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Abstract

African American women report high rates of physical inactivity and related health disparities. In 

our previous formative research, we conducted a series of qualitative assessments to examine 

physical activity barriers and intervention preferences among African American women in the 

Deep South. These data were used to inform a 12-month Home-based, Individually-tailored 

Physical activity Print (HIPP) intervention, which is currently being evaluated against a wellness 

contact control condition among 84 post-menopausal African American women residing in the 

metropolitan area of Birmingham, Alabama. This paper reports the rationale, design and baseline 

findings of the HIPP trial. The accrued participants had an average age of 57 (SD= 4.7), a BMI of 

32.1 kg/m2 (SD=5.16) with more than half (55%) having a college education and an annual 

household income under $50,000 (53.6%). At baseline, participants reported an average of 41.5 

minutes/week (SD=49.7) of moderate intensity physical activity, and 94.1% were in the 

contemplation or preparation stages of readiness for physical activity. While social support for 

exercise from friends and family was low, baseline levels of self-efficacy, cognitive and behavioral 

processes of change, decisional balance, outcome expectations, and enjoyment appeared 

promising. Baseline data indicated high rates of obesity and low levels of physical activity, 

providing strong evidence of need for intervention. Moreover, scores on psychosocial measures 

suggested that such efforts may be well received. This line of research in technology-based 

approaches for promoting physical activity in African American women in the Deep South has 

great potential to address health disparities and impact public health.
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Introduction

To date, African Americans have the highest death rate and shortest survival of any racial/

ethnic group in the U.S. for most cancers.1 Among women, existing racial disparities are 

largely due to breast and colon cancers. According to the American Cancer Society (ACS), 

African American women have mortality rates that are 44% higher for colorectal cancer and 

39% higher for breast cancer than White women.1 Disparities such as these necessitate 

intervention, and sedentary lifestyle is one of the few modifiable risk factors for breast and 

colon cancer.1 Numerous observational studies indicate that regular moderate-to-vigorous 

physical activity can reduce the risk of developing colon cancer by 25-40%2-7 and breast 

cancer by 20-80%8-11 in adults. Larger risk reductions (average 41%) were observed in three 

studies focused on African American women.9,11 While the exact mechanisms have yet to 

be determined, physical activity may influence breast and colon cancer risk indirectly by 

promoting weight control or directly by altering biologic pathways related to breast and/or 

colon cancer (e.g., concentrations of insulin, adipocytokines, sex steroid hormones; gene 

expression).3,4,10,12

Due to its cancer-protective effects, at least 30 minutes of moderate-to-vigorous physical 

activity on 5 or more days of the week is recommended by the ACS.13 Despite these 

recommendations, most Americans remain sedentary14 with national survey data indicating 

particularly low levels of regular leisure-time physical activity in African American women 

(19.8%).1 As sedentary behavior may contribute to existing cancer disparities, interventions 

aiming to increase physical activity among African American women are needed. Past 

efforts to promote physical activity in general (and as a strategy for reducing cancer risk) 

among African American women have typically involved center- or clinic-based 

programs,15-17 which have limited reach and may be difficult for many individuals to attend. 

Home-based interventions minimize many barriers to interventions commonly cited by 

African American women (e.g., childcare and monetary costs).18

Our research team has developed and tested a computer expert system19-22 that individually 

tailors self-help print materials based on constructs from the Social Cognitive Theory23 and 

Transtheoretical Model.24 This program can be mail-delivered and now specifically 

addresses the physical activity intervention needs and preferences of African American 

women, as identified by our formative research (11 focus groups with the target population 

in rural and urban counties across Alabama). 25 A one-month demonstration trial (N=10 

African American women recruited in Birmingham, AL) was previously conducted to vet 

the resulting theory-based individually-tailored physical activity intervention. Results 

showed participant satisfaction and increased motivational readiness for physical activity in 

70% of the participants, as well as 90% retention. Moreover, there was almost a doubling of 

moderate-to-vigorous physical activity from baseline (M=89.5 min/week, SD=61.17) to 1 

month (M=155 min/week, SD=100.86; p=.056).25 Building on these promising findings, the 
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current study will test the Home-based Individually tailored Physical activity Print (HIPP) 

intervention for African American women in the Birmingham, AL metropolitan area against 

a wellness contact control condition. The purpose of the current paper is to describe the 

rationale, design, and baseline findings of this study.

