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Testing Adaptive Interventions to Improve Physical Activity for Sedentary Women 

Study Protocol 

I. Purpose & Overview 

The purpose of this study is to determine the most effective adaptive intervention combining four efficacious 
treatments (enhanced physical activity monitor, motivational text messaging, motivational personal calls, group 
meetings) to increase physical activity (step counts per day, minutes moderate/vigorous physical activity/week) 
and improve cardiovascular health (aerobic fitness, body composition) among sedentary women. This study 
with 312 women aged 18 to 65 will also assess treatment effects on intervention targets (benefits, barriers, 
self-efficacy, and social support). The four adaptive interventions compared in this study consist of an initial 
treatment component (physical activity monitor or physical activity monitor+text messaging) followed by an 
augmented treatment (personal calls or group meetings) for those who do not respond to the initial treatment 
component. For ease of management, the research team will limit the augmented treatments to only two of the 
four factorial combinations of personal calls and group meetings. The research team will focus on personal 
calls only (least expensive) and group meetings (current standard) and accept inherent limitations. It is well-
established that without intervention physical activity remains unchanged. 

The combination of the two initial treatment components and the two augmented treatment components 
delivered to non-responders yields four adaptive interventions that will be evaluated in this study: 

1) Start with enhanced physical activity monitor, augment with motivational personal calls for non-responders, 
and continue enhanced physical activity monitor for responders; 

2) Start with enhanced physical activity monitor, augment with motivational group meetings for non-
responders, and continue enhanced physical activity monitor for responders; 

3) Start with enhanced physical activity monitor+text messaging, augment with motivational personal calls for 
non-responders and continue enhanced physical activity monitor+text messaging for responders; and 

4) Start with enhanced physical activity monitor+text messaging augment with motivational group meetings for 
non-responders and continue enhanced physical activity monitor+text messaging for responders. 

A methodologically rigorous SMART design will be used to test these adaptive interventions. Participants will 
be randomly assigned to one of the two initial treatment components: a) enhanced physical activity 
monitor only (physical activity monitor with goal setting and a physical activity prescription) treatment, or b) 
enhanced physical activity monitor+ motivational text messaging treatment for 8 weeks (early adoption phase). 
Week 8 has been set as the decision point for women who have not met their physical activity step goal (i.e., 
non-responders). If a participant fails to wear her physical activity monitor, or does not wear it a minimum of the 
required 10 hours a day for at least 3 of 7 days in weeks 6 to 8, she will transition to the non-responder group. 
Non-responders to initial treatments will be randomly assigned to one of two augmented treatments: a) 
personal calls, or b) group meetings for Weeks 9-34 (later adoption phase). Responders will continue with their 
original treatment for Weeks 9-34 (later adoption). During Weeks 35-50 (maintenance), all women will receive 
enhanced physical activity monitors only. Data collection will occur at baseline and at Weeks 9-10 (end of early 
adoption), 34-35 (end of later adoption), and 51-52 (end of maintenance). This design creates six subgroups, A 
through F that will be used to evaluate the four adaptive interventions. 

This study will be coordinated with the help of Dr. Spyros Kitsiou at University of Illinois at Chicago (UIC). 

II. Inclusion & Exclusion Criteria 

Participants will be recruited from Rush University Medical Center in Chicago, Illinois. Inclusion criteria are: (1) 
female employee at study site; (2) aged 18 to 65; (3) able to speak/read English; (4) owns a smartphone with 
text messaging capability; (5) willing to receive text messages at the proposed pace; (6) insufficiently active 



