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Abstract: College students demonstrate poor physical activity (PA) and dietary behaviors.
We evaluated the feasibility of a combined smartwatch and theoretically based, social media-delivered
health education intervention versus a comparison on improving college students’ health
behaviors/outcomes. Thirty-eight students (28 female; Xage = 21.5 ± 3.4 years) participated in
this two-arm, randomized 12-week pilot trial (2017–2018). Participants were randomized into:
(a) experimental: Polar M400 use and twice-weekly social cognitive theory- and self-determination
theory-based Facebook-delivered health education intervention; or (b) comparison: enrollment only
in separate, but content-identical, Facebook intervention. Primary outcomes pertained to intervention
feasibility. Secondary outcomes included accelerometer-estimated PA, physiological/psychosocial
outcomes, and dietary behaviors. Intervention adherence was high (~86%), with a retention of 92.1%.
Participants implemented health education tips 1–3 times per week. We observed experimental and
comparison groups to have 4.2- and 1.6-min/day increases in moderate-to-vigorous PA (MVPA),
respectively, at six weeks—partially maintained at 12 weeks. In both groups, similarly decreased body
weight (experimental = −0.6 kg; comparison = −0.5 kg) and increased self-efficacy, social support,
and intrinsic motivation were observed pre- and post-intervention. Finally, we observed small
decreases in daily caloric consumption over time (experimental =−41.0 calories; comparison = −143.3).
Both interventions were feasible/of interest to college students and demonstrated initial effectiveness
at improving health behaviors/outcomes. However, smartwatch provision may not result in an
additional benefit.
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1. Introduction

College students demonstrate increased overweight/obesity risk given this population’s newfound
autonomy and the responsibility of balancing school, work, social, and health demands after beginning
college [1,2]. College students have demonstrated insufficient levels of physical activity (PA) and
high levels of sedentary behavior (SB) [3] while also engaging in poor dietary behaviors (e.g.,
low fruit, vegetable, and whole grain intake; high sugar-sweetened beverage [SSB] consumption) [4,5].
These behaviors have contributed to college student obesity rates of 25%–30% [2], with up to 4 kg
of weight gain reported during the first two years of college attendance [5,6]. Upward weight
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trajectories in young adulthood are concerning and observed to be predictive of higher body
mass index (BMI) in middle age [7]—contributing to the subsequent health and economic burden
of overweight/obesity-related disease [8]. Given modern-day technology’s ubiquitous nature,
researchers have been investigating/advocating for health behavior change interventions employing
technology capable of population-level health promotion [9,10].

Smartwatch technology is currently used frequently in health behavior change interventions [11,12].
These devices allow individuals to track metrics such as steps/day which can be viewed on the
device and/or an associated smartphone/internet-based application—facilitating health behavior
self-regulation (i.e., tracking and modification) [13,14]. Despite these capabilities, smartwatch-based
randomized trials in college students have demonstrated mixed effectiveness. For example,
college students’ Misfit Flash smartwatch use and health education course participation did not
improve moderate-to-vigorous PA (MVPA) or reduce SB among experimental participants versus
comparison [15]. Moreover, Melton et al. [16] indicated no increase in steps/day among college students
provided a Jawbone UP versus comparison participants using the MyFitnessPal smartphone application.
Yet, another study observed marginally increased PA among medical students using the Fitbit
versus control [17]. These mixed observations mirror smartwatch-based randomized trials in
overweight/obese adults, older adults, and post-menopausal women [18–20].

The limitations of the preceding trials explain the mixed observations. First, most studies
concentrated solely on PA, but not dietary behavior. Combined PA and dietary interventions have
demonstrated greater effectiveness than interventions concentrating on either behavior exclusively [21].
Future studies must therefore consider PA and dietary health education—perhaps delivered via social
media given this technology’s ability to reach large, diverse populations in a manner well-integrated
into modern lifestyles [9]—particularly college students’ lifestyles [22]. Notably, PA interventions
delivered to college students via social media have demonstrated the ability to increase PA levels [23].
Yet, smartwatch provision, in addition to a well-integrated social media-delivered health education
intervention, may result in greater health behavior/outcome improvements as participants become
more aware of their daily PA behaviors while tracking health behaviors with the smartwatch [24].
Second, future studies should consider other health outcomes (e.g., physiological, psychosocial) given
the nature of overall wellness [25]. Finally, few studies employed intervention fidelity protocol.
A major tenet of intervention fidelity protocol is promoting participant intervention adherence [26].
Thus, greater use of intervention fidelity protocol may improve participant adherence and, possibly,
intervention effectiveness [27].

The literature has also indicated the importance of behavioral change theories for the more effective
development, implementation, and analysis of health behavior change interventions [28,29]. Most prior
smartwatch-based health behavior change trials have not employed any behavioral change theory.
Two health behavior change theories with demonstrated success improving health behaviors are
the social cognitive theory (SCT) and self-determination theory (SDT). Briefly, the SCT is predicated
upon reciprocal determination between (a) individual characteristics, (b) environmental factor, and (c)
behavior [30]. For instance, an individual with low PA self-efficacy (i.e., situational self-confidence) and
within an unsupportive environment for PA is less likely to engage in PA behavior. Health behavior
change interventions built upon the SCT have improved college students’ PA behaviors [31–33].
The SDT concerns the promotion of intrinsic motivation by assisting individuals in meeting three basic
needs: (a) self-determination/autonomy, (b) competence, and (c) relatedness/social interaction. As these
needs are met for a behavior, greater degrees of intrinsic motivation will ensue—often conceptualized
along a continuum from amotivation to intrinsic motivation (Figure S1). Increased intrinsic motivation
has been observed predictive of college student PA and dietary behaviors [34,35].

The objective of this 12-week pilot randomized trial was to investigate the feasibility and initial
effectiveness of an intervention combining Polar M400 smartwatch use and a twice-weekly SCT- and
SDT-based Facebook-delivered health education intervention on improving college students’ PA and
dietary behaviors. The preceding combined intervention was compared to a group of participants
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enrolled only in a separate, but content-identical, Facebook-delivered health education intervention
(i.e., comparison). Given the study’s pilot nature, our primary outcomes included intervention interest,
use/acceptability, adherence, and retention, as recommended by the National Institutes of Health’s
National Center for Complementary and Integrative Health (NCCIH) [36] and others [37] for the
reporting of pilot trials. Our secondary outcomes included changes to PA, SB, physiological, SCT- and
SDT-related psychosocial, and dietary outcomes from baseline to 12 weeks. Relative to comparison
participants, we hypothesized that experimental participants receiving the combined intervention
would demonstrate greater improvements in these secondary outcomes during the intervention.
Our observations build upon the limitations of past trials and add to the literature given: (a) the
concurrent concentration on PA, SB, and dietary behaviors; (b) the use of the SCT and SDT as theoretical
frameworks in the intervention design; (c) the use and implementation of SCT- and SDT-based health
education delivered via social media; (d) the inclusion of physiological and psychosocial outcomes in
addition to behavioral outcomes related to PA, SB, and diet; and (e) the inclusion of routine intervention
fidelity procedures employed to promote intervention adherence. Researchers and health professionals
on college campuses may modify the methods employed in the current trial to increase intervention
effectiveness based upon our observations.