Methods

Design

The HIPP study is an ongoing randomized controlled trial (N=84) of a 12-month computer-

tailored physical activity intervention for cancer risk reduction compared to a wellness 

contact control condition among African American women. Addressing key areas derived 

from Bowen and colleagues' framework for feasibility studies26 (see Table 1), we 

hypothesize that participant satisfaction questionnaire/interview data, recruitment, retention, 

and adherence will demonstrate the acceptability and demand for the HIPP intervention 

among African American women. As for limited efficacy testing, we expect increases in 

physical activity from baseline to six months (7-Day Physical Activity recall interviews, 

accelerometers) will be greater in the intervention arm as compared to the control arm. 

Moreover, we anticipate that arm differences at 6 months will be sustained at 12 months.

Secondary aims include exploring differences between groups on changes in functional 

exercise capacity (6 minute walk test), body mass index (BMI), waist circumference, and 

percent body fat (estimated by bioelectrical impedance); associations between changes in 

physical activity and changes in these variables; and potential moderators (e.g., education) 

and mediators (Social Cognitive Theory and Transtheoretical Model constructs directly 

targeted by the physical activity intervention) that are associated with intervention efficacy. 

Blood draws at baseline, six months, and 12 months will allow for hormone assays (e.g, 

insulin, leptin, free estradiol, and other circulating biomarkers implicated in cancer 

pathways) and exploratory studies of gene expression.

Setting and Sample

The study is being conducted at the Clinical Research Unit at the University of Alabama at 

Birmingham (UAB) Center for Clinical and Translational Science. Human subjects approval 

was obtained from the UAB Institutional Review Board and the trial is registered with 

ClinicalTrials.gov (NCT02574689). Participants are women between the ages of 50-69 from 

the Birmingham, AL metropolitan area who self-identified as African American and/or 

Black. Post-menopausal women were recruited for the current study to avoid problems 

associated with timing of the menstrual cycle when measuring hormones and because there 

is more evidence for an inverse association between physical activity and breast cancer risk 

in postmenopausal women.27 At the time of writing this publication, recruitment of study 

participants is completed. See Table 2 for demographic characteristics.

Recruitment and Retention

Recruitment activities involved face-to-face recruiting and placing flyers in public areas in 

the Birmingham, AL metropolitan area, such as municipal buildings (city hall, county health 

department), community centers, and libraries. Other recruitment methods included 
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advertising on local radio stations and attendance at local churches. Participants were given 

flyers and encouraged to consider referring friends, relatives, and coworkers, to facilitate 

“word of mouth” recruitment. These efforts were led by an experienced recruitment 

coordinator with extensive connections in the community and a broad network of contacts 

through the Deep South Network for Cancer Control.

To minimize obstacles to research participation (e.g., costs, transportation), the intervention 

is provided free of charge and through the mail. Participants are compensated for their time 

and receive $35 at the baseline, 6 months and 12 months assessments and $10 each month 

for completing the packet of psychosocial measures used to tailor feedback reports and 

mailing them back to the research center.

Screening and Eligibility Requirements

Interested individuals telephoned the research center and completed an eligibility screening 

interview, including items from the Physical Activity Readiness Questionnaire (PAR-Q) to 

assess cardiovascular/musculoskeletal risk factors.28,29 A history of heart disease, 

myocardial infarction, angina, stroke, BMI over 45, orthopedic conditions which limit 

mobility, or any serious medical condition that would make physical activity unsafe were 

grounds for ineligibility. The study physician (E.K.) provided guidance on medical questions 

that arose when screening for eligibility.

Eligibility criteria included post-menopausal status (defined as not having menstrual periods 

for at least 12 months), not taking medication that may impair physical activity tolerance or 

performance (e.g., beta blockers), not planning to move from the area within the next year, 

and scoring ≥19 on the Rapid Estimate of Adult Literacy in Medicine (REALM),30 as the 

intervention materials were written at a 4th grade reading level.20 Finally participants had to 

report being insufficiently active (e.g., engaging in moderate or vigorous physical activity < 

60 minutes per week) at the point of screening and were encouraged to not make any 

changes to their exercise habits before starting the study. Once initial eligibility was 

confirmed by the phone screen interview, participants were scheduled for an orientation 

session to learn more about the study.

Orientation

At orientation, research staff gave a PowerPoint© presentation describing the study and 

answered questions. Interested individuals then completed the informed consent process and 

demographic questionnaire, and received ActiGraph GT3X accelerometers, with instructions 

to wear the accelerometer during waking hours for 7 days and return them at the baseline 

assessment and randomization session. See Figure 1 for study schema.