(based on self-report, does not meet recommended moderate- or vigorous-intensity physical activity guidelines 
[moderate-intensity physical activity, <150 minutes/week; vigorous-intensity physical activity, < 75 
minutes/week] or inactive [no leisure time physical activity in the past month or no moderate or high intensity 
physical activity for 10 or more minutes]);  (7)  we will include participants who have Type 1 diabetes, or Type 2 
diabetes with an A1C ≥ 9.0%, or have an A1C of ≥ 6.5% without a prior diabetes diagnosis, only if they have 
been given clearance by their health care provider; and (8) without a disability that inhibits walking as 
determined by the PAR-Q & You (Physical Activity Readiness Questionnaire). The sample is limited to women 
due to the substantive findings, including our own, suggesting that women have a more favorable response 
when interventions are specifically designed for women. The second round of randomization includes the 
group meeting, which requires > 6 participants, and we cannot guarantee adequate numbers of same-
language participants unless we limit the sample to English. Due to wide use of smartphones and text 
messages, participants' own smartphones will be used. 

Exclusion criteria are: (1) major signs/symptoms of pulmonary or cardiovascular disease; (2)  systolic BP ≥ 160 
and/or diastolic BP ≥ 100; (3)  sufficiently or overly active, as determined by a physical activity monitor worn for 
one week, indicating averaging ≥ 7,500 steps per day (“somewhat active”). 

III. Recruitment & Setting 

Researchers will use reactive strategies to recruit participants (i.e., women will be informed about the program, 
and those interested in participation will be able to initiate contact with the researchers). The strategies will 
include e-mail communication from the employer human resource department, flyers, and using recruitment 
posters on electronic and paper employee bulletin boards located near work areas. All strategies will include a 
brief description of the program, feature photographs of women demonstrating what to expect during screening 
for the program, provide a phone number to call for further information, program website URL, and program 
email address. 

The recruitment setting for this study is a large urban academic medical center located in the Midwest, which 
delivers state-of-the-science health care to its patients. The institution employs approximately 7,577 females 
from diverse ethnic backgrounds: African American (24%), Asian (10%), Hispanic (14%), White (47%), and 
other ethnicities (5%). The mean age of employees is 39.97 years (standard deviation = 19.22). Assuming that 
employed women fail to meet aerobic physical activity guidelines at a rate that is half the rate of the general 
population of women, we estimate that we will have a pool of approximately 1,900 women for targeted 
recruitment. However, we expect the actual rate of physically inactive women to be much higher. 

Because the majority of women spend one-third or more of their waking time at work, the worksite presents an 
ideal setting from which to recruit for participation in physical activity interventions. Low levels of physical 
activity are exacerbated by the large amount of sedentary behavior imposed in many worksites (defined as the 
physical environment in which people perform the majority of their vocational duties). The increase in 
sedentary occupational activity in the U.S. over the past 50 years has contributed significantly to the increase 
in body weight for adults. Women now comprise almost half of the U.S. work force. In addition to their work 
activities, 47% of employed women have children younger than 18 years, and 20% have other caregiving 
responsibilities, both of which serve as barriers to leisure-time physical activity. 

For the proposed study, all research-related visits will be offered at the worksite on both daytime and evening 
shifts. Data collection appointment assessments will be split over several days. Participants will also have the 
option for research-related visits to be at a convenient location of their choosing (e.g., their home). Participants 
assigned to group meetings may use their phones for audio conferencing or Adobe Connect videoconferencing 
if they are unable to attend the group meeting in-person. Participants will be provided healthy snacks at the 
group meetings. Participants will be given $40 after completing each of the four data collections (total received 
will be $160). Researchers will identify multiple means of remaining in contact with participants including: work, 
home, and cell phone numbers (including text messages); home and email addresses; and contact information 
of three people. Participants will receive two reminder telephone calls, text messages, or e-mails one week 
before and one day before data collection and group meetings. Group meeting participants who miss a session 
will be contacted by one of the group leaders; participants will be asked the reason for their absence and 
encouraged to attend a standardized 15-minute make-up session (before or after the next session) to be 



updated on missed meeting content. The number of regular and make-up sessions attended will be included in 
the analyses. 

