Objectives: To examine the contributions of
self-efficacy, outcome expectations, barriers, and
demographic/health factors to physical activity
behavior in primary care outpatients and to
determine differences in these associations for
African American versus Caucasian patients.

Design: Cross-sectional, structured interview.

Participants and Setting: Adult internal med-
icine outpatients (n=393, response rate 88.5%)
were enrolled. Most were female (70%) and
Caucasian (62%) with a yearly household
income <$20,000 (54%) and history of arthritis
(57%). Mean age was 48.9%11.8 years and
BMI was 30.9+8.16 kg/m?.

Measurements: A 30-minute structured in-
terview assessed self-reported leisure-time
physical activity, self-efficacy, outcome expec-
tations, perceived barriers, and demographic/
health covariates.

Results: Based on path analysis, social cogni-
tive constructs accounted for 28% of the
variance in physical activity in African Amer-
ican patients and 25% in Caucasian patients.
After controlling for selected covariates, path
analysis showed a direct association between
self-efficacy and physical activity for African
American (B=.45, P<.01) and Caucasian
patients (B=.34, P<.01). Although higher
self-efficacy was associated with higher out-
come expectations for both groups (B=.25,
P<.05, B=.21, P<.05, respectively), no direct
association was found for outcome expecta-
tions with activity. Self-efficacy demonstrated
an indirect association with activity through
perceived barriers for Caucasian patients only.

Conclusions: Self-efficacy and perceived bar-
riers were the most important independent
correlates of physical activity with potential
racial differences warranting further study
noted. (Ethn Dis. 2007;17:629-635)
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INTRODUCTION

Physical inactivity is a major public
health problem, especially among mi-
nority and lower socioeconomic status
(SES) populations.'™ This is especially
concerning because higher death rates
from chronic disease among minority
populations may be explained in part by
reduced SES and more frequent disease
risk factors.” Although health disparities
among racial/ethnic populations appear
multifactorial,® improving physical ac-
tivity may reduce such disparities.

The primary care setting is a worth-
while and effective setting for providing
exercise counseling, and the Healthy
People 2010 objectives include enhanc-
ing physician exercise counseling.””
More than 400 million outpatient visits
to a primary care physician occur in the
United States annually,'® and the mor-
bidity and mortality related to three of
the leading illness-related reasons for
these visits (hypertension, arthritis, and
diabetes) are likely to be attenuated by
regular exercise.”'® Unfortunately, most
patients seen in primary care settings are
not regularly active,'"'? and healthcare
provider advice about physical activity
among minority primary care popula-
tions remains inadequzlte.13

Physical activity interventions to
enhance activity levels are most effective
when they are based on the physical
activity correlates specific to the popula-
tion of interest.'# Further study is needed
to determine the unique activity corre-
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...the objective of the present
study was to examine the
contributions of self-efficacy,
outcome expectations, barriers,
and demographic/health
factors to physical activity
behavior in a sample of lower

SES primary care outpatients.

lates among minority populations be-
cause prior studies have indicated in-
consistent results as to whether racial
differences exist and have rarely exam-
ined the role played by social cognitive
constructs other than self-efficacy.'” ™" It
is important to also focus on the primary
care population, because a diagnosis of
chronic disease rarely occurs in iso-
lation,**? and most prior studies have
evaluated correlates in populations with
a single chronic disease.”*® Further-
more, the primary care population differs
from the general population, as evi-
denced by a higher prevalence of exercise
barriers> such as pain, fear of falling,
lower extremity swelling, and fa-
tigue.”>" The high prevalence of phys-
ical inactivity is especially important to
address among minority primary care
patients of lower SES who are at in-
creased risk of chronic disease morbidity
and mortality related to inactivity.”** In
spite of its importance, few studies have
focused exclusively on a primary care
population with adequate minority and
lower SES representation.' "

