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Abstract

Purpose. As compared with minimal treatment (MT), to determine the effectiveness of
a home-based walking intervention enhanced by behavioral strategies targeted and tailored to
African-American women (enhanced treatment [ET]) on adherence, physical activity, fitness,
and body composition at 24 and 48 weeks.

Design. Using a quasi-experimental design, treatments were randomly assigned to one of two
community health centers.

Setting. The centers were in predominately African-American communities.
Participants. Sedentary women (156 ET, 125 MT) 40 to 65 years were recruited within a 3-

mile radius of each center.
Intervention. Both treatments had the same orientation. The ET group had four targeted

workshops followed by weekly tailored telephone calls over 24 weeks.
Methods. Generalized linear mixed models were used to test effects of treatments on

adherence, physical activity, aerobic fitness, and body composition.
Results. Adherence was significantly higher in the ET than the MT group and

was related to the number of workshops attended (r 5 .58) and tailored calls (r 5 .25)
received. On-treatment analysis showed significant postintervention improvement in waist
circumference and fitness in the ET group; however, these improvements were not
statistically different between the two groups. Intent to treat analysis showed a significant
increase in fitness, decrease in waist circumference, and no change in body mass index in both
treatments.

Conclusion. Findings suggest the potential impact of workshop group support on adherence
in African-American women. (Am J Health Promot 2008;22[5]:307–317.)
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INTRODUCTION

Although physical inactivity is com-
mon among women regardless of racial
background, the prevalence is much
greater in African-American (AA)
women compared with white American
women (33.9% vs. 21.6%).1 This in-
activity is a prime contributor to the
higher incidence of obesity (51.1% vs.
30.7%), hypertension (41.4% vs. 28%),
diabetes (13.2% vs. 5.6%), and cardio-
vascular disease (CVD) (49% vs. 35%)
in AA compared with white American
women.1 Despite these disparities, two
reviews of research up to the current
decade indicate that physical activity
intervention trials have not included
adequate samples of AA women, have
lacked cultural specificity,2,3 and have
tended to include physical activity only
as an adjunct to dietary change for
weight loss.2,4

Eight intervention trials for healthy
ethnic minorities have been published
since 2000 that included samples with
70% or more women and 60% or more
AAs and either focused solely on
increasing physical activity5–9 or pro-
vided a balanced intervention between
physical activity and nutrition.10–12

While half of these studies lacked
a comparison group,5,6,8,9 they did
demonstrate methods for targeting
cultural specificity, such as locating the
delivery sites within the community,5–12

delivering culturally based behavioral
strategies such as storytelling9 and
videos,11 including topics important to
AA women8 such as spiritual strate-
gies10 in class content, using role
models,12 and using print materials
designed to address sociocultural con-
cerns of AAs regarding exercise.7 Al-
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though physical activity measures var-
ied across the identified studies, mod-
est improvements were shown in the
three home-based programs that used
data from self-reported physical activi-
ty10–12 and the one study reporting
exercise log data.7 The only study that
included an objective measure of
physical activity adherence found
a modest increase (5%) over baseline
in the number of steps registered on
a pedometer at the end of the in-
tervention.9

Sampling issues also varied across
the eight studies. The five that in-
cluded solely physical activity as the
intervention had sample sizes of less
than 125,5–9 whereas the three nutri-
tion plus exercise interventions had
larger samples (range, 366–1000).10–12

Although not all studies reported
sample retention data, reported re-
tention rates were low to moderate
(range, 51%–61%), mostly with partic-
ipants of lower incomes.5–7,9,10 Reten-
tion was highest (85%) in a socioeco-
nomically diverse church-based
sample11 and in middle-income women
(71%) provided with free member-
ships at a minority-owned gym as an
economic incentive.12

To address methodologic issues re-
lated to single-group designs, self-re-
ported data, and small sample size, we
developed a home-based moderate-in-
tensity walking intervention for mid-
life, moderate- to low-income, Midwest-
ern urban AA women. An enhanced
treatment (ET) that included behav-
ioral strategies culturally targeted and
tailored to the women was compared
with a minimal treatment (MT) for
effects on adherence, self-reported
physical activity, aerobic fitness, and
body composition. The MT was re-
stricted to a one-time orientation to
engaging in moderate-intensity walk-
ing and had no follow-up with cultur-
ally targeted or tailored behavioral
strategies. We hypothesized that at the
end of 24 weeks (end of adoption
phase) and at the end of 48 weeks (end
of maintenance phase) ET women
compared with MT women would have
higher walking adherence (heart rate
monitor and walking logbook data),
higher self-reported physical activity,
and greater improvement in aerobic
fitness (time spent on treadmill).
Although physical activity alone in the

absence of caloric restriction produces
minimal weight loss,13 it is a good
predictor of weight maintenance.14

Therefore, weight loss was not a focus
of the intervention, but we secondarily
hypothesized that body composition
(body mass index [BMI] and waist
circumference) would remain stable or
decrease slightly in the women who
received the ET.