IV. Procedure 

After an explanation of the study, interested women will be screened for inclusion criteria. Those who meet 
these criteria will be scheduled for a screening appointment. Screening appointments will be scheduled at the 
worksite either before or after work, on breaks, or at another time convenient to them. This screening includes 
the Physical Activity Readiness Questionnaire (PAR-Q & You). All women will have three blood pressure (B/P) 
readings taken, asked if they have diabetes, and have an HgA1C tested. Women who answer “yes” to any 
question on the PAR-Q & You, and/or have a BP ≥ 160 systolic or ≥ 100 diastolic, and/or have Type 1 
diabetes, have been diagnosed with Type 2 diabetes and have an A1C ≥ 9.0%, or have never had a diagnosis 
of diabetes and during study testing have a A1C of ≥ 6.5%, will be referred to their health care provider. The 
woman’s health care provider will need to determine if it is safe for her to participate. 

If women answer “no” to the PAR-Q & You questions, their B/P is < 160 systolic and < 100 diastolic, and they 
do not have diabetes, then they will be given two monitors, a Fitbit that has been temporarily blinded, and an 
Actigraph GT9X. They will be given instructions to wear the physical activity monitors for one week and return 
to verify sedentary step criteria. If they have not worn their monitors as instructed, they will be given an extra 
week to wear them. At a one-week follow-up visit, if the participant walked on average ≥ 7,500 steps per day, 
they will be informed that they are too active to participate in the study. They will be given a copy of Step It Up! 

If they have walked on average <7,500 steps per day, they will undergo the informed consent process, enrolled 
into the study, and baseline data collection will be gathered with questionnaires, and physical measures (B/P, 
height, weight and waist circumference), and a step fitness test. Their step goal will be established. 
Participants will then be randomly assigned to one of the first two initial treatments (physical activity monitor, or 
physical activity monitor+text message). All women will have a 30-minute program orientation appointment. 

At the end of 8 weeks (decision point), the research team will determine if participants are responders or non-
responders, determined by their daily step count synced to fitabase.com, and based on decision rules. At the 
Week 9 or 10 data collection appointment, assessment data will be obtained using the Actigraph GT9X. If the 
participant is deemed a responder, she will be instructed to continue using her initial treatment. If she is 
deemed a non-responder, she will continue her initial treatment and be randomly assigned to the augmented 
personal calls treatment or the group meetings treatment. The research assistant will arrange a schedule for 
receiving personal calls every two to three weeks over the upcoming 24 weeks or give participants the 
schedule for the five group meetings. All participants will receive a new step goal at the end of Week 9/10. 

At the Week 35 or 36 data collection appointment, assessment data will be obtained using the Actigraph 
GT9X. At this data collection assessment, all participants will return to enhanced physical activity monitor-only 
status. They will be instructed to continue to wear their physical activity monitor. All women participants receive 
a new step goal at the end of Week 35/36. At the Week 51 or 52 data collection appointment, final assessment 
data will be obtained using the Actigraph GT9X. All participants will be allowed to keep their Fitbit devices. In 
total, participants will be compensated $160 for the four assessments. 

We will stagger this study over 48 months. During the first 4 months, study preparation will occur. From Months 
5 to 43, four waves of 78 participants each will be recruited, with a new wave beginning every 8 months. Data 
analysis and dissemination will be ongoing. The final 5 months will be dedicated to study completion. 

V. Physical Activity Goal Setting 

All women will receive an enhanced physical activity monitor treatment, which includes goal setting with a 
physical activity prescription, and self-monitoring with a physical activity monitor. We will follow the physical 
activity prescription guidelines that were successfully used in our prior work. First, steps walked per week and 
per day (step counts) are obtained from the Fitbit Charge 2, which is distributed during initial eligibility 
screening and worn for one week prior to the start of the intervention. The baseline step count per day is 



identified by averaging daily step counts over at least four days of valid data. Based on previously published 
step count data, counts per day have been classified as: < 5,000 = "sedentary"; 5,000-7,499 steps = “low 
active”; 7,500-9,999 steps = “somewhat active”; 10,000-12,499 steps = “active”; and ≥ 12,500 steps = “high 
active”. Adults in the U.S. take an average of 5,117 steps per day. Adding 3,000 steps to 5,117 steps per day 
would move an individual from the “low active” into the “somewhat active” category. Thus, each woman is 
given an overall goal to increase her steps above her baseline by a minimum of 3,000 steps per day, an 
increase that approximates 30 minutes of physical activity at a moderate walking pace. 

