; employment
and marital status not available on 1 participant each; denominators
are those for whom data are available.
TON ET AL.

Hg [4]. Mean LDL-C was 129 mg/dl, which is at the
recommended level [3]. Hypercholesterolemic patients
comprised a quarter of the participants and had a mean
LDL-C of 165 mg/dl with 72% (143/200) uncontrolled
at LDL-C $160 mg/dl [3]. Less than 10% had a self-
reported history of diabetes mellitus. Three-quarters
were overweight or obese, with a mean BMI at the
cutpoint for defining obesity [25]. Over 90% were non-
smokers, with a somewhat higher proportion of past
smokers among men. About 85% had one or more CVD
risk factors in addition to physical inactivity, i.e., hyper-
tension, high LDL-C, diabetes, overweight/obesity, or
smoking.

The mean energy expenditure from the 7-day PAR
was 32.7 kcal/kg/day, with slightly lower values among
women than among men (Table 3). On average, the
participants spent 11.5 min/day in moderate-intensity
activity and 2.0 min/day in vigorous activity (hard or
very hard), for a total of 13.5 min/day of moderate-
to-vigorous physical activity (MVPA). Maximal oxygen
uptake (VO2max) and maximal METs were higher
among men than among women. (For comparison, max-
imal oxygen uptake for average aerobic fitness from
age 40 to 59 for men is 32.5–40.0 and for women is
26.0–32.5, and maximal METs for 40- to 64-year-olds
and for 65- to 79-year-olds are estimated to be 10 and
8, respectively [37]. Less than 5% had good to excellent
cardiorespiratory fitness, whereas almost 85% had poor
to fair fitness.

Participation in moderate-intensity but no vigorous
activity was reported among 539 (62%) participants.
They reported participation in moderate-intensity ac-
tivity on average 1.7 days/week and averaged 12.6 min/
day over all days of the week (averaging about 52 min
on the days of activity). Participation in vigorous activ-
ity was reported by 238 (27%) participants. They re-
ported participating in vigorous activity on average 1
day/week and averaged 7 min/day over all days of the
week (averaging 49 min on the days of vigorous activ-
ity). In addition they reported participating in moder-
ate-intensity activity on average 1.8 days/week and av-
eraged 13 min/day over all days of the week (averaging
51 min on the days of moderate-intensity activity).

Unadjusted relationships of demographic, socioeco-
nomic, and other behaviors (smoking and alcohol use)
to the three physical activity categories were significant
at P , 0.05 (except that menopausal status for women
was not significant), with no adjustments for multiple
comparisons (Table 4). Participants overall, and for
each subgroup defined by the characteristics, were more
likely to engage in some moderate rather than some
vigorous activity. Men were more likely to engage in
ble 2). Hypertensive patients comprised over one-third
of the participants and had a mean BP of 130/83 mm
Hg, with 43% (133/312) uncontrolled at $140/90 mm

TABLE 1

Characteristics of ACT Participants at Baseline by Gender;
Number (Percentage within Gender)

Men Women Total
Characteristic (n5479) (n5395) (n5874)

Age
35–44 135 (28) 101 (26) 236 (27)
45–54 185 (39) 168 (43) 353 (40)
55–64 103 (22) 79 (20) 182 (21)
651 56 (12) 47 (12) 103 (12)

Race Ethnicity
White 338 (71) 248 (63) 586 (67)
Black 95 (20) 120 (30) 215 (25)
Hispanic/Asian/other 46 (10) 27 (7) 73 (8)

Highest school grade
,High school graduate 14 (3) 33 (8) 47 (5)
High school graduate 30 (6) 61 (15) 91 (10)
Some college 87 (18) 158 (40) 245 (28)
College graduate 155 (32) 76 (19) 231 (26)
Postgraduate 193 (40) 67 (17) 260 (30)

Household incomea

,$20,000 40 (8) 80 (21) 120 (14)
$20,000 to ,$30,000 16 (3) 55 (15) 71 (8)
$30,000 to ,$50,000 61 (13) 91 (24) 152 (18)
$50,000 to ,$75,000 97 (21) 63 (17) 160 (19)
$75,0001 257 (55) 90 (24) 347 (41)

Employment statusa

Homemaker 1 (0) 46 (12) 47 (5)
Employed 409 (85) 275 (70) 684 (78)
Retired 46 (10) 43 (11) 89 (10)
Unemployed 23 (5) 30 (8) 53 (6)

