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Abstract

Fitness trackers are becoming a popular way to encourage physical activity and impact health behaviors. Although many
college students may own and use fitness trackers, they remain a high-risk group in terms of rates of obesity and lack of
physical activity. In this study, college students were provided with fitness trackers to self-monitor step count. Pre- and
post-measures of body composition, resting heart rate and blood pressure, knowledge of physical activity behaviors and
perception of wellness were used to determine the impact of the fitness trackers. The research was completed in two phases:
phase one with completely voluntary participation and phase two as a part of a required general education wellness course.
Results did not indicate a significant change in step count over 12 weeks nor did they show positive change in body
measurements; however, there were indicators of activity benefits. Knowledge and perception of wellness were not posi-
tively impacted in the voluntary study; however, when the education component was required, some increases in knowledge
and perception of wellness were shown in the general education course. Many lessons were learned in the study that should

be considered when planning future research with fitness trackers in the college-age setting.
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Introduction

Obesity and a lack of physical activity continue to be a
significant health problem in the USA. The most recent
data indicate that 30% of all young adults are obese.'
Although we have not seen an increase in obesity levels
since 2002-2003, we also have not seen a decrease.
According to the National College Health survey,’
35% of college students are overweight or obese.
Forty-six percent of all college students believe they
need to lose weight and, of those, two-thirds have
never received any information on healthy eating or
the importance of physical activity.’

In addition, we know that adult physical activity
levels are low. Less than half of all adults meet the
physical activity guidelines.* Physical activity tends to
decline from childhood and adolescence through adult-
hood, with a rapid decline occurring during the college
years. Only 3 of 10 high school students get 60 minutes
of physical activity every day.* Although younger
adults are more likely to meet the physical activity
guidelines than older adults, physical activity levels

appear to track, therefore the habits that are started
in earlier years continue into later years.”® Therefore,
if students graduate from college and have not yet
adopted healthy physical activity patterns, the chances
drastically decrease that those behaviors will be
adopted. The dangers associated with low to no phys-
ical activity and obesity are significant in young adults
including early onset type II diabetes, high blood pres-
sure, risk factors for cardiovascular disease, bone and
joint problems, sleep issues, and increased risk of heart
disease and cancer in adulthood.”

This study focused on college students in a small,
northern, mid-western, public university. The students
volunteered or participated in a general education
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course, thus providing students from many majors on
campus. The purpose of this study was to determine if
the use of fitness trackers would have a positive impact
on the physical activity behavior, body measurements,
and wellness knowledge or perceptions of wellness in
the general student population. In addition, we exam-
ined the use of an educational component in conjunc-
tion with the fitness trackers to see if the combination
of strategies would have a greater impact on theses
outcomes.

Literature review

The Department of Health and Human Services recom-
mends that adults participate in a minimum of 30 min-
utes a day of moderate physical activity, 5 days a week.®
The Centers for Disease Control states that adults can
achieve this moderate level of activity by taking at least
10,000 steps a day.” Adults can also meet their physical
activity recommendation by accumulating 75 minutes
of vigorous physical activity per week. Less than 40%
of college students participate in vigorous activity at
least three times a week.® A meta-analysis of college
student physical activity behaviors found that physical
activity in college students was a highly neglected sub-
ject, even though physical activity and diet are two crit-
ical factors in determining health.'"® These findings
support the need for physical activity promotion pro-
grams for college students.

This research study was grounded in the self-
determination theory. Self-determination can be used
to describe factors of motivation for many behaviors,
including physical activity.'" In applying the self-deter-
mination theory, one must first consider the difference
between autonomous (intrinsic) and controlled (extrin-
sic) motivation. Intrinsic motivation is an individual
being physically active based on the pleasure or enjoy-
ment they find in participating in physical activity.
Extrinsic motivation for physical activity includes
things such as the desire to look good or gain social
acceptance. Physical activity goals can also be intrinsic
or extrinsic. Intrinsic goals include the desire for health
and well-being, where extrinsic goals may include a
grade in a physical activity course or rewards from a
coach. Intrinsic motivation has been associated with
more long-term adherence to physical activity whereas
extrinsic motivation may motivate an individual to be
physically active for a short amount of time, but the
results are not typically lasting.''