2. Materials and Methods

Consolidated standards of reporting trials (CONSORT) guidelines [38] were used when drafting
this manuscript. This study was approved by the University of Minnesota Institutional Review
Board (Study #: STUDY00000386) in June 2017, with the study also registered at ClinicalTrials.gov
(Study #: NCT03253406).

2.1. Participants

Thirty-eight college students from a large metropolitan Midwest University participated in
Fall 2017/Spring 2018. We recruited via flyer/email communication and in-person recruitment
presentations. Inclusion criteria were: (a) 18–35 years old; (b) BMI ≥18.5 kg/m2; (c) PA
levels below national recommendations [39] over the last month—verified via scripted screening
interviews; (d) currently eating less than the recommended daily amount of fruit and vegetables,
respectively [40]—verified using food frequency questionnaire [41]; (e) no self-reported diagnosed
physical/mental disability; (f) completed physical activity readiness questionnaire; and (g) willing to
be randomized. University of Minnesota Institutional Review Board (IRB) approval and participant
consent were obtained prior to recruitment/data collection. All participant procedures were performed
in accordance with the ethical standards of the Institution and/or national research committee and
with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards [42].

2.2. Study Design

We used a 12-week two-arm randomized pilot trial design, with participants randomized into
(a) the experimental group: provided a Polar M400 smartwatch to track PA duration and steps/day
and included in a Facebook group wherein SCT- and SDT-based PA and nutritious eating health
education tips were provided twice weekly, or (b) a comparison group: included only in separate, but
content-identical, Facebook group, with no smartwatch provided.

2.3. Data Collection Instruments

2.3.1. Primary Outcome

Intervention Interest, Use/Acceptability, Adherence, and Retention. We operationalized intervention
interest as the number of college students contacting us with study interest over our cumulative
recruitment duration of six weeks. Intervention use/acceptability was evaluated in a few ways. Briefly,
we surveyed both groups regarding Facebook-delivered health education tip helpfulness (1—very
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unhelpful; 7—very helpful) and tip implementation frequency. The experimental group received
additional questions regarding the Polar M400’s usefulness for PA tracking/modification (1—not very
useful; 7—very useful) and ease-of-use (1—very difficult; 7—very easy), with positive and negative
device features reported on two open-ended, qualitative questions. We assessed both groups’ adherence
using the “Like” and “Seen By” functions on Facebook. Specifically, we asked participants to “Like”
any health education tip they read. If a participant “Liked” and was registered as having seen the
post (“Seen By” function), that individual was given one “adherence point”. Twenty-four points were
available (two weekly posts × 12 weeks), with percentage adherence calculated by dividing the # of
points received by 24 and multiplying by 100%. Finally, we calculated intervention retention as: (# of
participants randomized and beginning the trial/# of participants who finished the trial) * 100%.

2.3.2. Secondary Outcomes

Physical Activity was assessed using ActiGraph Link accelerometers worn on the wrist given
a Polar M400 validation sub-study completed during this trial (not reported). As no previously
validated wrist-based cut points existed for data analysis, we used the Link’s raw data to complete a
minute-by-minute stepping rate analysis [43,44]. The following cut points—in steps/minute—were
used to assess time in different PA intensities: SB: 0–19; LPA: 20–99; and MVPA: ≥100. Participants wore
the Link for seven days at baseline, six weeks, and 12 weeks, with at least 12 h/day of validated wear
time from two weekdays and one weekend day used for analyses [45,46]. Following data validation,
we exported/analyzed raw Link data within Microsoft Excel (Microsoft Inc.; Redmond, WA, USA)
where “COUNTIFS” and “AVERAGE” functions were employed to determine mean SB, LPA, and
MVPA using these cut points.

Cardiorespiratory Fitness was valuated with the YMCA 3-Minute Step Test [47] at baseline and
12 weeks. Participants’ stepping cadence was dictated by a metronome set at 96 beats/minute, with the
test completed on a 12-inch riser. Participants’ heart rate was assessed immediately following the test
via radial artery palpation.

With respect to height, weight, and body composition, height was measured to the nearest 0.5 cm
using a Seca stadiometer (Seca; Hamburg, Germany), with weight measured to the nearest 0.1 kg
using a Tanita BC-558 IRONMAN® scale (Tanita; Tokyo, Japan). Participants wore lightweight athletic
clothing. This scale also conducted bioelectrical impedance assessments—a valid field measure of
young adults’ body composition [48]. Measurements occurred at baseline and 12 weeks.

Social Cognitive Theory-Related Psychosocial Constructs. Psychometrically validated
questionnaires assessed SCT-related psychosocial constructs at baseline and 12 weeks. A six-item
questionnaire [49] examined participants’ self-efficacy in overcoming certain barriers (e.g., “ . . .
exercise when I am tired”) (1—not confident at all; 5—extremely confident). Social support was
evaluated via a five-item questionnaire [49] with participants rating how often others provide health
behavior-related support/encouragement (1—almost never to 5—almost always). A modified five-item
questionnaire [50,51] assessed participants’ enjoyment of health-related behaviors. Specifically,
participants rated agreement with statements like “I have more fun engaging in physical activity
than doing other things” (1—disagree to 3—agree). A 14-item questionnaire examined participants’
perceived health behavior barriers by asking participants to rate agreement between perceived barriers
and hypothetical barriers (1—strongly disagree to 4—strongly agree) [52]. Finally, participants’ outcome
expectancy was assessed via a modified 12-item dichotomous (1—Yes; 0—No) questionnaire [53,54].
The internal consistency (i.e., Cronbach’s alpha) for these measures were acceptable to good in
our sample (self-efficacy: 0.73; social support: 0.81; enjoyment: 0.70; barriers: 0.78; and outcome
expectancy: 0.72) [55].

Self-Determination Theory-Related Intrinsic Motivation. Evaluated using interest/enjoyment
subscale of the validated Intrinsic Motivation Inventory [56] at baseline and 12 weeks. This seven-item
questionnaire required participants to determine how true statements like, “I enjoyed this activity
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very much”, were to them (1—not at all true; 7—very true). Cronbach’s alpha indicated excellent
internal consistency for this measure (0.95) in our sample.

