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Abstract
Purpose: To evaluate the feasibility of a Fitbit-based physical activity health promotion
program targeting sedentary faculty, staff, and students in a university setting. Feasibility
was defined by four specific aims: recruitment, participant engagement, acceptability,
and physical activity effects. Methods: Single-arm design included 168 participants (6
faculty, 97 staff, and 65 students) at Wake Forest University. The Move More! Move
Often! Program lasted eight weeks in duration. Average number of daily steps taken
during the first week of the program were considered each participant’s baseline average.
Participants were encouraged to increase their average number of daily steps and
incentivized at levels of 50%, 75% or 100% increase calculated from their baseline
average Program components also included weekly walking groups, weekly email
messages, incentives and discounts around campus, weekly step challenges, and a post
program evaluation. Results: Recruitment numbers for faculty and staff spots were filled
within the first 36 hours of recruitment. Participant engagement in the program was high
including the participants wearing and syncing their Fitbit 87% of the time. Acceptability
was based primarily on the post program evaluation and the majority of participants
(>50%) agreed or strongly agreed that the program and program components were
helpful. Faculty and staff significantly increased their number of average daily steps by
1434 steps per day (p=0.04). Students did not have a significant change in steps.
Conclusion: The feasibility of this present study, Move More! Move Often!, are
promising and indicate that the program was well received, tolerated, and accepted by
participants. However, there is still a need for further studies to determine the best ways
to engage these populations and implement the intervention.
VII

Review of Literature
Epidemiology of Physical Activity in College Students and Workplace Employees
The benefits of regular physical activity have been well established in the
literature. Along with reducing risk for chronic diseases, regular physical activity helps
improve overall physical health, mental health, and spiritual health Cooper & Barton,
2012; Garber et al., 2011; Peredo & Dahn, 2005). Physical activity reduces risk for
chronic diseases by improving blood pressure, lipid profile, and insulin sensitivity, as
well as limiting weight gain (Menotti et al., 2014; Garber et al., 2011). Physical activity is
associated with stronger hearts, bones, and muscles and can help reduce fatigue and help
individuals feel more energized throughout the day (Garber et al., 2011). This leads to
improved mental health and productivity (Kim et al., 2012; Pereira, Coombes, Comans,
& Johnston, 2015). Additionally, physical activity helps reduce symptoms of depression
and improve overall self-esteem and confidence (Kim et al., 2012; Peredo & Dahn, 2005;
Pereira et al., 2015). However, despite the evidence of all these benefits of regular
physical activity, less than half the population in the United States meets the national
guidelines for physical activity (CDC, 2013).
The American College of Sports Medicine (ACSM) recommends that adults
participate in 150 minutes per week of moderately intense aerobic physical activity to
prevent significant weight gain and reduce risk for chronic diseases (Garber et al., 2011).
In addition, the ACSM also recommends that individuals participate in muscle
strengthening exercises 2-3 times per week (Garber et al., 2011). According to the CDC,
only 50.2% of the United States population is meeting the aerobic recommendation and
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only 20.2% of the population is meeting both the aerobic and muscle strengthening
physical activity recommendations (CDC, 2013).
Physical activity levels have been reported to be at a sufficient level in the child
and adolescent populations in many countries around the world including the United
States (Currie, Hurrelmann, Settertobulte, Smtih, & Todd, 2000; Pate et al., 2002). Pate
and colleagues (2002) conducted an observational study using accelerometers among 375
students in the United States between grades 1-12. Students were categorized into
equally distributed age and gender groups and wore their accelerometer for 7 days.
According to the accelerometry data over 90% of all students met the Healthy People
2010 Guidelines for physical activity for moderate physical activity (i.e. engaging in
moderate physical activity for at least 30 minutes at a time, for 5 or more days per week)
(Pate et al., 2002). Additionally, a worldwide survey conducted by the World Health
Organization reported that over 50% of students between the ages of 11 and 15 in the
United States exercised for at least 2 hours a week (Currie et al., 2000).
However, evidence suggests that physical activity levels significantly decrease
between the ages of 18 and 29 (Keating, Guan, Piñero, & Bridges, 2005). For example,
high school students report a drop in their physical activity level following graduation
(Calfas et al., 2000). Typically 65% of high school students report that they are engaging
in regular vigorous physical activity and 26% report regular moderate physical activity
(Grunbaum et al., 2004). That number drops to only 38% of college students reporting
regular vigorous physical activity and 20% reporting regular moderate physical activity
(Douglas et al., 1997). This suggests that early adulthood, between the ages of 18-29,
may be the pivotal moment when individuals transition into a more sedentary lifestyle.
2

Early adulthood is typically the age span when many individuals attend college
and this population is growing in numbers. It is projected that students enrolled in higher
education worldwide will reach 262 million by 2025 (Plotnikoff et al., 2015). Only
between 40-50% of college students meet the recommended guidelines for physical
activity and this could be associated with the substantial weight gain that we see in this
population (Keating et al., 2005; Gordon-Larsen, Adair, Nelson, & Popkin, 2004; Irwin
2004). The rates of overweight and obese individuals in the United States has nearly
doubled since the 1980’s; however, the biggest increase in these rates occur in the 18-29
year old age group (Racette, Deusinger, Strube, Highstein, & Deusinger, 2005; Flegal,
Carroll, Kit, & Ogden, 2012). A recent survey collected at a large midwestern university
in the United States reported that nearly 1/3 of students were either overweight or obese
(Odlaug et al., 2015). However, there is promise for this population as it is suggested that
84.7% of students who are active in their senior year of college, remain active 5-10 years
later (Sparling & Snow, 2002). This suggests universities may provide a prime setting to
target young adults for long term sustainable behavior change.
Moreover, university settings create an ideal environment to implement physical
activity interventions. Universities provide an opportunity to engage with large diverse
populations (Plotnikoff et al., 2015) and university settings typically possess exceptional
resources, such as personnel and facilities, that can aid in the testing and implementation
of physical activity interventions (Keating et al., 2005). Colleges and universities have
the capacity to provide quality research-based interventions that utilize the best evidence
and may be used within other community settings if successful (Plotnikoff et al., 2015).
Additionally, colleges and universities involve more than just students; they also employ
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large numbers of faculty and staff; that largely work in sedentary office conditions.
Therefore, it is not only important to target the students that attend these universities, but
also the faculty and staff members that work there.
Many faculty and staff jobs are sedentary and require sitting behind a desk most
of the day. Modern technology has made work easier and more efficient, however, this
has caused a decrease in worker physical activity (Craig, Brownson, Cragg, & Dunn,
2002). One observational study found that most employees spend up to 81.8% of their
time sitting during the work day hours and 25% of that time is for longer than 25 minutes
(Parry & Straker, 2013). In terms of energy expenditure, most employees only expend
about 1.5 METs or less in their workday (Mansoubi, Pearson, Biddle, & Clemes, 2014),
and there has been a sharp decline in MET hours per week in the United States from 125
METs hours per week to 75 METs hours per week since the year 2000 (NG & Popkin,
2013).
This increased sitting time at work and decreased physical activity leads to
increase risk for chronic diseases such as cardiovascular disease, obesity, and diabetes.
Hu (2003) found that there was a 5% increased risk of obesity and a 7% increased risk of
diabetes with every two hour per day increase in sitting time (Hu, Li, & Colditz, 2012).
Findings from a meta-analysis concluded that every additional hour of daily sitting above
7 hours a day increased risk in all-cause mortality by 2%. This risk increases to 5%
among those individuals who were also inactive outside of work (Chau et al., 2013).
Some sitting time in the workplace is ultimately inevitable. However, it has been
suggested that increased physical activity may be protective against negative effects of
prolonged sitting time (Puig-Ribera et al., 2015).
4

Breaking up sitting time and sedentary behavior can have positive health
outcomes on individuals with an office job (D.W., A.A., & G.N., 2011). One study using
accelerometers found that adults who interrupted their sitting time with “breaks” during
the day had a better cardio metabolic profile than those with uninterrupted sitting time
(D.W. et al., 2011). Relatedly, another study investigated this relationship using
Actigraph accelerometers (Healy et al., 2008). They defined sedentary time as less than
100 counts/min and active time as greater than 100 counts/min. More sedentary behavior
and fewer breaks were associated with larger waist circumference, reductions in highdensity lipoprotein cholesterol, and elevations in C-reactive protein and triglycerides
(Healy et al., 2008). All of these variables are risk factors for chronic diseases and
mortality.
Based on the evidence and research findings, it seems clear that there is a need for
physical activity promotion programs in western civilizations to help fight against the
increasing risk of chronic diseases due to poor lifestyle habits. It has been argued that
young adult ages between 18-29 years may be an important target population as this
represents a critical transition period where most individuals increase their sedentary
behavior and decrease physical activity levels. In addition, workplace physical activity
interventions targeting all age groups are needed due to the evidence that most
individuals’ jobs require them to be sedentary most hours of the day.
Physical Activity and College Students
As noted above, early adulthood is a pivotal transitional period in life during
which many lifestyle habits are formed that will carry on into older adulthood (Sparling
& Snow, 2002). Successful university physical activity interventions may lead to a
5