In developing intrinsic motivation, the self-determi-
nation theory includes autonomy, competence and
relatedness. Autonomy in physical activity includes
the level of control and choices an individual believes
they have to be physically active. Individuals must also
feel competent and confident in their ability to perform

and benefit from physical activity. Relatedness includes
the importance of the social context of exercise in
motivation. According to the research, health promo-
tion activities should promote these tendencies of com-
petence, autonomy and relatedness in order to increase
motivation and long-term physical activity adher-
ence.'"!'? In a literature review of 66 studies on physical
activity, there was a positive relationship found
between self-determination or autonomous motivation
and increasing physical activity.'?

Applying the self-determination theory to this par-
ticular research, one can view the use of fitness trackers
as an opportunity to provide support for autonomy of
activity and effective feedback for self-monitoring.
When individuals receive immediate feedback on their
progress, they experience a sense of competence. By
providing self-monitoring, fitness trackers can foster a
sense of autonomy in the process of goal setting.
Having a sense of autonomy has been found to be
effective in increasing physical activity levels.'* Fitness
trackers also allow for individuals to feel autonomous
in that the participant may choose whichever type of
physical activity they find rewarding in order to reach
their goals, versus being required to engage in a specific
type of physical activity that is dictated by the instruc-
tor or health promotion expert.

Using digital tools to track physical activity levels
and encourage behavior change has been effective in
increasing activity levels in worksite wellness pro-
grams' and on college campuses.'® In a 12-week work-
site wellness study, utilizing a pedometer and computer-
based educational program with 120 participants, a
slight improvement in body mass index, blood glucose
and total cholesterol was observed and the program
had a moderate effect on fitness, mood, health aware-
ness, nutrition and health."” In a study of 290 college
students enrolled on a general education course for
12 weeks, the students who were required to wear a
pedometer increased their daily steps, although not sig-
nificantly, but did show a significant difference in steps
from the group not wearing the pedometers.'®
Likewise, in a meta-analysis of 32 studies utilizing ped-
ometers as a motivational tool for at least 4 weeks,
pedometers were shown to have an overall positive
effect as a motivational tool to increase physical activ-
ity."” In addition, a review of 51 studies utilizing any
form of digital technologies to prevent cardiovascular
disease risk factors suggested a 40% relative risk reduc-
tion in cardiovascular disease when digital technologies
were used.'®

Wearable activity trackers are also being used more,
but with mixed results. Jakicic and colleagues examined
417 adults in a study utilizing wearable technologies to
increase weight loss and found incorporating a wear-
able technology device to an existing behavior
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intervention resulted in improvements in body compos-
ition, fitness, physical activity and diet, but decreased
weight loss compared to standard weight loss
approaches.'” Wearable devices have shown positive
outcomes on increasing average steps, but limited
effect on health outcomes.”® In a large study utilizing
cash incentives and wearable technologies to increase
physical activity levels, 800 employees in companies in
Singapore were randomly assigned fitness trackers and
cash incentives to increase physical activity levels. No
improvement in health levels such as weight and blood
pressure were shown; however, the use of fitness track-
ers resulted in maintenance of physical activity over a
12-week time frame. Additionally, in a study of 56 col-
lege students utilizing Fitbit fitness trackers in an intro-
ductory college health course, there was a significant
increase in steps per day over the control group; how-
ever, no health outcomes were measured.?!

Utilizing these findings as a guide, a wellness initia-
tive was implemented for college students, involving the
use of a fitness tracker to set activity goals and self-
monitor progress. Similar to pedometers, fitness track-
ers provide a step count measurement, but can offer
additional activity information such as activity inten-
sity, sleep patterns, heart rate and miles walked. The
fitness tracker is also more wearable, with a wrist-worn
option. Most pedometers only have the hip-worn
option, which is less appealing due to the challenge to
securely attach the pedometer at the waist and difficulty
in seeing the display to monitor daily progress. These
features made the idea of a fitness tracker incentive
attractive to college students and helped garner volun-
teers for the project.