Dietary Behaviors were examined using the National Cancer Institute’s Automated
Self-Administered 24-h (ASA24) food recall [57,58]. We provided participants unique ASA24
login information and administered the ASA24 three times on non-consecutive random dates
(two weekdays; one weekend day) at baseline, six weeks, and 12 weeks (nine total recalls).
Multiple food recalls are needed for the accurate estimation of habitual intake and comparison
to dietary recommendations [59,60]. Outcomes were daily intakes of calories, fruits and vegetables
(cups), whole grains (ounce equivalents), and SSB (calories). SSB were defined as any of the following
non-alcoholic beverages: sports drinks, fruit drinks/punches (those not 100% juice), soda, low-calorie
drinks, sweetened tea/coffee, and other sweetened beverages (e.g., flavored milk) [61,62].

2.4. Procedures

Interested students first came to the University laboratory for baseline screening. Participants
meeting inclusion criteria completed baseline testing, with SCT and SDT psychosocial construct
questionnaires administered first and height, weight, body fat percentage, and cardiorespiratory
fitness evaluated thereafter. We then provided participants with an ActiGraph Link to wear for the
baseline seven-day testing period during all waking hours. Participants were also provided a wear
log to document wear times, with this document containing wear instructions to reinforce adherence.
Finally, each participant completed an ASA24 food recall tutorial involving the input of an actual meal
they ate the previous day. Participants were encouraged to contact Author #1 with questions and
were contacted every three weeks during the study with standardized emails encouraging continued
adherence (i.e., intervention fidelity protocol).

Following seven-day baseline testing, participants were informed of group allocation—determined
using a random numbers table and a 1:1 allocation ratio by Author #1. Participants randomized into the
experimental group received the Polar M400 smartwatch, associated manuals/accessories, and a detailed
tutorial of device use. Experimental participants were subsequently placed within the Facebook group
wherein SCT- and SDT-based health education tips were provided twice weekly. Briefly, on Mondays,
participants were asked to read a PA-related health education tip and to read a nutrition-related health
education tip on Thursdays. For example, to increase PA-related self-efficacy and self-determination
while simultaneously decreasing PA-related barriers, participants were informed that three daily
10-min PA bouts are enough to meet national PA recommendations. Similar tips were developed for
nutritious eating behaviors, with all tips located within Appendix A. Participants randomized into the
comparison group were placed within a separate, but content-identical, Facebook group and asked to
discontinue smartwatch use for the study’s duration. Participants were paid $30 for successful study
completion (i.e., all data collection sessions completed and study device[s] returned).

2.5. Statistical Analyses

SPSS 25.0 (IBM Inc., Armonk, NY, USA) was used for all statistical analyses. We used histograms
and Shapiro-Wilks statistics to examine for outliers. Chi-square and independent t-tests were then used
evaluate baseline group differences in categorical and continuous variables, respectively. We reported
primary outcomes (e.g., metrics related to intervention feasibility) descriptively. Recommendations
from the NCCIH [36] and others [37] for the reporting of pilot trials dissuade the use of inferential
statistics when reporting results related to hypothesis testing. We have therefore also reported our
secondary outcomes descriptively. As a supplement, we also evaluated each participant’s changes in
secondary outcomes as percent change from baseline: ([post-value—baseline value]/[baseline value] *
100%). Mean percent change for each secondary outcome by intervention arm was then reported and
better allowed for the interpretation of the variability in our pilot trial’s observations for these outcomes.
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3. Results

3.1. Participant Flow

Figure 1 presents the CONSORT participant flow diagram. Sixty college students were screened
for study participation. Forty college students were deemed eligible; however, two participants
withdrew their desire to participate after further reviewing study requirements. Thus, 38 participants
completed baseline testing and randomization. Retention was 84.2% in the experimental group and
100% in the comparison group. Three experimental group participants dropped out for reasons
unrelated to the study—two participants just prior to six-week testing and one participant just before
12-week testing. Dropouts baseline data was not significantly different than completers—thus all data
are included in these analyses, congruent with CONSORT [38].
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3.2. Primary Outcome

Intervention Interest, Use/Acceptability, Adherence, and Retention

We received inquiries regarding study interest from 126 college students over six weeks of
recruitment. Groups most often reported the health education tips as “helpful”, with most participants
implementing the tips one to three times weekly. The experimental group found the Polar M400
“somewhat helpful” to “helpful” in assisting to increase PA—rating the device’s ease-of-use as
“somewhat easy”. Experimental participants’ comments on the Polar M400’s positive/negative features
are included in Table 1. We observed high intervention adherence (experimental: 89.8 ± 21.8%;
comparison: 84.4 ± 22.3%) and, as mentioned, intervention retention was high. All participants
recommended their respective intervention for future implementation.
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Table 1. Experimental Participants’ Comments Regarding Polar M400 Features.

Comments

Positive Features

• “Exercise Bar” on main screen that “filled up” as participant completed progressively more PA toward
daily goal.

• The physical inactivity reminder which made smartwatch vibrate after 45 min of inactivity.
• The “Diary” function of the smartwatch that allowed for the participant to review all PA completed over

the last 30 days.
• Capability of smartwatch to track multiple PA modalities.

Negative Features

• Poor smartwatch to smartphone syncing.
• Size of the watch was often “too big”.
• Did not possess built in heart rate monitor.
• Global positioning system sometimes poor for outdoor activities.

Note: At least five participants had to provide approximately the same comment prior to inclusion of a comment in
this table.

3.3. Secondary Outcomes

Baseline comparisons are included in Table 2. Only one baseline group difference was observed
as the experimental group reported higher whole grain intake versus comparison, t = 2.3, p = 0.03.

Table 2. Baseline Group Comparisons.

Experimental (n = 19) Comparison (n = 19) p-Value

Demographic and Anthropometric Variables

Sex

Female 15 13
0.71Male 4 6

Race/Ethnicity

Non-Hispanic White 16 11
0.20Asian 3 8

Age [years] 21.2 (4.0) 21.8 (2.8) 0.58

Height [cm] 171.5 (3.9) 170.0 (8.2) 0.48

Weight [kg] 73.4 (11.3) 69.0 (15.8) 0.33

Body Mass Index 24.9 (3.3) 23.8 (4.6) 0.39

Physiological Variables

Body Fat Percentage 27.7 (8.0) 26.4 (7.0) 0.61
Cardiorespiratory Fitness [BPM] 104.2 (19.1) 112.5 (22.7) 0.23

Physical Activity Variables

MVPA/Day [min] 6.1 (7.0) 5.8 (5.9) 0.90
LPA/Day [min] 180.7 (30.7) 161.6 (50.8) 0.17
SB/Day [min] 534.7 (30.3) 553.6 (50.3) 0.18

