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Abstract

African American women report low participation in physical activity and are disproportionately 

burdened by related conditions (obesity, breast and colon cancer). Physical activity interventions 

have shown promising results among African American women, but most studies in this area have 

focused on short-term increases. More enduring changes in health behavior will be needed to 

eliminate existing health disparities. Thus, the current study examined 12-month physical activity 

and psychosocial outcomes from a pilot randomized controlled trial (N=84) of a Home-based 

Individually-tailored Physical activity Print (HIPP) intervention for African American women in 

the Deep South. Retention was 77.4% at 12 months. HIPP participants increased self-reported 
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MVPA from 35.1 minutes/week (SD= 47.8) at baseline to 124 minutes/week (SD=95.5) at 12 

months, compared to the wellness contact control participants who reported increases from 48.2 

minutes/week (SD= 51.3) to 102.5 minutes/week (SD=94.5) over 12 months (between group 

p>0.05). Results indicate that modest improvements in MVPA and related psychosocial variables 

occurred during the active intervention phase (months 0–6) and were sustained during the tapered 

maintenance period (months 6–12). Low cost, high reach, home-based strategies have great 

potential for supporting sustained participation in physical activity and achieving long-term health 

benefits among African American women in the Deep South.

Introduction

Physical activity is an established modifiable risk factor for several cancers (e.g., breast, 

colon) (Kushi et al., 2006). Accordingly, the American Cancer Society recommends ≥150 

minutes/week of moderate-intensity aerobic physical activity for cancer risk reduction. 

However, most Americans are insufficiently active, especially in the South, where cancer 

incidence and mortality rates are generally higher (U.S. Department of Health and Human 

Services, 2017). Census data indicates that 55% of African Americans, the largest racial 

minority group in the US, live in the South, and 105 Southern counties have an African 

American population of 50% or higher (United States Census Bureau, 2011). African 

American women report particularly low activity levels (36% meet national physical activity 

guidelines vs. 49% of White women) (Centers for Disease Control and Prevention, 2015) 

and suffer disproportionately from related conditions (obesity, breast/colon cancer)

(American Cancer Society, 2016). In fact, breast cancer incidence rates have risen among 

African American women and now exceed rates found among White women in seven 

southern US states (including Alabama) (American Cancer Society, 2016). Moreover, breast 

cancer mortality is 42% higher in African American vs. White women (American Cancer 

Society, 2016). Colon cancer statistics are even more concerning, with African American 

women having a 17.9% higher incidence rate and a 29.4% higher mortality rate than White 

women (American Cancer Society, 2016). Effective physical activity interventions are 

needed to help address these health disparities.

A recent review of physical activity interventions for African American women published 

from 2009–2015 (Bland & Sharma, 2017) found 13 interventions, seven of which produced 

increases in physical activity. While these findings are promising, studies in this area have 

primarily focused on short-term changes in physical activity. Healthy lifestyle behaviors will 

need to be maintained over time to achieve enduring health benefits and meaningfully 

address health disparities. In fact, all interventions in the previously mentioned review lasted 

6 months or less (except one study with a qualitative exploratory research design). Similar 

issues were noted in earlier reviews on physical activity interventions among African 

American adults (Whitt-Glover et al., 2014) (D Pekmezi & Jennings, 2009) and authors 

called for an examination of the long-term impact of physical activity interventions, 

typically defined as at least 6 months after cessation of active intervention (Marcus et al., 

2000), in this target population.
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Thus, to help fill gaps in the literature on physical activity maintenance in underserved 

populations, the current study examines 12-month physical activity and related psychosocial 

outcomes from a Home-based Individually-tailored Physical activity Print (HIPP) 

intervention for African American women in the Deep South (N=84). In the first 6 month 

active intervention period, HIPP intervention participants reported larger increases (M= 

+73.9 minutes/week, SD=90.9) in moderate-intensity or greater physical activity than the 

wait list control group (M=+41.5 minutes/week, SD=64.4, P = 0.22) and significantly 

greater improvements in physical activity goal setting and enjoyment(D. Pekmezi et al., 

2017). We hypothesize that these improvements will be maintained at 12 months, after the 

tapered intervention phase (months 6–12).