healthier aging population by reducing risk for developing chronic diseases (Reiner,
Niermann, Jekauc, & Woll, 2013). The evidence suggests that the most successful
physical activity interventions are ones that seek to empower the individual, and provide
education and support in improving ones’ health and wellbeing within the university
community (Knight & La Placa, 2013). However, there still has been limited success
implementing physical activity interventions targeting college students.
Keating et al. (2005) reviewed three interventions that sought to increase physical
activity levels in college students: Project Graduate Ready for Activity Daily
(GRAD)(James F Sallis et al., 1999; J F Sallis, Calfas, Alcaraz, Gehrman, & Johnson,
1999; Calfas et al., 2000), Project TEAM (Buckworth & Nigg, 2004), and Project Active
Recreation on Tertiary Education Campuses (ARTEC) (Leslie, Sparling, & Owen, 2001).
All three were similar interventions with curriculum based approaches and two included a
lecture and lab component for one semester. Although the design of Project TEAM was
discussed in the Keating et al. (2005) review, it does not appear that the follow-up data
have been published and thus cannot be included in this discussion. Therefore, only
results from Project GRAD and ARCTEC will be discussed.
Project Grad (James F Sallis et al., 1999) was a randomized controlled trial that
compared the effects of two 16 week health-related courses. The intervention course
included a 50 minute lecture and a 1 hour and 50 minute lab session. The comparison
course was a standard 2 hour per week health science lecture. Three hundred thirty eight
students were randomized into one of the two courses and their physical activity levels
were measured via a self-report questionnaire (7 Day PAR-Q) (James F Sallis et al.,
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1999). Phone calls and mailings continued for 18 months following the intervention
(Calfas et al., 2000).
Physical activity was assessed at baseline, during the final week of the semester,
and 1 and 2 years following the intervention (James F Sallis et al., 1999; Calfas et al.,
2000). Despite the design of the intervention, the only statistically significant difference
between groups was among the female participants (Calfas et al., 2000). The female
participants in the intervention group reported higher levels in only the reported strength
training exercises at the one year follow-up with a small effect size of 0.16 (Calfas et al.,
2000). However, at the two year follow-up the difference did not reach significance.
There were no other significant differences in any other measure of physical activity
between groups (Calfas et al., 2000).
Project ARTEC was a quasi-experimental study designed to promote total
physical activity among inactive students at a university in Australia (Leslie et al., 2001).
The intervention consisted of making activity classes free to students on campus such as
aerobics and weight training. In addition, the intervention included demonstrations of
various activities, fitness assessments, swimming vouchers, and media promotions.
Project ARCTEC had a large sample of 2729 students that completed self-reported
physical activity levels at baseline and following the eight week intervention. The
researchers’ report a statistically significant increase in self-reported measures following
the eight week intervention among students, however, effect size was not reported (Leslie
et al., 2001).
The three interventions seemed to have promise and were based on psychological
theories including the transtheoretical model of behavior change and the social cognitive
7

theory, however, the details and results regarding the studies were difficult to find and the
results that were reported had mild effects. Keating et al. (2005) suggests that the
ineffectiveness of these interventions are due to certain issues including the weak
intervention design, inconsistent physical activity measurements, lack of multiple
approaches, and the absence of physical education specialists involvement.
A more recent meta-analysis of 41 studies examining health interventions
targeting several health behaviors, such as physical activity, diet, and weight loss, in
college students (Plotnikoff et al., 2015) found similar results. Sixteen randomized
controlled trials, 12 non-randomized controlled trials, and 13 pre-post designs with no
control group were included. Study durations ranged from one 30 minute motivational
one-on-one intervention to an intervention that spanned four academic calendar years
(Plotnikoff et al., 2015).
Seven studies were randomized controlled trials targeting physical activity. They
divided the studies into three categories based on the outcome used to evaluate the
physical activity effects: total physical activity vigorous physical activity and moderate
physical activity. The trials were not mutually exclusive across physical activity
outcomes and panels. The results of the analyses revealed significant, yet modest effects
for physical activity improvement only in those studies included in the moderate physical
activity panel (Standard mean difference (SMD) 0.18, P=0.005). Overall, only two
physical activity interventions out of the seven randomized controlled trails reviewed
demonstrated significant physical activity effects (Wadsworth & Hallam, 2010; Grim,
Hortz, & Petosa, 2011). Plotnikoff (2015) also determined that interventions that spanned
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less than a semester were more effective than those lasting longer than 12 weeks or more
than a semester.
Grim et al., 2007 examined the results of a three armed pilot study targeting
physical activity in 322 college students. The three arms included a physical activity
course group, web based group, and a health course group. All three groups lasted ten
weeks with courses and lectures. The web-based group and physical activity group
required three exercise sessions per week. The health course group did not require any
physical activity. Both intervention arms (web-based arm and physical activity course
arm) found statistically significant increases in vigorous and moderate physical activity
compared to the health course group. Participants in the web-based arm increased their
vigorous physical activity from 1.39 days per week to 2.21 days per week (Grim et al.,
2011), which was statistically significant compared to the health control group that
averaged 0.39 days per week following intervention with a SMD and 95% confidence
interval of 1.09 (0.67, 1.52) (Plotnikoff et al., 2015). Similarly, the PA intervention group
increased their vigorous physical activity from 1.39 days per week to 2.36 days per week
(Grim et al., 2011) which was statistically significant compared to the health control
group that averaged 0.39 days per week following the intervention with a SMD and 95%
confidence interval of 1.25 (0.78, 1.72) (Plotnikoff et al., 2015).
In terms of moderate physical activity the health control group reported 2.28 days
per week of moderate physical activity following the intervention compared to 3.84 days
per week for the web based and 3.53 days per week for the PA intervention group. Both
of these between group differences were statistically significant with SMDs and 95%
confidence intervals of 0.43 (0.02, 0.84) and 0.60 (0.15, 1.04) respectively. However,
9

there was no difference between the web-based group compared to the physical activity
group (Grim et al., 2011). This suggests that both the web-based group and physical
activity course group were effective interventions in increasing physical activity levels
compared to a health control group in college students.
Wadsworth et al., 2010, examined the effects of a web-based physical activity
intervention targeting 91 female college students. This intervention consisted of e-mails,
a web site, access to an e-counselor, and access to computer-mediated exercise materials.
The participants received 6 weekly e-mails that directed them towards web pages that
offered information regarding goal setting, time management, self-monitoring, setting
realistic expectations to exercise, overcoming barriers, and building exercise selfefficacy. Participants were required to take a survey after reading the web page to ensure
that they were reading and comprehending the material. The e-counselor was an exercise
physiologist who participated in 10 hours of training on how to effectively deliver
computer-mediated material. The website contained discussion boards, sample work outs,
and exercise suggestions. This study included a control group for comparison and both
groups answered a questionnaire at 6 weeks and 6 months regarding their physical
activity levels. There was a significant difference between the intervention and control
group for the frequency of moderate physical activity at 6 weeks but not after 6 months
(Wadsworth & Hallam, 2010). The intervention group’s frequency of moderate physical
activity at 6 weeks was 3.13 days per week, which was statistically significant compared
to the control that average 2.18 days per week (p=0.026) (Wadsworth & Hallam, 2010).
However, that number dropped to 3.06 days per week of moderate physical activity at 6
months and was no longer significant (p=0.132) (Wadsworth & Hallam, 2010).
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The original article does not report the statistical results in total physical activity
(all intensities) between groups. The meta-analysis (Plotnikoff et al., 2015) uses the
results from Wadsworth et al., 2010 to determine this difference. They reported that there
was a statistical difference between groups in total physical activity per week. Following
the intervention at 6 months, the intervention group reported 3.06 days per week of total
physical activity and the control group reported 2.03. This was statistically different with
a SMD and 95% confidence interval of 0.50 (0.08, 0.92) (Plotnikoff et al., 2015).
Overall, the findings form the meta-analysis from Plotinkoff (2015) are similar to those
found in the review by Keating. That is, interventions seem to produce statistically
significant, but modest short term increases in physical activity, however, these increases
appear to be transient and not sustained over time.
One study used pedometers and targeted college students (Jackson & Howton,
2010). Two hundred ninety college students were enrolled in this study. The Pedometer
Project was a curriculum based program that was part of the Fitness for Living (FFL)
program in the Health, Physical Education, and Sport Science department at a large
public southeastern university, which is a required course for graduation (Jackson &
Howton, 2010). The project involved students purchasing a pedometer and wearing it for
at least five days per week for the 12 weeks in the semester. Their first week served as
their baseline week and the students were not given any guidance on the recommended
daily steps. Following their baseline week, the instructors provided students with goal
setting instructions to gradually increase their daily step count (Jackson & Howton,
2010). Students were instructed to record their step counts each day on a Microsoft Excel
spreadsheet available on the Wellness Center Web site (Jackson & Howton, 2010). The
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spreadsheet was set up to calculate total number of steps and average steps each week for
each participant. Students set weekly goals and the spreadsheet calculated the percentage
of the goal they met each week. At baseline, the average steps taken per day among all
participants was 7,013. The authors analyzed the change in steps from baseline to week 6
and week 12 (Jackson & Howton, 2010).
Participants increased their steps to just under 9,000 steps at week 6 and this was
statistically significant compared to baseline (p<0.001). The average number of steps
after week 12 was just under 10,000 which was also statistically significant compared to
baseline (p=0.002) (Jackson & Howton, 2010). The authors conclude that pedometer
interventions show promise for increasing daily steps among college students and that a
short intervention lasting only 6 weeks could be effective. However, there was no follow
up period following the intervention, and the authors suggest to include this in the future
to determine maintenance of this behavior change (Jackson & Howton, 2010).
Summary: Physical activity promotion interventions in college students
Taken together, physical activity interventions targeting college students in
university settings have demonstrated limited effects. Researchers have suggested that
the limited effects may be due to weak intervention designs and not having a control
group(Keating et al., 2005), inconsistent and subjective physical activity measurements,
and lack of studies with long follow up periods to maintain long term behavior change
and adherence (Keating et al., 2005; Plotnikoff et al., 2015). Nonetheless, these findings
suggest that college-based physical activity interventions deserve further research.