Psychosocial Variables

Self-Efficacy 2.3 (0.4) 2.2 (0.8) 0.78
Social Support 2.1 (0.5) 2.2 (0.9) 0.69
Enjoyment 2.4 (0.4) 2.3 (0.5) 0.57
Barriers 27.2 (5.0) 30.0 (5.7) 0.11
Outcome Expectancy 9.9 (1.8) 9.5 (2.3) 0.53
Intrinsic Motivation 4.5 (1.0) 4.5 (1.3) 0.89

Dietary Variables

Daily Caloric Consumption [cals] 1986 (461.9) 1953 (526.5) 0.84
Daily Fruit Intake [cups] 0.8 (0.5) 0.8 (0.7) 0.73
Daily Vegetable Intake [cups] 1.5 (0.7) 1.3 (0.7) 0.48
Daily Whole Grain Intake [oz. equivalents] 1.2 (0.9) 0.6 (0.7) 0.03
Daily Sugar-Sweetened Beverage Kcalories 110.1 (32.5) 128.0 (42.9) 0.48

Note. All categorical variable values are frequency; All continuous variable values are mean (standard deviation);
BPM: beats-per-minute; MVPA: moderate-to-vigorous physical activity; LPA: light physical activity; SB: sedentary
behavior; cals: calories; min: minutes.

3.3.1. Physical Activity

All PA descriptive statistics by group over time are provided in Table 3. Both groups increased
MVPA/day from baseline to six weeks (experimental: 4.2 min; comparison: 1.6 min). Although both
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groups had slight MVPA decreases from the sixth to 12th weeks, MVPA at 12 weeks was still higher
than at baseline—yet, percent change values varied widely within each group. No other notable
changes were observed.

Table 3. Physical Activity and Dietary Outcomes by Group at Baseline, 6 Weeks, and 12 Weeks.

Group Baseline 6 Weeks % Change at
6 Weeks 12 Weeks % Change at

12 Weeks

Physical Activity Outcomes

MVPA/Day [min] Experimental 6.1 (7.0) 10.3 (6.5) 173.1 (225.2) 8.1 (5.6) 110.7 (194.8)
Comparison 5.8 (5.9) 7.4 (5.3) 134.4 (212.2) 6.7 (6.1) 44.6 (124.5)

LPA/Day [min] Experimental 180.7 (30.7) 162.4 (30.3) −8.1 (21.0) 164.2 (43.1) −6.9 (25.4)
Comparison 161.6 (50.8) 166.1 (63.7) 6.1 (32.8) 175.5 (51.2) 16.3 (42.8)

SB/Day [min] Experimental 534.7 (30.3) 549.0 (29.2) 2.9 (7.4) 548.7 (44.6) 2.9 (10.0)
Comparison 553.6 (50.3) 559.9 (52.4) 1.5 (9.5) 538.9 (50.3) −2.1 (10.6)

Dietary Outcomes

Daily Kcaloric
Consumption [cals]

Experimental 1986.1 (461.9) 1971.7 (553.4) −0.1 (21.4) 1945.1 (569.6) −0.9 (23.7)
Comparison 1953.4 (526.5) 1935.3 (478.0) −0.9 (23.6) 1810.1 (512.6) −4.6 (22.2)

Daily Fruit Intake [cups] Experimental 0.8 (0.5) 0.8 (0.5) 31.6 (130.6) 1.0 (0.9) 36.7 (157.5)
Comparison 0.8 (0.7) 0.6 (1.6) −7.3 (99.6) 0.6 (0.7) −7.0 (97.0)

Daily Vegetable Intake Experimental 1.5 (0.7) 1.3 (0.7) 20.1 (118.9) 1.3 (0.5) 14.5 (22.0)
Comparison 1.3 (0.7) 1.7 (1.0) 64.0 (104.7) 1.0 (0.6) −0.7 (85.9)

Daily Whole Grain
Intake [oz. equivalents]

Experimental 1.2 (0.9) 1.1 (0.8) 29.4 (132.6) 1.1 (0.9) 9.8 (89.6)
Comparison 0.6 (0.7) 1.0 (0.9) 110.0 (189.0) 0.8 (1.0) 93.0 (188.0)

Daily SSB Consumption
Calories

Experimental 110.1 (32.5) 279.6 (137.7) 179.9 (166.2) 147.8 (99.3) 47.1 (109.0)
Comparison 128.0 (42.9) 136.8 (115.3) 1.7 (60.2) 110.8 (47.8) −7.5 (49.1)

Note. All values are mean (standard deviation); MVPA: moderate-to-vigorous physical activity; LPA: light
physical activity; SB sedentary behavior; min: minutes; cals: calories; oz. equivalents: ounce equivalents;
SSB: sugar-sweetened beverages.

3.3.2. Physiological Outcomes

Table 4 provides descriptive statistics for physiological outcomes by group over time. Body fat
percentage increased by 2.2% and 0.3% in the experimental and comparison groups, respectively, over
time. Interestingly, slightly decreased weight was observed among both groups during the intervention
(experimental: −0.6 kg; comparison: −0.5 kg), with the percent change larger in the comparison
vs. experimental group (−0.5% vs. −0.2%, respectively). Finally, improved cardiorespiratory fitness
was seen for the comparison group (3.3-beat/minute decrease; percent change: −2.0%) but not the
experimental group (1.8-beat/minute increase; percent change: +2.6%).
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Table 4. Physiological and Psychosocial Outcomes by Group at Baseline and 12 Weeks.

Group Baseline 12 Weeks % Change at 12 Weeks

Physiological Outcomes

Weight [kg] Experimental 73.4 (11.3) 72.9 (9.0) −0.2 (5.7)
Comparison 69.0 (15.8) 68.5 (14.7) −0.5 (2.5)

Body Fat Percentage Experimental 27.7 (8.0) 29.8 (6.4) 11.1 (17.5)
Comparison 26.4 (7.0) 26.7 (7.2) 1.7 (8.0)

Cardiorespiratory
Fitness [BPM]

Experimental 104.2 (19.1) 106.0 (16.9) 2.6 (9.2)
Comparison 112.5 (22.7) 109.2 (20.6) −2.0 (12.1)

Psychosocial Outcomes

Self-Efficacy Experimental 2.3 (0.4) 3.0 (0.5) 33.7 (29.3)
Comparison 2.2 (0.8) 2.7 (0.9) 28.7 (63.6)

Social Support Experimental 2.1 (0.5) 2.8 (0.7) 36.5 (47.3)
Comparison 2.2 (0.9) 2.5 (1.1) 19.0 (54.6)

Enjoyment Experimental 2.4 (0.4) 2.5 (0.3) 9.3 (24.0)
Comparison 2.3 (0.6) 2.4 (0.5) 5.7 (16.3)

Barriers
Experimental 27.2 (5.0) 26.1 (4.0) −1.7 (22.1)
Comparison 30.0 (5.7) 28.0 (5.0) −4.5 (21.0)

Outcome Expectancy Experimental 9.9 (1.8) 10.5 (1.3) 8.3 (16.0)
Comparison 9.5 (2.3) 9.8 (2.1) 7.7 (29.5)

Intrinsic Motivation
Experimental 4.5 (1.0) 5.0 (1.1) 13.7 (16.7)
Comparison 4.5 (1.3) 5.0 (1.4) 12.3 (24.6)

Note. All values are mean (standard deviation). kg: kilogram; BPM: beats per minute.