Methods

Design

The current study examines 12-month physical activity and related psychosocial outcomes 

from a pilot randomized controlled trial (N=84) of the Home-based Individually-tailored 

Physical activity Print (HIPP) intervention for African American women in the Deep South 

vs. a wellness contact control condition. The primary outcome variable for this study was 

minutes per week of MVPA as measured by the 7-Day Physical Activity Recall interview (7-

Day PAR) at 12 months. Other physical activity and performance and related psychosocial 

outcomes were also assessed at this time point.

Setting and sample

Data were collected at the University of Alabama at Birmingham between 2014 and 2016 

and analyzed in 2017–2018. The study protocol was approved by the UAB Institutional 

Review Board and registered with ClinicalTrials.gov (NCT02574689).

Eligible participants were underactive (<60 minutes/week of MVPA at point of screening) 

women who self-identified as African American and/or Black and had no contraindications 

for unsupervised physical activity (e.g., a history of heart disease, myocardial infarction, 

angina, stroke, Body mass index (BMI) over 45 kg/m2, orthopedic conditions). Eligibility 

criteria also included: 50–69 years of age; stable residence and not planning to move; and 

scoring ≥19 on the Rapid Estimate of Adult Literacy in Medicine (Davis et al., 1993), as the 

intervention materials were written at a 4th grade reading level (Marcus, Banspach, et al., 

1992).

Protocol

Participants were recruited via face-to-face activities and flyers on campus and in local 

municipal buildings (city hall, county health department), community centers, and libraries. 

Further detail on recruitment is available in a prior report (D. Pekmezi et al., 2017). 

Interested individuals were screened for eligibility via telephone interview, which included 

items from the Physical Activity Readiness Questionnaire to assess cardiovascular/

musculoskeletal risk factors (Canadian Society for Exercise Physiology, 1994). Then, 

participants attended an orientation session to learn more about the study, complete the 
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informed consent process, and receive accelerometers, with instructions to wear the devices 

for seven days.

Participants returned the accelerometers to the research center at the baseline physical 

activity and psychosocial assessment and were randomly assigned to one of the two 

interventions: the HIPP intervention or wellness contact control conditions. Randomization 

was stratified by BMI category (BMI < 30 kg/m2 and BMI ≥ 30 kg/m2). Randomization lists 

were pre-prepared by the study statistician and participants received their group assignment 

in a sealed envelope.

All participants completed update surveys (at 6 weeks, 10 weeks, 4 months, 5 months; see 

measures) and received regular group-appropriate cancer prevention print materials by mail 

for 6 months during the intensive intervention period (three intervention mailings in month 

1, two intervention mailings in months 2–3, and one mailing in months 4–6). In the tapered 

maintenance period (months 6–12), participants completed update surveys and received 

intervention mailings at months 8 and 10.

Physical activity and psychosocial assessments were completed again at 6 and 12 months, 

along with accelerometer wear protocols. To encourage retention, participants received 

reimbursement for travel and childcare expenses and incentives for completing the baseline, 

6 month, and 12 month assessments ($25) and the monthly update surveys ($10).

HIPP Intervention

The HIPP intervention encouraged participants to incrementally increase their physical 

activity until national recommendations were met. The two main intervention components 

included 1) motivation-matched physical activity manuals (with targeted advice based on the 

individual participant’s current level of motivational readiness, or stage of change) and 2) 

individually tailored feedback reports. Implementation involved mail delivery and using a 

computer expert system to generate feedback based on participant responses to monthly 

update surveys on Social Cognitive Theory (SCT) (Bandura, 1986) and Transtheoretical 

Model (TTM) (Prochaska & DiClemente, 1983) constructs, such as i) stages of change 

(precontemplation, contemplation, preparation, action, maintenance), ii) processes of change 

(cognitive and behavioral stategies used to advance through the stages of change), iii) self-

efficacy (confidence in one’s ability to be active, despite barriers), iv) decisional balance 

(weighing the pros and cons of participating in physical activity), v) social support from 

friends and family for physical activity, vi) outcome expectations (anticipated consequences 

of physical activity), vii) perceived enjoyment of physical activity, and viii) self-regulation 

(physical activity goal setting and planning).