Bandura’s social cognitive theory is
a useful framework for understanding
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and promoting physical activity in
healthy and chronic disease popula-
tions.**?*% Selfefficacy, the key con-
struct within the theory, is defined as the
belief that an individual has for being
able to successfully complete a course of
action and has typically been assessed in
the physical activity literature as confi-
dence to overcome barriers to behavior
performance (ie, barrier or coping self-
efficacy) or confidence to perform the
constituent components of the task (ie,
task self-efficacy).”®> Task self-efficacy
may be of particular importance in
28.36 suggest-
ing the need to assess both barrier and
task-related aspects. Although self-effica-

chronic disease populations,

cy has been consistently associated with
physical activity, it is often studied
without consideration of other social
cognitive theory constructs that may
influence behavior.’” Such constructs
include perceived barriers or facilitators
and outcome expectations (eg, expected
exercise benefits).**”° From a social
cognitive perspective, self-efficacy is the-
orized to have the strongest and most
consistent influence on behavior but can
also have indirect effects on behavior
through its influence on outcome ex-
pectations and perception of barriers.*’
Because few studies have focused on
a primary care population with adequate
minority and lower SES representation,
the objective of the present study was to
examine the contributions of self-effica-
cy, outcome expectations, barriers, and
demographic/health factors to physical
activity behavior in a sample of lower
SES primary care outpatients. An addi-
tional objective was to determine differ-
ences in these associations for African
American versus Caucasian patients.

METHODS

Participants, Setting, and
Survey Administration

This cross-sectional study enrolled
393 adult patients followed in an
Internal Medicine resident physician
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continuity of care clinic at a southeastern
US medical school. Institutional review
board approval was obtained, and
participants completed an informed
consent prior to data collection. No
monetary or other incentive was pro-
vided for participation. Acutely ill
patients were excluded along with
patients unable to communicate in
English and/or possessing a diagnosis
that would interfere with accurately
answering the study questions (eg,
psychosis, dementia). Eligibility was
determined based on a predetermined
checklist completed by the research
assistant in collaboration with the clinic
staff. Study participation was offered by
the research assistant, and the survey
was completed before the participant
began their physician visit. A small
percentage (12%) completed the survey
after the physician visit to prevent
interruption of clinic flow. The survey
was administered by the trained research
assistant as a 30-minute structured
interview. To ensure consistent admin-
istration of the interview to all partici-
pants, the same research assistant ad-
ministered all interviews. Data were
collected from September 1996 through
August 1998, with 393 out of 444
potentially eligible patients participating
(response rate 88.5%).

Measures

Physical activity was assessed with
items adapted from the CARDIA
physical activity history (reliability of
r=0.81),""%? which has proven useful
in the measurement of activity patterns
among low-income minority popula-
tions.*® Participants were asked to recall
the number of hours per week “on
average, during the past 12 months”
that they participated in 24 separate
types of exercise (eg, jogging, dancing,
walking, bowling). Based on Ains-
worth’s compendium of physical activ-
ity,44 a metabolic equivalent (MET)
value was assigned to each exercise
classification, and MET times hours
per week (MET*hours/week) was cal-

Ethnicity & Disease, Volume 17, Autumn 2007

culated. The total leisure activity score
was then calculated by summing the
MET*hours/week for each moderate
and vigorous leisure-time exercise type
(MET value = 3.0).

Task self-efficacy was measured
using a four-item scale with a test-retest
reliability of .89 and strong associations
with physical activity in other chronic
discase populations.**® Participants
were asked to rate confidence in their
ability to walk 20 minutes without
stopping, run for 10 minutes without
stopping, climb three flights of stairs
without stopping, or exercise for
20 minutes at a level hard enough to
cause a large increase in heart rate and
breathing. Barrier (or coping) self-
efficacy was measured using a three-
item scale with a test-retest reliability of
.92 and positive associations with activ-
ity in prior studies.”” The items asked
participants to rate confidence in their
ability to set aside time to exercise,
exercise when feeling sad/highly
stressed, and exercise when family/social
life takes a lot of time.*® Cronbach’s
alpha in our study population was .86
for task self-efficacy and .78 for barrier
self-efficacy. Both self-efficacy measures
used a five-point Likert scale (1 = I'm
sure | cannot to 5 = I'm sure I can).

Outcome expectations were mea-
sured with a scale developed for a low-
income minority population in the
Physical Activity for Risk Reduction
(PARR) study.® The outcome expecta-
tion scale has demonstrated a test-retest
reliabilicy of >80%% and significant
associations with physical activity.*’
Participants rated agreement on a five-
point Likert scale (1 = strongly disagree
to 5 = strongly agree) according to the
statement that exercise would provide
each of the following benefits: less
depression, improve self-esteem, meet
new people, lose weight/improve shape,
build muscle strength, less stress, im-
prove health/reduce risk of disease, feel
more attractive, and improve heart and
lungs. Although the PARR scale in-
cluded job improvement as a potential



benefit, this was not included in our
study due to frequent unemployment.
Responses were summed for an out-
come expectations score. Cronbach’s
o in our sample was .81.