12

As noted above, a university campus seems to provide an ideal setting for
implementing physical activity interventions. Most of these students are at the age where
they start decreasing their daily physical activity and these interventions can help them
adopt healthy behaviors that they can keep for the rest of their lives. Web-based
interventions have also had some mild success which can not only be cost-effective, but
create a novel approach to implementing these programs in the expanding technological
world (Grim et al., 2011). Clearly, there is a still need for further research examining
physical activity interventions targeting this critical time in development to help establish
sustainable health behaviors for long-term healthy lifestyles that decrease risk for chronic
disease as this population transitions from student status to entering the work force.
Physical Activity in the Workplace
Although research indicates that physical activity levels markedly decrease from
high school to college years, recent research suggests that further declines in physical
activity occur when individuals enter the work force, particularly office-based jobs. As
noted above, it is estimated that individuals in the office setting spend 60-80% of the
workday sitting or sedentary (Clemes, Oeconnell, & Edwardson, 2014). And those
individuals who were most sedentary at work were more sedentary outside of work, as
well (Clemes et al., 2014). As such, numerous studies have been published recently
reporting tests of worksite wellness programs and interventions to promote physical
activity and reduce sitting time of the employees (KI et al., 2003; Freak-Poli et al., 2013;
Conn, Hafdahl, Cooper, Brown, & Lusk, 2009; Atlantis, Chow, Kirby, & Fiatarone
Singh, 2006; Shrestha, Ijaz, Kt, Kumar, & Cp, 2015; Rongen, Robroek, Van Lenthe, &
Burdorf, 2013; Straker, Abbott, Heiden, Mathiassen, & Toomingas, 2013). Several
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literature reviews have been conducted to evaluate the effectiveness of these programs
(Freak-Poli et al., 2013; KI et al., 2003; Shrestha et al., 2015; Conn et al., 2009). Taken
together, although the reviews report mild improvements in physical activity, the results
are inconclusive due to the variety and differences in intervention design.
A review by Proper (2003) evaluated 26 Worksite Health Promotion Programs
(WHPP). Fifteen were randomized controlled trials and 11 were nonrandomized
controlled trials. Six of the RCT’s were considered of high methodological quality.
Interventions and programs in this review included self-help programs, exercise
interventions including both cardiorespiratory exercise and muscle strengthening
exercises, diet and weight monitoring sessions, and stress management training. The
authors considered two RCT’s of high quality that measured some component of physical
activity (Emmons et al., 1999; Oritchard et al., 1997). These two studies were used to
determine the strength of the relationship between WHPP’s and improving physical
activity levels.
Emmons et al. (1999) was a RCT that consisted of an intervention arm made up of
an employee advisory board that included participants to create and plan intervention
activities and actions. Examples of these actions taken by the board included allocation of
space for exercise equipment, purchasing new equipment, offering training sessions with
the equipment, and measuring distances around the building to promote lunch-time
walking (Emmons, Linnan, Shadel, Marcus, & Abrams, 1999). The reference arm
provided self-help programs on smoking cessation, nutrition, and physical activity. At
1.25 years and 2.5 years the intervention arm increased their physical activity by 10.4%
and 11.9% respectively, versus the reference arm that only increased by 2.4% and 1.7%
14

during the study (KI et al., 2003). Pritchard (1997) was a three armed RCT that included
an exercise program group, a diet program group, and a reference arm consisting of
monthly weight monitoring sessions for 12 months. The intervention, both exercise and
diet programs, had significant increases in energy expenditure change of 14.6% versus
only 6.5% in the reference arm (KI et al., 2003). The authors concluded that this evidence
was enough to support a positive change in physical activity with the use of WHPP.
However, due to low number of high quality studies and inconsistent effects, there is a
strong need for additional research that utilizes strong study designs and larger, more
diverse samples.
A Cochrane review (Shrestha et al., 2015) included eight studies testing
interventions to reduce sitting time in the workplace. Interventions included sit to stand
desks, pedaling devices under desks, layout of the office space that promotes more
movement, daily walking or exercise groups, and education and workshops regarding
physical activity. Three studies assessed the effects of a sit-to-stand desk with a
combination of information and counselling. One evaluated effectiveness of route-based
walking to increase brisk sustained walking during work-breaks (walking and talking to
colleagues instead of sending emails or calling, and walking meetings instead of sitting).
Two studies examined the effects of computer prompts with information on physical
activity compared to solely information on physical activity. One studied evaluated the
effectiveness of counselling by occupational physicians versus usual care. Another study
examined effects of mindfulness training in decreasing sitting time.
Sit to stand desks seemed to demonstrated the largest effects in reducing sitting
time during the workday: from 143 minutes per day at one week follow-up to 113
15

minutes per day at 3 months follow up compared to no intervention (Shrestha et al.,
2015). Sitting decreased by 78 minutes during the entire day using sit to stand desks
compared to no intervention (Shrestha et al., 2015). Additionally, two studies reported
the effects of an intervention that combined sit to stand desks with counseling. These
interventions reduced sitting by 24% in an eight hour work day (Shrestha et al., 2015).
Furthermore, one study reported the effects of implementing walking strategies
and found reduced sitting time by 16 minutes per day compared to the control, but this
effect was not statistically significant. The results of two studies that included
interventions involving computer prompts were inconsistent regarding the effects on
sitting time. One study found no significant effects, and another study found that
computer prompting and information about physical activity reduced employee sitting
time at the 13 week follow up by 55 minutes. There were no significant findings in using
occupational physicians versus usual care in reduction of sitting time. In addition, the
intervention with mindfulness training also had no significant effects on sitting time.
Based on the evidence form this review (Shrestha et al., 2015), numerous
interventions may have the potential to reduce sitting time in the workplace. However,
findings were not consistent across the literature and the quality of the evidence was quite
low. Moreover, as the primary outcome of this review was sitting time, it is not clear
whether these interventions have the potential to increase physical activity. In other
words, does decreasing sitting time also increase physical activity?
Physical Activity Trackers and Pedometer Interventions
The recent emergence of technologically advanced and affordable physical
activity tracking devices has led to numerous efforts to test the impact of these trackers
16

on physical activity in the workplace. Pedometers in particular are one type of affordable
physical activity tracker that have been included in many physical activity interventions
in the workplace and in other settings.
A review of 26 studies examining the impact of pedometers on physical activity
and other health outcomes in a variety of settings included 8 RCT’s and 18 observational
studies (Bravata et al., 2007). The physical activity interventions examined had a mean
duration of 18 weeks and had predominantly female participants (85%). In the RCT’s,
participants using pedometers significantly increased their physical activity by 2491 steps
per day more compared to the control group. In the observational studies, the pedometer
users also statistically increased their steps by 2183 steps per day. Across all studies
included in the review, participants using pedometers increased their overall physical
activity level on average by 26.9% over their baseline values.
Interestingly, the review also found that one important component of physical
activity interventions that include pedometers was incorporating a step goal in the
intervention. When comparing interventions that included a 10,000 steps per day goal to
interventions that did not, participants in the 10,000 steps per day accumulated 2993
more steps per day. Any other step goal helped participants increase their steps by 2363
steps per day as compared to no goal. The four studies included in the review that did not
include a step goal did not demonstrate significantly increased physical activity levels.
The authors concluded that pedometer interventions have the potential to
significantly increase participants’ physical activity levels as well as certain health
outcomes. However, these interventions were conducted in a variety of settings and
populations (e.g., cardiac rehab, patients with COPD, and home-based interventions
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targeting postmenopausal women, and arthritic patients attending a walking program,
etc.) and did not focus exclusively on the workplace.
A Cochrane review of studies examining pedometer-based interventions in the
workplace included 4 randomized controlled trials (Freak-Poli et al., 2013). Three of the
studies had an inactive control group and one study had an active control group. Only one
of the studies reviewed found significant effects on increased in physical activity levels
(Dishman, DeJoy, Wilson, & Vandenberg, 2009).
The Dishman et al. (2009) study involved a 12-week randomized controlled trial
utilizing the Move to Improve Framework, which incorporates personal and team goal
setting as well as an employee incentive structure. One thousand four hundred forty two
employees from The Home Depot, Inc. were included in the sample and randomized into
either a pedometer intervention arm or a health education control arm. The results were
expressed in physical activity MET levels and were stratified into different physical
activity intensities (vigorous, moderate, and walking). The intervention arm increased
their MET levels per week in all intensity levels averaging a difference of 8.8 METS
vigorous physical activity, 2.7 METS moderate physical activity, and 3.6 METS in
walking compared to the health education control group. The authors conclude that the
pedometer intervention was successful in increasing the physical activity levels of
employees at The Home Depot. Inc.
Another study included in this review involved a 24-week randomized controlled
trial in 156 members of the Army National Guard who failed the 2 mile run test. The
Army Physical Fitness Test (APFT) was the primary outcome (Talbot, Metter, & Morrell,
2011). Since these individuals were members of the National Guard and considered a
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“civilian” soldier, they had full-time civilian jobs (Talbot et al., 2011). Participants were
randomized into either a pedometer based intervention arm or a traditional high intensity
fitness program (TRAD). The 24 week intervention was divided into two 12 week
phases. The first 12 weeks was the conditioning phase and the second 12 weeks was the
maintenance phase. Participants in both arms statistically improved their overall APFT
test score and their 2 mile run score following the 12 week conditioning phase from their
baseline values. However, after the 12 weeks of maintenance, the scores for both groups
had regressed back towards baseline values. The authors conclude, that even though the
participants did not maintain their levels of physical activity, the pedometer based
intervention group may be just as effective in increasing the short term physical activity
levels and APFT scores as the TRAD group (Talbot et al., 2011).
Overall, Freak-Poli (2014) concluded that the evidence is limited and of low
quality and that more interventions need to be conducted examining the true effects of
pedometer interventions in the work place. They suggest that to increase the quality of
evidence that researchers should publish a protocol, allocate time and finances to
reducing attrition and try to blind personnel (Freak-Poli et al., 2013). Furthermore, given
the immense popularity of commercial physical activity trackers around the world, the
use of these devices in the workplace to increase physical activity and reduce sitting time
clearly requires additional research.
Currently, Fitbit dominates the market for physical activity trackers. Fitbit sells 8
out of every 10 fitness trackers and was estimated to have sold 33 million trackers in the
United States at the end of 2015 (Ridley, 2016). There is recent evidence to suggest that
the Fitbit unit may even be more beneficial in increasing physical activity than
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pedometers (Cadmus-Bertram, Marcus, Patterson, Parker, & Morey, 2015). A recent
randomized controlled trial compared a web-based intervention group using Fitbit units
to a pedometer based control arm among post-menopausal women (Cadmus-Bertram et
al., 2015). The Fitbit based arm was successful in increasing moderate vigorous physical
activity by 62 minutes per week (p=0.008) and steps by 789 steps per day (p=0.01) from
their baseline values. Although there were not any statistically significant between group
differences, the pedometer based arm did not statistically increase their physical activity
from baseline and only increased moderate vigorous physical activity by 13 minutes per
week. Additionally, the participants in the Fitbit based armed accepted and enjoyed
using the Fitbit. They wore their unit for 106 out of the 112 prescribed days and 100%
reported that they liked the unit and 76% reported they would recommend the Fitbit to a
friend. Lastly, 96% of the participants in the Fitbit arm reported that the unit was
“somewhat or very” helpful in increasing physical activity, compared to only 32% of the
pedometer group reported the pedometer was “somewhat or very” helpful (CadmusBertram et al., 2015). Given the popularity and likability of the Fitbit unit, these could be
ideal tools in a physical activity promotion program.
Summary of Literature
Due to the reported low levels of physical activity in the United States population,
there is a desperate need for successful physical activity interventions to help engage the
population in higher levels of physical activity. Two populations that are prime targets for
these interventions are college students and workplace employees. However, given the
evidence, the current research is limited due to numerous factors. More specifically, the
physical activity intervention literature in these populations contains relatively few
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studies. Of the existing published reports, findings have been very inconsistent with
more studies demonstrating null effects than those demonstrating significant effects.
Additionally, several reviews have concluded that the existing literature is plagued by
low quality studies and few randomized controlled studies. Furthermore, many of the
interventions that do exist are very different in design and implementation and make it
difficult to compare across studies. Most interventions, especially in the work place,
have been criticized for attracting already active individuals and are limited in the
research done on those individuals who are considered sedentary. Lastly, it has been
argued that a university setting is an ideal location to implement these interventions, yet
there have been limited studies that target both the students that attend the university and
the faculty and staff that work there. Therefore, the purpose of the pilot Move More!
Move Often! Program was to examine the feasibility of implementing a Fitbit-based
physical activity promotion program that targets sedentary students, faculty, and staff in a
university setting.
The feasibility of this program was evaluated with four specific areas based upon
a feasibility design model from Bowen (2010): recruitment, participant engagement,
acceptability, and limited efficacy testing for changes in physical activity. Recruitment
was operationalized as the affiliation distribution, eligibility, and enrollment of
participants. Participant engagement was operationalized as the number of participants
wearing their Fitbit unit, syncing their step data, attending walking groups, opening
weekly emails, and completing the entire program. Acceptability was operationalized as
the responses to a post program evaluation survey as well as the reporting of any adverse
events. Lastly, physical activity effects were examined as the average daily step changes
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from baseline to follow up and self-reported physical activity levels. The main goal of
determining the feasibility of the initial Move More! Move Often! Program is to evaluate
the reception of the program from participants and the effectiveness of the program so
that it can eventually be implemented on a bigger and broader scale in the future.
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Methods
Design
A single armed feasibility study designed to evaluate the recruitment, participant
engagement, participation tolerance, and physical activity effects of the Move More!
Move Often! Program. This program lasted eight weeks in duration. Faculty, staff, and
students from Wake Forest University were recruited as participants. Demographics of
each participant were recorded prior to the start date and at follow-up. Daily steps were
recorded through the Wake Forest Fitbit dashboard each day during the program.
Evaluations of the program were sent out and collected at followParticipants
The program aimed to recruit 100 students and 75 faculty and staff members
Eligibility criteria were developed to target faculty, staff and students at Wake Forest
University that are currently not meeting recommended guidelines for daily physical
activity. This meant that faculty and staff members must have participated in two days or
less per week of moderate physical activity for at least 30 minutes at a time and students
must have participated in three or less days a week of moderate physical activity for at
least 30 minutes at a time. Exclusion criteria for this program included not being
affiliated with Wake Forest University, engaging in high levels of physical activity
(greater than 2 days a week of moderate physical activity for faculty and staff members
and greater than 3 days a week of moderate physical activity for students), failure to
attend the mandatory orientation, failure to sign the informed consent or behavioral
contract, or failure to join the WFU Fitbit Dashboard..