Baseline Assessments

Physical Activity—The 7-Day Physical Activity Recall (PAR) interview was 

administered,31,32 which estimates minutes per week of physical activity and uses several 

strategies for increasing accuracy of recall. For example, the interview breaks down the 

week into daily segments (i.e., morning, afternoon, and evening) and asks about many types 

of activities, including time spent sleeping and in moderate, hard, and very hard activity. 
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This measure has demonstrated reliability, internal consistency, and congruent validity with 

objective physical activity measures.33-41 It is sensitive to changes in moderate intensity 

physical activity over time42,43 and has been used in several past studies with African 

Americans.44-48

The interviewer for the current study is blind to group status and prior to conducting these 

interviews for study purposes underwent rigorous training on the administration of the 7-

Day PAR with a research staff member, who was professionally trained by the Cooper 

Institute and has completed over 3,000 7-Day PARs. The trainer conducted an intensive 

training session with the interviewer and demonstrated how to conduct the interview. Then 

the interviewer conducted two 7-Day PAR interviews under the trainer's direct supervision 

and received feedback from the trainer on five more audio-taped interviews conducted with 

volunteers. Finally, the interviewer conducted a 7-Day PAR on the trainer to complete the 

training. To encourage adherence to protocol, interviews are audio-taped and 10% will be 

reviewed for quality control.

To corroborate the self-report 7-Day PAR data, participants wore ActiGraph GT3X 

accelerometers for seven days prior to the baseline assessment (overlapping with the 7-Day 

PAR recall period). Accelerometers measure both movement and intensity of activity and 

have been validated with heart rate telemetry49 and total energy expenditure.50 These 

devices are lightweight, small, and worn on the waist. A 6 Minute Walk Test was also 

administered, which measures the distance that can be quickly walked on a flat, hard surface 

in 6 minutes.51,52,53

Psychosocial Variables—Participants completed a brief demographics questionnaire 

regarding age, education, income, occupation, race, ethnicity, history of residence, and 

marital status.

Social Cognitive Theory and Transtheoretical Model constructs were also measured at the 

research center at baseline and on a monthly basis by mail to generate the tailored expert 

system feedback reports for the intervention group. The 4-item Stages of Readiness Measure 

was used to categorize participants' stage of motivational readiness for physical activity and 

has shown reliability (Kappa = 0.78; intra-class correlation r = 0.84) and concurrent validity 

with measures of self-efficacy and physical activity.54 Self-efficacy or confidence regarding 

participation in physical activity in various situations (e.g., bad weather) was measured with 

5 items (alpha= .82).54 Decisional balance, or the perceived advantages and disadvantages to 

physical activity participation, was examined by 16 items with acceptable internal 

consistencies (alphas: Cons = 0.79 and Pros = 0.95) and concurrent validity with stage of 

change measures.55 The 40-item processes of change measure included 10 sub-scales that 

address a variety of processes of activity behavior change, with alphas ranging from .62 to .

96.56 Social support for exercise from family and friends was assessed by a 13 item-scale 

(alphas=.61-.91) with previously established criterion validity.57 Outcome expectations, or 

beliefs on the consequences of physical activity participation, was examined by 9 items with 

internal consistency (alpha=.89) and validity based on confirmatory factor analysis and 

positive correlations with physical activity and self-efficacy.58 Physical activity enjoyment 
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was assessed with an 18-item scale with high internal consistency (alpha = 0.96) and test-

retest reliability.59

Anthropometrics and Phlebotomy—Participants were measured (height, weight, waist 

circumference) in a private room wearing light indoor clothes and no shoes. Height was 

measured using a Digi-Kit stadiometer (Measurement Concepts, North Bend, WA) to the 

nearest 1/100th cm. Weight was measured on Scaletronix digital scale to nearest 1/10th 

kilogram. Waist circumference was measured using a Gulick II measuring tape (Country 

Technology, Gary Mills, WI) that was calibrated for accurate body measurements to ensure 

repeatable measurements by applying a constant tension. The tape was placed around the 

waist just above the iliac crest and the measurement was recorded to the nearest 0.1 cm at 

the end of the participant's normal expiration.

A Quantum II bioelectrical body composition analyzer (RJL Systems, Inc., Detroit, MI), a 

four-electrode system that determines resistance and reactance, along with the Lukaski 

equation,60 was used to assess percent body fat. The Lukaski equation was previously shown 

to provide the most precise and accurate estimates of percent body fat (vs. other available 

equations) in comparison with DXA among obese African-American women.61

When scheduling appointments, research staff carefully reviewed the protocol requirements 

for bioelectrical impedance analysis with participants (e.g., fast for 8 hours prior to testing; 

refrain from exercise, sauna, and alcohol for 12 hours prior to testing; arrive in a euvolemic 

state with no overt signs/symptoms of dehydration or edema) and prioritized the 

convenience and comfort of the participants (e.g., offered appointments first thing in the 

morning, provided light refreshments after testing).