Participants were also given Accusplit AE120XLv3-xBX pedometers and activity logs to 

encourage self-monitoring, as well as tip sheets addressing barriers to physical activity 

identified during 11 focus groups with African American women in Alabama (e.g. time, 

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

motivation-matched manuals, computer expert-tailored feedback reports, tip sheets were all 

designed/developed in past studies conducted by the team and adapted for the current 

study(D. Pekmezi et al., 2017). Further details on efforts to address the intervention needs 
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and preferences of our target population, formative research, and resulting HIPP intervention 

are available in prior reports (D. Pekmezi et al., 2017).

Wellness contact control condition

These participants were mailed cancer prevention information from the ACS website 

(www.cancer.org) on topics other than physical activity at the same time points as HIPP 

participants.

Measures

Physical activity and performance—The main outcome measure was the 7-Day 

Physical Activity Recall (PAR) (Blair et al., 1985), which estimates minutes per week of 

physical activity. This protocol has previously demonstrated reliability, internal consistency, 

and congruent validity with objective physical activity measures (Pereira et al., 1997) and 

was administered at baseline, 6 months, and 12 months.

Participants also wore ActiGraph GT3X accelerometers for 7 days at each timepoint, which 

measures both movement and intensity of activity and have been validated with heart rate 

telemetry (Janz, 1994) and total energy expenditure (Melanson & Freedson, 1995). ActiLife 

software version 6.1 was used to validate and analyze bouts of activity, with a cut point of 

1952 counts/minute selected as the minimum threshold for moderate-intensity activity 

(Freedson, Melanson, & Sirard, 1998). Moreover, minimum valid wear time was set at four 

days of at least 600 minutes of wear. Consistent with the physical activity data collected by 

the PAR (i.e., physical activity bouts of 10 minutes or more) and the focus of the national 

guidelines, only activity bouts ≥10 minutes were included in the estimation of total minutes/

week of activity.

Time spent in strength and flexibility exercises was assessed with three items (“Do you 

regularly do strength and flexibility exercises like sit-ups, push-ups, yoga, or stretching?”, 

“How many days per week do you do these exercises?”, and “On the days that you do 

strength and flexibility exercises, how many minutes do you spend doing them?”) used in 

several similar past studies (Marcus et al., 2015; Marcus et al., 2007). Weight was measured 

on Scaletronix digital scale to nearest 1/10th kg.

To gain an understanding of whether the physical activity intervention improved physical 

functioning, participants completed the 6-Minute Walk Test at the research center at 

baseline, 6 months and 12 months. This test determines the distance that can be walked on a 

flat, hard surface in 6 minutes and has wide-spread use in both clinic and field testing 

(Butland, Pang, Gross, Woodcock, & Geddes, 1982).

Psychosocial Variables—Demographic information was collected at baseline. 

Transtheoretical Model and Social Cognitive Theory constructs were measured at the 

research center at baseline, 6 months, and 12 months and then via mailed update surveys at 6 

weeks, 10 weeks, 4 months, 5 months, 8 months, and 10 months for intervention tailoring. 