Intervention
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Recruitment was conducted via mass email to all faculty, staff, and students of
Wake Forest University. Promotions in the Health and Exercise Science 101
undergraduate course, flyers, and word of mouth were also used to reach participants.
Interested participants were screened using on an online screening questionnaire on the
Move! Move! Move! Often! Webpage (move.thrive.wfu.edu). Eligible participants were
then contacted via email and informed to fill out a formal application. The formal
application included questions regarding any physical limitations to joining a walking
program, each participant’s orientation time and t-shirt size, and indication of the walking
group time they were most likely to attend (Appendix A). Each participant attended a one
hour orientation to receive their Fitbit unit, learn how to use their Fitbit, connect their unit
to the WFU Fitbit dashboard, and receive instructions and expectations about the Move
More! Move Often! Program. Informed consent (Appendix B) and behavioral contracts
(Appendix C) were also administered at the orientation meeting.
The first Monday after the orientation began each participant’s baseline week
(Day 1+2+3+4+5+6+7 divided by 7= baseline average daily steps). If the participant did
not wear and sync their data for all seven days during the baseline week, the Fitbit
Dashboard calculated averages based on only the days they wore their unit and data was
collected. For example, if a participant only synced their data for four days their average
was measured by adding the steps for those four days and then only dividing by four
(Day 1+2+3+4 divided by 4= average daily steps). They were instructed to wear their
Fitbit and perform their normal daily routines for that week. Their daily averages during
baseline week were collected and used at the conclusion of the program to determine any
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changes in physical activity and daily steps. Participants were incentivized to increase
their average daily steps from their baseline week by 50%, 75%, and 100%.
Following the baseline week, participants received their first Move More! Move
Often! Monday message and were instructed to start increasing their daily number of
steps gradually. Each participant also received a personalized email detailing their
baseline daily step averages and the daily step averages they needed to achieve in order to
receive prizes at the conclusion of the program. Throughout the program, participants
received additional weekly motivational emails with general exercise tips and suggestions
on how to increase their daily steps. An example of a Move More! Move Often! Monday
message can be seen in Appendix D. Each email also consisted of a weekly challenge to
try and engage participants to walk a given number of steps that week. Participants who
met these challenges received electronic badges upon completion. These challenges were
designed to help participants gradually increase their daily steps until they met their
goals. The badges consisted of weekly challenges and cumulative challenges similar to
those badges sent out by Fitbit. The weekly badges had to be earned with steps taken in
that particular week. Cumulative badges consisted of challenges that used each
participants’ total number of steps following enrollment into the program. By
participating in the program, participants also received discounts on certain goods and
services around campus.
Walking groups were provided three times daily (Monday-Friday) for faculty and
staff and two times daily (Monday-Friday) for students and lead by a volunteer leader.
Each walking group lasted approximately thirty minutes. It was mandatory and expected
that each participant attend three walking groups each week.
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The last week of the program (week 8) was used for each participant’s follow-up
number of average daily steps (Day 1+2+3+4+5+6+7 divided by 7=average daily steps).
Similarly, if the participant did not wear or sync their data for all seven days during the
final week, the Dashboard averaged their steps per day based on the data provided. These
daily step values were used to determine prizes. These values were compared to each
participant’s baseline week values (follow-up average-baseline average). Participants
who increased their average daily step totals by 50%, 75%, and 100% won a prize
accordingly. There was also a prize awarded for the person who had the greatest
improvement in their number of daily steps overall (follow-up average-baseline average).
The week following the final follow-up week of the program was used to analyze the
data, send out evaluations, and distribute prizes.
The electronic WFU Fitbit dashboard used to monitor participant progress was
housed on the Fitbit secured platform. Using this dashboard, the study staff were able to
monitor each participant’s number of daily steps, number of floors climbed, distance
covered, and calories burned. However, the only variable used for analysis was the
participants daily step counts. By joining the dashboard, participants were able to see
how the group as a whole was doing, as well as, other participants step data in the
program. Participants were given instructions on how to de-identify their account if they
wanted to keep their step data confidential. Participants were able to change their Fitbit
profile name to their Fitbit unit code and change all their settings to private.
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Measures
Demographic information was collected through the online screener. These
included affiliation with Wake Forest University. If they were a faculty or staff member
they were asked the list their department. If they were a student they were be asked to list
their major or identify as undeclared. Date of birth, gender, and ethnicity were also
collected. A drop down list of different ethnicities for participants to choose from
included White/Caucasian, African American, Asian, Hispanic/Latino, Native Hawaiian
or other Pacific Islander, Native American or Alaskan Native, or other. A list of healthy
behaviors were asked at the baseline screener and at follow-up including the average
hours of sleep each participant slept per night with answers ranging from one to greater
than eight hours, the average amount of hours each participant spent sitting each day with
answers ranging from zero to greater than ten hours, and the average servings of fruits
and vegetables each participant ate per day with answers ranging from zero to greater
than seven. The final question on the screener was the eligibility question for the program
and that asked participants the average days per week they spent engaging in moderate
physical activity for at least thirty minutes at a time with answers ranging from zero to
seven days a week.
Recruitment was evaluated based in the affiliation distribution, eligibility and
enrollment of participants. Affiliation distribution of participants was evaluated based on
whether we met our aim of recruiting 100 students and 75 faculty and staff members.
Eligibility was evaluated based upon the number of people who complete the screener
and the number of people who were eligible to be in the program. We also examined
reasons for ineligibility. Enrollment was evaluated based upon the participants who
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completed the online screener, returned the formal application, and attended the
mandatory orientation program. Upon completion of all three mandatory items,
participants were officially enrolled into the program. These were stratified into groups
distinguishing between faculty, staff, and student participants
Participant engagement was quantified by the number of days each participant wore
the Fitbit (measured by syncing data to WFU Fitbit Dashboard), the attendance in weekly
walking groups, the number of participants that opened the weekly motivational emails,
and the number of participants that completed the entire program. Completion of the
program was defined as syncing their unit to the Dashboard during the final week (week
8).Our last measurement of engagement was the number of participants that filled out our
post-program evaluation. These were stratified into groups distinguishing between
faculty, staff, and student participants.
Acceptability was evaluated based upon any reported adverse events and on the
evaluation that is given to each participant at the end of the program (see Appendix E).
The evaluation consisted of questions regarding their level of satisfaction with each
component of the program (i.e. walking groups, email messages, challenges and badges,
and incentives and discounts), as well as their satisfaction with the program in helping
them improve their overall wellbeing. Each of these questions included a series of
responses based upon a Likert Scale (strongly disagree, disagree, neither agree nor
disagree, agree, and strongly agree).Additionally, there were three open ended questions
that were asked on the evaluation including “what did you find most helpful about the
program,” “what did you find least helpful about the program,” and “additional
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comments or suggestions about the program.” Additionally, acceptability was based upon
any reported adverse events.
Changes in physical activity levels was evaluated by comparing the average number
of steps participants took during their baseline week to the average number of steps
participants took during the final week of the program (follow-up). This was also based
upon changes in self-reported physical activity levels in days per week and evaluated
based on the number of participants who reached the goals of 50% increase, 75%
increase, and 100% increase in steps respectively.
Analytic Plan
The purpose of this pilot study was to examine the feasibility of implementing an
activity-tracking-based physical activity promotion program on a university campus that
targets students, faculty, and staff. Feasibility is quantified in terms of recruitment
(eligibility, enrollment, and distribution), participant engagement, acceptability, and
physical activity effects. As a pilot study, it was acknowledged that it may not possess
the statistical power to detect statistically significant effects on physical activity.
Additionally, as a single group design, causal inferences cannot be made. However, this
analysis provided valuable information that the researchers and program designers can
use to refine procedures for future campus programs.
Descriptive statistics were used to examine recruitment rates, eligibility criteria,
and enrollment rates. Data was stratified by students and faculty/staff. Recruitment rate
is expressed as the affiliation distribution of participants and the percent of the goal
achieved. Eligibility was expressed as the percent of participants that completed the
online screener that were eligible for the program. We also examined the frequencies of
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exclusion criteria. Enrollment was analyzed as the percent of qualified participants that
enrolled in the program. Participant engagement was quantified by calculated means and
percentages for the number of days each participant wore the Fitbit, the attendance in
weekly walking groups, the number of participants that opened the weekly motivational
emails, and the number of participants that completed the entire program and filled out
evaluations. Acceptability was analyzed by examining the frequency of responses to each
item on the participant evaluation tool and reported in the percentage of participants that
agreed or strongly agreed to the questions, and the reported number of adverse events
Changes in physical activity were expressed as the difference in steps from the
average baseline value to the average follow-up value. Paired t-tests were used to
determine whether those changes were statistically significant and to estimate effect
sizes. Additionally, paired t-tests were used to determine self-report changes in physical
activity levels reported in the baseline screener and the post-program evaluation in
response to the question regarding the number of days the participant engages in
moderately intense aerobic physical activity for at least thirty minutes at a time.