Physical activity barriers were mea-
sured utilizing the PARR scale®® pre-
viously demonstrating a test-retest re-
liability of >80%"" and significant
associations with physical activity.*’
Participants were asked how often 18
different barriers “interfered with get-
ting exercise” with a five-point Likert
scale (1 = never to 5 = very often).
Four items (pain, cost, lack of transpor-
tation, lack of family support) were
added to 14 PARR scale items (embar-
rassment; not knowing how; fear of
injury; weather; bad health; discourage-
ment; and lack of interest, self-disci-
pline, time, company, enjoyment,
equipment, skills, or facilities). Re-
sponses were summed for the perceived
barriers score and the Cronbach’s alpha
for our study sample was .77.

Covariates were self-reported. Demo-
graphics included birth date, race, sex,
and annual household income. Health-
related variables included arthritis (yes/
no), height, and weight. Body mass index
(BMI) was calculated by dividing weight
(kilograms) by height (meters squared).
Because symptomatic (rather than
asymptomatic) arthritis is expected to
influence activity levels and medical
record documentation of this diagnosis
is often omitted, self-reported arthritis (as
opposed to physician or radiographic
diagnosis) was used. A medical chart
review carried out by the trained research
assistant on a convenience sample of
participants identified chronic disease
diagnoses. Because the chart review was
not completed for all participants due to
chart availability and project funding,
these data were used to describe the
distribution of chronic disease history in
the study sample but were not used in any
analyses. Nevertheless, symptomatic (or
self-reported) arthritis would be the most
important condition to assess because of
its high prevalence and known negative
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Figure 1. Path coefficients* among primary care patients for relationships among
physical activity, self-efficacy, barriers, and outcome expectations adjusting for
gender, age, income, body mass index, and arthritis and stratified by race {total R
squared=0.25 for Caucasian (outside brackets) and 0.28 for African-American

(inside brackets)}.

*Caucasian outside brackets; African-American inside brackets.

p<.05.
*p<.01.

association with reduced activity levels.”®
Participants with a chart review did not
differ from those without the review with
regard to age, sex, race, level of education,
physical activity level, income, or BML

Data Management and Analysis

Data were analyzed with SPSS 14.0
and Mplus 3.11.°" Given that all
continuous variables, with the exception
of BMI, were non-normally distributed,
these variables were log transformed
before subsequent analyses. Initial bi-
variate associations were examined with
Pearson product-moment correlation
coefficients. The primary outcome (de-
pendent variable) was total leisure-time
activity (MET*hours/week). The inde-
pendent variables included self-efficacy,
outcome expectations, and perceived
barriers. After stratification by race, the
following covariates were considered:
sex, age, income, BMI, and self-reported
diagnosis of arthritis.

To test the hypothesized social
cognitive model (Figure 1), we used
path analysis within a covariance mod-
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eling framework using the full-informa-
tion maximum likelihood (FIML) esti-
mator in Mplus 3.11.°" As is shown in
Figure 1, the model tested specified: 1)
direct effects of self-efficacy on barriers,
outcome expectations, and physical
activity; 2) an indirect path of self-
efficacy on physical activity through
outcome expectations and barriers; and
3) direct effects of barriers and outcome
expectations on physical activity. To
determine whether the nature of these
associations differ for African American
versus Caucasian patients, we tested the
proposed relations separately in each
group. Additionally, we included those
demographic and health-related vari-
ables that have been previously associ-
ated with model constructs as covariates.