Various fitness trackers have been tested for reliabil-
ity and validity over the last 5 years as the technology
has emerged. In a study of 17 fitness trackers, including
the Garmin Vivofit, it was found that fitness trackers
are relatively accurate for measuring step count.’
Additionally, in a study comparing the Garmin
Vivofit to similar devices, the Vivofit was a valid and
reliable means to track physical activity.?

The purpose of this study was to determine if the use
of fitness trackers would have a positive impact on the
physical activity behavior, body measurements, well-
ness knowledge and perceptions of wellness in the gen-
eral student population. Ultimately, this research sought
to answer the following question: does the use of fitness
trackers increase physical activity, improve body meas-
urements, and increase the level of wellness knowledge
and perceptions of wellness in college students? In add-
ition, we examined the use of an educational component
in conjunction with using the fitness trackers to deter-
mine, does the combination of fitness trackers with an
education component have a greater impact on these
outcomes than the fitness tracker alone?

Methods

This project was conducted in phases. Phases 1 and 2
have been completed and are presented in this paper.

Phase 1

Participants. Participants for phase 1 were recruited
from the general student population. Recruitment
occurred in the university commons, in general educa-
tion courses, and through posters and flyers posted
throughout the university. Fifty-four college-age par-
ticipants (42 females and 12 males) agreed to partici-
pate in phase 1 of this study. The national average for
percentage of body fat is 34% in the United States.”* In
the phase 1 group, the average percent body fat for the
participants was 28.2%, below the national average.

Procedures. A university grant provided the resources
necessary to purchase the fitness trackers for use in
the research. Participants were brought into the lab
for the following assessments: body composition, rest-
ing heart rate and resting blood pressure. During this
visit, the fitness trackers were given to the participants.
Upon completion of the lab procedures, three surveys
were emailed to the participants and participants were
directed to the step log (Appendix A) used to track their
physical activity. The step log allowed the participant
to record steps for the week and then provided an
increased goal for the subsequent week based on their
average steps for the previous week. Weekly reminders
were sent to the participants to submit their weekly
steps. After the 12 weeks, students returned to the lab
for post-testing and the surveys were emailed out for
completion.

Phase 2

Participants. Eighty students (49 females and 31 males)
enrolled in a general physical education/wellness course
participated in phase 2 of this study. The students in the
study represented all four colleges and many of the aca-
demic departments on campus. With regard to gender,
this sample is representative of our campus population
with 61% being female. The phase 2 participants had
an average percent body fat of 26%, also below the
national average.

Procedures. In phase 2, participants came to the lab for
body composition, resting heart rate and resting blood
pressure assessments before the class began, and again
at the end of the semester. During the lab visit at the
beginning of class, a fitness tracker was signed out.
Then surveys were sent to students via email. Over
the 8-week course, participants were required to com-
plete online educational modules on overall wellness,
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physical activity, fitness, nutrition and stress. As part of
the course, the students were asked to complete all pre-
tests, post-tests and step tracking information. In add-
ition, grades were not submitted until the fitness tracker
had been returned.

Assessments and measures. In order to measure the
impact of the fitness tracker intervention, a number of
direct and indirect measures of physical activity were
used. The traditional college student population poses a
significant challenge as young college students are
sometimes viewed as adolescents and sometimes as
young adults. Some college students are still developing
and growing into their eventual adult bodies. They also
display a wide range of maturity in handling responsi-
bility and motivation. These factors were considered
when determining the assessment measures. In similar
studies assessing young adults, it was noted that feasi-
bility is critical in choosing appropriate assessment
techniques when considering age-appropriate meth-
ods.?>?® Direct observation of physical activity is not
always feasible in young adults, so wearable devices can
be considered a direct measure.” Based on our popu-
lation, a combination of self-reports, inventories, phys-
ical measurements and wearable devices were used to
provide the best data on the effect of the intervention.
Physical measurements included pre- and post-resting
heart rate, resting blood pressure and body compos-
ition, and the fitness trackers provided direct evidence
on step count. The use of pedometers and electronic
pedometers has been shown to be an appropriate meas-
ure of assessing physical activity.”®* A direct measure
of knowledge of wellness practices, PE Metrics, was
utilized to assess participants’ knowledge of physical
activity content. PE Metrics is designed for high
school seniors and is used in physical education assess-
ment and practice.*