30

Results
Recruitment
Four hundred applicants filled out the online screener (22 Faculty, 203 Staff, and
175 Students). Two hundred fifty (62.5%) of those applicants met the inclusion criteria
(14 Faculty, 132 Staff, and 104 Students). One hundred fifty potential participants were
excluded due to reported high levels of physical activity. The allotted spots for faculty
and staff participants filled up within the first 36 hours of recruitment and reached
recruitment goal for students within the first week. Of the 250 participants that screened
into the program, we accepted 230 (92%) of them due to limited Fitbit units (10 Faculty,
116 Staff, and 104 Students). These 230 participants were sent the formal application via
email and Google Forms. One hundred ninety four participants (84%) returned the
application (8 Faculty, 104 Staff, and 83 Students). These participants were invited to the
one hour mandatory orientation. One hundred seventy two participants (88.6%) attended
the mandatory orientation (6 Faculty, 99 Staff, and 67 Students) and were officially
enrolled into the program. The accrual rate for recruitment in faculty and staff was as
high as 140% and was lower in students with a rate of 67%. Two staff members drop out
of the program early on and two students failed to sync their Fitbit units during baseline
and follow-up. Therefore, a total of 168 participants (6 Faculty, 97 Staff, and 65
Students) enrolled in the study for data analysis. Figure 1 illustrates the recruitment
process.
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Figure 1: Recruitment Flow
400 Applicants
22 Faculty, 203 Staff, 175
Students

250 Eligible

150 Ineligible

14 Faculty, 132 Staff, 104
Students

8 Faculty, 71 Staff, 71
Students

230 Accepted
10 Faculty, 116 Staff, 104
Students

Excluded for being too
active:
Faculty/Staff: >2 days a
week PA
Students: > 3 days a week
of PA

195 Returned Formal
Application
8 Faculty, 104 Staff, 83
Students

172 Attended Orientation
6 Faculty, 99 Staff, 67
Students

2 Staff Members Dropped
Out

168 Total Participants
6 Faculty, 97 Staff, 65
Students
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2 Students Failed to Sync
Data at Baseline & Follow
Up

Participant Demographics
Of the 168 total participants, 6 were faculty members, 97 were staff members, and
65 were students. 141 participants were female (84%) and 27 were male (16%). The
majority were white/Caucasian (115 participants, 68.5%). The average age of the faculty
and staff members was 38 years old (± 13 SD) and the average age of the student
members was 30 years old (± 14 SD). These baseline demographics can be found below
in Table I.
Table I: Baseline Demographics

Baseline Demographics
Affiliation

Number Percentage
Faculty
6
3.6%
Staff
97
57.7%
Student
65
38.7%

Gender
Male
Female

27
141

16.1%
83.9%

115
25
12
6
1
5
Years ±
SD
Faculty and Staff 38 ± 13
Students 30 ± 14

68.5%
14.9%
8.9%
3.6%
0.6%
3.0%

Race
White/Caucasian
African American/Black
Asian
Hispanic/Latino
Native Hawaiian or Other Pacific Islander
Other
Age
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Participant Engagement
Participant engagement was evaluated based upon the average number of days of
Fitbit wear, walking group attendance, opening the weekly emails, badges earned during
the weekly challenges, the percentage of participants that completed the program
(syncing their unit during the last week), and the percentage that returned the post
program evaluation (Table II).The Move More! Move Often! Program consisted of a total
of 56 days. On average participants wore their Fitbit unit 49 out of the 56 days (87.5%).
Faculty and staff members wore their Fitbit 51 out of the 56 days (91%), which was
slightly more than students (47 out of the 56 days; 84%).
Walking groups were offered three times daily (Monday-Friday) for faculty and
staff and two times daily (Monday-Friday) for students. Participants were expected to
attend three of these walking groups each week. Participants’ average attendance was less
than one walking group per week (0.77days/ week). Faculty and staff members averaged
0.9 walking groups per week and students averaged 0.64 walking groups per week.
Twenty nine percent of participants never attended a walking group. Only six faculty and
staff members met the mandatory requirements and averaged three walking groups per
week.
A total of eight weekly email messages were sent out during the program.. On
average 81.95% of faculty and staff members opened their weekly emails and 85.26% of
students opened the emails. A detailed list of percentages for each email is listed in Table
II. A total of seven weekly challenges were created for participants to earn badges. The
first weekly challenge was easier to obtain based upon the number of steps participants
needed to average each day to achieve the badge (2,000 steps per day). Following that
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first challenge, each week the challenges got progressively more difficult to obtain based
upon the step averages needed to achieve them. In order to achieve the final badge,
participants must have averaged approximately 10,000 steps per day. Some of these
badges were strictly weekly challenges and some of them were cumulative challenges
that used data for the entire program. On average each participant earned 2.9 badges out
of the seven challenges. Faculty and staff members averaged 2.7 badges and students
averaged 3.2 badges. Participants earned more cumulative badges than weekly challenge
badges. A detailed list of challenge and badge achievements is listed in Table II. One
hundred forty two participants (85%) synced their Fitbit unit during the final week.
Ninety four faculty and staff members (91%) and forty eight students (74%) synced their
unit and completed the program. These were the only participants who received an
incentive or prize at the conclusion of the program. Lastly, 119 participants (70.1%)
returned the post program evaluation. Eight three were faculty and staff members and
thirty six were students. The break down can be seen in Table II. A more detailed
description of the evaluation will be reported in acceptability.
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Table II: Participant Participation in the Move More! Move Often! Program
Components

Participant Participation
Wearing Fitbit Unit (days/program)
Total (56 days)
Percentage
Walking Group Attendance (days/week)
Never Attended Walking Group(participant)
Met Goal of 3 Groups per week (participant)
Opening Weekly Emails (Percentage)
Baseline
1
2
3
4
5
6
7
Average Percentage
Weekly Challenges and Badge Achievement
1
2
3
4
5
6
7
Average Badges Earned
Completed Program (synced unit during last week)
Total
Percentage
Returned Evaluation
Total
Percentage
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Total
Faculty/Staff
(168)
(103)
Students (65)
49/56
51/56
47/56
87.5%
91.0%
84.0%
0.77
0.90
0.64
29.0%
25: 24.0%
24: 34.0%
0.40%
6: 0.60%
0: 0%
95.7%
87.1%
91.4%
87.1%
78.6%
78.6%
68.6%
68.6%
82.0%

95.2%
94.3%
92.6%
87.0%
80.6%
80.6%
78.7%
73.1%
85.3%

162
82
48
79
18
84
13
2.9

101
44
27
43
9
52
7
2.7

61
38
21
36
9
33
6
3.2

142
84.5%

94
91.2%

48
73.8%

119
70.1%

83
80.5%

36
55.4%

Acceptability
Acceptability was evaluated based on the number of adverse events reported and
the responses to the post program evaluation. There were two adverse events reported
during the eight week program. These events were related to the program protocol as the
participants involved increased their physical activity too quickly and rapidly. They
experienced some musculoskeletal soreness and inflammation. However, both
participants were treated by their primary care physician and finished the program.
One hundred nineteen of the 168 participants returned the post program
evaluation. A graphical representation of the responses to all of these questions can be
found in Appendix F. The percentage of participants that agreed or strongly agreed that
the weekly walking groups helped them incorporate more movement (e.g. steps) into
their day was 71.4%. The percentage that agreed or strongly agreed that the email
messages helped them was 56.3% and 63% agreed that the weekly challenges helped
them. The percentage that agreed or strongly agreed regarding the incentives and
discounts they were provided was 41.2%. The percentage that agreed or strongly agreed
that the program gave them new skills was 72.3% and 84% reported that they felt more
confident in their ability to incorporate physical activity into their day. The percentage
that agreed or strongly agreed that they had a better understand of physical activity as a
result of this program was 73.1%. A high percentage of 90.8% plan to continue to make
improvements in their physical activity and 98.3% would recommend the Move More!
Move Often! Program to others.
Some participants provided qualitative data by answering one or more of the three
open ended questions on the evaluation. Based up those answers, there were three
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common themes that emerged. In general, participants indicated that the program created
a sense of community around campus that promoted a healthy lifestyle. This is illustrated
in one participant’s comment: “As much as the health benefit I found there to be a morale
benefit…I noticed other people walking and we would encourage each other. It changed
my language and I think (it) offered a shift in the value of the walk around campus.” It
was noted that the program helped improve motivation and accountability for increasing
physical activity levels. One participant stated “I had a consistent goal with "someone" to
hold me accountable for my activity, which gave me motivation to try and get out even if
I had a busy day or if the weather wasn't great.” Lastly, participants expressed
appreciation for the social support system that was created with the program. This is
conveyed in another quote by a participant that stated “Having a community of folks and
the university support to work on my wellbeing was probably the biggest benefit.”
Overall, these aspects of the program seemed to be very beneficial to the participants and
may have been even more important than any changes in step counts.

