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Abstract

Background: Many studies have used the internet to promote physical activity (PA) in several 

settings, including the home environment, but few have been tailored for African Americans 

(AAs). To address this research gap, we conducted focus groups with AAs to inform the 

development of a web-based intervention, Physical Activity for The Heart (PATH), that leverages 

openly accessible platforms, such as YouTube, to promote PA in any setting.

Corresponding author: Jacob Kigo Kariuki, University of Pittsburgh, 3500 Victoria Street, Pittsburgh, PA 15261, Office: 
412-624-8149, kigok@pitt.edu.
Author contributions
Dr. Kariuki takes responsibility for the integrity of all aspects of the manuscript.
Study concept and design: Dr. Kariuki
Reviewing the study concept and protocols: All authors.
Drafting of the manuscript: Jacob Kariuki.
Critical revision of the manuscript for important intellectual content: All authors.

Disclosures
Conflict of Interest: none declared.
Declaration of interests
The authors declare that they have no known competing financial interests or personal relationships that could have appeared to 
influence the work reported in this paper.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered 
which could affect the content, and all legal disclaimers that apply to the journal pertain.

HHS Public Access
Author manuscript
Contemp Clin Trials. Author manuscript; available in PMC 2022 May 01.

Published in final edited form as:
Contemp Clin Trials. 2021 May ; 104: 106380. doi:10.1016/j.cct.2021.106380.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Purpose: To describe the rationale and design of a pilot randomized clinical trial (RCT), that 

examines the feasibility and acceptability of the PATH intervention among 30 AA adults aged 40–

70 years without history of cardiovascular disease.

Methods: A 12-week, single-site, wait-listed RCT with subjects randomized 1:1 to either: 1) 

treatment group - participants receive the PATH intervention, including the online portal and twice 

a month phone calls from a PA coach, or 2) attention control group - participants receive a self-

help PA handout and twice a month general health newsletter. All participants self-monitor step 

count using actigraphy. The primary outcomes of this 12-week, pilot RCT are recruitment, 

retention, and adherence to self-monitoring (Actigraph wear time) and the intervention protocol 

(PATH utilization). The secondary outcomes include changes in PA (step count, moderate-to-

vigorous PA, exercise self-efficacy), and cardiometabolic risk (HbA1C, HDL, LDL, total 

cholesterol, type 2 diabetes risk score, percent body fat, weight, and waist circumference) from 

baseline to 12 weeks.

Conclusions: This study will provide PATH intervention feasibility and acceptability data 

among inactive AA adults and will inform a future, full-scale RCT testing efficacy.

Keywords

physical activity; web-based; cardiometabolic risk; self-monitoring; technology; physical activity 
tracker; randomized controlled trial

Introduction

Physical activity (PA) is inversely associated with cardiovascular disease (CVD),1 yet 

adherence is very low especially among AAs who bear the highest burden of CVD in the 

United States.2 Currently, only 18% of African American (AA) adults adhere to the 

minimum 150 minutes per week of moderate to vigorous physical activity (MVPA) 

recommended by the 2018 physical activity (PA) Guidelines for Americans.3,4 Multiple 

studies exploring barriers and facilitators of PA among AAs have emphasized the need for 

interventions that account for socio-environmental barriers to PA such as unsafe 

neighborhoods and limited access to fitness facilities.5–7 To mitigate these barriers, home-

based PA interventions delivered via mail, telephone and internet have been developed.8–10 

Although only a few of these interventions have been tested among AAs,11 preliminary 

studies have reported more participation and retention of AAs in home-based PA programs.
12–14 However, the associated PA outcomes have been modest, especially among less 

educated AAs.14 Low literacy levels and reliance on print-based resources with no cultural 

appeal are thought to limit the utility of many home-based interventions targeting AAs.
6,14,15

To address these limitations, our investigative team16 conducted four focus groups of 

inactive AAs to identify culturally salient resources that should be included in a web-based 

PA program designed for inactive AAs. Our findings16 corroborated what other studies 
6,17,18 have described in the need for resources that make PA convenient, fun to engage in, 

and feature people to whom inactive AAs can relate, especially regarding body size, fitness 

status and age. Yet there is a paucity of PA interventions that are designed to incorporate 
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these preferences.11,19,20 To bridge this gap, we adopted the framework of social cognitive 

theory21 to develop a web-based PA for The Heart (PATH) intervention that leverages 

openly accessible platforms, such as YouTube, to proffer workout videos that match the 

reported preferences. Currently, PATH includes over 90 workout videos vetted by a team of 

experts and curated on the PATH website in 3 controlled levels of intensity (beginner, 

intermediate, proficient). The workouts included in each of the 3 levels are carefully selected 

to foster gradual progression from low to high intensity PA, and to encourage slow build-up 

of weekly MVPA and step count in accordance with the FITT-VP (frequency, intensity, time, 

type, volume, progression) principle.22

This manuscript describes the protocol of a pilot randomized controlled trial (RCT) designed 

to assess the feasibility and acceptability of the PATH intervention for promoting PA among 

AAs. The primary outcomes of this 12-week, pilot RCT are recruitment (i.e., enroll target 

sample within 6 months), retention (i.e., retain ≥80% of the sample), and adherence to self-

monitoring protocols (i.e., achieving sufficient Actigraph wear time) and intervention 

protocol (PATH utilization). The secondary outcomes include changes in PA (step count, 

moderate-to-vigorous PA, exercise self-efficacy), and established cardiometabolic risk 

factors23 (HbA1C, type 2 diabetes risk score, waist circumference, body mass index (BMI), 

weight, percent body fat, blood pressure, and lipids (LDL, HDL, and total cholesterol) from 

baseline to 12 weeks. We hypothesize that participants who are randomized to the PATH 

intervention group will show greater increase in PA at 12 weeks compared to those assigned 

to the attention control group. We also hypothesize that the PATH intervention group will 

have a lower cardiometabolic risk profile at 12 weeks compared to the attention control 

group.