METHODS

Design
The Woman’s Walking Program was

a 12-month intervention trial with a 24-
week intensive adoption phase and
a 24-week maintenance phase. A quasi-
experimental design was used to ran-
domly assign the ET or MT to two
federally qualified community health
centers serving low- and moderate-
income urban populations. The cen-
ters, both located in predominately AA
communities (.69%), served as study
orientation and data collection sites.15

Randomly assigning the intervention
to community health centers serving
noncontiguous communities avoided
the problem of participants having
acquaintances assigned to the opposite
intervention and choosing to walk
together or compare notes, causing
treatment contamination.

Sample and Setting
Participants in the study were sed-

entary, midlife AA women between the
ages of 40 and 65 years. Sedentary was
defined as reporting no participation
in regular moderate or vigorous exer-
cise for 30 minutes two or more times
per week in the preceding 6 months
(preparation and contemplation stage
of readiness to change behavior).16

Exclusion criteria were (1) major signs
or symptoms suggestive of pulmonary
disease or CVD17; (2) history of myo-
cardial infarction, stroke, or type 1
diabetes mellitus; (3) blood pressure
(BP) §160/100 mm Hg17; or (4) use
of beta blockers, diltiazem, or verapa-
mil, which directly affect the exercise
response.18 Women with type 2 diabe-
tes had to have an HbA1c of ,9%,
which indicates average daily blood
glucose levels of ,300 mg/dL, a safer
level for exercising.19

Recruitment and screening proce-
dures have been described in detail
earlier.20 Participants were recruited

within a 3-mile radius of each commu-
nity health center data collection site.
Print materials with site-specific tele-
phone numbers and contact informa-
tion were distributed throughout each
community, and study personnel pub-
licized the study at health fairs and
other community gatherings. Further
recruitment resulted from social net-
working by study participants. Volun-
teers gave verbal consent and were
initially screened for eligibility with
a telephone questionnaire.20 Women
who met the initial screening were
scheduled for a screening health as-
sessment at their respective community
health center data collection site.
Following written informed consent,
a nurse practitioner conducted the
history and physical examination fo-
cusing on cardiovascular, musculoskel-
etal and neurologic systems and in-
cluding a lipoprotein profile, weight,
height, and waist circumference. A
maximal aerobic fitness test was ad-
ministered by an exercise physiologist.

Protocol and Intervention

The study received annual approval
from the Institutional Review Board of
the University of Illinois at Chicago.
The ET was guided by the client-
professional interaction component of
the Interaction Model of Client Health
Behavior (health information, deci-
sional control, social support)21,22 that
was used earlier with a mixed sample of
AA and white American women.23

Previously successful behavioral strate-
gies based on Social Cognitive Theory
(problem solving, goal setting, self-
monitoring, role modeling, supportive
feedback) and the Transtheoretical
Model were incorporated into the
intervention to assist women in moving
from contemplation into the prepara-
tion and action stages of motivational
readiness.24 All aspects of the inter-
vention were designed to be culturally
sensitive to AA women based on find-
ings from focus groups held with
community-based women25 before
the study.

Intervention Elements Common to Both ET
and MT. All participants had the same
individualized orientation that includ-
ed a tailored walking prescription,
health information, problem solving,
and goal setting. The prescription was
to walk three times per week within the
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target heart rate range determined by
the baseline maximal aerobic fitness
test. Participants gradually progressed
to walking 20 to 30 minutes in the
target heart rate range in addition to
a 5-minute warm-up and stretch and 5-
minute cooldown and stretch,18 with
the places and times to accomplish
walks to be determined by the woman
(decisional control).

All women (ET and MT) received
heart rate monitors to wear during
walking (to be returned at 24 weeks),
walking logbooks for self-monitoring,
waist packs with the program logo,
magnets imprinted with the toll-free
program telephone number, and dis-
count coupons to buy walking shoes.
Women returned for individual ap-
pointments at 24 and 48 weeks post-
baseline for health histories, BP
checks, body composition measures,
aerobic fitness tests, readjustment of
exercise prescriptions, and completion
of questionnaires. After each data
collection, women were given $50 for
their time. Newsletters with walking
tips for AA women, staff news, and
selected study findings were sent in the
December holiday period and in the
late spring.

ET Intervention. During the adoption
phase ET women attended four weekly
targeted workshops held at the ET
community health center. The work-
shops, with approximately 6 to 10
women, lasted for 60 minutes and
covered topics identified in prior focus
groups25 as important to AA women’s
needs, including benefits of walking,
overcoming personal and environ-
mental barriers to walking, and antic-
ipating and handling relapses. Each
workshop began with a 10-minute
video featuring 6 AA female role
models from the targeted communities
discussing the workshop topic. The
video was followed by a 50-minute
group discussion facilitated by a staff
member of the same ethnicity and
having ties with the community.