Changes in Physical Activity: Self-report and Objective Assessments
Based upon the screening questionnaire and post-program evaluation, faculty,
staff, and student participants self-reported a statistically significant change in the days
per week they were physically active. At baseline, faculty and staff reported that they
spent 0.89 days per week engaging in moderate physical activity and that increased to
1.94 days per week following the program (p<0.05). Students reported that they engaged
in physical activity 1.34 days per week at baseline and this number increased to 2.06 days
per week following the program (p<0.05).
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During the baseline week faculty and staff members averaged 6573 steps per day.
During the final week of the program (week 8), faculty and staff members averaged 8008
steps per day. They increased their average daily steps by 1434 steps (p=0.004, ES=0.3).
Students averaged 7593 steps per day during the baseline week and they averaged 7833
steps during the final week (week 8) resulting in a non-significant difference of 241 steps
(Figure 2). This data can be found below in Table III. Although, we did not run any
statistical analysis for week by week changes, a visual of those changes for both faculty
and staff and student groups is shown below in Figure 3.
The participants were encouraged to reach their 50%, 75%, and 100% goals by
the final week of the program (week 8) to be awarded a prize. A total of 28 participants
(16.7%) reached one of those goals. Twenty three of these participants were faculty or
staff members and 5 participants were students. A break-down of goal and prize
distribution can be seen below in Table IV.
Table III: Physical Activity Differences from Baseline to Follow-Up (Week 8)

Affiliation
Faculty/staff
Students

Baseline
(Avg. Steps)
6573.5
7593.1

SE
289
357

Week 8
(Avg Steps)
8007.9
7833.1

SE
568.8
463

Difference
1434.4
240.8

P
0.004
0.512

ES
0.301
0.095

Table IV: Participants that Reached a Step Goal Accomplishment
Goals
50% Goal
75% Goal
100% Goal
TOTAL GOALS

Faculty/Staff Students
8
4
11
23

39

1
2
2
5

Total
9
6
13
28

Figure 2: Step Averages at Baseline and Follow-Up (Week 8)
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Figure 3: Average Steps Per Day During Each Week of the Program
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Discussion
The purpose of the pilot Move More! Move Often! Program was to examine the
feasibility of implementing a Fitbit-based physical activity promotion program that
targets students, faculty, and staff in a university setting. Feasibility was evaluated based
on four specific areas: recruitment, participant engagement, acceptability, and limited
efficacy testing on changes in physical activity levels. The data from this initial pilot
Move More! Move Often! Program were used to determine participant responsiveness
and the effectiveness of the program in order to implement a similar program in a bigger
and broader scale in the future.
Review of Results and Previous Literature
The recruitment process was rapid and we met our recruitment aims of 100
students and 75 faculty and staff members within one week. Even more astounding is that
we filled up our faculty and staff spots within the first 36 hours. We did not meet our goal
for student enrollment (100) as the actual enrollment number of students was only 65.
However, the speed of recruitment and enrollment the Move More! Move Often Program
indicates that this program was of interest and well received among the faculty and staff
members. Students may not have been as engaged in the program as the faculty and staff
members due to possibly already being physically active. Based on anecdotal data, some
student participants did not see walking program very beneficial and were more
interested in engaging in more strenuous forms of exercise (i.e. jogging or running).
Additionally, Fitbits seem to be very popular among younger generations and are the
41

leading seller in activity trackers (Ridley, 2016). Therefore, many students may have
already owned a Fitbit and did not see a reason to participate in this program.
Participation in the program was relatively high in most of the components of the
program. Participants wore their Fitbit unit and were syncing their data for the majority
of the program. Wearing and syncing their unit was the most important aspect of
participation, because this indicates that participants are actively involved in the program
even if they did not participate in any of the other components. Therefore, it appears that
participants were engaged and had little trouble with wearing and operating the devices.
This is consistent with previous literature using Fitbit units as they reported a 95%
adherence to Fitbit wear and highlighted the ease of use of the unit reported by
participants (Cadmus-Bertram et al., 2015).
Weekly email messages started out with a very high percentage of participants
opening them. Around 95% for both faculty, staff, and student participants. That
percentage decreased as time went on to about 70% for all participants. Thus, in light of
the decrease in the rate of email engagement, it appears that participants may not have
valued the messages as the weeks went on. On average each participant earned three
badges out of the seven opportunities. More participants received the cumulative badges
that included data for the entire program than the weekly badges that only included steps
for the given week. This may be because participants started out with elevated baselines
to start and had accumulated a high number of steps when they first got their Fitbit. This
would make the cumulative badges much easier to achieve than the single weekly
challenges. In contrast, participation in the walking groups was quite low. Less than 1%
of participants met our mandatory goal of attending three walking groups per week. The
42

only participants that met this goal were faculty or staff members. No students met this
goal. Anecdotal data provided some suggestions as to why there was low participation in
the walking groups. Many participants reported that they would rather walk on their own,
instead of a group setting, and that the walking group times that we provided did not fit
into their schedule.
Acceptability was primarily based on the post program evaluation which was
returned by 70% of our participants. In response to the evaluation questions, the majority
of the participants (>50%) reported that they agreed or strongly agreed many of the
aspects of the program helped them incorporate more steps into their day. The only
aspect of the program that less than the majority agreed to was the incentives and
discounts. However, only two participants took advantage of the incentives that we
provided. This suggests that a different incentive format may be more beneficial.
Additionally, 71.4% of participants agreed or strongly agreed that the walking groups
helped them incorporate more movement into their day. Since our walking group
attendance was low, it was surprising to see their responses regarding the walking groups.
This may suggest that even though participants did not always attend walking groups,
they still saw the value in them. Furthermore, the majority agreed or strongly agreed that
the program helped them learn new skills, build confidence, and that they plan on
continuing to make improvements in their physical activity levels. Importantly, 98.3% of
all participants that filled out the evaluation indicated that they would recommend this
program to others. The responses received via the post program evaluation suggests that
participants were very receptive and satisfied with the program.

43

The effect of the program on physical activity was modest. Faculty and staff
significantly increased their average daily steps by 1434 steps. However, there was no
effect on physical activity in students. Additionally, although it was self-reported data,
participants reported increasing their days per week of moderately intense aerobic
physical activity by over 100% in all participants (faculty, staff, and students). This
illustrates a great change in physical activity levels following the program and poses a
question as to why this change was not reflective in the objective data. The modest
effects may be due to the manner in which we collected our baseline data. Since the
average steps per day during the first week of the program served as the baseline, it could
be argued that enrollment in the program motivated participants to become more active
initially resulting in elevated levels of physical activity at baseline and thus disguising the
true change. Based on previous literature, the average adult in the United States takes
5,117 steps per day (Bassett, Wyatt, Thompson, Peters, & James, 2011). This average
drops to 4479 or fewer steps per day among those people who report one day or less of
strenuous activity per week (Bassett et al., 2011). Our faculty and staff population
averaged 6573 steps per day at baseline and our student population averaged 7593 steps
per day. It is important to note that we only included participants who reported low levels
of physical activity. Therefore, it may be that the majority of our participants may have
had an elevated baseline averages to start the program. This could also be why even
among the faculty and staff population, they did not reach an increase in steps that is
equivalent with previous literature on pedometer interventions. Additionally, the manner
in which we prescribed step goals could have contributed to the modest effect on physical
activity. In one review, the researchers suggest that pedometer interventions are effective

44

in increasing average daily step counts by more than 2000 steps per day in both
observational studies and randomized controlled trials (Bravata et al., 2007). This review
also concluded that a step goal was an important component in a pedometer intervention
and that a step goal of 10,000 steps generated the biggest increase in daily steps (Bravata
et al., 2007). This program included individual calculated step goals based on baseline
data. However, it may have been more effective to simply use a 10,000 step goal due to
its popularity.
It is also possible that Thanksgiving break may have contributed to the modest
physical activity effects found in this study. During this time period, many of the
participants, students in particular, had a sharp decrease in steps. Thanksgiving break fell
during the seventh week of the program and the follow-up data was taken from the eighth
week. Therefore, it is possible that the Thanksgiving break caused a break in
participants’ routines and resulted in lower levels of physical activity in the week
following the break. It has been suggested in the literature that programs spanning a
semester or less are most effective (Plotnikoff et al., 2015). However, it is not clear on
how school mandated breaks play a role in participant adherence to physical activity
promotion programs using activity trackers. It cannot be concluded that the school break
was the cause of the lower final week values. However, it can be noted that before that
break, the step counts were remaining relatively stable and that is when the sharp decline
occurred.
Furthermore, it seems of prime importance to determine effective ways to engage
the college student population. It has been suggested that a college university is an ideal
setting to conduct one of these interventions. Previous literature reports some success in
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improving physical activity levels among this population following an intervention
(Plotnikoff et al., 2015; Wadsworth & Hallam, 2010; Grim et al., 2011; James F Sallis et
al., 1999; Jackson & Howton, 2010). Additionally, the studies that incorporated the
intervention into the curriculum were the most successful. Move More! Move Often! was
not designed to be involved in a lecture course. However, even the most successful
interventions had mild significant effects in improving physical activity and they were
short lived. Therefore, it seems that there is still a need for future interventions to target
this population during a time where they can create long-term sustainable change.
Research Findings
The implications resulting from the Move More! Move Often! Program is that this
program generated awareness and excitement towards a physical activity promotion
program at Wake Forest University. The recruitment numbers and speed of enrollment
alone can provide evidence that this program was widely anticipated and attractive to
potential participants. Activity trackers, including Fitbits, are becoming more popular in a
society that is notorious for being inactive and can be a great tool to engage a population
in increasing their physical activity. Based upon the post program evaluation, it seems
that the majority of participants thoroughly enjoyed the program and saw benefit in being
a part of Move More! Move Often!
Some strengths of the program include the use of both objective measured
physical activity levels with the Fitbit activity trackers and self-reported physical activity
levels. Many of the studies in previous literature only used self-reported measurements.
Although, Fitbit is not a validated tool, it does provide researchers with some objective
data that can be compared to the self-report data.
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Additionally, some participants included qualitative feedback in their program
evaluation questionnaires. In general, participants indicated that the Move More! Move
Often! Program provided a sense of community, increased motivation and accountability,
and appreciated the support system that was established by being in this program.
Anecdotally, it appears that many participants appreciated these aspects even more than
the physical activity changes. This suggests that the benefits of the Move More! Move
Often! Program may extend beyond increasing individual physical activity levels and
could generate a “cultural shift” around campus towards a community that promotes a
healthy lifestyle and overall wellbeing.