Methods

Study design

This pilot study is a 12-week RCT focusing on PA, with 30 AA adults randomized 1:1 to 

either: 1) the PATH intervention group, or 2) attention control group. The PATH intervention 

group will be given controlled access to the PATH website specific to their baseline fitness 

level. The controlled access will limit each participant’s access to resources that are 

appropriate for their fitness level. In addition, the intervention group will receive text 

reminders to log into PATH, and twice a month Zoom calls from a PA coach to monitor 

progress and review goals. The control group does not receive the intervention, but does 

receive the Be Active Your Way booklet24 which is recommended by the Centers for Disease 

Control and Prevention (CDC) as a pragmatic self-help resource for promoting PA. In 

addition, twice a month, the control group receives a newsletter focusing on general health 

topics as a strategy to maintain contact. The control group will crossover to PATH after 

completing their 12-week follow-up assessments. All participants will self-monitor daily 

steps via a wrist-worn Actigraph GT9X during the entire course of the study. In addition, a 

blinded waist-worn Actigraph GT3X will be used to monitor MVPA for 7 days at baseline 

and at the end of study. All participants will be compensated for their internet data use.

Kariuki et al. Page 3

Contemp Clin Trials. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Setting

The study will be conducted out of the University of Pittsburgh, with participant recruitment 

from the greater Pittsburgh area. The Institutional Review Board approved the protocol. A 

written informed consent will be obtained from all participants prior to participation in study 

procedures. The study is registered with clinicaltrials.gov (NCT04280783). Recruitment 

commenced in October 2020.

Participants and recruitment

To obtain our targeted sample of 30 participants, we will work closely with the Pittsburgh 

Claude E Pepper Center and the Pitt Clinical and Translational Sciences Institute (CTSI) 

Community PARTners, which focuses on underserved populations. We will recruit at 

businesses and community centers frequented by AAs using flyers with a link to the study 

screening webpage. We aim to achieve a minimum 25% male representation in the sample. 

Study eligibility criteria include age between 40–70 years, body mass index (BMI) ≥ 25 

kg/m2, self-reported PA ≤ 405 Metabolic Equivalents [METs]), American Diabetes 

Association (ADA) type 2 diabetes risk score ≥5 (denotes high risk), regular access to the 

Internet, and self-identifying as AA/black. Exclusion criteria include pregnancy, history of 

CVD, diabetes, or any medical condition that necessitate supervision when initiating an 

exercise program. Figure 1 outlines the screening process, randomization, and assessment 

plans.

Screening and online questionnaires

Individuals who respond to recruitment solicitations will be directed to a web link that 

provides a brief overview of the study and eligibility criteria. Those who are eligible will be 

guided to click another link that will enable them to complete a battery of 13 brief 

questionnaires that are outlined sequentially in Table 1. Eleven of these questionnaires were 

developed on RedCap and can be completed online within 40 minutes. The eligibility 

criteria are embedded within the online surveys so that the data collection is terminated 

when a potential participant enters information that makes them ineligible. Those who 

complete the RedCap questionnaires will be scheduled for a 15-minute phone interview, 

during which the Modified Activity Questionnaire (MAQ)25 will be used to review past 

month PA patterns. Individuals who remain eligible and report ≤405 MET-minutes/week 

will be scheduled for a 15-minute technology set-up session. They will also be instructed to 

complete the online Automated Self-Administered 24HR Dietary Recall26 before the 

technology set-up session.

Technology set-up and informed consent

Before the phone technology set-up session, participants will receive an email with 

instructions on how to install the software that will be used in the study. The software 

includes Zoom (for assessments and coaching), Fitbit mobile app (connects with Aria II 

scale), and Actisync desktop or CentrePoint mobile app (connects with ActiGraph). During 

the phone session, the study staff will ensure that the correct software have been installed 

and will provide the login information needed to connect the software to the study. Those 

who are successful in installing the software on their devices will receive an electronic copy 
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of the informed consent which they will be asked to sign via DocuSign. Individuals who will 

not be able to install the software will be tallied for feasibility analysis, but they will not be 

able to proceed with the study.

Baseline assessment via Zoom

Individuals who remain eligible will be scheduled for a baseline assessment via HIPAA 

compliant Zoom. Before the baseline assessment, each participant will receive a shipment 

with all the supplies they will need for the assessment including HemaSpot SE kit,36 Omron 

Model BP7450 blood pressure machine, ActiGraph GT9X wrist and GT3X waist 

accelerometers, Fitbit Aria II scale, and Perfect Waist Tape Measure. During the Zoom 

baseline visit, the study staff will review the data provided in the physical activity readiness 

questionnaire (PAR-Q)27 and health history forms, ask questions that will be used to 

compute PA index,35 and discuss the study aims and group assignments. The staff will then 

verify that the informed consent has been signed before proceeding with the assessment. The 

baseline assessments will include glycated hemoglobin (HbA1C), blood pressure (BP), 

weight, percent body fat, waist circumference, and lipids (HDL, LDL and total cholesterol).