In addition to direct measures, indirect measures
were used. These indirect measures included self-
reports and wellness inventories. Used in combination
with objective measures, self-reports can provide add-
itional documentation on types and context of physical
activity.!  Self-reported data was collected using
the International Physical Activity Questionnaire
(IPAQ).*? In addition to the IPAQ, we surveyed par-
ticipants’ perceptions of wellness using a wellness
inventory. Research has demonstrated that wellness
inventories can provide a reliable method to assess
levels of wellness and areas of improvement.>”

For both phases, three assessments were completed
pre and post in the lab, using specific digital tools.
Resting heart rate and blood pressure were assessed
using an Omron 5-series BP742N upper arm blood
pressure monitor. Body composition was measured
using the COSMED BodPod, a system that utilizes

air displacement plethysmography. Participants wore
fitted clothing, swim caps, and removed all jewelry to
obtain the most accurate measure.

Three surveys were administered to the participants
both at the beginning and end of the semester through
Qualtrics survey software. The IPAQ is a seven-item
survey used to identify levels of health-related physical
activity. PE Metrics is a 29-item instrument that
assesses level of cognitive knowledge with regard to
physical activity and fitness.** In addition, a wellness
inventory was used to assess perceptions of personal
wellness on five components of wellness; fitness, nutri-
tion, medical self-responsibility, stress and emotional
wellness.*’

Objective physical activity was measured by a fitness
tracker. In phase 1, the Fitband fitness tracker was
given to the participants to track daily steps. In phase
2, the Garmin Vivofit fitness tracker was used to track
steps. In both phases, daily step totals were submitted
at the end of each week.

Intervention and data collection. In phase 1, after all pre-
tests were complete, participants were given a fitness
tracker and instructed to track their physical activity
level daily. Participants recorded their daily steps in
the step log. At the end of each week, participants
were instructed to reflect on their physical activity level
and set a new step goal. The step log calculated a new
weekly goal based on the prior weeks’ step counts. The
new goal reflected a 10% increase in steps to help guide
participants with a realistic goal for improvement in
physical activity. Neither phases of the research required
that participants actually reach that step goal.
Participants could set an increase they felt was achiev-
able. This was left entirely up to the participants and did
not impact their ability to participate in the research or
their standing in the class. After the 12-week self-
monitoring intervention, participants returned to the
lab for post-tests and completed final surveys.

Phase 2 resembled phase 1 with regard to the pre-
tests, post-tests and physical activity tracking require-
ments. In addition to the self-monitoring and recording
of physical activity, the intervention for phase 2
included an educational component. Participants com-
pleted online educational modules on general wellness,
physical activity, fitness, nutrition and stress. The mod-
ules included lecture content and application, self-
assessments and quizzes.

The self-determination theory was used to guide this
intervention as participants were allowed to choose
their own types of physical activities and exercises.''
This reflects the component of autonomy, having con-
trol over their own behavior. In addition, the focus was
on their autonomous motivation to be physically active
and increase steps.
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Data analysis

A one-way repeated measures analysis of variance was
used to measure changes in average steps per week
over the 12 weeks. Paired sample Student’s r-tests
were used to measure changes in perception of well-
ness, physical activity level, cognitive knowledge, body
composition, resting heart rate and resting blood
pressure. Finally, correlational analyses were used to
compare step changes to both post-cognitive know-
ledge and post-wellness inventory scores. Steps were
compared based on the three, 4-week groups.
Participants with complete data for 3 of the 4 weeks
(within a group) were included in that grouping. To be
included in the analyses, participants needed to have
complete data in two of the three, 4-week groups.
Thirty-five participants had complete data and were
used for analyses.