3.3.3. Psychosocial Outcomes

Descriptive statistics for all psychosocial outcomes by group over time are presented in
Table 4. The most notable changes over time were observed for self-efficacy (experimental: +33.7%;
comparison: +28.7%), social support (experimental: +36.5%; comparison: +19.0%), and intrinsic
motivation (experimental: +13.7%; comparison: +12.3%). While changes in enjoyment, outcome
expectancy, and barriers were smaller in magnitude, these changes were similar for both groups and in
the expected directions.

3.3.4. Dietary Outcomes

Table 3 contains descriptive statistics by group over time for dietary outcomes. Decreased daily
caloric intake was observed for both groups (experimental: −41.0 calories, percent change: −0.9%;
comparison: −143.3 calories, percent change: −4.6%). Further, the comparison group had a slightly
increased vegetable consumption at six weeks versus baseline (+0.4 cups, percent change: 54.5%), but
this trend was not observed at 12 weeks. The experimental group demonstrated a small decrease in
vegetable consumption at six and 12 weeks (−0.2 cups for both time points), but percent change values
indicated these values varied considerably. No other discernable trends were seen.

4. Discussion

Observations suggested that while both study interventions were feasible/of interest to college
students and demonstrated initial effectiveness, the combination of the Polar M400 smartwatch and SCT-
and SDT-based, Facebook-delivered health education intervention did not offer a marked advantage
over a standalone SCT- and SDT-based, Facebook-delivered health education intervention. Similar
between-group observations may be partially attributed to the Polar M400 smartwatch. As indicated
(see Table 1), experimental participants were often frustrated with the Polar M400’s syncing capabilities,
its less intuitive design versus other smartwatches, and the bigger watch size. Anecdotally, some
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participants stated this decreased their desire to pay attention to the watch’s data and, at times, the watch
size forced them to remove the device during certain activities—possibly decreasing awareness of PA
self-regulation. These observations have implications for future trials as they suggest that a smartwatch
that is more mainstream, intuitive, and smaller may be needed when seeking to enhance PA awareness
and self-regulation among college students when using this type of wearable technology. Below,
we discuss changes in health behaviors/outcomes in relation to our hypothesis and the implications
these observations have for the development and implementation of future trials.

Small increases were observed in both groups’ MVPA, with a slightly greater increase in the
experimental group—particularly at six weeks—versus comparison. This observation was partially
congruent with our hypothesis. Compared to previous smartwatch-based randomized trials among
college students [15,16] and other populations [18,19], the current investigation’s MVPA observations are
similar or marginally better despite the small magnitude of increase. Leisure-time PA has a well-known
positive relationship with health [63]. Thus, the experimental group’s MVPA increase at six weeks may
be practically significant as it contributed to nearly 30 min/week more PA than observed at baseline.
Further, while college students’ LPA and SB durations did not change markedly, the approximate
168 and 547 min/day of LPA and SB observed are similar to durations previous smartwatch-based
randomized trials [15] and epidemiological studies in this population [3,64]. College students’ high
LPA durations have been suggested reflective of college students’ active transportation to and from
residencies on/near campus and between classes [65,66], while high SB durations may be indicative of
time spent studying, attending classes, and/or watching TV/computer use [3,64]. High SB durations
are particularly disconcerting given the increasing evidence of SB’s deleterious health effects [67].
Based upon our observations, we suggest that future larger trials consider investigating ways to ensure
the long-term maintenance of MVPA improvements while simultaneously working to decrease SB by
more greatly leveraging social media—regardless of whether participants are provided a smartwatch
to track PA and SB. For instance, using Facebook, health professionals might consider friendly weekly
MVPA and SB competitions between participants which also challenge participants to implement the
PA-related health education tip for that week.

Greater physiological improvements among experimental versus comparison participants were
not observed—unsupportive of our hypothesis. Yet, both groups’ slightly decreased weight during
the intervention is promising given the weight gain typically observed among students during their
college years [5,68] and the notable positive correlations between college student weight trajectories
and middle-age BMI [7]. Although both groups had slightly increased body fat percentage, this
increase is within the percentage error observed for bioelectrical impedance during interventions [69]
and may reflect body water level/electrolyte balance more than actual body composition changes [70].
As for cardiorespiratory fitness, the comparison group’s minor improvements and the experimental
group’s small decreases might be attributable to regression to the mean as the experimental group
began the study with better cardiorespiratory fitness (see Tables 2 and 4). Regardless, future trials
might consider posting workout programs to Facebook that college students can implement at their
discretion to improve body weight, body fat percentage, and cardiorespiratory fitness improvements
given the widespread health benefits [70,71].

Psychosocial outcome improvements were not aligned with the study’s hypothesis but encouraging
nonetheless given both groups demonstrated improvements in self-efficacy, social support, and intrinsic
motivation during the intervention. Studies have suggested that self-efficacy predicts college student
PA participation and/or nutritious eating behaviors [31,32,72], with social support from friends and
other significant figures observed most important in promoting this population’s participation in
these health behaviors [33,73]. Indeed, we sought to convert negative efficacy expectations regarding
health behavior participation to more positive efficacy expectations [30] using health education tips
delivered via a technology-based platform wherein social support could be provided—providing a
possible explanation for improvements in these two constructs. Intrinsic motivation is also associated
with greater willingness to persist in proper PA and dietary behaviors among college students [34,35].
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The improved intrinsic motivation we observed may be partially attributable to increased self-efficacy
and social support—a fact suggested in prior research [33]. Briefly, when referencing the three basic
needs within the SDT, it is plausible that: (a) participants’ increased self-efficacy may have led to greater
self-determination/autonomy for proper health behavior participation; (b) participants felt greater
relatedness to other participants within their respective Facebook groups also trying to improve their
health—congruent with increased social support observations; and (c) participants perceived increased
competence regarding health behavior participation resulting from the reading/implementation of
health education tips. Future trials will have to further investigate these hypothesized interrelationships
in a bigger sample.