Study Limitations

Although the results of this initial pilot program are encouraging, several
limitations exist. The present study used a single group design with no comparison
group. Therefore, numerous confounding variables, such as regression to the mean or the
impact of events, could not be eliminated or controlled. Additionally, the duration of the
program was only 8 weeks and did not encompass an entire semester. Based upon
previous literature, studies have ranged anywhere from 6 weeks to 4 academic years
(Plotnikoff et al., 2015). This current study was shorter in duration. Since 8 weeks is a
small snapshot into the life of a college student or faculty member, it does not encompass
multiple holidays, change in seasons, or semesters, and it is unknown how a longer
program would have impacted participant recruitment, acceptability, or physical activity
levels. It is also a limitation that there was no measurement of potential barriers to
participation in the program. This could have been useful because identification of
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barriers to physical activity can be key in increasing adherence and promoting behavior
change (Brawley, Rejeski, & King, 2003). Additionally, as is the case in all tracking
device studies, assessing true baseline values of physical activity is difficult because the
distribution of activity trackers can be perceived as an intervention in and of itself. Thus,
it is possible that the baseline levels of physical activity were artificially elevated and
disguised the true effects of the program.
Program Limitations
The data suggest several aspects of the program that should be modified for future
testing. These future studies should employ a theoretical framework in the program
design to promote long term individual behavior changes (Brawley et al., 2003; Rejeski
et al., 2003; Brawley, Rejeski, & Lutes, 2000). It has been documented that individuals
move towards their goals by a process of self-regulating, problem solving, learning how
to overcoming barriers, and coping with relapse (Brawley et al., 2003; Rejeski et al.,
2003; Brawley et al., 2000). In order to promote self-regulation among participants, many
studies utilize trained individuals to assist and aid the participant towards reaching their
goals either in a group setting or individually. However, Move More! Move Often! was
not designed based upon a theoretical framework. With the exception of the walking
groups and contact via the weekly email messages, participants were left mostly in their
own environments to make changes to their physical activity levels. It was not mandatory
to come into a controlled setting to get their steps in under the guidance of a trained
individual. Additionally, they did not meet weekly in a group setting to learn about
proper goal setting, problem solving skills, overcoming barriers, or coping with relapse.
More individual attention with a trained individual could have helped each participant
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make smaller goals to achieve their long term goal. For example, the Move More! Move
Often! Program was designed to calculate a 50% increase, 75% increase, and 100%
increase in average daily steps as goals for each participant from their baseline data. We
provided them with one long-term goal to achieve at the end of the eight weeks.
However, some participants may have found that goal to be unachievable and become
discouraged with the program from the start. More constant guidance from study staff
could have helped alleviate this problem by helping the participants set short term weekly
goals that would direct them on the right path to achieving their long term goals. Had this
been the case, participants may have seen a greater increase in their daily step counts
As stated earlier, this program was also not part of a college course. Based on the
previous literature, this seems to be the most effective in engaging the student population
(Plotnikoff et al., 2015; Jackson & Howton, 2010; Keating et al., 2005). Most lectures
would include a lab component creating weekly check-ins with their instructor and lab
time to increase their physical activity levels. This would help participants received
individual attention as well as education and counseling about their goals. In addition it
would add a specific time each week that they would have to attend and engage in
physical activity. Again, the controlled environment and constant contact with
participants may have been more effective.
Future Research
Future research efforts need to determine the best way to implement these
interventions targeting faculty, staff, and students in the university setting. These
interventions should primarily be driven by psychological theories that promote
individual behavior change. This would include having at least weekly check-ins with
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participants to assist them with developing these self-regulation skills. For faculty and
staff members, this could simply be a small group meeting. For students and based on the
literature, it would be interesting to test a program that is integrated with a college course
curriculum to provide more structure, contact, and education. Additionally, and based
upon the anecdotal data, creating a team of individuals to compete against other teams in
step challenges may be of interest to participants. This would incorporate a sense of
group comradery and generate not only individual goals, but also group goals. It may also
increase the motivational and accountability aspects of the program that participants’
reported they benefited from. There is also need for a control group to determine between
group differences and rule out confounding variables, and, future studies should include a
follow-up component to determine long-term sustainable change.

Concluding Remarks

In conclusion, the results of present study regarding the feasibility of Move More!
Move Often! are promising and indicate that the program was well received, tolerated,
and accepted by participants. Although we did not observe large changes in individual
physical activity change, we believe that the institutional commitment to systematic
programming dedicated to physical activity and health promotion that is attractive, well
tolerated, and effective can lead to a dramatic cultural shift across campus that creates
new norms, standards, and values for physical activity, healthy lifestyles, and well-being.
This cultural shift may then lead to meaningful, long term, sustainable changes in
individual behavior and, ultimately, improve health and well-being for the entire campus
community.
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Appendix A
Participant Application

Student MMMO Application
Page 1 of 1

Student MMMO

Form Title

First Name*

R equired

Last Name*

R equir ed

Date of Birth (MM/DD/YYYY)*

Requir ed

Office or Department (if you are a student, please write "student")* Examples: Office of
Wellbeing, Department of English, Human Resources, etc.
Requir ed

Do you have any medical conditions, chronic diseases, or health concerns? If so, please
explain and check with your physician to ensure it is safe to start a physical activity
walking program* e.g. cardiovascular disease, diabetes, cancer, arthritis, or any condition that
would inhibit the ability to walk two blocks without stopping.
R equired

It is mandatory to attend one Move More! Move Often! Orientation. Please indicate which
orientation you will attend.* NOTE: If you cannot attend an orientation session, you will have to
wait until the next Move More! Move Often! phase in Spring 2016.
Requ ir ed



1:30pm-2:30pm - Thursday, October 1st



6:30pm-7:30pm - Thursday, October 1st



11:00am-12:00pm - Friday, October 2nd



I cannot attend any of these sessions.
Throughout the Move More! Campaign, there will be 2 walking groups each during the
week. Please indicate the walking group time you are most likely to attend.* NOTE: Each
walking group will walk for 30 minutes.
R equired



10:00am-10:30am
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6:00pm-6:30pm
Do you already own a FitBit? If so, what kind?* NOTE: If you own a different brand of fitness
tracker, please select "no"
Requ ired



Yes, FitBit Zip



Yes, FitBit One



Yes, FitBit Flex



Yes, FitBit Charge



Yes, FitBit Charge HR



Yes, FitBit Surge



No
What is your t-shirt size?*



X-Small



Small



Medium



Large



X-Large



XX-Large



XXX-Large



XXXX-Large

Requir ed
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Faculty/Staff MMMO Application
Page 1 of 1

Fac/Staff MMM

Form Title

First Name*

R equired

Last Name*

R equir ed

Date of Birth (MM/DD/YYYY)*

Requir ed

Select your WFU affiliation.*

Requ ir ed




Faculty
Staff
Office or Department (if you are a student, please write "student")* Examples: Office of
Wellbeing, Department of English, Human Resources, etc.
Requir ed

Do you have any medical conditions, chronic diseases, or health concerns? If so, please
explain and check with your physician to ensure it is safe to start a physical activity
walking program.* e.g. cardiovascular disease, diabetes, cancer, arthritis, or any condition that
would inhibit the ability to walk two blocks without stopping.
R equ ired

It is mandatory to attend one Move More! Move Often! Orientation. Please indicate which
orientation you will attend.* NOTE: If you cannot attend an orientation session, you will have to
wait until the next Move More! Move Often! phase in Spring 2016.
Requ ir ed



12:00pm-1:00pm - Thursday, October 1st



3:00pm-4:00pm - Thursday, October 1st



9:30am-10:30am - Friday, October 2nd



I cannot attend any of these sessions.
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Throughout the Move More! Campaign, there will be 3 walking groups each during the
work week. Please indicate the walking group time you are most likely to attend.* NOTE:
Each walking group will walk for 30 minutes.
Req uir ed



7:30-8:00 AM



12:00-12:30 PM



5:15-5:45 PM
Do you already own a FitBit? If so, what kind?* NOTE: If you own a different brand of fitness
tracker, please select "no"
Requ ired



Yes, FitBit Zip



Yes, FitBit One



Yes, FitBit Flex



Yes, FitBit Charge



Yes, FitBit Charge HR



Yes, FitBit Surge



No
What is your t-shirt size?*



X-Small



Small



Medium



Large



X-Large



XX-Large



XXX-Large



XXXX-Large

Requir ed
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Appendix B
Informed Consent

Move More! Move Often!
Informed Consent Form to Participate in Research
Jeff Katula PhD Principal Investigator
Malika Roman Isler, PhD, MPH Co-Principal Investigator

Introduction
You are invited to be in a research study that will examine a physical activity promotion
program using Fitbit activity trackers. Research studies are designed to gain scientific
knowledge that may help other people in the future. You are being asked to take part in
this study because you are a faculty member, staff member, or a student at Wake Forest
University. Your participation is voluntary. Please take your time in making your
decision as to whether or not you wish to participate. Ask the study staff to explain any
words or information contained in this informed consent document that you do not
understand. You may also discuss the study with your friends and family.

Why Is This Study Being Done?
The purpose of this research study is to examine the feasibility of implementing a Fitbitbased physical activity promotion program that targets students, faculty, and staff in a
university setting.

How Many People Will Take Part in the Study?
There will be approximately 200 students and 150 faculty or staff members that will
participate in this study.

What Is Involved in the Study?
In addition to the online screener and orientation visit, the study involves wearing your
Fitbit activity tracker every day for the entirety of the 8 week program. You will be asked
to join the Wake Forest University Fitbit Dashboard so that study staff has access to your
personal step data. Your first week following the orientation you will be asked to do your
normal routine while wearing your Fitbit. In all subsequent weeks you will be sent
motivational email messages with advice and suggestions to help you increase your steps.
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Weekly challenges will be sent out and upon completion of these weekly challenges, you
will receive an electronic badge. Walking groups will be provided multiple times a day,
Monday-Friday. They last a total of thirty minutes and you are expected to attend at least
3 walking groups each week to help you increase your daily steps. By participating in this
program you will also receive various discounts on goods and services around Wake
Forest University’s campus. At the end of the 8 week program you will be asked to fill
out an evaluation. Prizes will be awarded for individual increases in average daily steps.