Results

During phase 1 (n=54) of the research, in which par-
ticipants volunteered from all over campus to take
part in the research, the results indicated a trend in
change in average steps taken each week (Wilks
Lambda=0.831; F (2, 30=3.055, p=0.062)), but not
a significant change in steps. Pairwise comparisons indi-
cate that the trend is between average steps for the first
4 weeks and the last 4 weeks of the project (p =0.058)
(Figure 1). According to the TPAQ results, vigorous
physical activity stayed relatively consistent in duration
(164 to 172 minutes/week, p =0.784) and frequency did
not change significantly (3.46 days vs. 3.14 days,
p=0.314). The frequency of moderate physical activity
did not change significantly (3.43 vs. 3.29 days,
p=0.722) nor did the minutes of moderate physical
activity (38 vs. 47 minutes/session, p=0.571).
Although not statistically significant, this results in
moving from not meeting the recommendation

W Ave. 1, weeks 1-4

® Ave. 2, weeks 5-8

Ave. 3, weeks 9-12

69400
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Figure 1. Average step change across the semester for phase 1.
No statistical differences between weeks (p=0.062).

Ave: average.

*Trend between average 1 and average 3 (p=0.058).

(130 minutes/week) to meeting the recommendation
(155 minutes/week). There was a statistically significant
difference in minutes spent walking (33.5 vs. 55.5 min-
utes/session, p=0.0001), although the days per
week remained consistent (6.18 vs. 5.89 days/week,
p=0.245). In phase 1 there were no significant differ-
ences in the wellness inventory and perceptions of well-
ness scores, and no difference in cognitive knowledge of
physical activity based on the PE Metrics assessment.
Participants had a slight increase in percentage of body
fat (Pre=28.28, Post=29.43, p=0.028), and no
change in resting heart rate or blood pressure. There
was not a significant correlation between any of the
wellness components (r=0.104-0.269) or cognitive
knowledge (r=0.045) and step change. Finally, neither
cognitive knowledge nor any components of wellness
accounted for the variance in step change across the
program (p =0.846). Sample size, means and standard
deviations (SDs) for phase 1 are provided in Table 1.

In phase 2 (n=80) of the research, where partici-
pants were solicited through a general education well-
ness course, vigorous activity stayed relatively
consistent in duration (94 minutes each week to 108
minutes each week, p=0.108) and frequency did not
significantly change (2.09 days vs. 2.22 days,
p=0.718). The frequency of moderate activity each
week did not change significantly (3.5 days vs. 3.1
days, p=0.119), nor did the duration (60 minutes
vs. 47.7 minutes/session, p =0.263). Although not stat-
istically significant, this represents a change from
210 minutes each week to 147.8 minutes per week,
or a difference of meeting the physical activity rec-
ommendation to  being slightly below the
recommendation. Finally, there was not a statistically
significant change in walking frequency or dur-
ation either (p=0.777 and p=0.098, respectively).
However, this change represents a decrease from an
average of 288 minutes of walking to 220.4 minutes
of walking each week. Average steps taken each week
did not change significantly across the semester (Wilks
Lambda =0.966; F (2, 61 =1.085, p =0.344)). Figure 2
shows the change in average steps across the three time
periods.

Knowledge of physical activity and fitness was
also measured before and after the course, but there
were not significant differences in the cognitive know-
ledge of the students in phase 2 (p =0.351). With regard
to the students’ perceptions of their wellness, in phase
2, there was a statistically significant difference in
their perception of their fitness (p =0.012), nutrition
(p=0.011) and stress (p =0.032). There were no signifi-
cant differences in emotional wellness, environmental
wellness or medical self-responsibility (p =0.348,
p=0.331 and p=0.200, respectively). There were no
significant correlations between change in steps across
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Table 1. Sample sizes, means and SDs for phase 1.