The assessment will commence with the study staff and participant reviewing the waist 

circumference self-measurement video (http://www.myhealthywaist.org/index.php?id=90) 

and guidelines developed by the International Chair on Cardiometabolic Risk.37 The 

participant will then be instructed to go to the bathroom and take the measurement in front 

of a mirror using the Perfect Tape Measure as instructed in the video and to show the 

measurement (which is locked by the tape measure) to the study team. The weight and 

percent body fat will be measured with the participant wearing light clothing and standing 

bare feet on the Fitbit Aria II scale footpads. The recorded weight and percent body fat will 

be available to the study team via the Fitbit API.

When taking blood pressure measurement, the participant will be instructed to apply the cuff 

on the bare left arm, ensuring that nothing is constraining the arm above the cuff. The easy-

wrap ComFit cuff used in Omron Model BP7450 fits standard to large adult arms ranging 

from 9 to 17 inches in circumference38 (XL cuff will be supplied upon request). After 

applying the cuff, the participant will be asked to relax, sitting in a chair with both feet 

resting flat on floor and back straight and supported. After resting for at least 5 minutes with 

the left arm resting comfortably on a flat surface at heart level, the participants will be asked 

to turn on the BP machine and take 3 measurements at one-minute intervals. The participant 

will show the screen of the BP machine to the staff conducting the assessment after each 

measurement. Any participant with two readings of elevated BP (>130/80) will be referred 

to their primary care provider (PCP) for management. Participants with severe hypertension 

(BP ≥180/110 mmHg) will be instructed to get urgent medical attention to control their BP 

before their eligibility to take part in the study can be re-evaluated. Those without primary 

care providers will be given information about free health clinics, including all the branches 

of Primary Health Care Network (PHN) which is one of our recruitment partners. PHN is 

the largest federally qualified health care center in Pennsylvania.

Blood samples for HbA1C and lipids (LDL, HDL, and total cholesterol) will be collected 

via fingerstick using HemaSpot SE kits. The sample will be collected under supervision of 
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the study staff and following the steps outlined in the dry blood sample collection video 

provided by CoreMedica laboratory (https://www.coremedicalabs.com/blood-ds/).39 The 

samples will be mailed to the lab for analysis using established protocols for dry blood spot 

method.36 Participants with HbA1C levels above 6.5 will be referred to their PCP or free 

health clinic for further evaluation and management. After completing the 90-minute 

baseline visit and assessments, eligible participants will be asked to wear the waist and wrist 

ActiGraphs to monitor PA for a 7-day run-in period. The run-in period will help potential 

participants appreciate study expectations and will provide objective data on baseline MVPA 

and step count. The waist-worn GT3X Actigraph will be blinded to participants (no display) 

and will be used to measure sedentary behavior, light PA and MVPA.

The wrist-worn GT9X Actigraph will be enabled to display steps and will be used to 

measure step count and sleep patterns (Fig 2). Individuals will need to wear both ActiGraphs 

for ≥10 hours on ≥4 days to be eligible for randomization. These baseline assessment 

procedures will be repeated at 12 weeks. Individuals randomized to the attention control 

group will repeat the assessments again after 24 weeks, marking their 12th week of 

intervention after crossing over to the PATH condition. No additional assessments will be 

done on the initial PATH group after the 12th week end-of-intervention assessment.

Randomization and orientation

At the end of the 7-day run-in period, the research staff will randomize eligible participants 

with equal allocation (1:1) to either the PATH intervention or the control arm using a 

computer software. Group assignments will be generated using the minimization adaptive 

randomization40 technique to achieve a balance between the treatment and control groups in 

regard to age (40–55; 56–70 years) and sex (male/female). After randomization, each 

participant will be scheduled for a 30-minute Zoom video conference where they will be 

oriented to PATH or Control group resources.

Intervention description

After randomization, each participant will be oriented to the resources and protocols for 

their randomized group assignment within 7 days. The intervention group will be given a 

password-protected profile to access the PATH website, and a detailed orientation on how to 

use all the resources included in PATH. In addition, the intervention group will have access 

to a remote health coach. The control group will not have access to the PATH website or 

remote PA coaching until after the 12-week wait-list control period. After the run-in period, 

both groups self-monitor their PA using ActiGraph GT9X.41

i. The PATH platform

a. Intervention development—The development of PATH was informed by our prior 

work16 and other studies6 reporting AAs preference for video-based PA resources that 

include “someone who resembles our shape,” and activities that are convenient and doable in 

settings where they do not feel vulnerable. The core of PATH includes high quality workout 

videos carefully selected and vetted from open source platforms such as YouTube.42 We 

leveraged open source technology to make PATH low cost, scalable and easy to update. 
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Specifically, we selected workout videos that match AAs preferences6,16–18 guided by social 

cognitive theory’s premise that observing similar others succeed can motivate action and 

help demonstrate a plan for success.43 The selected workout videos were vetted and curated 

on the PATH website where they are readily accessible without ads. The vetting process 

included evaluation of cultural appropriateness by community stakeholders, and content 

review by a team of PA experts using a standardized instrument used to evaluate workout 

videos that are included in fitness apps.44

a. PATH workouts—Internet ubiquity and the creation of YouTube42 in 2005 has 

empowered fitness experts across the globe to generate and share a wide variety of high 

quality workout videos and other resources designed to make PA convenient and enjoyable 

for all demographics. In developing PATH, we concentrated our expertise on identifying and 

vetting high quality workout videos rather than creating new workouts.