How Long Will I Be in the Study?
The study will last 8 weeks. After the first week you will be asked to attend three 30
minute walking groups a week on Wake Forest University’s campus. Therefore, for 7
weeks of the program you will dedicate 90 minutes per week to the daily walking groups.

What Are the Risks of the Study?
The risk of harm or discomfort that may happen as a result of taking part in this research
study is not expected to be more than in daily life. The anticipated risks of increasing
your physical activity include muscle soreness and fatigue. You may experience overuse
or overtraining injuries requiring medical attention if you increase your physical activity
too much or too rapidly. The study staff will provide education on how to avoid these
injuries. You should discuss the risk of being in this study with the study staff.
Taking part in this research study may involve providing information that you consider
confidential or private. Efforts, such as coding research records, keeping research
records secure and allowing only authorized people to have access to research records,
will be made to keep your information safe. There is potential risk for participants to
view other participants step data through the Wake Forest Fitbit Dashboard. If you wish
to keep your step data private, use the procedures the study team provides to deidentify
your Fitbit profile.

Are There Benefits to Taking Part in the Study?
If you agree to take part in this study, there may or may not be direct benefit to you. We
hope the information learned from this study will help determine the feasibility of
implementing a physical activity promotion program and help others in the future.

What Are My Rights as a Research Study Participant?
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Your participation in this research is completely voluntary. You may discontinue your
participation at any time without penalty. You may also choose to not answer any
question(s) you do not wish to for any reason. You may also choose to not perform any
physical task(s) you do not wish to for any reason. Refusing to participate or leaving the
study will not result in any penalty or loss of benefits to which you are entitled. If you
decide to stop participating in the study we encourage you to talk to the investigators or
study staff first to learn about any potential health or safety consequences. The
investigators also have the right to stop your participation in the study at any time. This
could be because of a physical condition which would make the completion of the said
task unsafe. If a student is in one of the Principal Investigator’s classes, their participation
in the program will not impact the class in any manner.
You will be given any new information we become aware of that would affect your
willingness to continue to participate in the study.

Will I be Paid for my Participation?
In return for your time, you will receive a t-shirt. You will be able to keep your Fitbit unit
at the conclusion of the program. Prizes will be awarded on an individual basis for
increases in daily step averages at the conclusion of the program. These prizes may
include $100 gift cards, water bottles, sack packs and t-shirts.

Confidentiality
The researchers will take the following precautions to protect your information: we will
remove your name from your information and code your data. Participants in the study
will be able to see total group scores on the Fitbit Dashboard as well as individualized
participant step data. If you wish to de-identify your step data, you must change your
fitbit.com profile name to your unit code. You must also change all your settings to
private. We will provide you with a step by step guide to de-identify your profile. This
will keep your personal information confidential and only coded steps will be visible to
other participants. The data collected will be kept in a secure location and only authorized
people will have access to the research records and passwords for office computers and
networks will be protected. When research data are no longer scientifically useful, they
will be destroyed. During walking groups, participants will be identifiable to one another.
However, during these walking groups, no individualized data will be available to the
participants.

Whom Do I Call if I Have Questions or Problems?
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For questions about the study or in the event of a research-related injury, contact the
study co-investigator, Dr. Malika Roman Isler at (336) 758-4065.
If you have questions about your rights as a research subject, contact the Office of
Research and Sponsored Programs, (336) 758-5888.
You will be given a signed copy of this consent form.

Signatures
I understand that permission to participate is voluntary and that I am free to deny consent
if I so desire, both now and at any time during the study.
My signature below indicates that I have read this document in its entirety, all my
questions have been addressed, and I am willing to participate in this research project.
________________________________
Participant’s signature

______________________
Date

________________________________
Staff signature

______________________
Date
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Appendix C
Behavioral Contract
Move More! Move Often! Expectations Contract
Congratulations! You are now part of the Move More! Move Often! Campaign at Wake
Forest University. You will participate in a state-of-the-art step challenge designed to
help you increase your overall, daily physical activity. Fitbit® activity trackers will be
used to monitor your daily activity and steps. If you do not already own a Fitbit®, one
will be provided. You will be a part of a group of people like you seeking to improve
their daily physical activity. The Move More! Move Often! Campaign will last a total of
eight weeks. During these eight weeks you will receive various supplemental materials
and discounts around campus to help you reach your physical activity goals. At the
conclusion of the eight week program, prizes will be awarded on an individual basis for
improvement in step counts.

Expectations for Participation:
▪ You certify that you are an active Wake Forest University faculty,
staff, or student.
▪ You are expected to attend a one hour orientation to receive your
Fitbit® and instructions for participation.
▪

You are expected to join the Wake Forest Fitbit Dashboard.

▪ You are expected to wear your Fitbit® as much as possible each day
during the challenge.
▪

You are expected to attend a total of three walking groups per week.

▪

You are expected to provide feedback on your participation.

Your signature below indicates that you understand your role in the Move More!
Move Often! Campaign and agree to meet the expectations outlined above.
Participant Signature:

Date:________

Staff Signature:

Date: _______
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Appendix D
Weekly Email Message
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Appendix E
Evaluation Tool
1. On a typical day, how many hours are you sitting?
a. 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, >10
2. On average, how many hours of sleep do you get per night?
a. , 1, 2, 3, 4, 5, 6, 7, 8, >8
3. How many servings of fruit or vegetables do you consume on a daily basis?
a. 0, 1, 2, 3, 4, 5, 6, 7, >7
4. On average, how many days per week do you engage in moderately intense
aerobic exercise for at least 30 minutes at a time? (e.g. that makes you sweat)?
a. 0, 1, 2, 3, 4, 5, 6, 7
5. The weekly walking groups helped me to incorporate movement (e.g. steps) into
my day.
a. Strongly agree, agree, disagree, strongly disagree
6. The weekly email messages helped me to incorporate movement (e.g. steps) into
my day.
a. Strongly agree, agree, disagree, strongly disagree
7. The weekly challenges helped me to incorporate movement (e.g. steps) into my
day.
a. Strongly agree, agree, disagree, strongly disagree
8. The incentives and discounts helped me to incorporate movement (e.g. steps) into
my day or were useful
a. Strongly agree, agree, disagree, strongly disagree
9. This Move More! Move Often! program provided me with a new skill(s) to
improve my physical wellbeing.
a. Strongly agree, agree, disagree, strongly disagree
10. As a result of participating in this program, I feel more confident in my ability to
incorporate movement (e.g. steps) into my day.
a. Strongly agree, agree, disagree, strongly disagree
11. This program gave me a better understanding of physical wellbeing.
a. strongly agree, agree, disagree, strongly disagree
12. As a result of this program, I intend to continue to make improvements to my
physical wellbeing.
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a. strongly agree, agree, disagree, strongly disagree

13. What did you find most helpful about this program?
14. What did you find least helpful about this program?
15. Additional comments or suggestions about this program?
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Appendix F
Responses to the post program evaluation questionnaire
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Curriculum Vitae

MEGAN T. JENKINS
__________________________________________________________________________
_______________

EDUCATION
Wake Forest University, Winston-Salem, North Carolina
Masters of Science, Health and Exercise Science
May 2016
GPA: 3.85
Northern Michigan University, Marquette, Michigan
Bachelors of Science, Sports Science
May 2014
__________________________________________________________________________

RELATED EXPERIENCE
Project Coordinator: Move More! Move Often! Program
Spring 2015-Present
Office of Wellbeing and Department of Health and Exercise Science, Wake Forest University




Developed IRB approved program protocol, managed recruitment plan, utilized
Qualtrics Software for recruitment and evaluations, lead orientation sessions,
administered informed consent documents, reported any adverse events, and analyzed
baseline and follow up data using the Fitbit Corporate Dashboard
Main contact for 170 participants and campus partners, developed rapport with
participants, provided exercise advice and technical support concerning Fitbit units,
wrote weekly motivational emails regarding physical activity, developed weekly step
challenges, and ran the daily operations of the program

Program Coordinator (PM Sessions): Healthy Exercise and Lifestyles ProgramS
Fall 2014-Present
Clinical Research Center, Wake Forest University






Leader of PM exercise sessions overseeing 3 graduate student workers and various
undergraduate interns
Work with both the healthy and clinical geriatric population & implementing emergency
procedures if needed
Exercise prescription and monitoring during exercise sessions (blood pressure & heart
rate and rhythm)
Exercise stress testing (12 Lead ECG), fitness assessments (blood work, skin folds, waist
circumference, functional lung capacity tests & functional aerobic tests including 6
minute walk and chair stand test)
Knowledge of participant’s health history (medications, previous illness or conditions,
lifestyle behaviors)
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Teaching Assistant: Exercise for Health (HES 101)
Fall 2014-Present
Wake Forest University




Lecture and Lab component course, 1 credit required for all undergraduates
Instructing students on the components of fitness and how to properly develop an
exercise program
Grading papers, exams, and labs and meeting any other students’ needs for the class

Study Staff: Lifestyle Interventions For the Treatment of Diabetes
Spring 2015-Present
Wake Forest University


Data entry, keeping meeting minutes, administering phone questionnaires, and
providing exercise advice

Study Staff: Exercise and Pain Reduction Therapy
Spring 2015-Fall 2015
Wake Forest University



Assisted as an exercise interventionist to help participants increase their physical
activity levels
Lead two group sessions regarding pain coping skills utilizing cognitive behavioral
therapy techniques

__________________________________________________________________________

ADDITIONAL EXPERIENCE
Assistant Varsity and Junior Varsity Boys’ Basketball Coach
2012-2014 Seasons
Superior Central High School, Eben Junction, MI

Student Intern with NMU GetFit
Spring 2014
Northern Michigan University


Lead exercise sessions and helped with stress testing with geriatric and healthy
populations, assisted in senior aerobics, instructed senior swim aerobics and taught one
lecture in an undergraduate health promotion class

__________________________________________________________________________

SKILLS & CERTIFICATIONS








Certified Strength and Conditioning Specialist, NSCA
Certified Clinical Exercise Physiologist, ACSM
CPR/AED Certified, AHA
CITI Trained: Human Subjects Research
Exercise Prescription & ECG Stress Testing
Conducting Fitness Assessments
Writing IRB Protocols
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