Blood (10mL) was drawn, centrifuged, separated into plasma and white cells, and frozen at 

−80° C for future batch analysis, including hormone assays and exploratory studies of gene 

expression.

Randomization

After completing baseline study measures, participants were randomly assigned to one of 

two print-based, mail-delivered intervention conditions: HIPP intervention or wellness 

contact control. Treatment allocation was stratified by BMI (BMI<30 and BMI≥30), as this 

variable is related to activity levels.62,63 Randomization lists were pre-prepared by the study 

statistician and participants received their group assignment in a sealed envelope. 

Participants are currently receiving regular mailings of group-appropriate cancer prevention 

information over six months (i.e., three mailings in month 1, two mailings in months 2-3, 

and one mailing in months 4-6, with booster mailings in months 8, 10, 12; see Figure 1) and 

will return to the research center for assessments at 6 and 12 months.

HIPP intervention

The physical activity intervention is based on the Social Cognitive Theory23 and 

Transtheoretical Model24 and emphasizes behavioral strategies (i.e., goal-setting, self-

monitoring with Accusplit AE120XLv3-xBX pedometers and logs, problem-solving 

barriers, increasing social support, rewarding oneself for meeting physical activity goals) for 
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gradually increasing physical activity until the national guidelines are reached, and includes 

regular mailings (see Figure 1) of physical activity manuals that are matched to the 

participant's current level of motivational readiness and individually-tailored computer 

expert system feedback reports. The computer expert system reports provide feedback on 

each participants': 1) current stage of readiness for physical activity; 2) self-efficacy; 3) 

decisional balance; 4) social support; 5) outcome expectations; 6) perceived enjoyment; 7) 

how the participant compares to her prior responses (progress feedback); 8) how the 

participant compares to individuals who are physically active and with national guidelines 

(normative feedback); 9) self regulation (use of pedometers to self monitor physical activity 

behavior). Participant responses to the monthly update surveys are used by the computer 

expert system to generate appropriate messages for the feedback reports from a bank of 531 

messages addressing different levels of psychosocial and environmental factors affecting 

physical activity.

Intervention participants also receive tip sheets addressing physical activity barriers (e.g., 

time, negative outcome expectations, safety, costs, enjoyment, social support, fear of injury) 

specific to African American women that were informed by our previous formative 

research. 25 Moreover, efforts were made to enhance the appeal and relevance of this 

program for our target population by incorporating religiosity (including relevant scripture in 

intervention text), emphasizing physical activity health benefits other than weight loss (i.e., 

chronic disease prevention), highlighting preferred activities (walking, dance, aerobics), and 

working with a local African American female graphic designer to improve the appearance 

and appeal of intervention materials (e.g., add pictures of African American women of all 

sizes exercising, streamline text, include more color graphics). Further detail on the 

intervention needs and preferences of African American women in the Deep South have 

been reported previously by Pekmezi and colleagues.25

For intervention fidelity, participant satisfaction questionnaires will ask if women received 

and read the intervention materials. Late/unreturned monthly update surveys prompt staff to 

call and ask whether intervention materials were received in the mail. Research staff audit 

10% of tailored reports for quality control. After hand-scoring original data and comparing 

results to normative scores and prior results obtained from that participant, auditors review 

reports and determine if the expert system selected correct content. This system allows for 

early detection and correction of errors in the programming.

Wellness Contact Control Condition

Cancer prevention information on topics other than physical activity (e.g., “Add Fruits and 

Veggies to Your Diet”; See Figure 1) from the American Cancer Society website 

(www.cancer.org) are mailed to control participants at identical time points that the HIPP 

Intervention participants receive their physical activity intervention materials, thus 

controlling for number of contacts (see Figure 1).

Six and Twelve Month Assessments

Six month and twelve month assessment sessions are ongoing. Participants are mailed 

ActiGraph accelerometers with instructions to wear them for 7 days prior to both visits. At 
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these sessions, participants return the accelerometers and complete anthropometric and 

psychosocial measures, the 6 Minute Walk Test, and the 7-Day Physical Activity Recall 

interview again, along with blood draws. Participant satisfaction questionnaires will be 

administered and a subsample will be asked to undergo qualitative in-depth interviews to 

explore participants' overall perceptions and satisfaction with the intervention. Suggestions 

for program improvement are solicited.

Data Analyses and Sample Size Considerations

Baseline physical activity and psychosocial data are available and are summarized, along 

with demographic characteristics, in Tables 2 and 3 and compared across treatment arms 

(using t-tests for continuous measures and chi square analyses for categorical variables). 

There were no significant group differences in demographic, physical activity or 

psychosocial variables at baseline assessment.