Outcome expectancy has also been observed as a significant predictor of whether college students
meet PA guidelines [74]. Both groups had high outcome expectancy scores at baseline (combined
mean: 9.7; scale range: 0–12 with higher scores better). Therefore, a ceiling effect might have limited
any remarkable improvement in this outcome. A similar explanation might also be posited for
why little change was seen for perceived barriers (combined mean: 28.6; scale range: 14–56 with
lower scores better). College students have cited multiple barriers to health behavior participation
(e.g., lack of time, inconvenient recreation center hours, higher cost/longer time needed to cook
healthy, etc.) [75,76]. While our barrier-related health education tips built upon barriers cited in
past literature, it is possible that the study’s tips were too “generic”. These observations have
implications for the design of future trials. Specifically, we believe conducting focus groups with
college students to discern what important outcomes and perceived barriers are most relevant to them
is warranted. This information could be used to personalize strategies for improving health-related
outcome expectancy and perceived barriers while possibly increasing college student enjoyment of
personally relevant health behavior participation.

Combined PA and dietary interventions have stronger effects on health outcomes versus exclusively
PA-focused interventions [21,77]. Unfortunately, we did not observe either group to have improved
dietary behaviors over time. While both groups had decreased caloric consumption from baseline
to 12 weeks, these were modest decreases, with the small sample size precluding stating whether
this is an actual trend. Further, the fruit, vegetable, and whole grain consumption levels observed
were all lower than national recommendations at all time points, with no discernible trends over time.
Low consumption of fruit, vegetables, and whole grains have been associated with type 2 diabetes,
heart disease, and some cancers [40]. While previous web-based nutritional interventions among college
students have resulted in improved dietary behaviors [33,78], these nutritional interventions were more
in-depth than the current study. Specifically, given dietary behavior complexity versus PA behaviors,
two weekly posts (only one of which was nutrition-related) were likely not enough to influence
dietary behaviors—particularly important given the marked effect the college-built environment can
have on college student dietary (and PA) behaviors [5]. Thus, future trials might consider more
intensive approaches to promoting proper dietary behaviors—perhaps providing weekly healthy
low-cost/easily-prepared recipes to college students using Facebook’s document posting features.

Study strengths included: (a) randomized design; (b) theory-informed intervention development,
implementation, and analysis; (c) low-burden and well-integrated methodology combining two
technologies (smartwatches, social media) used frequently by college students; (d) concurrent
concentration on PA and dietary behavior health education; (e) high retention rate; and (f) routine
implementation of intervention fidelity procedures. However, the following limitations should also
be noted. First, no true control group was present which limited the study’s ability to detect the
additive effect of a Facebook-delivered health education intervention exclusively versus the pairing of
this intervention with smartwatch use. Future larger trials may employ a delayed-intervention control.
Second, academic year breaks (i.e., Thanksgiving, Christmas, and Spring Breaks) and midterms/finals
may have biased PA and dietary behaviors. Indeed, the six- and 12-week assessments often coincided
with these breaks/course exam periods which could have decreased PA participation and promoted
poorer dietary habits. If possible, future trials’ recruitment and intervention implementation strategies
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should avoid these time periods. Third, while the SCT and SDT factored heavily into this health
education intervention’s development/implementation, greater use of behavioral techniques (e.g.,
goal setting, structured feedback) may be implemented using the novel features of Facebook groups
(e.g., quizzes or polls). Finally, the study included a small homogenous sample from a single
University—limiting generalizability. A multi-site trial would work well in future studies to increase
sample size/diversity—thus increasing generalizability.

5. Conclusions

Study observations indicated both interventions within the current study to be feasible and
of interest to college students. Given the call for health behavior change interventions which are
low-cost, low-burden, and have wider reach among diverse populations [9] this study suggested that
perhaps a standalone theoretically-based, social media-delivered health education intervention may be
sufficient for scaling and the application for health promotion on a college campus—without the need
for smartwatch use. However, our observations suggested that more attention needs to be paid to
more in-depth implementation of behavior change strategies and use of the unique features of social
media platforms like Facebook. Researchers and health professionals may consider the following in
future trials among college students based upon our results: (a) posting Facebook quizzes or polls
to assess participant’s comprehension of the health education tips provided; (b) using Facebook’s
document posting features to provide workout programs and easy-to-make recipes; and (c) requesting
that participants post their fitness goals within the group so that participants may encourage one
another toward these goals.

Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/16/19/3579/s1,
Figure S1: Self-Determined Motivation Continuum.
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Appendix A

Twice-Weekly Health Education Tips

The following tips will be provided twice a week on Monday and Thursday for 12 weeks to all
study participants. Specifically, the intervention group and the comparison group will have their own
Facebook groups through which these health tips will be provided. Notably, each week includes one
physical activity-related posting (Monday) and one nutrition-related posting (Thursday), with Social
Cognitive Theory- and Self-Determination Theory-Related health determinants targeted denoted after
each tip in bold italics.

http://www.mdpi.com/1660-4601/16/19/3579/s1
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Week One

Physical Activity Tip:

Did you know the American College of Sports Medicine states that the recommended 30 min a
day of physical activity can be accumulated in 3 ten-minute bouts?! If you have an extra ten minutes,
try going for a brisk walk or bike ride. Indeed, a quick physical activity break following a meal
or at points of the day where you begin to feel tired can really go a long way! Social cognitive
belief(s) targeted: Promoting Self-Efficacy, Decreasing Barriers; Self-determination theory constructs
potentially influenced: Self-Determination/Autonomy, Competence.

Nutrition Tip:

Water is vital. Although recommendations put forth by numerous health organizations such as
the Centers for Disease Control and Prevention and the American College of Sports Medicine state
6–8 cups a day is needed, this does not always hold true for all individuals. Therefore, if you are not
confident in your ability to drink enough water, buy a good water bottle that can be used at the gym
and during the day and drink each time you feel thirsty. Why is this important? Well, drinking water
consistently throughout the day can help decrease your appetite and improve digestion while also
replacing unnecessary excess kcalories from beverages such as soda and fruit juices that often contain
added sugars. Given the preceding benefits, drinking more water may aid in improving health and
even help you lose weight! Social cognitive belief(s) targeted: Promoting Self-Efficacy, Improving
Outcome Expectancy; Self-determination theory constructs potentially influenced: Competence.

Week Two

Physical Activity Tip:

Social support is crucial to continued physical activity engagement. Thus, try to find a good friend
willing to go “sweat it out” with you two or three times per week. Although your friend may not be
able to join you for every workout, s/he may be able to provide company on the days where you are
lacking the motivation to get to the gym. Social cognitive belief(s) targeted: Enhancing Social Support;
Self-determination theory constructs potentially influenced: Relatedness/Social Interaction.