The selection process started with a manual search on YouTube using search terms that were 

optimized to yield workouts that target individuals with diverse body shapes and low fitness 

status. The search terms included plus size, beginner, basic, and curvy workouts. About 250 

workout videos were selected for vetting. To start, PATH included over 90 workout videos 

curated in 3 levels of intensity (beginner, intermediate, proficient) and 8 activity categories 

(walking, dance, step aerobics, pilates, calisthenics, strength training, jumping jacks, and 

kickboxing). The PATH platform allows users to rate the likability of each workout video via 

a 5-star rating system, and the difficulty level associated with the workout using the Borg 

Rating of Perceived Exertion (RPE) Scale45 (see Fig. 3). Further, we developed an algorithm 

that leverages user metrics to identify more workout videos that are likely to appeal to our 

target population (PATH Fresher algorithm, described below).

b. PATH Fresher algorithm—To keep the PATH platform up-to-date and more aligned 

with user preferences, we developed the PATH Fresher algorithm that interacts with the 

YouTube recommender algorithm46 to identify new workout videos that are likely to appeal 

to PATH users. The algorithm goes through all workout videos ever watched within the 

PATH platform and identifies those that are highly rated by users. A browser is then 

launched in the background and each video is ‘visited’ by the algorithm. These visits 

activate the YouTube recommender algorithm, which then suggests more similar workout 

videos. Using this iterative method, The PATH Fresher algorithm computes a list of top 

recommended workouts such that each time a video is recommended by YouTube, it 

commands a +1 vote that is tabulated by PATH Fresher. Videos that are recommended more 

often subsequently have higher votes. This list of recommendations is then aggregated and 

copied to the PATH back-end, and top-rated videos by the algorithm can be efficiently 

prioritized for vetting by expert study personnel. Figure 4 depicts a screenshot of PATH 

Fresher algorithm running in the background and the top-rated recommendations from a 

prior run.

c. PATH dashboard, community forum and reminders—The PATH platform 

includes ‘My Path’ dashboard which is synchronized with CentrePoint API47 to provide 

near real-time feedback to users on their progress towards weekly and monthly step count 

goals. In addition, the dashboard displays the workouts that are recommended to the user by 
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the PA coach and the progress made in doing the workouts. Users can also select their own 

favorite workout videos from the workout library by clicking on the heart button embedded 

with each workout (see Fig 3). The favorite workouts will appear on ‘My Path’ dashboard 

above those recommended by the PA coach (see Fig 5). Another valuable resource included 

in PATH is a moderated community forum where participants interact and share experiences. 

Lastly, when users are registered in the PATH platform, they are requested to select the 

frequency and time when they would like to get reminders to do their workouts. These 

reminders are automatically sent as email and text messages from the PATH platform 

motivating the user to log in to PATH (e.g., It is time for your workout! No matter how slow 
you go, you are already beating everyone sitting on the couch — S. Miller). The study team 

is able to monitor all users’ activities within the PATH platform and can troubleshoot 

technology and other usability problems.

ii. PA prescription and health coaching

After randomization, the PA coach who is AA will work with each participant to develop 

their PA prescription guided by the FITT-VP principle22 which recommends the frequency, 

intensity, time/duration, type, volume and progression of PA regimens. The goal of the 

exercise prescription will be to increase baseline PA by ≥ 6000 steps/week over the course of 

the study. Our PA prescription process will begin by identifying a suitable PATH level for 

each participant based on their estimated maximum rate of oxygen consumption during 

incremental exercise (VO2 max).22

The VO2 max will be predicted using a validated non-exercise prediction model for peak 

VO2 (VO2 peak) whose covariates include sex, age, waist circumference, resting heart rate 

and PA index.35 Individuals with predicted VO2 max ≤ 35th percentile rank for their age and 

gender will be considered for assignment to the Beginner PATH level (includes light 

intensity PA <3 METs). Those with VO2 max between 35th and 75th percentile rank will be 

considered for assignment to Intermediate PATH level which includes moderate intensity PA 

(3–5.9 METs) in addition to the Beginner PATH content. Participants with VO2 max greater 

than 75th percentile rank will be considered for assignment to Proficient PATH level which 

includes vigorous intensity PA (≥6 METs) in addition to the Intermediate PATH content. The 

PA coach can change the assigned level based on her/his evaluation of the participant’s 

capabilities during the introductory and subsequent twice a month coaching meeting.