The workshops were followed by
tailored staff telephone calls weekly for
3 weeks (weeks 5 to 7), then every
other week for 14 weeks (weeks 10 to
22), and monthly during the mainte-
nance phase (beginning of week 25 to
end of week 48). Facilitators assigned
to a panel of participants called each

woman per the study protocol.
During these contacts adherence
was reviewed based on the woman’s
report of walking frequency previously
reported through an automated
telephone response system (see
below), as well as stage of readiness
to change walking behavior. Stage-
matched supportive feedback was then
provided.26

MT Intervention. MT women who ne-
glected to report their walking via the
telephone response system for 3 con-
secutive weeks were given a reminder
call to report their walks. No other
contacts other than for appointments
were made.

Measures

Members of the measurement team,
including the exercise physiologist and
nurse practitioner, were different than
members of the ET and MT interven-
tion and follow-up teams.

Demographic and Baseline
Cardiovascular Characteristics. Demo-
graphics measured via questionnaire
included age, marital status, number of
children, income, education, and ma-
terial hardship (i.e., the hardship
measure used in the survey of income
and program participation of the U.S.
Census Bureau).27 This measure con-
sists of seven items regarding the ability
to meet expenses for housing, utilities,
telephone, and medical needs and two
items regarding food adequacy. Hard-
ship was scored as having none, one, or
more than one.27 Measures of cardio-
vascular risk included a history of
diabetes and smoking on the ques-
tionnaire and total cholesterol, high-
density lipoprotein (HDL), and low-
density lipoprotein (LDL) determined
on fasting venous blood samples at
a Centers for Disease Control and
Prevention standardized laboratory.28

Total cholesterol and HDL were mea-
sured enzymatically. The ratio of total
cholesterol to HDL was also reported.
BP was measured by a validated device
with appropriate cuff size using guide-
lines recommended by the National
High Blood Pressure Education Pro-
gram.17 Systolic and diastolic BP were
recorded for each arm after the par-
ticipant had been sitting for 5 minutes.
The two readings were averaged.

Outcome Measures. Adherence to Walking.
Adherence was measured with the heart
rate monitor and walking logbook for
both the ET and MT groups. To enable
self-monitoring and measure adherence
to the exercise prescription, all women
were asked to wear a Polar Accurex Plus
Heart Rate Monitor (HRM USA, War-
minster, Pennsylvania) during each
walking session. Each monitor was pro-
grammed for target heart rate range
based on the individual’s baseline max-
imal aerobic fitness test and set to beep
when the heart rate was not in range.
Validation studies showed nearly identi-
cal recordings by the Polar Heart Rate
Monitor and 12-lead electrocardiogram
(within 0 to 1 beat per minute).29 The
wrist monitor can store individual data
files for 67 hours of information so that
each walking session had a minute by
minute record of frequency, duration,
and intensity.

The walking logs were structured to
record the walking sessions for each
week. The correlation between heart
rate monitor data and walking log data
for walking frequency was .87 in a prior
study30 and .83 for this study. All
women (both ET and MT) were to
report their walking every week from
their logs via an automated telephone
response system with a toll-free num-
ber that could be accessed any time
and provided prompts for data entry.
Progress reports were generated by the
system regularly for staff tracking and
follow-up by study staff. The correla-
tions between the telephone response
system and heart rate monitor data and
walking log data were .79 and .73,
respectively, for this study.

Adherence to walking frequency was
calculated as the percent of the pre-
scribed minimum 68 walks during the
24-week adoption phase (during the
first 4 weeks women walked two times
per week for conditioning and pro-
gressed to three to four times per
week) and of 72 walks during the 48-
week maintenance phase. Duration of
walking (mean number of minutes
walked as recorded by heart monitor or
reported in walking log or response
system) was calculated as the total
number of minutes walked for all
walking sessions divided by the number
of walks reported. Intensity of walking
(mean number of minutes walking
within the prescribed intensity as in-
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dicated by heart rate monitors) was
calculated as the total number of
minutes spent within the heart rate
range for all walking sessions recorded
divided by the number of walks re-
corded.