Nutrition Tip:

Small changes in what you eat and drink daily will enhance the likelihood of sticking to
your nutritional goals as opposed to wide, sweeping changes all at once. Indeed, you need to
explore small dietary changes which best conform to your taste preferences and daily schedule
while also promoting improved health. For instance, if you are busy with school or work and
find you tend to purchase an unhealthy snack from a vending machine, perhaps consider a
healthy snack replacement strategy where you pack a small plastic bag of carrots, cucumbers,
and whole grain crackers. Not only will this alternative likely be lower in kcalories, but the
foods will also contain more of the nutrients your body needs for good health. Social cognitive
belief(s) targeted: Promoting Self-Efficacy, Decreasing Barriers; Self-determination theory constructs
potentially influenced: Self-Determination/Autonomy, Competence.

Week Three
Physical Activity Tip:

School work or your job stressing you out? Lucky for you, physical activity releases stress-reducing
hormones such as endorphins into the bloodstream even during short 10-min bouts of exercise.
All the more reason to set aside a little time each day to be physically active! Social-cognitive
belief(s) targeted: Improving Outcome Expectancy; Self-determination theory constructs potentially
influenced: Competence.
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Nutrition Tip:

Desire to introduce more fruits and vegetables into your diet but worried about these fruits and
vegetables going bad before you have had a chance to eat them? Consider a trip down the freezer isle
at your local grocery store. Specifically, look at the frozen fruit and vegetable options available to you!
Indeed, most fruits and vegetables are available as frozen options and are every bit as nutritious as
their non-frozen counterparts—and sometimes cheaper as well. Just remember to look for frozen fruit
and vegetable options which do not have added sauces (e.g., gravy) or extra butter/cream and salt.
Social cognitive belief(s) targeted: Promoting Self-Efficacy, Decreasing Barriers; Self-determination
theory constructs potentially influenced: Self-Determination/Autonomy, Competence.

Week Four

Physical Activity Tip:

Worried about your motivation to exercise in the morning or that you will forget your exercise
clothes as you head out the door? Place your workout clothes/shoes in front of the door you exit each
morning. In this manner, you will have to move the clothes prior to opening the door, acting as a
reminder to be a little more physically active during the day or to not skip the gym in the evening.
Social cognitive belief(s) targeted: Promoting Self-Efficacy, Decreasing Barriers; Self-determination
theory constructs potentially influenced: Self-Determination/Autonomy.

Nutrition Tip:

Protein is important for numerous processes in the body. Not only is protein important for
growth/repair of bodily tissues, but is instrumental in the proper functioning of hormones and enzymes
as well. Foods like chicken, seafood, beans, eggs, and soy products are great lean sources of protein
which can be introduced into the diet as part of a main dish (e.g., making a tuna salad or bean chili).
Notably, consumption of protein-rich foods decreases appetite given the fact it takes longer for the
body to break down the protein in these foods meaning protein might aid in controlling intake of
excess kcalories. Social cognitive belief(s) targeted: Promoting Self-Efficacy, Improving Outcome
Expectancy; Self-determination theory constructs potentially influenced: Competence.

Week Five

Physical Activity Tip:

Again, social support is important to physical activity participation. If you are engaging in a
new physical activity program, perhaps tell your family and close friends about your new program
and related goals. Stating your plans/goals out loud not only increases the likelihood that you will
continue this physical activity program, but your family and friends will surely ask about it at some
point in the future meaning you may be held accountable for sticking to this program and achieving
your health goals! Social cognitive belief(s) targeted: Enhancing Social Support; Self-determination
theory constructs potentially influenced: Relatedness/Social Interactions.

Nutrition Tip:

Foods like sour cream, cream, and regular cheese can be high in saturated and total fat. However,
superb substitutes for the aforementioned foods are available in the form of low-fat yogurt, milk,
and cheese, as well as soy alternatives—foods also often higher in protein content than their less
healthy counterparts. Consider low-fat yogurt, milk, cheese, and soy alternatives to decrease
saturated and total fat intake while also ensuring adequate intake of protein. Social cognitive
belief(s) targeted: Promoting Self-Efficacy, Improving Outcome Expectancy; Self-determination
theory constructs potentially influenced: Competence.
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Week Six

Physical Activity Tip:

One of the best ways to ensure you continue to participate in a physical activity program is
finding an activity you enjoy. If you are an individual who prefers to work out alone, perhaps
swimming, running, or biking suits you the best. For individuals who prefer to workout with
others, consider group exercise classes such as yoga or step aerobics such as Zumba or dancing.
Additionally, do not be afraid to mix and match different types of exercise! If you are going to
sweat, you might as well be doing something that interests you! Social-cognitive belief(s) targeted:
Increasing Enjoyment, Enhancing Social Support; Self-determination theory constructs potentially
influenced: Self-Determination/Autonomy.

Nutrition Tip:

Worried about a potluck or party derailing your goal of healthier eating? Keep in mind the following
three tips. First, walk around the food table to see what options are available and decide upon what
available foods are conducive to your nutritional goals and which are not. Second, ensure you create for
yourself a colorful plate approximately half full of fruits and/or vegetables, with smaller portions of each
food you choose. Eating foods of different colors will increase the variety of health-enhancing nutrients
consumed while eating smaller portions of food will ensure you do not eat too much. Finally, consider
water or unsweetened iced tea as drink options while at a potluck or party instead of sugar-sweetened
and/or high-calorie options such as soda, juices, punch, or alcohol. In this way, you can still have fun
with friends without worrying about derailing your health goals! Social cognitive belief(s) targeted:
Promoting Self-Efficacy, Improving Outcome Expectancy, Decreasing Barriers; Self-determination
theory constructs potentially influenced: Self-Determination/Autonomy, Competence.

Week Seven

Physical Activity Tip:

Crank those tunes! If music is something you know will get you motivated to engage in your
workout, consider investing in some athletic-oriented headphones that are sweat resistant and capable of
staying in your ears during exercise. Keeping an up-to-date playlist of your favorite songs will allow you
to have a better workout. This is especially true of exercisers preferring to exercise indoors. However,
if exercising outdoors, consider leaving the headphones at home and enjoying the sounds and scenery as
use of headphones while exercising outdoors can put you in danger. Social-cognitive belief(s) targeted:
Increasing Enjoyment; Self-determination theory constructs potentially influenced: Competence.

Nutrition Tip:

Coffee is a daily beverage for many. Yet, how an individual prepares their coffee can have
a direct effect on their nutritional goals. Therefore, think about the following when getting your
daily coffee. First, consider downsizing to a smaller drink, nixing whipped cream and caramel, and
reducing or eliminating the addition of syrups to your drink. Second, if you like to add dairy to your
coffee, look at adding low- or non-fat milk instead of whole fat milk. Not only will this substitution
decrease caloric intake, but this substitution will also reduce saturated and total fat intake. Finally,
when purchasing a muffin or pastry, perhaps consider splitting it with a friend as these foods can be
higher in kcalories. Social cognitive belief(s) targeted: Promoting Self-Efficacy; Self-determination
theory constructs potentially influenced: Competence.