Marital statusa

Previously married 53 (11) 129 (33) 182 (21)
Married/cohabiting 388 (81) 224 (57) 612 (70)
Never married 37 (8) 42 (11) 79 (9)

Alcohol use
vigorous activity than women. Participants 651 years
of age were less likely to engage in vigorous activity,
though more likely to engage in moderate activity, than
younger participants. The percentage engaging in some



$One CVD risk factora, n (%) 412 (87)

n
s

No CVD risk factors, n (%) 61 (13)

a Cholesterol not available on 32 participants; BMI not available o
risk factors not available on 13 participants; percentages are for tho

vigorous activity was highest for whites and lowest for
blacks; the percentage engaging in no MVPA was some-
what higher among blacks than among the other two

race/ethnicity groups. The higher the education level,
the greater the participation in some vigorous activity,

Excellent
Good
Average
Fair 1
Poor 2
319 (82) 731 (85)
69 (18) 130 (15)

19 participants; smoking not available on 5 participants; total CVD
e for whom data are available.

less likely to engage in vigorous activity, but more likely
to engage in moderate activity, than employed persons.
Smokers were less likely to engage in vigorous activity,
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TABLE 2

Cardiovascular Disease Risk Factors of ACT Participants at Baseline (Percentage within Gender)

Men Women Total
Risk factor (n 5 479) (n 5 395) (n 5 874)

Hypertension, n (%) 169 (35) 143 (36) 312(36)
No hypertension, n (%) 310 (65) 252 (64) 562 (64)
Blood pressure, mm Hg, mean (SD) 121/80 (13/8) 118/75 (15/9) 120/78 (14/9)

High LDL-cholesterol, n (%)a 120 (26) 80 (21) 200 (24)
Borderline to normal LDL-C, n (%) 345 (74) 297 (79) 642 (76)
LDL-C, mg/dL, mean (SD) 131 (33) 126 (34) 129 (33)

History of diabeter mellitus, n (%) 38 (8) 30 (8) 68 (8)
No history of diabete mellitus, n (%) 441 (92) 365 (92) 806 (92)

Obesea, n (%) 158 (34) 182 (47) 340 (40)
Overweight, n (%) 206 (44) 97 (25) 303 (35)
Not overweight or obese, n (%) 105 (22) 107 (28) 212 (25)
BMI, kg/m2, mean (SD) 28 (7) 30 (3) 29 (6)

Current smokera, n (%) 38 (8) 40 (10) 78 (9)
Past smoker, n (%) 180 (38) 118 (30) 298 (34)
Never smoker, n (%) 258 (54) 235 (60) 493 (57)
and never smokers were more likely to engage in some
MVPA. Alcohol users were more likely to engage in

some vigorous activity than nonusers.and those with higher income levels were more likely

to engage in vigorous activity than those with lower Regarding psychosocial factors, perceived stress was
not related to physical activity (Table 5). Depressiveincome levels. Homemakers and retired persons were

TABLE 3

Physical Activity and Cardiorespiratory Fitness Measures of ACT Participants at Baseline

Men Women Total
(n 5 479) (n 5 395) (n 5 874)

Activity or fitness measure Mean (SD) Mean (SD) Mean (SD)

Total daily physical activity (kcal/kg/day) 32.9 (1.0) 32.4 (0.9) 32.7 (1.0)
Moderate activity (min/day) 12.3 (12.8) 10.5 (11.7) 11.5 (12.4)
Hard activity (min/day) 2.3 (6.7) 0.8 (3.5) 1.6 (5.5)
Very hard activity (min/day) 0.5 (2.1) 0.2 (1.3) 0.4 (1.8)
Moderate, hard, or very hard activity (min/day) 15.1 (15.3) 11.5 (12.3) 13.5 (14.1)
Maximal oxygen uptake (VO2max) (ml/kg/min) 28.8 (6.5) 20.7 (5.4) 25.2 (7.2)
Maximal METS 8.2 (1.9) 5.9 (1.5) 7.2 (2.1)

Aerobic age standards n (%) n (%) n (%)
11 (2) 3 (1) 14 (2)
13 (3) 11 (3) 24 (3)
72 (15) 22 (6) 94 (11)
12 (23) 57 (14) 169 (20)
70 (56) 302 (76) 565 (65)



Current smoker 14 (18) 51 (65) 13 (17) 0.05
Past smoker 33 (11) 189 (63) 76 (26)

296 (60) 148 (30)
Never smoker 49 (10)