Model-data fit was assessed using
a number of standard structural equation
modeling fit indices including the chi-
square statistic, root mean square error of
approximation (RMSEA), standardized
root mean square residual (SRMR), and
comparative fit index (CFI). The chi-
square statistic assessed absolute fit of the
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Table 1. Participant characteristics

Characteristic

Number of Respondents (%)* or Mean + SD

Sex

Men
Women

Age (years)

Race

African American
Caucasian

Yearly income (US$)
<5,000
5,000-9,999
10,000-14,999
15,000-19,999
20,000-34,999
=35,000
Refused to report

Arthritis

Yes

No
Body mass index (kg/m?)
Number of co-morbidities

117 (30%)
276 (70%)

48.9*+11.8

150 (38%)
243 (62%)

82 (21%)
132 (33%)
(18%)
(9%)
(6%)
(5%)
(8%)

70
34
22
20
34
223 (57%)
170 (43%)

30.9x8.16
2.2*1.5

* Some subcategories have missing values. SD = standard deviation.

model to the data,’” and a non-signifi-
cant chi-square is indicative of a good fit.
However, this statistic is sensitive to
sample size. A value =.08 or less for the
SRMR is considered to represent a good
fitting model.”® Values =<.06 and >.95
for the RMSEA and CFI, respectively,
are indicative of a good fitting model.>?
Significant path coefficients are based on
a one-tailed test.

RESULTS

Participants’ Characteristics
Most participants were female
(70%) and Caucasian (62%) with
a yearly household income <$10,000
(54%) and a history of arthritis (57%)
(Table 1). Mean age was 48.9%+11.8
years, and mean BMI was 30.9%8.16
kg/m®. Medical chart review informa-
tion available on a convenience sample
of 225 of the 393 participants revealed
a mean number of co-morbidities of
2.2*1.5; the most prevalent chronic
diseases in addition to arthritis were
hypertension (49%), diabetes (28%),
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depression (25%), and hypercholester-
olemia (21%). African-American pa-
tients did not differ from Caucasian
patients with regard to sex, age, yearly
income, diagnosis of arthritis, or num-
ber of co-morbidities. BMI was slightly
higher among African American when
compared with Caucasian patients
(mean = 32.4%+8.8 kg/m2 vs 30.1x7.7
kg/m?, P=.009).

With regard to leisure-time physical
activity, mean MET*hours/week was
22.4%37.8. No activity was reported
by 22%, and 48% reported <10
MET*hours/week (less than the equiv-
alent of 150 minutes of walking per
week).” The most popular activity was
walking (structured or integrated into
other activities such as hunting) (mean
weekly hours=2.2) followed by non-
strenuous sports such as shooting bas-
kets or fishing (mean weekly hours=.7)
and non-vigorous home exercises or
calisthenics (mean weekly hours=.7).
On a possible scale of 1 to 5, mean self-
efficacy was 2.4*1.4 for task (i.e., “not
sure” to ‘“‘maybe confident”) and
3.7+1.1 for barrier (“maybe” to “def-
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initely confident”). Within a possible
range of 9 to 45, the mean outcome
expectations score was 38.0£5.8. With-
in a possible range of 18 to 90, the
mean perceived barriers score was

33.3£9.9.

Physical Activity Correlates
Bivariate Pearson correlations are
shown in Table 2. As barrier self-
efficacy was not associated with any of
the key constructs, it was eliminated
from subsequent analyses. Patients re-
porting greater physical activity were
more likely to be younger, male, and
free of arthritis. Moreover, those who
were more physically active reported
fewer barriers and higher task self-
efficacy and annual income. Participants
expecting greater exercise benefits were
more likely to be female and reported
higher self-efficacy, BMI, and annual
income. Participants who reported few-
er activity barriers were more likely to
be African-American, male, and older
while reporting greater self-efficacy and
lower BMI. More self-efficacious par-
ticipants were younger, more likely to
have higher incomes, and more likely to
be male and less likely to have arthritis

or high BML.

Path Analysis of a Social
Cognitive Model of Physical
Activity in Caucasians

The hypothesized path model
shown in Figure 1 accounted for
23.5% of the variation in physical
activity and represented a good fit to
the data for Caucasian participants
(x*=2.78, df=1, SRMR=.01,
RMSEA=.07, CFI=.99). As can be
seen in Figure 1, after controlling for all
covariates, the model accounted for
25% of the variance in activity with
task self-efficacy being significantly
associated with outcome expectations
(B=.21, P<.05), barriers to physical
activity (B=—.26, P<.05), and physical
activity (p=.45, P<.01) among Cauca-
sians. That is, more efficacious Cauca-
sian participants had more positive
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Table 2. Pearson correlations for physical activity, social cognitive theory constructs, and covariates
1. 2. 3. 4. 5. 6. 7. 8. 9. 10.
1. Physical activity .06 —.13* A46%* —.03 —.12% —.24%* 16%* —.04 1
2. Outcome expectations .09 7 .00 2% .01 3% 4 .00
3. Barriers —.14%* 20%* 4% —.14%* —.06 25%* —.08
4. Self-efficacy —-.02 —.14%* —.33%* 324 —.20%* 24%*
5. Racet —.01 .07 .07 —.14%* -.09
6. Sex8 .09 —.23%* 20%* —.13*
7. Age —.25% .05 —.38%*
8. Income —.12% 20%*
9. Body mass index —.15%*
10. Arthritis
* P<.05
** p<.01