To enhance self-efficacy, the research team will work with each woman to set an initial physical activity goal to 
gradually increase walking frequency, duration, and intensity. Gradually increasing frequency, duration, and 
intensity of physical activity promotes physical activity adherence and reduces risks of musculoskeletal injury 
and adverse cardiac events. Women may elect to only increase frequency without moving to increased 
duration and intensity. Thus, for activity progression, the research team will first emphasize frequency (adding 
steps throughout the day), then duration (adding 10- to 30-minute bouts of physical activity), and finally 
intensity. Walking is initiated by beginning with incremental increases in routine/unplanned physical activity 
throughout the day. 

Depending on participant preferences, for women who reach the “somewhat active” classification through their 
routine physical activity, they may begin structured physical activity (e.g., leisure-time walking), continue to 
increase their routine physical activity with a focus on accumulating at least 10-minute bouts, or combine both 
strategies as additional sources of steps. The “somewhat active” classification was selected as the point to 
introduce structured/planned leisure physical activity because the “active” classification is associated with 
intentional (structured) activities. Thus, women in the “somewhat active” classification who choose to add 
structured bouts of walking may gradually increase over four weeks structured activity to a duration of 30 
minutes, frequency of three to four times per week, consistent with American College of Sports Medicine. 
Women who are able to reach the “active” classification should have the conditioning to assume moderate-
intensity walking, per American College of Sports Medicine recommendations, either during 30 minutes of 
planned walking or physical activity bouts of ≥ 10  minutes. Women at this level are encouraged to walk faster. 

The initial step count goal will be entered electronically into a Fitbit Charge 2, a slim wristband physical activity 
monitor to be worn at all times except during bathing and swimming, through a Fitbit application on a mobile 
device or personal computer using the Fitbit.com website. The physical activity monitor allows women to self-
monitor their walking steps, distance, and intensity. Three daily status alerts will be programmed for the Fitbit. 
The first status alert will be delivered at the participant’s chosen time, notifying the participant how many steps 
she needs to reach her daily step goal, in the event she has not achieved that goal. The second status alert is 
sent when the daily step goal has been reached, with a brief congratulatory message. The third status alert at 
the end of the day will inform her of her step classification to guide her in structuring how to move to the next 
physical activity classification. 

Once the participant registers for the free account on Fitbit.com, her physical activity data will be synced on her 
personal Fitbit device or personal computer. Fitbit data will be sent to the fitabase application and be presented 
on a virtual dashboard. The fitabase dashboard will show the research team recently synced devices, battery 
levels, and real time participant physical activity data. These data will be used to provide suggested physical 
activity step goals at the end of the early adoption (Week 8) and late adoption (Week 34) phases. Text 
message reminders will be sent if the Fitbit has not been worn or synced for three days. If no data are recorded 
for one week, a research team member will contact the participant individually. 

All participants will have a program orientation, which will include guidance on setting a physical activity goal 
and using their physical activity monitor, as well as viewing a video that will give information related to self-
monitoring their steps, and proper walking and stretching techniques. Program applications will be installed 
onto each participant’s smartphone at the orientation visit. The participants will also receive a Participant 
physical activity Manual. The manual will provide physical activity guidelines, walking tips, and instructions on 
using the physical activity monitor.  