After assigning the PATH level, the PA coach will guide each participant in selecting their 

weekly PA goal and will help them start slowly with a plan to establish regular exercise 

frequencies of 3–5 days per week. The coach will also guide participants to select activities 

with intensity to help them progress along the PA continuum (i.e., replacing sedentary 

behavior with light PA and then MVPA). To foster safety, participants will be instructed to 

use the RPE Scale45 as a guide for adjusting the intensity of their PA regimen. The scale 

ranges from 6 (no exertion at all) to 20 (maximal exertion) and is embedded within each 

workout video on PATH (see Fig 3). Specifically, the participants will be asked to maintain 

PA at perceived exertion ratings between 12 to 14 (i.e., moderate intensity) on the RPE 

Scale.
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To ensure gradual progression in PA intensity, participants will be asked to rate each 

workout that they engage in on the RPE scale. Progress will be reviewed every 2 weeks, and 

more intensity will be allowed, including transition to the next PATH level, when most 

workouts within the assigned PATH level are perceived to be “very light” (≤9 on the RPE 

Scale). If a participant forgets to rate their workouts, the coach will discuss the intensity of 

the workouts during the coaching sessions and recommend a goal that aligns with each 

person’s capabilities. This method will ensure that the prescribed regimen for each 

individual is based on their physical ability and fitness status. Although the PA coach will 

provide solid examples of the combination of workout videos that could help participants 

attain their personalized goals, each participant will have access to all resources within their 

PATH level and will be encouraged to select a PA regimen that includes their preferred 

workout videos and other types of PA appropriate for their fitness level.

The workouts that are recommended by the PA coach and those selected by each participant 

as favorites will be featured on the personalized PATH dashboard. Box 1 illustrates a PA 

prescription for Mary; in the first 2 weeks, her PA regimen includes her usual walks (7000 

steps/week) and 10 minutes of additional dance workouts each week. The PA prescription 

will be revised after every 2 weeks based on the progress made. Those who manage to 

increase their PA by ≥1000 steps/week for 6 weeks will attain the study goal and their plan 

for the remaining study period will be to maintain the improved PA regimen. However, each 

participant can opt to continue with a gradual increase in PA volume.

To simplify access and support maintenance of PA, the workout videos are organized into 

specific categories (e.g., walking, dance, steps aerobics) and can be sorted by duration and 

METs. To reduce risk of injury, the amount and intensity of PA will be increased gradually 

over the course of the study, as advocated by the American College of Sports Medicine 

(ACSM).48 Although there are no established standards on how to increase PA gradually, 

available evidence suggests that it is safe to increase PA by about 10 minutes every week.
48,49 Through ‘My Path’ dashboard, each participant will have near real-time feedback on 

their progress towards their weekly and monthly step goals (Fig 5).

To complete the PA prescription, participants will provide their preferred schedule for 

receiving PA reminders and twice a month phone calls from the PA coach to monitor 

progress and revise PA goals. During the study period, participants will be encouraged to 

adhere to their PA goals and share their experiences on the PATH community forum 

moderated by the study staff. At the end of the study, the investigators will survey 

participants for feedback on resources that were most helpful to them and ideas for 

improving the PATH intervention.

iii. Self-monitoring

Following randomization and throughout the entire study period, participants will be asked 

to self-monitor their daily step count using the wrist-worn GT9X following a 24-hour wear 

protocol. ActiGraph GT9X is rechargeable, water resistant and can store data for up to 6 

months.41 The device is enabled to display step count, and will be synced to CentrePoint 

cloud47 to give the study team access to near-real time step count data. The PATH platform 

is interfaced with CentrePoint API to enable fetching of the steps data which are displayed 
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on “My PATH” dashboard as part of self-monitoring feedback to the participants. The time 

spent using the workout videos is also displayed on “My PATH” and is compared with the 

weekly and monthly goals (Fig 5).

Conceptual Framework

The conceptual framework guiding the proposed intervention is outlined in Figure 6. The 

framework is anchored in social cognitive theory21 and its conceptualization of how 

individuals acquire and maintain certain behavioral patterns.50 The theory posits that a 

person’s behavior has a reciprocal relationship with the environment and personal factors 

such as cognition and self-efficacy.21 The personalized goals and workout videos included in 

PATH are intended to mitigate some of the environmental and personal factors that limit PA 

among AAs. The personalized goals allow participants to build their PA skills at their own 

pace and use resources that match their preferences. The workout videos provide vicarious 

experiences and empower participants to be active in any environment, thus enhancing their 

exercise self-efficacy and PA skills. The moderated online forum and motivational PA 

reminders are intended to address personal factors by shaping participants’ attitudes on PA 

and providing peer support and accountability that encourages participants to follow through 

on their PA goals. These dynamic components of PATH are designed to influence the triadic 

reciprocal determinism described in social cognitive theory,21 culminating in increased PA 

and reduced cardiometabolic risk.

Control group description

After randomization, the control group will be provided with a copy of the Be Active Your 
Way booklet, developed by the CDC to help individuals integrate PA into their daily lives.24 

The key strategies used in the booklet are outlined in Box 2. We have chosen this control 

strategy to mirror usual care where individuals are provided with self-help handouts. The Be 
Active Your Way booklet was selected because it is evidence-based, free to download and 

recommended by the CDC as a pragmatic self-help resource for promoting PA.24 In 

addition, the control group will receive bi-weekly newsletters focusing on general health, 

and will be asked to self-monitor their daily step count using the wrist-worn GT9X 

following a 24-hour wear protocol. The control group data will help contrast the important 

aspects of our study, including differential ActiGraph use and retention rates between the 

control and intervention groups, as well as the trend in PA and cardiometabolic risk changes. 

After 12 weeks, the outcome assessments will be done, and the control group will crossover 

to the PATH intervention. Once given access to PATH, participants will be subject to all the 

study procedures described for the treatment group. No follow-up is planned after the post-

intervention assessments for either the intervention (12 weeks) or control groups (24 weeks).