1 1=African-American, 2=not African-American
§ 1=male, 2=female

9 1=diagnosis of arthritis, 2=no diagnosis of arthritis

outcome expectations, perceived fewer
barriers to activity, and were more
physically active. Additionally, those
who reported fewer barriers were signif-
icantly more active (B=—.18, P<.05).
Caucasians who had higher levels of task
self-efficacy were also younger
(B=—.28, P<.05), had higher incomes
(B=.24, P<.05), and lower BMI
(B=-—.15, P<.05). Older individuals
(B=.31, P<.01) with higher BMI
(B=.21, P<.05) also perceived more
barriers to being active. Having higher
outcome expectations was also associat-
ed with having higher income (f=.18,
P<.05) and being female (B=.18,
P<.05). Finally, Caucasian adults with
greater BMI reported significantly less
physical activity (B=-—.12, P<.01).

Path Analysis of a Social
Cognitive Model of Physical
Activity in African Americans
The hypothesized path model
shown in Figure 1 accounted for 22%
of the variation in physical activity but
did not represent a particularly good fit
to the
participants (x>=3.33, df=1,
SRMR=.04, RMSEA=.12, CFI=.94).
However, including all covariates in the
model improved the fit (x*=.39, df=1,
SRMR=.01, RMSEA=.0, CFI=1.0)
and accounted for a total of 28% of

data for African American

the variance in activity. As can be seen

in Figure 1, after controlling for all
covariates, self-efficacy was significantly
associated with outcome expectations
(B=.25, P<.05) and physical activity
(p=.34, P<.01) among African Amer-
icans. More efficacious individuals had
more positive outcome expectations and
were more physically active. Neither
barriers nor outcome expectations were
associated with being more active.

Among African American partici-
pants, more efficacious adults tended to
be younger (B=-.23, P<.05), have
higher income (B=.25, P<.05), and
lower BMI (B=—.17, P<.05). Individ-
uals with higher BMI also perceived
more barriers to being active (B=.31,
P<.01) and had higher outcome ex-
pectations (B=.34, P<.0l). Finally,
older African American adults reported
significantly less physical activity
(p=—.23, P<.01).

DISCUSSION

The study objective was to provide
a better understanding of how social
cognitive constructs are associated with
physical activity behavior in African
American vs Caucasian primary care
outpatients. Task self-efficacy demonstrat-
ed both a direct association with physical
activity and an indirect association

through perception of barriers. Although
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this pattern of relatonships was not
completely reproduced in the African
American patients, a significant direct
association for self-efficacy with physical
activity remained. Among the covariates,
only age (among African-American pa-
tients) and BMI (among Caucasian
patients) remained important physical
activity correlates after adjustment for
social cognitive theory constructs.

Although prior studies have demon-
strated racial and ethnic differences in
physical activity correlates and bar-
riers, 2101821 fowr have examined the
role played by social cognitive con-
structs other than self-efficacy, especially
in African-American adults. The differ-
ential pattern of relationships between
social cognitive factors and physical
activity for Caucasians and African
Americans suggests that the relative
importance of these constructs may vary
by race and are likely moderated by
other factors including demographics
and medical co-morbidity. Further ex-
amination of such a proposition is
warranted.

It is clinically important to confirm
the utility of the social cognitive theory
in understanding physical activity be-
havior in an under-served, understu-
died, primary care population. Demon-
strating an independent and moderate
association between self-efficacy and
physical activity compared to a minimal
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Our results suggest potential
racial differences in social
cognitive correlates of physical

activity. ..