 



VI. Text Message Component 

In addition to the enhanced physical activity monitor half of the participants will also receive motivational TMs. 
Women who receive an enhanced physical activity monitor + motivational text message treatment from Week 
1 through Week 34 will participate in an initial brief motivational interviewing session to identify motivational 
information text message strategies to overcome barriers. Motivational Information is a client-centered 
counseling style that elicits behavior change by helping participants explore and resolve ambivalence. 
Motivational Information will be used to elicit self-motivational statements that address the intervention targets 
of perceived benefits, perceived barriers, self-efficacy, and social support. This is accomplished by prompting 
participants to explore and resolve their own barriers to physical activity. After this step, permission will be 
asked to suggest and have participants select additional motivational TMs from a database of over 250 TMs 
previously generated with focus groups and tested in the worksite setting. If participants remain less than 
halfway to their daily step goal, two hours after receiving their first status alert, a motivational text message 
with a strategy to overcome barriers will be sent. We expect that some of the participants may not always have 
the ability for real-time syncing between the Fitbit and their phone; their TMs may be delayed until their data 
are able to sync to the online database. However, given that participants will have smartphones, we expect this 
issue to pose minimal risk, as TMs will be delivered once they are able to use their smartphone. 

VII. Phone Call Component 

Motivational personal calls will be based on the model consisting of five brief (approximately 10 minute) 
Motivational Information telephone calls, made by an interventionist, every two weeks during the first 10 weeks 
of late adoption, and five calls every three weeks for the following 14 weeks (total 10 personal calls in late 
adoption Weeks 11-34). Participants will be given feedback based on their step counts in the prior week in 
relation to their goal (obtained from fitabase.com). The interventionist, who will be trained in Motivational 
Information methods/techniques, will explore the participant’s feelings toward behavior change, assist in 
articulating self-efficacy in overcoming problems/barriers to physical activity, identify benefits of physical 
activity, and assist in developing a plan to increase physical activity. Using Motivational Information, the 
interventionist will tailor the discussion to match the participant’s needs, experiences, barriers, motivation, and 
confidence. Suggestions for addressing problems will only be provided after the participant has explored 
options and agreed to receive feedback. The interventionist will follow a semi-structured protocol that provides 
the basic flow of each call, allowing for discussion and reflective listening. The calls will emphasize how the 
participant can overcome barriers to obtain goal steps.  

VIII. Group Meeting Component 

The group meeting treatment consists of five 45-minute group meetings held every four to six weeks during 
late adoption (Weeks 9-34). Due to the time needed to schedule, group meetings will start at Week 12. Group 
meetings will be led by a trained interventionist, held in a private conference room on the worksite property, 
and scheduled between the day and evening shift times. Women will be able to attend in person or by using 
their own phones for audioconferencing or Adobe Connect videoconferencing to interact and view group 
meeting materials. Technical support will be available to help navigate Adobe Connect. 

The group meetings provide social support. The content for the first group meeting focuses on identifying 
realistic outcome expectations regarding the effects of physical activity, to ensure realistic short- and long-term 
goals. The second and third meetings address personal and environmental problems that can interfere with 
increasing physical activity. The fourth group meeting focuses on anticipating disincentives for physical activity 
and handling relapses. These group meetings are targeted to address participant’s common barriers to 
physical activity, and identify benefits of physical activity. At the final group meeting, participants will share their 
experiences. 

The group begins with a seven minute video of women role modeling (vicarious experience) by demonstrating 
skills, sharing experiences, and sharing approaches to problem solving and overcoming challenges pertinent to 
each group meeting. Following the video, each group meeting will include a 30-minute 
group discussion facilitated by the interventionist to role model, provide guidance, and encourage participants 
to solve problems together. A customized manual, including content for each group meeting, will be used to 



guide the discussion. At the conclusion of each discussion, participants will examine their step counts from the 
prior week in relation to their goal, identify a strategy for meeting the goal, and rate their self-efficacy 
(confidence) to meet the goal on a scale of 0-10. If their confidence is <8, the interventionist will recommend 
that participants reset their goal to one in which they have higher confidence. 

 