Outcomes Assessment

Measures of feasibility and acceptability of PATH intervention (Aim 1).

Recruitment feasibility will be indicated by ability to recruit, screen, and enroll the target 

sample within 6 months of commencing recruitment, and retention of ≥80% of the sample. 

Feasibility of self-monitoring step count using wrist worn ActiGraph GT9X will be 
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indicated by the proportion of the sample with ≥4 days per week of valid Actigraph wear 

time (≥10hrs) during the entire course of the study. Acceptability of PATH intervention will 

be indicated by utilization data that will be collected via web-based analytics, and a post-

intervention survey that will assess the intervention acceptability.

Measures of PA and cardiometabolic outcomes (Aim 2).

Cardiometabolic outcomes will be indicated by change from baseline to post-intervention in 

body weight and percent body fat (assessed via Fitbit Aria 2 digital scale), BMI, waist 

circumference (assessed via Perfect Waist Tape Measure), blood pressure (assessed via 

Omron Model BP7450), ADA diabetes risk score, HbA1C, LDL, HDL, and total cholesterol 

(measured via dry blood spot method). PA outcomes will include change from baseline to 

post-intervention in barriers to exercise self-efficacy scale (assessed via BARSE),29 step 

count (assessed via wrist-worn ActiGraph GT9X), and light intensity PA and MVPA 

(assessed via waist-worn ActiGraph GT3X). The ActiGraph metrics will be calculated based 

on standard cut points and algorithms such as Freedson and Choi.51 Since PATH is expected 

to increase baseline PA by at least 6000 steps/week at the end of study, percent adherence 

will be calculated as: [(Post-intervention step count - Baseline step count) / step goal] × 100. 

For instance, if Mary in Box 1 attained 12,000 steps at the end of study, her percent 

adherence would be 83% (i.e., [12,000–7,000)/6,000] ×100 = 83%).

Data management

The PATH website is hosted on the Digital Ocean Cloud Platform which is compliant with 

the Health Information Portability and Accountability Act (HIPAA). Participants will be 

given password protected access to the site and will be identified by their study ID. Their 

phone numbers and email addresses will be connected to the study ID by the study team in 

the PATH back-end database to facilitate resetting the password and sending the PA 

reminders described earlier. The data are encrypted in transit and at rest, with all 

communications between subjects and the webserver encrypted using https. Access to the 

study data is bound by authentication and access controls.

The data downloaded from the ActiGraphs will be stored in a secure server (secure SQL) at 

the University of Pittsburgh. The server has secure settings and password policy enforcement 

and is accessible only to the study investigators. The baseline and post-intervention 

questionnaires will be completed using the REDCap52 electronic data capture tools hosted at 

the University of Pittsburgh. REDCap is a secure, web-based application that supports data 

capture for research studies. Potential participants will be sent a link to complete the 

surveys. REDCap will enable the study team to validate data entry, audit trails for tracking 

data manipulation, and automate export procedures for seamless data downloads to common 

statistical packages. Personal information needed for tracking will be stored separately with 

limited access in locked file cabinets or under password protected files behind a firewall.

Sample Size Justification

When estimating feasibility parameters and within-group changes to describe the effect of 

PATH on outcomes using either proportions or means with at least 24 participants (12 per 
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group), we would be able to estimate with precision (in terms of the half-width of the 

confidence interval [CI]) of 0.209 for the total sample and 0.289 by treatment group for 

proportions and 0.422σ for the total sample and 0.635σ by treatment group for means and 

mean differences with 95% confidence; where σ is the population standard deviation for a 

mean or mean difference and conservatively assuming a base proportion of 0.50. To allow up 

to 20% attrition, 30 participants (15 per group) will be enrolled to ensure 24 (12 per group) 

participants with full assessment data.

Data analysis

Data will be analyzed using standard statistical software packages (e.g., SAS version 9.4, 

SAS Institute, Inc., Cary, NC). Given the study’s exploratory/developmental intent, analysis 

efforts will be focused on point and interval estimation, rather than hypothesis testing, with 

no adjustments for multiplicity of outcomes or time points. Covariate adjustment will be 

considered as indicated and tenable. Sensitivity analyses will explore the robustness of 

parameter estimation.

Preliminary Analyses: Data will first be summarized using appropriate descriptive 

statistics and screened for any anomalies (e.g., outliers, missing data, etc.) for the total 

sample and by assigned treatment group. These results will be used to 1) describe data 

distributions; 2) identify associations between variables; 3) check for violations of statistical 

assumptions, and 4) assess the amount and patterns of missing data. If assumptions are 

violated, data transformations or more robust statistical methods will be considered. The 

randomness of missing data between and within a given participant will be investigated to 

discern missing data patterns and possible missing data mechanisms. The principal analysis 

strategy, generalized linear mixed-effects modeling (GLMM), can handle ignorable 

missingness for the dependent variable; however, strategies used to handle missing data 

(e.g., single imputation, multiple imputation) will be considered as appropriate, particularly 

when covariate data are missing. If nonrandom missingness is suggested, we will employ 

selection and pattern-mixture modeling approaches to explore the sensitivity of our results 

assuming different patterns of missingness.