Participants’ stage of change for physical activity was determined by four items, with 

previously demonstrated reliability (kappa = 0.78; intraclass correlation, r = 0.84) and 

concurrent validity with measures of self-efficacy and physical activity (Marcus, Selby, 
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Nlaura, & Rossi, 1992). Reliable and valid measures were also used for assessing physical 

activity processes of change (40 items, 10 subscales, alphas= 0.62–0.96) (Marcus, Rossi, 

Selby, Niaura, & Abrams, 1992), decisional balance (16 items; alphas: Cons = 0.79 and Pros 

= 0.95) (Marcus, Rakowski, & Rossi, 1992), social support from family and friends (13 

items; alphas = 0.61–0.91) (Sallis, Grossman, Pinski, Patterson, & Nader, 1987), outcome 

expectations (9 items; alpha = 0.89) (Resnick, Zimmerman, Orwig, Furstenberg, & 

Magaziner, 2000), enjoyment (18 items; alpha = 0.96) (Kendzierski & DeCarlo, 1991), self-

regulation ( 20 items; alphas=.87-.89) (Rovniak, Anderson, Winett, & Stephens, 2002), and 

self- efficacy ( 5 items; alpha = 0.82) (Marcus, Selby, et al., 1992).

Data Analysis

Differences between the intervention and control group in physical activity and related 

psychosocial variables at 12 months were examined with a generalized linear model 

controlling for values at six months. Data were analyzed as intent-to-treat using complete 

case analysis and mixed models with the assumption that data were missing at random. 

Results were similar, so the p values for complete case analysis are presented. Within-group 

differences between six and 12 months were analyzed with paired t-tests. For categorical 

data, Fisher’s exact test was used for between-group comparisons. The proportion of 

participants meeting physical activity guidelines at 12 months was compared between 

groups by Fisher’s exact test and expressed as an odds ratio and 95% confidence interval. In 

secondary analyses, minutes of MVPA was compared by employment status (full time vs. 

other), age (< 60 vs. ≥60) and education (college vs. other) by t-tests. For all analyses, a p of 

< 0.05 was deemed statistically significant and were performed with SAS® version 9.4.

Results

Demographic Characteristics

Of the 84 participants randomized, 65 (77.4%) provided primary outcome data at 12 months. 

Participants were African American women living in Birmingham, Alabama. The mean BMI 

was 32.1 kg/m2 (SD=5.16) and the average age was 57 years old. Most reported full-time 

employment (60.7%) and at least a college level degree (56%). See previously published 

report for more detail on demographic characteristics (D. Pekmezi et al., 2017).

Changes in physical activity and performance at 12 months

Unadjusted means of weekly minutes of self-reported MVPA over time are presented in Fig. 

1. Participants in the HIPP intervention arm increased their self-reported MVPA from 35.1 

minutes/week (SD= 47.8) at baseline to 124 minutes/week (SD=95.5) at 12 months, 

compared to the control participants who reported increases from 48.2 minutes/week (SD= 

51.3) to 102.5 minutes/week (SD=94.5) over 12 months (between group p>0.05). The 

largest gains in MVPA occurred during the active intervention phase, with the HIPP arm 

reporting an approximate 33 min/week greater increase in physical activity from baseline to 

6 months than the wellness contact control arm (between group p>0.05) (D. Pekmezi et al., 

2017).
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MVPA gains during the first 6 months were mostly sustained during the maintenance period. 

Between months 6 and 12, the intervention participants increased their self-report physical 

activity by 12.1 minutes/week, whereas the control arm reported increases of 5 minutes/

week. There were no significant within- or between-group changes in self-report MVPA 

from 6 months to 12 months; however, the HIPP arm continued to report greater physical 

activity (almost 22 more minutes/week) than control at conclusion of the maintenance 

period.

Accelerometer data also indicated no significant within- or between-group changes in 

MVPA from 6–12 months and provided lower estimates of MVPA at 12 months than self-

report findings (Spearmann correlation r=0.40).

Some subgroups of participants found the intervention particularly beneficial to physical 

activity maintenance. HIPP participants with higher levels of education (college degree, 

N=19) reported significantly greater physical activity (M=156.5 minutes/week of MVPA, 

SD= 96.9) at 12 months than less-educated HIPP participants (no college degree, N=15; 

M=83 minutes/week of MVPA, SD=77.6), p= 0.02. No such trends were found for age and 

employment status, despite a priori hypotheses that older and/or less employed participants 

might have more time available to participate in intervention-related activities than younger 

and/or more employed participants.