Physical Activity. Self-reports of
physical activity were measured by the
Centers for Disease Control behavioral
risk factor surveillance survey
(BRFSS)31 module for vigorous and
moderate activity, including
household, work, leisure time, and
transportation in a usual week. Based
on the current recommendations for
physical activity,32 women were
grouped into (1) meets
recommendations (moderately active
for §30 minutes 5 to 7 days per week
or vigorously active for §20 minutes 3
to 5 days per week), (2) insufficiently
active (some physical activity but not
enough to meet recommendations), or
(3) not active (not participating in any
moderate or vigorous activity for
§10 minutes at a time in a usual
week). Test-retest reliability for
a diverse racial/ethnic group of
women was .69.33

Aerobic Fitness. A symptom-
limited, incremental exercise test was
conducted using a treadmill and the
modified Bruce test protocol designed
for use with low-fitness participants.34

The original Bruce test was modified
by adding two 3-minute stages. Time
on treadmill was used as a marker of
aerobic fitness. The American College
of Sports Medicine metabolic equation
for walking was used to estimate VO2
max18 and was interpreted against age
profiles for women using the YMCA’s
Way to Physical Fitness.35

Body Composition. Standing height
(inches) was measured using
a stadiometer and reported to .0625
inch. Weight (pounds) was measured
using a balance beam (Health O Meter
Professional Products, Bridgeview,
Illinois) calibrated with standard
weights and reported to .25 pound.
Height and weight were measured with
shoes off and lightweight gym clothing.
BMI was calculated by dividing weight
(converted to kilograms) by height
(converted to meters) squared (kg/
m2).18 Waist circumference was
measured to the nearest .125 inch with
a metal tape at the narrowest part of
the torso above the umbilicus and

below the xiphoid process.36 Three
waist circumference measures were
taken and averaged.

Analyses

Before final statistical analysis, pre-
liminary data were analyzed using
univariate and graphical methods
whenever applicable to facilitate in-
specting and interpretation of data.
Data were summarized using descrip-
tive statistics (e.g., means and standard
deviations for continuous variables;
frequency and percentage for categor-
ic variables). Baseline characteristics
were compared using t-test (for con-
tinuous variables) or x2 test (for
categoric data) to identify differences
in demographics and cardiovascular
characteristics between the ET and MT
groups. In addition, paired t-tests and
x2 tests were conducted to assess
change in outcome measures between
baseline and 24 weeks and baseline
and 48 weeks. Finally, generalized
linear mixed models were used to test
the effects of the walking intervention
on adherence, body composition (BMI
and waist circumference), aerobic fit-
ness (time on treadmill), and physical
activity (BRFSS) over time. Mixed
models permit the use of data to
exhibit correlation and nonconstant
variability and are superior for han-
dling unbalanced research designs and
missing data, enabling us to include all
participants (intent to treat approach)
in statistical analysis. Significance was
established at an a level of .05. All
statistical analyses were performed us-
ing SAS 9.1 statistical software (SAS
Institute Inc., Cary, North Carolina).

RESULTS

Participants
Of 281 women who met the screen-

ing criteria, 156 were recruited to the
ET community health center and 125
to the MT community health center
(Figure 1). As we found during initial
screening,20 multiple attempts were
often made to schedule and resched-
ule missed assessments. Therefore, not
all women completed all assessments.
As expected, more women had no
assessments in the MT group than in
the ET group. Overall, the primary
reasons for no participation in assess-
ments during adoption or mainte-
nance were due to work (21% MT and

21% ET), personal health problems
(16% MT and 29% ET), and family
issues (21% MT and 9% ET).

We further compared the baseline
characteristics (Table 1) between those
with and without assessments at 24 and
48 weeks. At 24 weeks, compared with
women who completed assessment,
those who did not were poorer (66.7%
,$30,000 vs. 36.9% .$30,000, p 5

.05), were more likely to smoke (37.5%
vs. 18.0%, p 5 .05), and had higher
total cholesterol (215 mg/dL vs.
196 mg/dL, p 5 .02). Women missing
the 48-week assessment were more
likely to smoke than women who
participated (26.5% vs. 15.7%, p 5

.04).
The ET and MT treatment groups

did not differ in demographic char-
acteristics (Table 1). At baseline, the
women on average were in their late
40s (range, 40–65), fewer than 50%
were married, and most had children.
With few exceptions, all had finished
high school, with just over one-third
having college degrees. Most had
moderate incomes, and more than
20% had experienced more than one
material hardship in the past
12 months.

Total cholesterol was in the desirable
range (,200 mg/dL) at baseline,
whereas LDL cholesterol was near or
above the optimal range (100–
129 mg/dL) and HDL cholesterol was
between high risk (,40 mg/dL) and
optimum (§60 mg/dL) (Table 1).37

The mean systolic BP was in the
prehypertension stage I classification
(120–139 mm Hg), whereas the mean
diastolic BP was in the normal range
(,80 mm Hg).17 Thirty-four percent
of the women had hypertension, de-
fined as taking antihypertensive medi-
cation or having systolic BP §140 mm
Hg or diastolic BP §90 mm Hg. The
ET group had more women with
diabetes and lower HDL levels, where-
as the MT group on average had
significantly higher diastolic BP.