Once 6 and 12 months assessment data are available, we will address acceptability, demand, 

and limited efficacy testing (key areas of focus for feasibility studies in the framework 

provided by Bowen and colleagues26). Using a mixed methods approach to assessing the 

acceptability and demand for the HIPP intervention among African American women in the 

Deep South, we will describe both quantitative participant satisfaction questionnaire data 

and themes from qualitative exit interview data related to outcomes of interest (e.g., 

satisfaction, intention to continue use, perceived appropriateness, actual use, expressed 

interest/intention to use, as suggested by Bowen and colleagues). Moreover, recruitment, 

retention, and adherence will be examined. Recruitment goals being met and at least 80% 

retention at 6 and 12 months will be viewed as favorable indicators of acceptability and 

demand. To account for adherence, data on return of update surveys will also be collected 

and analyzed. We anticipate that participants will mail back to the research center at least 

80% of the 6 completed update surveys required by the study protocol (Figure 1).

Limited efficacy testing for the current study will involve analyzing group differences in 

changes in physical activity. The analyses will include assessing the distribution of the self-

report physical activity and, if necessary, making a normalizing transformation of this 

variable. Effectiveness of the randomization procedure across demographic and psychosocial 

variables will be assessed and a longitudinal regression model, implemented using 

Generalized Estimating Equations (GEE), will be used to model the effect of treatment 

assignment on mean minutes of physical activity at 6 and 12 months, while controlling for 

key baseline covariates. Data will be analyzed by intent-to-treat. Missing data will be 

imputed by carrying the last value forward. To corroborate these self-report findings, similar 

analyses will be conducted using accelerometer data.

For sample size considerations, power analysis was designed to test the hypothesis that the 

intent-to-treat effect was 0 versus the 2-sided alternative that the effect was different for 

those randomized to HIPP Intervention vs. Wellness Contact Control. In a similar past 

study,22 mean weekly minutes of physical activity at 6 months were 129.5 (SD=156.46) for 

those randomized to tailored print intervention, and 77.7 (SD=101.79) for those randomized 

to wellness contact control. With 40 participants randomized to each arm at baseline and a 

significance level α=0.05, we have 42% power to detect a similar difference in minutes of 
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physical activity at 6 months. However, these calculations are provided as a formality as this 

is a feasibility study and such analyses are exploratory. The sample size will allow us to 

explore whether this new program shows promise of being successful with the intended 

population and estimate effect sizes for future power analyses.

Secondary aims include exploring potential intervention effects on functional exercise 

capacity, BMI, % body fat, waist circumference, and hormone levels at 6 and 12 months 

using repeated measures multivariate analyses of covariance. Regression analyses will be 

conducted to explore associations between changes in physical activity with changes in the 

outcomes noted above, as well as potential mediators (theoretical constructs directly targeted 

by the intervention) and moderators (e.g., education) of physical activity outcomes.

To examine potential molecular alterations that occur in the process of becoming physically 

active, analysis of differential gene expression from baseline to 6 months will be performed 

for all participants using GeneSpring software. We will focus our analysis on identifying 

genes whose expression has been significantly altered (either induced or repressed) 

consequent to physical activity change. Genes identified using this strategy will be further 

examined for gene ontology and/or coordinated regulation by the same or similar 

transcription mechanisms. Gene expression over time (up to 12 months) will also be 

analyzed using linear mixed model approaches, controlling for response category 

(“responders” and “non-responders”) and appropriate moderators, as described above. These 

exploratory analyses are designed to provide insight into the molecular alterations associated 

with physical activity that may ultimately impact cancer risk.

Results

Recruitment was completed in 12 months. A total of 185 individuals expressed interest in 

participation. Of these, 101 were not included in the study: 52 did not meet inclusion 

criteria, 8 declined to participate, and 41 were unable to be scheduled for an appointment. 

The remaining 84 participants were randomized: 43 to the HIPP intervention and 41 to the 

Wellness Contact Control arm. Figure 2 illustrates the CONSORT diagram. Participants are 

mostly obese, post-menopausal African American women living in Birmingham, AL area. 

The average age was 57 years old. Most reported full-time employment (60.7%) and at least 

some college level education (92.9%), with 53.6% of participants reporting household 

income under $50,000 per year. Please see Table 2 for demographic characteristics.