Week Eight

Physical Activity Tip:

Journaling is a great way to increase the likelihood of engagement in physical activity! Writing
down not only your workouts, but the feelings associated with those workouts forces you to reflect upon
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different aspects of your exercise session. This reflection can have a profound impact on your motivation
to continue your physical activity program and your desire to continue to experience the mental
and physical benefits coming about as a result of participating in a regular physical activity routine.
Try journaling today! Social-cognitive belief(s) targeted: Improving Outcome Expectancy, Improving
Outcome Expectancy; Self-determination theory constructs potentially influenced: Competence.

Nutrition Tip:

Limit eating out to once a week. When eating out, however, consider how you might improve the
health of your order. For instance, you could look for entrees featuring vegetables such as a chicken or
vegetable stir-fry. Further, you might consider ordering steamed options as steamed foods are often
lower in saturated and total fat than fried foods. Finally, asking for additional oils or sauces on the side is
a request many restaurants gladly accommodate of which will allow you more control of the caloric, salt,
and fat content of your food. Social cognitive belief(s) targeted: Promoting Self-Efficacy, Decreasing
Barriers; Self-determination theory constructs potentially influenced: Self-Determination/Autonomy,
Competence.

Week Nine

Physical Activity Tip:

Did you know that literature states that around 60 days is needed to make a new behavior a habit?
Think about physical activity in the same manner. If you can engage in physical activity on a regular
basis—say four times a week—over the course of two months, you will likely end up craving the
good feeling physical activity provides when you miss a workout. Therefore, think about setting
a start date and a follow-up date two months out. Then, plan to exercise a specified number of
times per week over the next two months. At the follow-up date, reflect upon what your physical
activity program means in the context of your daily routine. You will likely find that physical
activity is something that you now crave and cannot do without! Social-cognitive belief(s) targeted:
Promoting Self-Efficacy, Decreasing Barriers, Improving Outcome Expectancy; Self-determination
theory constructs potentially influenced: Self-Determination/Autonomy, Competence.

Nutrition Tip:

Fiber is a nutrient which aids in decreasing levels of low-density lipoprotein cholesterol (i.e.,
the “bad” cholesterol) and promoting increased high-density lipoprotein cholesterol (i.e., the “good”
cholesterol) while also promoting better digestive functioning. One way to ensure adequate intake
of fiber is to increase consumption of foods high in whole grains. Foods such as bread, rice, oats,
and granola can be great sources of whole grains; however, not all of these foods are created equal.
To ensure the food you are considering purchasing is high in whole grains, look for terms such as “100%
whole grain” or “100% whole wheat” on the ingredient label. Not only will these foods provide higher
fiber per serving, but they will also possess greater amounts of nutrients per serving compared to
more refined grains. Social-cognitive belief(s) targeted: Promoting Self-Efficacy; Self-determination
theory constructs potentially influenced: Competence.

Week Ten

Physical Activity Tip:

Individuals new to a physical activity program often believe that they need to exercise every day to
receive the benefits of exercise. However, this could not be further from the truth! Rest and recovery is a
good thing. Consider exercising a maximum of 4 days a week if you are just beginning a physical activity
program. Further, consider splitting these 4 days up over the course of the week to allow for your body
to recover. For example, you could work out on Monday and Tuesday, rest on Wednesday, workout on
Thursday and Friday, and take the weekend off. This rest will allow your body to experience
the maximum amount of adaptations from your workouts! Social-cognitive belief(s) targeted:
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Promoting Self-Efficacy, Decreasing Barriers, Improving Outcome Expectancy; Self-determination
theory constructs potentially influenced: Self-Determination/Autonomy, Competence.

Nutrition Tip:

Got a “sweet tooth”?! If so, you are not the only one! The good news is, your sweet tooth
does not have to adversely affect your pursuit of healthier eating behaviors. Indeed, consider
making a fruit salad or yogurt parfait for a cold dessert or, for a delicious hot dessert option, baked
apples with cinnamon as a topping is a great choice. What a great way to blend the enjoyment
of satisfying a sweet tooth with engaging in more nutritious eating! Social-cognitive belief(s)
targeted: Promoting Self-Efficacy, Increasing Enjoyment, Decreasing Barriers; Self-determination
theory constructs potentially influenced: Competence

Week Eleven

Physical Activity Tip:

Sleep may not seem important to physical activity, but it is. Not getting enough sleep is a sure-fire
way to experience decreases in motivation for engaging in physical activity. Therefore, aim for 6 to
8 h of sleep each night. Moreover, try to cut out all screen time in the 10 to 15 min prior to going to
sleep as watching TV or using your computer/smartphone to cruise social media or read the news
decreases the body’s ability to produce melatonin, a key sleep hormone. Finally, consider removing
any TV from the bedroom and/or not playing music while you sleep as this background noise can
actually decrease sleep quality. Making these small changes can go a long way in helping you
feel more rested and ready to engage in physical activity (and life) the next day! Social-cognitive
belief(s) targeted: Promoting Self-Efficacy, Decreasing Barriers; Self-determination theory constructs
potentially influenced: Competence.

Nutrition Tip:

Look at your plate. What do you see? Ideally, you should see half your plate as including fruit
and/or vegetables. Fruits and vegetables include nutrients vital to good health. Further, and more
specifically, fruit can be a great natural substitute for candy or other dessert foods while many vegetables
provide fiber important to the promotion of proper blood lipid levels (e.g., cholesterol). Notably,
when eaten in proper amounts, fruits and vegetables are often lower in kcalories than other sides
included with a meal. Social-cognitive belief(s) targeted: Promoting Self-Efficacy; Self-determination
theory constructs potentially influenced: Competence.

Week Twelve

Physical Activity Tip:

Face it, you have put in the time in the gym and, perhaps, even lost a little weight in the process.
Consider a monthly or bi-monthly reward. This reward can be anything from the purchase of that
one shirt that you have been dying to add to your wardrobe to a night out with your significant other.
Yet, whatever the reward is, make sure that it does not derail your quest for better health and
participation in physical activity. Social-cognitive belief(s) targeted: Improving Outcome Expectancy;
Self-determination theory constructs potentially influenced: Self-Determination/Autonomy.

Nutrition Tip:

Healthy eating is always more fun with friends! Consider a “Healthy Cooking Night” with
friends where each individual is asked to search for a healthy entrée, side, dessert or beverage
to cook/bake. Once each individual has found a recipe for their aspect of the meal, spend the
night together cooking and baking! Not only will this increase the likelihood of engagement in
healthy eating behaviors, but it is promoting support between each individual for participation in
healthier lifestyle behaviors! Social-cognitive belief(s) targeted: Promoting Self-Efficacy, Increasing
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Enjoyment, Promoting Social Support; Self-determination theory constructs potentially influenced:
Relatedness/Social Interactions.
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