Pre-test PE Metrics 35 21.17 4.55 p=10.309
Post-test PE Metrics 35 22.03 4.04

Pre-test fitness 28 35.11 6.72 p=0.787
Post-test fitness 28 35.36 6.57

Pre-test stress 28 36.61 4.55 p=0.287
Post-test stress 28 37.57 4.32

Pre-test nutrition 28 32.96 7.83 p=0.102
Post-test nutrition 28 34.54 8.14

Pre-test environment 28 46.18 2.99 p=20.653
Post-test environment 28 45.89 3.80

Pre-test medical SR 28 36.11 5.43 p=0.094
Post-test medical SR 28 37.64 6.23

Pre-test total wellness 28 36.04 5.12 p=0.666

perception
Post-test total wellness 28 36.36 5.27
perception

Pre-test HR 30 78.93 11.14 p=0.635
Post-test HR 30 77.67 13.91

Pre-test body composition 30 28.28 9.59 p=0.028**
Post-test body composition 30 29.43 8.73

Pre-test SBP 30 102.3 10.50 p=10.382
Post-test SBP 30 104.07 10.04

Pre-test DBP 30 65.67 9.80 p=0.037**
Post-test DBP 30 69.87 6.91

**indicates significant at p < 0.05.
DBP: diastolic blood pressure; HR: hear rate; SBP: systolic blood pressure;
SR: self-report.

the semester or any of the post-wellness components, or
cognitive knowledge of physical activity or fitness
(»=0.123 to 0.889). Finally, for phase 2 of the project,
there were no statistically significant changes across the
12-week program for resting heart rate (p =0.777), rest-
ing systolic or diastolic blood pressure (p=0.165
and p=0.212, respectively), or body composition
(»=0.191). Sample size, means and standard deviations
for phase 2 are provided in Table 2.

m Ave. 1, weeks 1-4 Ave. 2, weeks 5-8 Ave. 3, weeks 9-12
73000
71000
69000
67000
2 65000
= 63000
o
&= 61000
>
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TIME PERIODS ACROSS SEMESTER

Figure 2. Average step change across the semester for phase 2.
No statistical differences between weeks (p=0.344).
Ave: average.

Discussion

The use of self-monitoring to promote physical activity
paired with a general education course that provides
content knowledge appears to have a positive impact
on students’ wellness perceptions, but limited and
inconsistent impact on physical activity behavior. In
phase 1, there was a trend towards an increase in phys-
ical activity based on the average step data from the
tracker, but that increase plateaued after week 8, while
self-reported data showed an increase in time spent
walking. This discrepancy is not uncommon as light
to moderate physical activity tends to be less robust
with self-report measures,*® but self-report is still an
acceptable assessment.’’ Additionally, although no sig-
nificant difference was found in moderate physical
activity, the results indicated a trend towards increasing
physical activity. The self-determination theory indi-
cates that autonomy, relatedness and competence are
important criteria to experience intrinsic motivation. In
phase 1, participants self-selected into the interventions
and often came with a friend or friends, thus potentially
enhancing intrinsic motivation through autonomy and
relatedness. These aspects were not present in phase 2.
Phase 2 of this project was conducted as part of a gen-
eral education course during a fall semester at a north-
ern, mid-western university, in which temperatures fall
drastically and snow accumulation is high. It is well
documented that physical activity levels change
depending on the season. Matthews et al.*® found
that adult males accumulated 51 more minutes of phys-
ical activity per day in the summer while females accu-
mulated 16 more minutes of physical activity in the
summer. Likewise, in a systematic review by Tucker
and Gilliland,*® they found 37 primary studies, which
accounted for 291,883 participants, that documented
that poor or extreme weather conditions are a barrier
to physical activity. Therefore, based on this typical
pattern, the maintenance of steps through the end of
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Table 2. Sample sizes, means and SDs for phase 2.