Analysis Plan for Aim 1: Given a variable’s level of measurement, point and interval 

estimates will be obtained to assess the feasibility and acceptability of the PATH intervention 

for use as preliminary data in planning a future large-scale RCT. Proportions or means with 

95% CIs (using small sample approaches) will be used to estimate parameters related to 

feasibility and acceptability. Analysis Plan for Aim 2: GLMM will be used to estimate 

within-group changes (with 95% CIs) in PA (exercise self-efficacy, step count, light PA, 

MVPA) and cardiometabolic (HbA1C, T2D risk score, BP, weight, percent body fat, BMI, 

waist circumference, and lipids) outcomes from baseline to 12 weeks and post-intervention 

for the waitlisted control group (24weeks).

Safety

Increasing PA may present significant safety concerns. In our screening protocols, we 

employ the PAR-Q to identify individuals who need PCP clearance before enrolling in the 

study, and the medical history form to identify individuals with comorbidities (e.g., stroke, 
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diabetes, and heart disease) which make them unsuitable candidates for unsupervised PA. To 

reduce risk of injury, the amount and intensity of PA recommended for each participant will 

be increased gradually over the course of the study, as advocated by the Office of Disease 

Prevention and Health Promotion (ODPHP) safety guidelines.49 As outlined in Box 1, our 

plan is to increase PA by approximately 1000 steps per week, which is supported by the 

ODPHP guidelines.49 The safety principle of starting low and progressing slowly will be 

emphasized throughout the study. If some participants attempt to increase PA too quickly, 

the research staff will be able to detect the trend and reach out to the participant promptly 

because we have near real-time access to ActiGraph and PATH usage data. All adverse 

events related to the intervention will be recorded and reported to the IRB and in future 

publications.

Discussion

The low levels of PA observed in AAs play a key role in perpetuating cardiometabolic health 

disparities.53,54 In addition to common PA barriers that transcends race (e.g., lack of time 

and family obligations), AAs are disproportionately affected by socio-environmental barriers 

to PA such as unsafe and less walkable neighborhoods, and limited access to fitness 

facilities.5–7 Although web-based interventions are well positioned to address some of these 

barriers,7,55 very few studies have included a significant number of AAs, and very few 

interventions are designed to address their preferences.11 Despite these limitations, the 

available data suggest that web-based interventions are acceptable to AAs if they are tailored 

to address their barriers to PA using resources that align with their preferences.6,11

The low participation of AAs in web-based PA programs has been partially attributed to 

their limited access to the internet.11,56 However, the digital divide across racial/ethnic lines 

has been closing rapidly over the last decade.7,57 Currently, over 85% of AAs have access to 

the internet,57 which presents incredible opportunities for designing and implementing web-

based programs that are tailored to address their unique socio-environmental barriers to PA. 

The PATH platform is optimized for mobile interface which makes it accessible to all 

internet users.

Many web-based PA programs are designed to provide online access to interactive learning 

modules and print-based resources that encourage behavior change, goal setting and self-

monitoring.10,11,58 The ability of these interventions to reach large audiences at low cost, 

and to provide on-demand access to a wide variety of resources is widely appreciated.11 

Although many web-based PA programs have been demonstrated to be effective in 

predominantly white samples where they have been tested,11,55 preliminary studies focusing 

on minorities reveal inherent limitations. A recent RCT58 that demonstrated cost-

effectiveness of a web-based PA intervention in a Latina sample identified low literacy and 

user preference as limiting factors to optimal use of print-based resources. Participants in the 

study preferred video to print-based resources despite having to rent the workout DVDs 

from a library.59 Our investigative team16 and others6,17 have reported a similar preference 

for video-based resources among AAs. A common theme in studies focusing on AAs is the 

preference for programs that feature PA models with diverse body shapes and different 

levels of fitness.6,18,60
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These preference data are supported by the social cognitive theory premise that successful 

performance of an action by a model who is perceived to be similar to participants can 

motivate action and help demonstrate the strategy needed for one to succeed.21,61 The input 

from our AA focus groups16 provided us with important insights on the essential features of 

PA resources that are preferable and potentially helpful to AAs in their efforts to increase 

PA. These preferences informed the selection of the workout videos that we vetted and 

curated on PATH. Since our target population is expected to have low self-efficacy, we knew 

it was critical to include workout videos that model typical struggles that people go through 

in their attempts to be more physically active (e.g., inability to maintain pace with the 

trainer), as well as those that demonstrate mastery, consistent with the central tenets of social 

cognitive theory.21

The PATH intervention is innovative and distinct from other web-based PA programs in that 

we have involved our target population in the entire cycle of intervention development, and 

in our novel strategy to leverage open-source technologies to provide a constantly updating, 

wide variety of convenient action-oriented workout videos that match AAs preferences. By 

concentrating our expertise in identifying and vetting rather than creating new workout 

videos, we have been able to tap into the creativity of the global community of PA experts to 

provide hassle-free access to innovative resources designed to promote PA in all settings. 

The program is also designed in a way that complements a participant’s existing PA routine, 

with the workout videos being used to supplement rather than substitute baseline PA 

regimen (see Box 1).

There are a few limitations of this study that warrant discussion. First, only individuals with 

reliable internet access will be able to participate in this study. This could skew the sample 

to individuals with relatively high income and education levels. To address this limitation, 

our PATH program has been optimized for mobile use. A recently completed pilot study 

testing all aspects of PATH technology and navigability suggests that users can access and 

use all resources within the PATH platform via their smartphones. We will provide all users 

with exercise grade smartphone and tablet holders so that they can use their devices with 

ease during their exercise sessions. Another limitation is the study setting. Because this is a 

single site study conducted primarily in the Greater Pittsburgh area of Pennsylvania, our 

results may not be generalizable to other communities.