Participants reported low levels of moderate intensity physical activity (M=41.5 minutes/

week, SD=49.7) at baseline assessment, which was moderately correlated with 

accelerometer measured physical activity (Spearman's rho =.30, p=.068). As for 

psychosocial variables, most participants were in the contemplation and preparation stages 

of readiness for physical activity (94.1%) at baseline. While social support for exercise was 

low, perhaps even more so among friends (M=23.23, SD=11.87) than from family 

(M=25.95, SD=11.02, ranges for both subscales= 10-50, with higher scores indicating more 

support), participants described more pros than cons to participating in physical activity 

(based on decisional balance scores >0, M=2.06, SD=1.14). Moreover baseline levels of 

physical activity self-efficacy (M=2.98, SD=.98), cognitive (M= 3.45, SD= .82) and 
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behavioral (M=3.12, SD= .69) processes of change related to physical activity, outcome 

expectations for physical activity participation (M=4.22, SD=.99, ranges= 1-5 for all 3 scales 

with high scores indicating better self-efficacy, processes of change and outcome 

expectations), and physical activity enjoyment (M=95.68, SD=22.88, range=18-126, higher 

scores indicating more enjoyment) appear promising. See Table 3 for baseline physical 

activity and related psychosocial variables.

Discussion

The HIPP study tests a home-based physical activity intervention for African American 

women residing in the Deep South. African American women report low levels of physical 

activity and are disproportionately burdened by associated cancers, particularly cancers of 

the breast and colon.1 The present study represents a low-cost, high-reach intervention to 

increase physical activity levels and reduce cancer risk among a traditionally underserved 

and difficult to reach population. Given the strong theoretical underpinnings and extensive 

formative research involved in the intervention design, we anticipate that the HIPP 

intervention will have a positive impact on the physical activity behaviors of the women 

participating in this study.

Baseline data from the HIPP study suggest that the participants are in need of intervention 

due to high rates of obesity and low levels of physical activity. The mean baseline 6 Minute 

Walk Distance for participants in the current study was 382 meters, whereas past studies 

found mean 6 Minute Walk Distances of 580 meters for 117 healthy men and 500 meters for 

173 healthy women64 and 630 meters for 51 healthy older adults.65 Moreover, the high 

percent body fat and waist circumferences are concerning, given that larger waist sizes [>/

=99.1 cm (39 in) and 101.6 cm (40 in) for women and men, respectively, similar to the mean 

found in the current study] have been associated with a two-fold increased risk of colon 

cancer.66

Scores on psychosocial measures indicate that most participants are in the pre-action phases 

of physical activity adoption (according to the Transtheoretical Model) and have low levels 

of social support for exercise. Given the HIPP intervention is designed to facilitate forward 

progression through the processes of change (i.e., from pre-action to action and maintenance 

stages) and enhance social support for physical activity, we hypothesize that improvements 

in these concepts will coincide with increased physical activity. Moreover, decisional 

balance, enjoyment, and outcome expectations scores indicate that the participants anticipate 

positive results from engaging in physical activity and will likely be receptive to this 

intervention. In fact, baseline scores on several psychosocial variables were higher than 

those found in similar past physical activity intervention studies among sedentary Latinas 

[mean self-efficacy= 2.34 (.079), enjoyment=87.17 (20.22), cognitive processes=2.45 (0.82), 

behavioral processes= 1.99 (0.61), social support from friends=14.93 (6.52), social support 

from family= 17.77 (7.60)]67 and mostly white participants [mean decisional balance= 

0.25(12.69), self-efficacy=2.64 (0.76), behavioral processes=2.39 (0.58), cognitive 

processes= 2.90 (0.71)].68
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While the study is still on-going, a wealth of information has already been collected 

regarding the feasibility of the program. Participant recruitment was completed in timely 

fashion; however, we note that the early stages of recruitment were not as prolific. Feedback 

from research staff indicated that exclusion criteria associated with weight status (i.e., 

BMI<40) and the presence of chronic diseases (i.e., high blood pressure, diabetes) were 

resulting in a substantial number of potential participants being deemed ineligible. After 

discussing these issues with the study physician, the research team concluded that it was safe 

to relax the eligibility criteria and allow individuals with a BMI of < 45 and controlled high 

blood pressure and/or diabetes (but not taking insulin) to enroll in the study. This avoided 

the unnecessary exclusion of potential participants given the frequency of these conditions 

among our target population (African American women between the ages of 50-69 years old 

in the Deep South). Moreover, it allowed women who were perhaps in the greatest need of 

physical activity intervention to enroll in the study and will increase the generalizability of 

our findings.

We have also learned that some recruitment channels were clearly better investments than 

others. Paid advertising on local radio stations produced disappointing results. In contrast, 

involving local churches in our recruitment efforts was instrumental. Once study flyers were 

distributed at local church services and health fairs and the study information was included 

in church announcements, websites, and bulletins, our accrual increased dramatically. 