Pre-test PE Metrics 27 21.23 3.43 p=0.351
Post-test PE Metrics 27 21.72 2.71

Pre-test fitness 42 33.62 5.99 p=10.012**
Post-test fitness 42 36.16 5.96

Pre-test stress 42 36.23 441 p=0.032**
Post-test stress 42 37.52 5.06

Pre-test nutrition 42 32.16 6.15 p=0.011**
Post-test nutrition 42 34.61 6.72

Pre-test environment 42 45.49 3.27 p=0.331
Post-test environment 42 46.00 3.58

Pre-test medical SR 42 37.35 4.95 p=0.200
Post-test medical SR 42 38.48 5.99

Pre-test total wellness 42 37.52 4.80 p=0.348

perception
Post-test total wellness 42 36.75 6.20
perception

Pre-test HR 52 80.02 13.51 p=0.777
Post-test HR 52 79.37 15.03

Pre-test body composition 32 26.05 10.92 p=10.191
Post-test body composition 32 25.25 11.00

Pre-test SBP 52 114.42 11.95 p=0.165
Post-test SBP 52 116.10 12.44

Pre-test DBP 52 77.50 8.90 p=0.212
Post-test DBP 52 75.94 8.55

**indicates significant at p < 0.05.
DBP: diastolic blood pressure; HR: hear rate; SBP: systolic blood pressure;
SR: self-report.

the semester provides some optimism for self-monitor-
ing and education as a way to preserve physical activity
levels, and counteract the impact that poor or extreme
weather conditions may have on physical activity levels.
Thus, although no conclusive findings emerged, at a
minimum fitness trackers do not appear to have a nega-
tive impact on physical activity behavior.

Consistent with Tucker and Gilliland,® it is a
decline in moderate levels of physical activity that are

typically seen as a result of poor weather. Our results
support these findings. Although not a statistical differ-
ence, there was a decline in minutes of moderate phys-
ical activity and walking in phase 2, but the vigorous
physical activity remained consistent across the semes-
ter. This could be due to less walking across campus or
leisure-time activity, but maintenance of structured
physical activity such as running or group fitness classes
was sustained across the semester.

Results also indicate that the educational interven-
tion that occurred as part of the class modules were key
in enhancing one’s personal perception of wellness. In
phase 1, the participants did not receive any wellness
education and there were no changes in perceptions of
wellness. In phase two, the participants were recruited
as part of a general education wellness course, thus
receiving education on general wellness, physical activ-
ity/fitness, nutrition and stress. The difference between
the two phases was the educational component. Phase 2
saw a positive change in perceptions of wellness for
fitness, nutrition and stress, all of which are compo-
nents covered in the course. There were no significant
changes in emotional, environmental or medical self-
responsibility, which were not covered in the content.
Lima de Melo Ghis et al.** conducted a review of stu-
dies examining cardiac rehabilitation patients’ know-
ledge and the educational interventions they
participated in. The findings support the benefit of edu-
cational interventions in positively impacting patients’
knowledge and behavior change.*!

The findings of this study show a statistically signifi-
cant increase in percentage of body fat during phase 1.
Previous studies have examined the relationship
between physical activity and body composition. The
relationship between physical activity and body com-
position has been shown to be inversely related:
as physical activity increases body composition
decreases.*” Kemmler and colleagues found that the
most deleterious impact on an increase in fat mass in
18-24-year-olds is a corresponding decrease in volume
and intensity of physical activity.** The results of the
current study have conflicting findings, as the trend of
increased physical activity in phase 1 was also asso-
ciated with an increase in percentage of body fat,
while the decrease in moderate physical activity of
phase 2 corresponds to no change in body fat. This
could be a result of the maintenance of vigorous phys-
ical activity that we saw in phase 2 accounting for a
maintenance of physical activity intensity.

This study sheds some light on potential strategies to
impact physical activity levels of college students, but
the results should be considered with the study limita-
tions in mind. Neither phase had a control group,
therefore, it is difficult to know how physical activity
levels, body composition, fitness knowledge or
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perceptions of wellness would have changed without
the use of a fitness tracker or the educational modules.
Having a control group would have enhanced the abil-
ity draw more definitive conclusions. However, college
students are an understudied segment of our popula-
tion. Recent findings indicate that the prevalence of
obesity in young adults is greater than that for adoles-
cents (1219 years of age): 32.3 and 20.5%, respectively.
This may provide evidence that young adults are in the
midst of an important transition characterized by
weight gain and the development of obesity.**

In addition, during phase 1, when the students were
completely recruited based on a desire to increase phys-
ical activity, our sample was skewed towards females,
which was not representative of our population.
Likewise, phase 1 had voluntary participants that
were given fitness trackers that they were not required
to return, therefore, there was little accountability and
we were challenged with collecting post-assessment
data. We found a great deal of attrition of participants
as they were not held accountable to a grade. In phase
1, the participants found some frustration with the
Fitband fitness tracker based on accuracy, battery life
and display capabilities. Finally, because there was not
an instructional component in phase 1, it was not sur-
prising that there was no change in cognitive knowledge
around physical activity or around perceptions of over-
all wellness.