As expected, the BRFSS self-report
of all physical activities at baseline
indicated that a low percentage of
women were meeting recommenda-
tions for physical activity. Mean BMI
(34.6) for participants was in the class I
obesity category (30.0–34.9).13 Only
9% were normal or underweight (BMI
,24.9), whereas 20% were overweight
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(BMI 25–29.9), 48% obese (BMI 30.0–
39.9), and 22% extremely obese (BMI
§40). Waist circumferences (mean, 38
inches) were greater than 35 inches,
the cutoff for abdominal obesity.37 The
women averaged 11.5 minutes on the
treadmill with the modified Bruce
protocol.34 After estimating VO2 and
adjustment for age, 43% of the women
had below average to very poor fitness
profiles. There were no differences
between the two treatment groups on
the baseline measures of the outcome
variables.

Adherence to Walking

Adherence to walking during the
adoption and maintenance phases was
measured at 24 and 48 weeks (there
was no baseline walking adherence
data). Twenty-six (4 ET, 22 MT) of the
281 women did not return any walking
adherence data during the 24-week
adoption stage. Statistical tests revealed
no significant differences in demo-

graphics between those 26 and the
other 255. For those who returned
walking adherence data at any point,
92% reported via automated tele-
phone-response system, 48% via the
walking log, and 69% via heart rate
monitor. The data from these three
sources were examined and cross-ref-
erenced. Walking data corresponding
to the date on which walking took
place were compared among the three
sources, and duplicate data with iden-
tical information were eliminated.

At 24 weeks, ET women on average
completed 45% of the recommended
walks, whereas MT women completed
only 29%. Regardless of having adher-
ence data at both times for the women,
only a slight decrease in adherence
between 24 and 48 weeks was seen for
both groups, with ET women complet-
ing 43% and MT women completing
24% of the recommended walks.
However, when only women with ad-
herence data for both 24 and 48 weeks

were included, the decrease in adher-
ence became significant for both
groups (Table 2). There were signifi-
cant group differences in walking
adherence at both 24 and 48 weeks,
with the ET group illustrating signifi-
cantly higher walking adherence than
the MT group during both adoption
and maintenance phases.

There was no significant difference
in walking intensity between the two
treatment groups. However, compared
with the MT group, the ET group
averaged slightly longer walking dura-
tions during the first 24 weeks
(28 minutes per walk vs. 25 minutes, p
5 .16). Overall, average adherence to
intensity was only 10 minutes out of
the expected 20 minutes for both
groups.

Intervention Exposure and Adherence
to Walking

During the adoption phase, the ET
group attended an average of 2.4 of the

Figure 1
Study Flowchart
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four workshops and received an aver-
age of 7.2 tailored staff telephone calls.
By design, contacts were much less
frequent for the MT group, which
averaged 3.7 telephone calls made only
to arrange appointments and follow-up
when walking data were not reported
via the automated telephone response
system. During the maintenance
phase, the ET group averaged 4.5
tailored staff telephone calls, and the
MT group averaged 2.1 telephone
calls.

For the ET group, a significant re-
lationship existed between the number
of workshops attended and walking
adherence at both 24 and 48 weeks
(r 5 .58, p , .001; r 5 .24, p 5 .05,
respectively). A significant correlation
also existed for the ET group between
the number of tailored staff telephone
calls received and adherence at 24
weeks (r 5 .24, p 5 .004); however, the
relationship was not significant at 48
weeks (r 5 .08, p 5 .51). For the MT
group, there was no significant re-

lationship between the number of staff
telephone contacts and adherence at
either 24 or 48 weeks.

Body Composition, Physical Activity,
and Aerobic Fitness Outcomes

Table 2 illustrates outcome mea-
sures of body composition, physical
activity, and fitness at baseline, 24, and
48 weeks. Using an on-treatment ap-
proach, only women with data on each
outcome measure at all three data
points were included. A paired t-test

Table 1
Selected Characteristics by Treatment Group at Baseline

Total (N = 281) ET (n = 156) MT (n = 125) p*

Demographic characteristics

Mean age, y (SD) 48.6 (6.0) 48.6 (6.3) 48.3 (5.5) NS

Married, % 40.7 40.1 41.4 NS

Children NS

Have children, % 88.1 86.9 89.7

Mean number of children (SD) 2.1 (1.5) 2.3 (1.7) 2.0 (1.3)