(perceived barriers) or no association
(outcome expectations) for other social
cognitive theory variables is consistent
with Bandura’s position that in situa-
tions where self-efficacy is predictive of
behavior, outcome expectations are un-
likely to serve any further predictive
utility.”®  Alternatively, the lack of
association with outcome expectations
may be partially explained by the fact
that the expectation of benefit from
exercise was very high in the study
population (only 5% reported a score
less than mid-range), reducing the
variability of the score and ability to
discriminate differing activity levels.

Our results suggest potential racial
differences in social cognitive correlates
of physical activity, but these differences
need to be replicated with prospective
and randomized controlled designs and
with objective measures of physical
activity. Also, prior interventions in
the primary care setting have focused
on barrier self-efficacy as an important
mediator to exercise adherence post-
intervention,”® but the task aspect of
self-efficacy warrants further attention.
Task self-efficacy can be positively
altered by an exercise program,’®?’
but intervention studies are needed to
confirm if improving task self-efficacy
among primary care patients is possible
and whether this increase will mediate
greater exercise adherence.

Our study is strengthened by its
large sample size, which allows contem-
porary statistical methods to examine
racial differences in the complex rela-
tionships among social cognitive theory
constructs and physical activity. Impor-
tantly, this study tested the utility of
multiple social cognitive constructs as
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correlates of physical activity, rather
than self-efficacy alone. Furthermore,
we target an understudied population in
the physical activity literature, low-
income, African American and Cauca-
sian primary care patients. However,
our study generalizability is limited by
the single site primary care setting, and
causal statements are prohibited by its
cross-sectional design. Nevertheless, the
direction of the proposed relationships
is theoretically plausible, and subse-
quent prospective studies considering
more complete representations of social
cognitive constructs and those health
and demographic factors that might
moderate their influence on physical
activity are warranted.

ACKNOWLEDGMENTS

This project was supported by the American
Heart Association, Georgia Affiliate. Dr.
McAuley is supported by the National
Institute on Aging Grant AGI12113 and
AG20118. Dr. Courneya is supported by the
Canada Research Chairs Program and a Re-
search Team Grant from the National
Cancer Institute of Canada (NCIC) with
funds from the Canadian Cancer Society
(CCS) and the NCIC/CCS Sociobehavioral
Cancer Research Network.

REFERENCES

1. Barnes P, Schiller JS. Early release of selected
estimates based on data from the 2006
National Health Interview Survey. National
Center for Health Statistics. Available at:
http://www.cdc.gov/nchs/nhis.htm  June
2007. Last accessed: July 27, 2007.

2. US Department of Health and Human
Services. Physical Activity and Health. A Report
of ‘the Surgeon General. 1996.

3. Wilcox S, Castro C, King AC, Housemann R,
Brownson RC. Determinants of leisure time
physical activity in rural compared with urban
older and ethnically diverse women in the
United States. ] Epidemiol Community Health.
2000;54:667-672.

4. Trost SG, Owen N, Bauman AE, et al.
Correlates of adults’ participation in physical
activity: review and update. Med Sci Sporss
Exerc. 2002;34(12):1996-2001.

5. Nietert PJ, Sutherland SE, Keil JE, Bachman
DL. Demographic and biologic influences on
survival in Whites and Blacks: 40 years of
follow-up in the Charleston Heart Study.
Int | Equity Health. 2006;5:8.

Ethnicity & Disease, Volume 17, Autumn 2007

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Forouhi NG, Sattar N. CVD risk factors and

ethnicity—a homogencous relationship?

Atheroscler Suppl. 2006;7:11-19.

. Kerse N, Elley CR, Robinson E, Arroll B. Is

physical activity counseling effective for older
people? A cluster randomized, controlled trial
in primary care. / Am Geriatr Soc. 2005;53:
1951-1956.

. Morey MC, Ekelund C, Pearson M, et al.

Project LIFE: a partnership to increase physical
activity in elders with multiple chronic ill-

nesses. | Aging Phys Act. 2006;14:324-343.

. Healthy People 2010. Washington, DC: US

Department of Health and Human Services;
2000.

Cherry DK, Burt CW, Woodwell DA. Di-
vision of Health Care Statistics. National
ambulatory medical care survey: 2001 sum-
mary. USDHHS, Advance Data from Vital and
Health Statistics. 2003;337:1-44.

Clark DO. Physical activity and its correlates
among urban primary care patients aged
55 years or older. / Geroltol B Psychol Sci Soc
Sci. 1999;54(1):S41-S48.