At 12 months, 44.1% of Intervention participants met ACSM guidelines for physical activity 

(self-reported MVPA ≥ 150 min per week), which was higher, but not statistically different, 

than the 6 month percentage (25.6 %). The number meeting guidelines in the control group 

changed from 21.6 % at 6 months to 25.8 % at 12 months. The odds of meeting guidelines 

did not significantly differ between the groups at 12 months (OR 2.27, 95% CI 0.79– 6.49, p 

= 0.19).

There were no significant between-group differences in changes in strength and flexibility 

exercises or weight from 6–12 months (see Table 1); however, the intervention arm reported 

almost twice as much time spent participating in strength and flexibility exercises at 12 

months (37 minutes/week), compared to the control arm (20 minutes/week). Moreover, the 

control group reported a significant decrease in 6 minute walk distance from 6 to 12 months 

(Mean change= −40.9 meters, SD= 61.3), unlike the small reduction observed in the 

intervention arm. These differences approached significance (p=0.059).

Changes in physical activity related psychosocial variables at 12 months

The HIPP arm reported significantly greater improvements in physical activity related 

psychosocial variables, such as physical activity goal setting (P = 0.02) and enjoyment (P = 

0.04), compared with the control group, after the 6-month active intervention (D. Pekmezi et 

al., 2017). There were no significant between group differences in changes in any 

psychosocial variables over the maintenance period, yet the HIPP arm still continued to 

report higher scores on physical activity goal setting (M=2.88, SD= 0.98 vs. M= 2.37, 

SD=1.02) and enjoyment (M=100.89, SD=21.23, vs. M=84.7, SD=29.2) than the control 

arm at 12 months. Moreover, motivational readiness for physical activity appeared higher in 

the intervention arm, with 66.7% of the intervention arm vs. 44% of the control arm 
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reporting maintenance as their stage of change for physical activity at 12 months. There 

were no within group differences in changes in any psychosocial variables from 6 to 12 

months, with one exception. The control arm reported significant increases in decisional 

balance scores (Mean change= 0.29, SD= 0.65) over the maintenance period, yet their mean 

decisional balance score was still lower at 12 months (M=1.84, SD=1.13) than the 

intervention arm (M=1.95, SD=1.14).

Discussion

Findings indicate that improvements in self-reported physical activity and related 

psychosocial variables among African American women in the Deep South after 6 months 

active participation in the Home-based Individually-tailored Physical activity Print (HIPP) 

intervention (D. Pekmezi et al., 2017) were maintained at 12 months. More importantly, this 

improvement was achieved with a tapered intervention, consisting of only two maintenance 

dose mailings over the maintenance period, from months 6 to 12. This study fills an 

important gap in the literature as few physical activity intervention studies conducted among 

African American women have followed participants past 6 months (Bland & Sharma, 

2017).

We were able to compare our results with similar past physical activity print intervention 

studies conducted among other minority women (Latinas) (Marcus et al., 2015) and mostly 

White adults (Marcus et al., 2007). Retention rates at 12 months of 77.4% for African 

American women in the current study were equivalent to other studies, i.e., 80.8% for 

Latinas, and 80.25% in the mostly White adult sample. As for physical activity outcomes, 

HIPP intervention participants on average reported less physical activity at 12 months (124 

minutes/week MVPA) than the mostly White participants (M=162.37 minutes/week MVPA), 

yet more than the Latina participants (M=95.78 minutes/week) at 12 months. Similarly, 

44.1% of HIPP intervention participants met national guidelines for physical activity (self-

reported MVPA ≥ 150 min per week) at 12 months, whereas almost 50% of mostly White 

participants and only 16.7% of Latina participants in other studies met guidelines at the 

same time point. Physical activity-related psychosocial outcomes at 12 months in the current 

study were analogous to findings from the past physical activity print intervention study 

among mostly White participants, in that gains in behavioral and cognitive processes of 

change, self-efficacy, and decisional balance were maintained from 6 to 12 months. 