Numerous other factors could have influenced the slow start for recruitment. For example, 

the protocol required multiple blood draws. Given past issues surrounding mistrust of 

research (i.e., “Tuskegee Incident”) in this region, researchers conducting future studies in 

this area should be mindful that endorsement from key opinion leaders might be necessary to 

facilitate participant enrollment.

A strength of the current study is the randomized controlled trial design. Other unique 

aspects include the at-risk population, automated system that provides the tailoring, along 

with the repeated assessments to ensure tailoring throughout the intervention period, and the 

collection of cancer-related biomarkers. As for limitations, our participants were community 

volunteers with relatively high education levels, which may limit the generalizability of the 

findings.

The current study is well positioned to examine acceptability, demand, and limited efficacy 

and will allow for comment on practicality and adaption. Future studies will be needed to 

address the other key areas of focus for feasibility studies highlighted by Bowen and 

colleagues (see Table 1). We may observe positive (and negative) effects on participants 

(e.g., improved physical activity) in the current study, and cost analyses of such individually 

tailored print-based physical activity interventions in mostly white populations69 already 

provide support for practicality. Moreover, comparing physical activity outcomes from past 

studies using similar interventions in different populations to findings with our participants 

will allow us to speak to adaption. If proven efficacious for increasing physical activity, long 

term goals of this line of research include implementation, integration, and potentially even 

expansion through public health departments, and healthcare-based networks, at which point 

the RE-AIM framework will be considered given its strengths for translating research into 

practice in real world settings. Moreover, mail-delivered intervention strategies may be well-
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suited to supplement and extend the ongoing community health worker efforts of the Deep 

South Network for Cancer Control, especially in hard to reach rural counties.

Transferring the delivery channel of the HIPP intervention to an even more cost-effective, 

interactive technology-based platform may also represent an important potential future 

direction. Formative research for the current study indicated that print was the preferred 

delivery channel in this target population. African Americans trail the national average in 

ownership of computers and broadband access at home and Internet use and is lowest in the 

South.70 Moreover, the research team frequently encountered no cell phone service while in 

the field conducting focus groups. However, the digital divide is shrinking, mostly due to a 

rapid uptake and adoption of smartphones and tablets among African Americans in recent 

years. 71 Recent physical activity studies using text messaging, social media, and websites 

were well-received by African American women. 72-75 While these studies are few in 

number and preliminary in nature, such findings bode well for the m-health future directions 

of this line of research.
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Figure 1. Study Schema
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Figure 2. Consort Diagram
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Table 1
Key areas of focus for feasibility studies and how they were addressed in the current study

Key area* Definition Outcomes of interest Assessed in this study?

Acceptability Is a new program suitable, 
satisfying, or attractive to 
participants?

Satisfaction, intent to continue use, 
perceived appropriateness

Yes. By participant satisfaction 
surveys, exit interviews, recruitment

Demand Is a new program likely to be 
used?

Actual use, expressed interest or intention 
to use, perceived demand

Yes. By participant satisfaction 
surveys, exit interviews, adherence, 
retention

Implementation Can a new program be successfully 
delivered to intended participants 
in some defined, but not fully 
controlled, context?

Degree of execution, success or failure of 
execution

No. This study was conducted in a 
rather controlled context. Please see 
discussion for future directions.

Practicality Can a program be carried out with 
intended participants using existing 
means, resources, and 
circumstances and without outside 
intervention?

Amount/type of resources needed to 
implement; factors affecting ease or 
difficulty of implementation; efficiency, 
speed, or quality of implementation; 
positive/negative effects on target 
participants; ability of participants to carry 
out intervention activities; cost analysis

Somewhat. We will be able to 
comment on positive/negative effects 
on participants (improved physical 
activity). Future directions include 
cost analyses, which have already 
been conducted on similar programs 
in different populations and support 
practicality.69 See discussion for 
future directions.

Adaption To what extent does an existing 
program perform when changes 
are made for a new format or with 
a different population?

Degree to which similar outcomes are 
obtained in new format, process outcomes 
comparison between intervention use in 
two populations

Somewhat. We will be able to 
compare findings with our 
participants to past studies using 
similar interventions in different 
populations.

Integration To what extent can a new program 
be integrated within an existing 
system?

Perceived fit with infrastructure, perceived 
sustainability

No. Program was implemented by 
research staff in current study. Please 
see discussion for future directions.

Expansion To what extent can a previously 
tested program, process, approach, 
or system be expanded to provide a 
new program or service?

Costs to organization and policy bodies, fit 
with organizational goals and culture, 
positive or negative effects on 
organization, disruption due to expansion 
component

No. Please see discussion for future 
directions.