Boudreaux ED, Francis JL, Carmack Taylor
CL, et al. Changing multiple health behaviors:
smoking and exercise. Prev Med. 2003;36:
471-478.

Fallon EQ, Wilcox S, Laken M. Health care
provider advice for African-American adults
not meeting health behavior recommenda-
tions. Prev Chronic Dis. 2006;3:130—142.
Dishman RK. Advances in Exercise Adherence.
Champaign, IL: Human Kinetics; 1994.
Eyler AA, Matson-Koffman D, Young DR, et
al. Quantitative study of correlates of physical
activity in women from diverse racial/ethnic
groups. Am | Prev Med. 2003;25:93-103.
King AC, Castro C, Wilcox S, et al. Personal
and environmental factors associated with
physical inactivity among different racial-
ethnic groups of U.S. middle-aged and older-
aged women. Health Psychol. 2000;19:354—
364.

Wilcox S, Bopp M, Oberrecht L, et al.
Psychosocial and perceived environmental
correlates of physical activity in rural and older
African American and White women.
J Gerontol. 2003;58B:329-337.

Eyler AE, Wilcox S, Matson-Koffman D, et al.
Correlates of physical activity among women
from diverse racial/ethnic groups. / Women’s
Health & Gender-Based Med. 2002;11:239—
253.

Sanderson BK, Cornell CE, Bittner V, et al.
Physical activity patterns among women in
rural Alabama. Am J Health Behav. 2003;27:
311-321.

Bopp M, Wilcox S, Oberrecht L, et al.
Correlates of strength training in older rural
African-American and Caucasian women.
Women Health. 2004;40:1-20.



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Masse LC, Anderson CB. Ethnic differences
among correlates of physical activity in
women. Am J Health Promot. 2003;17:357—
360.

Nthangeni G, Steyn NP, Alberts M, et al.
Dietary intake and barriers to dietary compli-
ance in Black type 2 diabetic patients attending
primary health-care services. Public Health
Nutr. 2002;5(2):329-338.

Rhoades DA, Buchwald D. Hypertension in
older urban Native-American primary care
patients. JAGS. 2003;51:774-781.

Pearte CA, Gary TL, Brancati FL. Correlates
of physical activity levels in a sample of urban
African Americans with type 2 diabetes. Ethn
Dis. 2004;14(2):198-205.

Allegrante JP, Marks R. Self-efficacy in
management of osteoarthritis. Rheum Dis
Clin N Am. 2003;29:747-768.

Allen NA. Social cognitive theory in diabetes
exercise research: an integrative literature
review. Diabetes Educat. 2004;30(5):805-819.
Semanik P, Wilbur J, Sinacore J, et al. Physical
activity behavior in older women with rheu-
matoid arthritis. Arth Rbheum. 2004;51(2):
246-252.

Rejeski WJ, Ettinger WH, Marin K, et al.
Treating disability in knee osteoarthritis with
exercise therapy: a central role for self-efficacy
and pain. Arth Care Res. 1998;11:94-101.
Rimmer JH, Rubin SS, Braddock D. Barriers
to exercise in African American women with
physical disabilities. Arch Phys Med Rebabil.
2000;81:182-188.

Clark DO, Nothwehr F. Exercise self-efficacy
and its correlates among socioeconomically
disadvantaged older adults. Health Educat
Behav. 1999;26(4):535-546.

Cooper KM, Bilbrew D, Dubbert PM, et al.
Health barriers to walking for exercise in
elderly primary care. Geriatric Nurs. 2001;
22(5):258-262.

Pate RR, Pratt M, Blair SN, et al. Physical
activity and public health. A recommendation
from the Centers for Disease control and
Prevention and the American College of Sports
Medicine. JAMA. 1995;273(5):402-407.
Bandura A. Social Foundations of Thought and
Action. New Jersey: Prentice Hall; 1986.

34.

35.

30.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

EXERCISE CORRELATES AND RACE - Rogers et al

McAuley E. The role of efficacy cognitions in
the prediction of exercise behavior in middle-
aged adults. / Behav Med. 1992;15:65-88.
Maddux JE. Self-Efficacy, Adaptation, and
Adjustment. Theory, Research, and Applica-
tion. New York: Plenum Press; 1995.
Blanchard CM, Rodgers WM, Courneya KS,
et al. Self-efficacy and mood in cardiac
rehabilitation: should gender be considered?
Behav Med. 2002;27:149-160.