Notwithstanding these limitations, this study is expected to provide a detailed understanding 

of how technology-based PA interventions like PATH are received and utilized by inactive 

community dwelling AAs. This contribution will be significant because PATH could offer a 

convenient, enjoyable, and scalable stand-alone program for promoting PA among 

individuals facing socio-environmental barriers to PA. In addition, PATH could be used to 

complement traditional fitness programs and foster regimen continuity especially when 

challenges like time constraints or inclement weather preclude physical attendance in a 

fitness facility. Insights from this study may also be applicable to other underserved 

communities, such as those in rural locations, contributing to the broader goal of eliminating 

health disparities and creating a society where most people are empowered to adhere to the 

PA Guidelines.
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Box 1.

Mary’s PA prescription

Mary is a 45-year-old woman with a VO2 max of 25.1 (5th percentile). Her step count at 

baseline is 7000 steps/week mainly derived from walking for 20 mins twice/week. Her 

preference is to ↑ her PA by using dance workout videos. The PA coach will assign Mary 

to Beginner PATH based on her VO2 max, and work with her to develop a plan to ↑ her 

PA by ≥6000 steps/week by the end of study:

• Gradually increase PA frequency (e.g., an additional day of PA every 4 wks)

• Set limits for PA intensity: start with workouts that she can do at perceived 

exertion ratings between 12 to 14. The progress will be reviewed every 2 wks, 

with more intensity allowed when most workouts within the assigned PATH 

level are perceived to be “very light” (9 on the RPE Scale).

• Gradually increase the time. The duration of her PA regimen can be increased 

by 1000 steps every week for the first 6 wks, then maintain the increased PA.

• Recommend workout videos with types of PA that align with her goals. The 

coach will recommend specific workouts that can help Mary attain her goals, 

but she will have an option to select her favorite workouts at any time.

• Flexible strategy for attaining desired PA volume. Mary can attain the desired 

volume of weekly PA by either ↑ her routine walks or via her favorite 

workouts.

• Evaluation of progress every 2wks. The PA coach with call Mary twice a 

month to review & revise PA prescription based on the progress made. After 6 

successful wks, Mary can focus on maintaining her PA regimen at 13,000 

steps/week or continue increase her PA.

Kariuki et al. Page 20

Contemp Clin Trials. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Box 2.

Control Group: Be Active Your Way get started plan

Goal: Build up your PA routine over time.

• Start by doing what you can & then look for ways to do more. If you have 

not been active for a while, start out slowly. After several wks or months, 

build up your activities, then do them longer & more often.

• Walking is one way to add PA to your life. When you first start, walk for 10 

mins a day on a few days during the first couple of weeks.

• Add more time and days. Walk a little longer. Try 15 min instead of 10 

mins. Then walk on more days/wk.

• Pick up the pace. Once this is easy to do, try walking faster. Keep up your 

brisk walking for a couple of months. You might add biking on weekends for 

variety.
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Figure 1. 
Recruitment, Screening, Randomization, and Assessments Strategies
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Figure 2. 
The study ActiGraphs
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Figure 3. 
Sample workout video and PATH rating system
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Figure 4. 
Screenshot of PATH Fresher running in the background
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Figure 5. 
Screenshot of PATH user dashboard
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Figure 6. 
Conceptual model for the proposed PATH intervention
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Table 1.

Questionnaires and assessment schedule

Questionnaires and assessments scheduled in the study Baseline 3 months

Questionnaires

 Sociodemographic Questionnaires X

 Medical History Questionnaires X

 PA Readiness Questionnaire (PAR-Q)27 X

 American Diabetes Association Risk calculator28 X X

 Barriers Self-efficacy Scale29 X X

 Paffenbarger Exercise Habits Questionnaire30 X X

 PROMIS SF Sleep Disturbance Questionnaire31 X X

 PROMIS SF Sleep-Related Impairment Questionnaire31 X X

 Center for Epidemiologic Studies Depression Scale32 X X

 NIH Toolbox Perceived Stress33 X X

 EQ-5D health status instrument (EQ-5D-5L)34 X X

 Modified Activity Questionnaire (MAQ)25 X X

 Automated Self-Administered 24HR Dietary Recall26 X X

Cardiometabolic Assessments

 Zoom supervised self-administered blood pressure X X

 Zoom supervised self-administered weight & body fat % X X

 Zoom guided self-administered waist circumference X X

 Self-reported data to calculate PA index35 X X

 Zoom supervised dry blood spot sample collection for:

  • Glycated hemoglobin (HbA1C) X X

  • Total cholesterol X X

  • HDL cholesterol X X

  • LDL cholesterol X X

 Predicted VO2 peak* X X

 Accelerometer data on sleep and PA X X

Intervention Satisfaction Questionnaire X

Notes:

*
VO2 peak for men = 100.27-(0.296*age) -(0.369*waist circumference) - (0.155*resting heart rate)+(0.226*PA-index**); * VO2 peak for women 

= 74.74-(0.247*age)-(0.259*waist circumference)-(0.114*resting heart rate)+(0.198*PA-index).35
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