Limited efficacy Does the new program show 
promise of being successful with 
the intended population, even in a 
highly controlled setting?

Intended effects of program or process on 
key intermediate variables, effect-size 
estimation, maintenance of changes from 
initial change

Yes. We will examine group 
differences in changes in physical 
activity from baseline to 6 and 12 
months. Data will be used to estimate 
effect sizes for future power analyses.

*
Adapted from Bowen and colleagues26
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Table 2
Demographic characteristics of the HIPP study participants

Characteristics* Intervention (n=43) (M and SD or 
%)

Control (n=41) (M and SD or 
%)

Overall (N=84) (M and SD or 
%)

African American women 100% 100% 100%

Age (n=84) 56.65 (4.78) 57.29(4.69) 56.96 (4.71)

Educational level

<High school degree 4.7% 4.9% 4.8%

High school graduate 2.3% 2.4% 2.4%

Some college 41.9% 31.7% 36.9%

College graduate 25.6% 34.1% 29.8

Post-graduate work 25.6% 26.8% 26.2%

Do not know 0% 0% 0%

Employment

Unemployed 2.3% 7.3% 4.8%

Retired 20.9% 24.4% 22.6%

Full time 65.1% 56.1% 60.7%

Part time 9.3% 12.2% 10.7%

Do not know 2.3% 0% 1.2%

Annual household income

< $10,000 2.3% 9.8% 6%

≥$10,000 but <$20,000 7.0% 9.8% 8.3%

≥ $20,000 but <$30,000 9.3% 17.1% 13.1%

≥ $30,000 but <$40,000 9.3% 7.3% 8.3%

≥$40,000 but <$50,000 20.9% 14.6% 17.9%

≥$50,000 51.2% 39% 45.2%

Do not know 0% 2.4% 1.2%

Marital status

Married/living with partner 51.2% 31.7% 41.7%

Single 14.0% 12.2% 13.1%

Divorced 23.3% 39% 30%

Separated 2.3% 4.9% 3.6%

Widowed 9.3% 9.8% 9.5%

Do not know 0% 2.4% 1.2%

BMI (n=84) 32.42 (5.17) 31.79 (5.19) 32.11 (5.16)

Waist (cm, n=77) 100.69(11.35) 99.79(4.69) 100.26(11.5)

Body Fat % (n=74) 46.88. (6.59) 47.21(6.48) 47.03(6.50)

*
There were no significant group differences in demographic characteristics.
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Table 3
Baseline physical activity levels and related psychosocial variables (N=84)

Variables* Intervention 
Mean(SD) or %

Control Mean(SD) or 
%

Overall Mean(SD) or 
%

Self report physical activity (minutes/week, 7-Day PAR, 
N=82)

35.10(47.80) 48.23(51.33) 41.50(49.69)

Accelerometer measured physical activity (minutes/week, 
N=80)

12.81 (34.24) 14.66 (35.23) 13.69(34.51)

6 Minute Walk Test (meters, N=84) 377.73 (62.05) 386.25 (54.48) 381.89 (58.29)

Stage of Change for Physical Activity (N=84)

Precontemplation 2.3% 0% 1.2%

Contemplation 44.2% 36.6% 40.5%

Preparation 51.2% 56.1% 53.6%

Action 0% 2.4% 1.2%

Maintenance 2.3% 4.9% 3.6%

Decisional Balance (scores >0 indicate more pros than cons to 
physical activity, N=81)

2.02 (1.16) 2.09 (1.14) 2.06 (1.14)

Physical Activity Self-Efficacy (range = 1-5, N=84) 3.11 (0.94) 2.84(1.01) 2.98(.98)

Physical Activity Enjoyment (range = 18-126, N=82) 92.26 (23.78) 99.46(21.51) 95.68(22.88)

Behavioral Processes of Change for Physical Activity (range = 
1-5, N=80)

3.17 (.67) 3.05 (0.71) 3.12(.69)

Cognitive Processes of Change for Physical Activity (range = 
1-5, N=81)

3.40 (0.79) 3.50 (0.86) 3.45 (.82)

Social Support for Physical Activity

Friends (range =10-50, N=73) 22.49 (11.63) 24.19 (12.28) 23.23 (11.87)

Family (range = 10-50, N=80) 25.56 (11.47) 26.41 (10.61) 25.95 (11.02)

Reward & Punishment (range = 3-15, N=82) 8.95 (3.58) 10.03 (3.12) 9.46 (3.39)

Outcome expectations for Physical Activity (range = 1-5, 
N=84)

4.18 (1.08) 4.26 (.90) 4.22 (.99)

*
There were no significant group differences in baseline physical activity levels and related psychosocial variables.
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