Courneya KS. Sport Psychology: Theory, Appli-
cations and Issues. 2nd edition. Queensland:
John Wiley & Sons Australia, Ltd, 2004.
p. 492-512.

Sears SS, Stanton AL. Expectancy-value con-
structs and expectancy violation as predictors
of exercise adherence in previously sedentary
women. Health Psychol. 2001;20:326-333.
Keller C, Fleury J, Gregor-Holt N, et al.
Predictive ability of social cognitive theory in
exercise research: an integrated literature re-
view. Online ] Knowledge Synthesis Nurs. 1999;
6:2.

Bandura A. Health promotion by social
cognitive means. Health Educat Behav. 2004;
31:143-164.

Jacobs DR, Hahn LP, Haskell WL, et al.
Reliability and validity of a short physical
activity history: CARDIA and the Minnesota
Heart Heath Program. J Cardiopulm Rebab.
1989;9:448-459.

Slattery ML, Jacobs DR. Assessment of ability
to recall physical activity of several years ago.
Ann Epidemiol. 1995;5:292-296.

Lewis CE, Racynzski JM, Heath GW, Levin-
son R, Cutter GR. Physical activity of public
housing residents in Birmingham, Alabama.
Am ] Public Health. 1993;83:1016-1020.
Ainsworth BE, Haskell WL, Leon AS, et al.
Compendium of physical activity: classifica-
tion by energy costs of human physical activity.
Med Sci Sports Exer. 1993;25:71-80.

Rogers LQ, Courneya KS, Verhulst S, Mark-
well S, Lanzotti V, Shah P. Exercise barrier and
task self-efficacy in breast cancer patients
during treatment. Support Care Cancer. 2006;
141:84-90.

Rogers LQ, Shah P, Dunnington G, et al.
Social cognitive theory and physical activity

Ethnicity & Disease, Volume 17, Autumn 2007

47.

48.

49.

50.

51.

52.

53.

54.

55.

during breast cancer treatment. Onc Nurs
Forum. 2005;32(4):807-815.

Hovell MF, Sallis JF, Hofstetter CR, Spry
VM, Faucher P, Caspersen CJ. Identifying
correlates of walking for exercise: an epidemi-
ologic prerequisite for physical activity pro-
motion. Prev Med. 1989;18:856—866.

Lewis CE, Raczynski JM, Heath GW, et al.
Promoting physical activity in low-income
African-American communities: the PARR
project. Ethn Dis. 1993;32:106-118.

Salllis JF, Hovell MF, Hofstetter CR, et al. A
multivariate study of determinants of vigorous
exercise in a community sample. Prev Med.
1989;18:20-34.

Hootman JM, Macera CA, Ham SA, Helmick
CG, Sniezek JE. Physical activity levels among
the general US adult population and in adults
with and without arthritis. Arthr Rheum.
2003;49:129-135.

Muthén LK, Muthén BO. Mplus. Los Angeles,
CA: Muthén & Muthén; 1998-2004.
Jéreskog KG, Sérbom D. LISREL 8: User’s
reference guide. Scientific International.1996.
Hu L, Bentler PM. Cutoff criteria for fit
indices in covariance structure analysis: con-
ventional versus new alternatives. Structural
Equat Model. 1999;6:1-55.

Calfas KJ, Sallis JF, Oldenburg B, et al.
Mediators of change in physical city following
an intervention in primary care: PACE. Prev
Med. 1997;26:297-307.

McAuley E, Blissmer B. Self-efficacy determi-
nants and consequence of physical activity.
Exerc Sport Sci Rev. 2000;85-88.

AUTHOR CONTRIBUTIONS
Design concept of study: Rogers, Humpbhries,

Gutin

Acquisition of data: Rogers, Humphries
Data  analysis and interpretation: Rogers,

McAuley, Courneya, Gutin

Manuscript drafi: Rogers, McAuley, Cour-

neya, Gutin

Statistical expertise: Rogers, McAuley, Cour-

neya

Acquisition of funding: Rogers, Gutin

Administrative, technical, or material assis-

tance: Rogers, Humphries

Supervision: Rogers

635