Alcohol user 47 (10)
Non-alcohol user 50 (13)

symptoms score was of borderline significance (P 5
0.06), with lower scores among those who did some
vigorous activity. The two self-efficacy scales were sta-

tistically significant (both P , 0.001) and showed a
graded relationship, with greater self-efficacy for those

Cohen perceived stress score (n 5 845) 23.3 (9.4)
Beck depression score (n 5 848) 6.4 (6.4)
Barriers self-efficacy score (n 5 844) 55.4 (20.4)
Performance self-efficacy score (n 5 827) 57.6 (28.2)
279 (57) 163 (33) 0.001
260 (68) 75 (20)

Upon adjustment for multiple factors by logistic re-
gression, race/ethnicity, education level, income, em-
ployment status, smoking, alcohol use, and barriers to
518 SIMONS-MORTON ET AL.

TABLE 4

Relationship of Hypothesized Determinants of Physical Activity to Three Physical Activity Patterns: Unadjusted Analyses,
Number (Percentage within Characteristic)

No moderate or Some moderate, no Some vigorous
Characteristic vigorous activity vigorous activity activity P value

Overall 97 (11) 539 (62) 238 (27) —

Male 46 (10) 255 (53) 178 (37) 0.001
Female 51 (13) 284 (72) 60 (15)

35–44 years of age 24 (10) 140 (59) 72 (30) 0.05
45–54 years of age 42 (12) 210 (60) 101 (29)
55–64 years of age 20 (11) 111 (61) 51 (28)
65 years of age 11 (11) 78 (76) 14 (14)

White 61 (10) 345 (59) 180 (31) 0.02
Black 29 (14) 144 (67) 42 (20)
Hispanic/Asian/other 7 (10) 50 (69) 16 (22)

High school graduate 6 (13) 35 (75) 6 (13) 0.009
High school graduate 12 (13) 64 (70) 15 (17)
Some college 31 (13) 157 (64) 57 (23)
College graduate 25 (11) 134 (58) 72 (31)
Postgraduate 23 (9) 149 (57) 88 (34)

,$20,000/year 12 (10) 86 (72) 22 (18) 0.001
$20,000 to ,$30,000/year 10 (14) 54 (76) 7 (10)
$30,000 to ,$50,000/year 23 (15) 96 (63) 33 (22)
$50,000 to ,$75,000/year 19 (12) 94 (59) 47 (29)
$75,000/year 29 (8) 193 (56) 125 (26)

Homemaker 5 (11) 37 (79) 5 (11) 0.002
Employed 77 (11) 399 (58) 208 (30)
Retired 9 (10) 68 (76) 12 (14)
Unemployed 5 (9) 35 (66) 13 (25)
self-efficacy were not statistically significant and were
not retained in the final model (Table 6). The following

groups were significantly less likely to engage in somewho engaged in some moderate activity compared with

no MVPA and some vigorous activity compared with vigorous activity: women compared with men, patients
65 years or older compared with patients 35–44 yearssome moderate activity.

TABLE 5

Relationship of Psychosocial Factors to Three Physical Activity Patterns: Unadjusted Analyses, Mean Scores (SD)

No moderate or Some moderate, no Some vigorous
Psychosocial measure vigorous activity vigorous activity activity P value
23.3 (9.6) 23.0 (8.8) 0.90
6.4 (5.5) 5.4 (4.0) 0.06

60.9 (18.7) 64.0 (17.3) 0.0006
64.2 (25.9) 74.0 (22.2) 0.0001
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of age, and patients with lower scores on the perfor-
mance self-efficacy measure.

DISCUSSION

Participants were physically inactive primary care
patients who volunteered to be in the ACT study of
physical activity counseling. The demographic charac-
teristics included a broad range of ages, both genders,
and a relatively large percentage of minorities. Al-
though a wide range of ages and income groups were
represented, the education and income levels indicated
a higher socioeconomic status than would be represen-
tative of a general clinical population. This difference
may be a reflection of patient interest in participating
in a research study, selective patient motivation to in-
crease physical activity, and/or selection of the particu-
lar primary care sites.