Psychosocial data on the Latina participants were not available at this time point.

Strengths of the current study include the use of a theoretical framework and randomized 

controlled design. Only six of the studies in the previously mentioned review of physical 

activity interventions for African American women (Bland & Sharma, 2017) were 

randomized controlled trials. Most of the evidence base in this area rely on quasi-

experimental designs and small pilot studies. Moreover, the intervention was grounded in 

strong behavioral theory, unlike seven of the 13 interventions in the recent review (Bland & 

Sharma, 2017), which called for more incorporation of theory. The main limitation of the 

current study is the use of a small sample of community volunteers, which may reduce the 

generalizability of findings to the overall target population.
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Participants also were generally well-educated and findings suggested that participants with 

higher education levels benefited more from the HIPP intervention, as they reported greater 

physical activity (almost 74 additional minutes/week of MVPA) at 12 months than those 

with lower education levels. This contrasts with past findings of King and colleagues, in 

which less-educated participants were more likely to maintain exercise gains at 2-year 

assessment (King et al., 1997). These discrepancies in results may be attributed to 

differences in the literacy requirements of the intervention delivery channels, as HIPP relied 

on print materials and the SSHIP trial of King et al. involved group-based exercise and/or 

telephone-based counseling. Regardless, future directions in this area should incorporate 

lower literacy intervention approaches (telephone counseling, DVDs, etc.). Such strategies 

will enhance the inclusivity of the HIPP intervention, as well as its effectiveness and 

relevance for less-educated individuals. This represents a critical next step, as education 

levels in this region are below the national average (United States Department of Commerce, 

2012).

Moreover, participants described interest in strength and flexibility exercise at 6 months (D. 

Pekmezi et al., 2017)and the substantial participation in such activities at 12 months further 

confirms the relevance of this topic for African American women in the Deep South. While 

HIPP currently focuses on aerobic physical activity, strength and flexibility exercises are 

now emphasized in the national physical activity guidelines and will need to be incorporated 

in future iterations of this program.

Conclusion

Home-based print physical activity intervention approaches are relatively low cost, bypass 

frequently cited barriers to participation (transportation, time, childcare), and require 

minimal effort from research staff. Such maintenance strategies have great potential for 

scale-up and may represent a promising tool for supporting sustained lifestyle behavior 

change among African American women in the Deep South, which will be essential to 

achieving long-term health benefits and eliminating existing cancer disparities in this at-risk 

target population.
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Figure 1. 
Changes in self-reported moderate-to-vigorous physical activity over time.
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Table 1.

Changes in physical activity from 6 months to 12 months

Intervention Control

Variables 6 Month 
Mean (SD)

12 Month 
Mean (SD)

Change (SD) 6 Month 
Mean (SD)

12 Month 
Mean (SD)

Change (SD) P

Self report MVPA (min/
week, 10 minute bouts)

103.6 (86.5) 124.0 (95.1) 12.1 (94.9) 90.2 (71.6) 102.5 (94.5) 5.0 (92.9) 0.45

Accelerometer MVPA 
(min/week, 10 minute 
bouts)

31.5 (58.9) 17.7 (40.6) −17.1 (65.5) 20.8 (38.2) 12.4 (31.9) 1.6 (50.2) 0.80

Self report strength and 
flexibility exercise (min/
week)

25.1 (67.5) 37.0 (69.0) 9.8 (63.9) 20.7 (39.8) 20.0 (31.7) 0.6 (21.9) 0.31

6MWD (meters) 364.8 (54.7) 353.9 (52.0) −10.7 (53.1) 367.4 (48.8) 330.5 (48.8) −40.9 (61.3)* 0.059

Weight (kg) 85.6 (13.9) 85.4 (14.0) −0.4 (3.4) 87.4 (14.0) 89.7 (13.3) −0.6 (2.9) 0.91

*
p < 0.05 for within group change, paired t-test

SD=standard deviation
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