Education NS

Did not complete high school, % 1.1 1.0 1.7

Completed high school or GED, % 12.0 10.4 13.9

Some college or vocational school, % 46.8 52.5 39.2

Completed college or higher, % 40.1 36.1 45.2

Work full time, % 69.8 68.6 71.2 NS

Personal annual income NS

,$30,000, % 38.7 36.7 41.5

$30,000–$60,000, % 50.0 53.3 45.3

.$60,000, % 11.3 10.0 13.2

Hardship NS

No hardships, % 56.9 55.8 58.2

One hardship, % 19.9 20.8 18.9

More than one hardship, % 23.2 23.4 22.9

Cardiovascular risk characteristics

Type 2 diabetes, % 8.8 13.8 2.5 0.001

Current smoking, % 19.3 18.50 20.20 NS

Mean lipoproteins

Total cholesterol, mg/dL (SD) 197.4 (35.7) 197.6 (35.2) 197.2 (36.4) NS

HDL, mg/dL (SD) 55.6 (14.8) 54.9 (14.8) 58.7 (14.6) 0.033

LDL, mg/dL (SD) 121.3 (36.8) 122.8 (38.4) 119.4 (34.7) NS

Mean blood pressure

Systolic, mm Hg (SD) 120.8 (14.1) 120.5 (13.2) 121.2 (15.1) NS

Diastolic, mm Hg (SD) 76.8 (9.9) 74.3 (8.8) 80.0 (10.20) ,0.001

Physical activity

BRFSS NS

Meet recommendation, % 20.1 18.7 21.8

Insufficiently active, % 60.2 58.7 62.1

Not active, % 19.7 22.6 16.1

Mean body composition

Weight, pounds (SD) 202.3 (43.8) 202.5 (47.2) 202.0 (39.5) NS

BMI, kg/m2 (SD) 34.6 (7.6) 34.9 (8.3) 34.1 (6.7) NS

Waist circumference, inches (SD) 38.0 (5.8) 38.2 (6.0) 37.7 (5.5) NS

Mean fitness

Time on treadmill, min (SD) 11.47 (1.42) 11.47 (1.49) 11.46 (1.34) NS

ET indicates enhanced treatment; MT, minimal treatment; NS, not significant; GED, general educational development equivalent; HDL, high-density
lipoproteins; LDL, low-density lipoproteins; BRFSS, behavioral risk factor surveillance survey; and BMI, body mass index.

* t-test for continuous variables and x2 test for categoric variables.
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revealed no significant changes in BMI
from baseline to 24 weeks and 48 weeks
for either treatment group, showing
trends toward stability of BMI. Whereas
there were no significant changes in
waist circumference over time in the
MT group, the ET group exhibited
significant reductions in waist circum-
ference between baseline and 24 and
48 weeks. Both groups showed signifi-
cant (p , .05) improvements from
baseline to 24 and 48 weeks in the
percent of women meeting recom-
mendations for physical activity on the
BRFSS (p , .05). In the ET group,
there was an increase from 19.5% of
the women meeting recommendations
for physical activity at baseline to
44.2% at 24 weeks and 41.6% at 48
weeks. In the MT group, women
meeting recommendations for physical
activity increased from 23.3% at base-
line to 41.8% at 24 weeks and 34.9% at
48 weeks. There was a trend toward an
increase in time on treadmill over time
for both groups, but only the ET group
had a significant increase in time on
treadmill from baseline to 24 and to 48
weeks.

Mixed Models

We further analyzed our data using
the intent to treat approach by apply-
ing mixed models for every woman
enrolled, regardless of how many
assessments were completed, including
those for whom there were no assess-
ments at 24 or 48 weeks (Table 3).
There was a significant negative time
effect on adherence. Overall, walking
adherence declined between 24 and 48
weeks for both treatment groups (Fig-
ure 2a). The intervention effect on
adherence to walking was evidenced by
the significant group effect. As hy-
pothesized, the ET group exhibited
significantly higher walking adherence
than the MT group. The insignificant
group 3 time interaction between the
adoption and maintenance phases
suggests that there was limited inter-
vention effect on change in walking
adherence during the maintenance
phase.

Consistent with the on-treatment
analysis, mixed models revealed a sig-
nificant time effect on waist circum-
ference, time on treadmill, and BRFSS
self-report. There were positive im-

provements in waist circumference,
time on treadmill, and BRFSS (Fig-
ure 2c–e) across the entire sample.
Over time, there was a significant re-
duction in waist circumference and
a significant gain in time on treadmill.
There was also a significant increase in
proportion of women who met the
recommended physical activity level
(BRFSS) between baseline and 24
weeks for both treatment groups.
Whereas the increases in time on
treadmill and BRFSS were greater in
the ET group than the MT group
during the adoption phase (Figure 2d
and e), the group 3 time interaction
was not significant. There was no
notable change in BMI over time
between the two treatment groups
(Figure 2b). Although we hypothe-
sized that body composition would
remain stable or decrease slightly in
the ET group only, we found this to be
true for both groups.