Eligibility criteria required no history or evidence of
coronary heart disease. Almost 85% of the participants
had at least one CVD risk factor in addition to being
physically inactive: hypertension, hypercholesterol-
emia, diabetes, overweight/obesity, or smoking. Physi-
cal activity is recommended for prevention and treat-
ment of these conditions [1–4,25], so the ACT sample
represents an important patient population for physical
activity education and counseling. About a third were
hypertensive and about a quarter were hypercholester-
olemic; 43% of the hypertensive patients and 72% of
the hypercholesterolemic patients did not have these
risk factors controlled at current recommended levels
[3,4]. Three-quarters of the participants were over-
weight or obese, the most prevalent CVD risk factor,
for which physical activity is an important treatment
modality [25].

The physical activity and cardiorespiratory fitness
levels indicate that the ACT sample was a physically

inactive, unfit, patient population. Average maximal
oxygen uptake and maximal METs in ACT participants

45–54 years 1.01 (0.69, 1.50) 0.95
55–64 years 1.08 (0.68, 1.72) 0.74
651 years 0.38 (0.19, 0.75) 0.005

Performance self-efficacy score
(per 10 unit increase) 1.14 (1.06, 1.22) 0.0004
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on average in only about 14 min a day of MVPA. The
7-day PAR counts activities that last 10 min or longer
in duration, so even a 10-min walk to the bus stop, for
example, counts in these average minutes.

About 11% of the participants engaged in no MVPA
at all, whereas almost two-thirds engaged in some mod-
erate-intensity, but no vigorous, activity. Within each
category of demographics and socioeconomic level, a
greater proportion engaged in some moderate-intensity
activity than in some vigorous activity. This preference
for moderate-intensity activity has been seen elsewhere
[37]. Over one-quarter of the participants engaged in
some vigorous activity, averaging 7 min/day in vigorous
and 13.5 min in moderate-intensity activity, for a total
average of about 20 min a day of MVPA, which ap-
proaches the current recommendation of 30 min a day
[38]. The 89% of participants who engaged in moderate-
intensity or vigorous activity tended to engage in longer
durations of activity in fewer days per week than the
current recommendations of regular, daily activity of 30
min duration. We do not know whether the moderate-
intensity activity consisted primarily of housework/
yardwork or of time set aside specifically to be active,
such as walking, because we lack data on specific types
of activities, which are not collected in the 7-day PAR.

In unadjusted analyses, the following demographic,
socioeconomic, and psychosocial factors and other be-
haviors (smoking and alcohol use) significantly associ-
ated with physical activity pattern were expected, hav-
ing been observed in national surveys of physical
activity [37]: gender, age, race/ethnicity, SES (by educa-
tion, income, and employment status), and smoking.
We also found, in unadjusted analyses, that alcohol use
was associated with physical activity, a finding seen in
some other studies [39,40]. The relationship between
psychosocial factors and activity level revealed an in-
verse association with depressive symptoms and a di-
rect association with self-efficacy. These findings were
expected based on other studies and on hypotheses
about determinants of physical activity [41,42] and on
the relationship between physical activity and mental
health [43].

When factors from multiple domains, i.e., demo-
graphics, socioeconomic variables, other health behav-
iors, and psychosocial measures, were examined simul-
taneously in a multiple logistic regression analysis,
gender, age, and performance self-efficacy remained
significantly associated with engaging in some vigorous
activity. That women are less likely than men, and that
older people are less likely than middle aged, to engage
were lower than levels considered average in the gen-
eral population, and the large majority of participants
had poor to fair aerobic fitness. Participants engaged

TABLE 6

Final Multiple Logistic Regression Model of Factors Associated
with Some Vigorous Activity, Adjusted for Site

Odds
Characteristic ratio (95% CI) P value

Female (vs male) 0.39 (0.28, 0.56) 0.0001
Age (vs 35–44 years) 0.01 overall
in vigorous physical activity has been seen in other
studies and in population samples [37]. We found an
association between self-efficacy and physical activity
in this cross-sectional analysis; self-efficacy is associ-
ated with physical activity level in other studies and is
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hypothesized to be a determinant, as well as a result,
of higher physical activity [44–46].

The results indicate that even in a population se-
lected to be physically inactive, there is still some par-
ticipation in vigorous activity. Although there is a pref-
erence for moderate-intensity over vigorous-intensity
activity, men and younger patients were more likely to
engage in vigorous activity, implying that these groups
may be more amenable to interventions that promote
vigorous activity. In addition, self-efficacy appears to
be an important correlate of physical activity, and phy-
sician advice that helps to build confidence remains an

important counseling strategy. Furthermore, physi-
cians can advise women and older patients, who seem
to prefer moderate-intensity activity, that increasing
the amount of physical activity can confer important
health benefits [47].
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