In phase 2, we realized that it is important to deter-
mine motivation factors for students in a required gen-
eral education course. Although these students were
more motivated to complete the pre- and post-assess-
ments, they may not have been motivated to increase
physical activity levels simply because they were
required to take a general education wellness course.
However, this course did demonstrate the need to
have an instructional component in order to increase
knowledge of physical activity and perceptions of over-
all wellness. These findings indicate the need to look
into research on intrinsic versus extrinsic motivation
and college students. Finally, phase 1 took place
during the spring semester, when the climate in the
northern state in which the research took place
moved from cold to warm and phase 2 took place
during the fall semester when the climate moved from
warm to cold. Weather can be a significant motivator
for physical activity and should be considered when
implementing a physical activity program.

Conclusions

Increasing physical activity among college students
needs to continue to be a focus, as obesity, overweight
and sedentary levels in the college-age groups continue
to rise. There is limited data regarding college students

and their physical activity and health status. University
research into the motivational factors that increase the
likelihood that college students will engage in physical
activity is well served by using fitness trackers and other
digital measures of assessment.

The self-determination theory was used to inform
this study with the idea that autonomous choices and
constant feedback would increase physical activity
levels. In phase 1, where students came to the study
with their own motivating factors and no extrinsic pres-
sure related to grading, the step count increase was
greater than the group that participated as part of a
required general education course. This certainly rein-
forced the concept of intrinsic versus extrinsic goals and
motivation. However, the use of fitness trackers may
not be the only mechanism that is required for individ-
uals to feel motivated to engage in physical activity.
Although the participants may feel a sense of auton-
omy, those students in phase 2 may experience less
relatedness or social fulfillment, while those that self-
selected to participate in phase 1 often came with
friends. Thus, it may have been a combination of
autonomy and relatedness that lead to the increased
physical activity. But, it should be noted that the track-
ers may have also served as an extrinsic motivating
factor rather than a means to intrinsic, autonomous
motivation.

In addition, the use of fitness trackers along with
wellness education appears to be an effective strategy
to initiate the behavior change process by changing per-
ceptions and beliefs. Opportunities and facilities need
to be provided, including instruction on techniques and
practices, to ensure that students are engaging in a wide
range of healthy activities. Simply providing a fitness
tracker may not be enough to increase physical activity,
but self-monitoring in combination with a number of
other effective techniques may be what is needed to
improve the overall health and well-being of our college
students.
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1. 6-12 September 3,888 6,689 8,115 6,258

2. 13-19 September 4,800 7,863 14,559 6,355
8028.59 3. 20-26 September 4556 6160 10853 6869
10000 4. 27 September- 7782 6929 11279 6166

3 October

10000 5. 4-10 October 6864 8310 12700 14351
10000 6. 11-17 October 6271 7372 7977 11550
10000 7. 18-24 October 8321 6612 14091 11829
10000 8. 25-31 October 8237 9250 14116 11424
10000 9. 1-7 November 6674 6469 10070 8209
9032.73 10. 8-14 November 7603 7045 14429 14568

5,885 8,475 10,718 50,028

9,141 5,758 2,615 51,091 5109.1 56200.1
12417 11898 22990 75743 7574.3 70000
10087 7370 18154 67767 6776.7 70000
11878 11702 10872 76677 7667.7 70000
13121 12195 7475 65961 6596.1 70000
9408 9234 10230 69725 6972.5 70000
10720 8123 13196 75066 7506.6 70000
8946 7783 9330 57481 5748.1 63229.1
7396 10287 12784 74112 7411.2 70000