DISCUSSION

In comparing the effectiveness of
two treatments to increase home-based

Table 2
Outcome Measures by Treatment Group at Baseline, 24 Weeks, and 48 Weeks

Group n� Baseline 24 Weeks p* 48 Weeks p**

Adherence to walking, % ET 68 — 67.2 — 42.7 ,0.001

MT 37 — 45.8 — 23.6 ,0.001

p (group difference)*** ,0.001 ,0.001

Body composition

BMI, kg/m2 ET 63 35.0 34.3 0.152 34.6 0.513

MT 41 33.4 33.2 0.214 33.0 0.186

p (group difference) 0.568 0.440 0.207

Waist circumference, inches ET 63 37.9 37.5 0.044 37.3 0.001

MT 38 37.6 37.2 0.168 37.3 0.527

p (group difference) 0.466 0.564 0.632

Physical activity

BRFSS, % meeting recommendations ET 77 19.5 44.2 ,0.001 41.6 ,0.001

MT 43 23.3 41.8 ,0.001 34.9 ,0.001

p (group difference) 0.525 0.705 0.550

Fitness

Time on treadmill, min ET 62 11.5 11.9 0.011 11.9 0.024

MT 38 11.7 11.9 0.102 11.8 0.343

p (group difference) 0.575 0.945 0.824

ET indicates enhanced treatment; MT, minimal treatment; BMI, body mass index; and BRFSS, behavioral risk factor surveillance survey.
� Includes only women with measures at all data points.
* Significance of change between baseline and 24 weeks except for adherence to walking, which had no baseline data.
** Significance of change between baseline and 48 weeks except for adherence to walking, which was significance of change between 24 and 48

weeks.
*** Significance of difference between ET and MT.
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walking in AA women, we found that
adherence as measured by percentage
of prescribed walks completed was
significantly higher for the ET vs. MT
group. Providing indirect support for
greater adherence to walking in the ET
group in the adoption phase, both
treatment groups modestly increased
their time on the treadmill (outcome
measure using the modified Bruce
protocol) from baseline, but the in-
crease was greater for the ET group at
24 weeks. These observations support
enhancing a home-based walking pro-
gram with culturally targeted work-
shops and tailored telephone calls.
However, it should be pointed out
that this study did not have a
comparison group receiving a noncul-
turally targeted intervention. Unlike
earlier studies relying solely on self-
report,5–8,10–12 this study’s use of objec-
tive and self-monitoring measures such
as heart rate monitors, walking logs,
and automated telephone response
reporting provided data about the
number of walks across the entire time
frame. This allowed us to track adher-
ence to the exercise prescription
throughout the study, providing a more
accurate, finely tuned indication of

adherence that revealed differences
between our two treatment groups.

Similar to two prior studies in AA
women11,12 in which improvements
were found in self-reported physical
activity but no difference between
treatment groups, we also found self-
reported improvements in physical
activity with no difference between our
treatment groups. The self-report
measures might not be sensitive en-
ough to detect differences between two
treatment groups. In addition, women
may have provided socially desirable
responses. Women in both treatment
groups came to the community in-
tervention sites for their assessments
and received telephone calls to sched-
ule appointments (MT) or received
tailored support (ET). Over time, they
may have connected personally with
their respective intervention staff.

Adherence in the ET group aver-
aged 45% of the expected walks during
adoption (first 24 weeks). Since wom-
en were assumed not to be walking if
no data were reported in any particular
week, walks may have been under-
reported. At assessments during the
study and in exit interviews, some
women indicated that they walked but

did not always register their walks in
their logbooks or the automated tele-
phone response system nor did they
wear the heart rate monitors. However,
there is no reason to suppose that the
treatment groups differed in this dy-
namic.

The ET group showed a notable
dose-response effect of workshop at-
tendance on adherence. Moreover,
although both groups received tele-
phone calls, the number of tailored
calls completed to ET participants
influenced their adherence (albeit the
effect was less than for workshops); the
number of reminder calls completed
to MT participants had no effect. The
strength of the impact of workshop
attendance and telephone calls on
adherence supports prior findings
showing that AA women look for
buddies when adopting physical activ-
ity and that group sessions such as
workshops and personal calls can
facilitate the social support that influ-
ences their behaviors.7,38

Consistent with physical activity in-
tervention trials in both white Ameri-
can and AA women, in both treatment
groups there was a decline in adher-
ence and self-reported physical activity
during maintenance (weeks 25
through 48). However, the slope of
decline for adherence was less in the
ET group than the MT group. This
suggests that while there were some
residual effects of the intervention
during maintenance, the monthly tai-
lored phone calls that continued may
not have been enough support for
some women. Consideration might be
given during the maintenance phase to
bringing women back for booster
workshops to provide the benefit of
group support.

On average, when the women did
walk, they walked for the expected
duration. However, the average
amount of time spent walking at
moderate intensity was very low. This
may be due to their reported concerns
about the effect of perspiration on hair
requiring expensive styling or the
higher perception of exertion associ-
ated with obesity.39 Evidence that
health benefits are gained in the very
least active by simply increasing their
activity modestly40 is suggestive that as
an initial step, increasing the amount
of walking throughout the day rather

Table 3
Mixed Models on Outcome Measures by Group, Time, and Group �

Time Interaction

B SE p

Adherence

Group (reference ET) 216.1165 6.3304 ,0.001

Time 213.6723 3.7596 ,0.001

Group 3 time 20.3584 6.2827 0.955

Body mass index

Group (reference ET) 20.3360 1.0934 0.759

Time 0.1718 0.2418 0.893

Group 3 time 20.3935 0.3716 0.291

Waist circumference

Group (reference ET) 20.5540 0.7547 0.464

Time 20.2735 0.1385 0.020

Group 3 time 0.04632 0.2146 0.829

Time on treadmill

Group (reference ET) 20.0943 0.2240 0.674

Time 0.0629 0.0600 0.041

Group 3 time 0.0649 0.0929 0.486

BRFSS

Group (reference ET) 20.2793 0.4464 0.532

Time 0.5311 0.1274 ,0.001

Group 3 time 20.1779 0.2064 0.389

ET indicates enhanced treatment; and BRFSS, behavioral risk factor surveillance survey.
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than completing a moderate-intensity
walking session could be more effica-
cious in increasing physical activity in
AA women. If the focus is changed to
the amount of daily walking, instru-
mentation such as a pedometer could
provide more expanded feedback than
that provided by a heart rate monitor.

As expected with no dietary compo-
nent in the study, BMI did not change.
However, both treatment groups
maintained their BMI for the duration
of the study and did not gain weight on
average. During study participation,
there appears to have been some
abatement in the chronic gradual
weight gain of 1 to 2 pounds per year
that middle-aged women experience
on average.41,42 On-treatment analysis
showed a modest significant decrease
in waist circumference for the ET
alone. Using intent to treat analysis,
the entire sample illustrated a signifi-

cant decrease in waist circumference
with no significant interaction between
treatment group and time. This
change is consistent with studies that
have shown the positive effect of
exercise alone (without dietary inter-
vention) on abdominal fat and surro-
gate anthropometric measures such as
waist circumference.43 Also, change in
abdominal fat can occur in the absence
of weight change.43 Neither the in-
crease in fitness or decrease in waist
circumference dissipated over time for
either group.

Unlike some studies that have eligi-
bility restrictions such as weight,44

smoking,12 and diabetes,7 this sample
closely mirrored the CVD risk factors
prevalent in community-based AA
women and captured those most in
need for intervention. For example,
the percentage of women with waist
circumferences .35 inches (65.8%) or

HDL cholesterol ,40 mg/dL (8%)
was similar to midlife AA women in the
National Health and Nutrition Exami-
nation Survey (62.1% and 6.9%, re-
spectively).1,45 Also, the percentage of
women who had hypertension (34%)
or diabetes (9%) was only slightly
lower, and overweight and obesity
(90%; BMI §25) were slightly higher
than the national average for AA
women (41.4%, 13.2%, and 79.6%,
respectively).1

One strength of this study was in-
cluding a diverse sample of low- and
moderate-income women, allowing
subgroup comparisons on participa-
tion and further delineating this at-risk
population. Similar to Resnicow et
al.,11 we found that women who did not
complete assessments had lower in-
comes than those who completed.
Strategies to reach this vulnerable
group are needed and require further

Figure 2
Outcome Measures by Treatment Group at Baseline, 24 Weeks, and 48 Weeks*

*Data illustrated in the figure include all women enrolled in the study regardless how many measures they completed.
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investigation. Completion of assess-
ments also was lower in smokers.
Simultaneous interventions addressing
both smoking behavior and physical
activity have shown prior success46,47

and may be needed to intervene
effectively with smokers.

Use of a run-in period has been
introduced into intervention trials in
an attempt to identify and exclude
those least likely to comply before
enrollment.48 We had no run-in;
therefore, the barriers to participation
in the study protocol were likely to
more closely reflect those of most AA
women. Participation rates might have
been higher if those with the most
difficulty meeting the protocol de-
mands were excluded before enroll-
ment. A potential study limitation was
the assignment of the intervention to

community health center sites. Al-
though the communities surrounding
the sites were similar initially, one site
gradually changed in community de-
mographics due to urban renewal. This
may have created challenges for wom-
en to reach the study site if they
moved. Another change over time was
the movement from telephone land
lines to cellular telephones, which may
have caused underreporting because
women may have been limiting their
cell phone minutes.
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