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Abstract
Background College is a critical developmental time when many emerging adults engage in unhealthy behaviors (i.e., lack of
exercise, poor diet, smoking) and consequently experience an increased risk for a decline in cardiovascular health. Understanding
the beliefs and opinions of the target population is important to develop effective health promotion interventions. The goal of this
study was to understand opinions regarding health and health-related mobile technology of college students at an academically
elite Midwestern university in order to inform a mobile health promotion intervention following the integrated behavioral model
framework.
Method Eighteen college students between the ages of 18 and 22 participated in one of four focus groups, where they discussed
perceptions of health behaviors, technology use, and their college environment. Data were analyzed using inductive thematic
analysis as well as consensus and conformity analysis.
Results Students reported prioritizing academic success over health and believed in a cultural norm within the university that
unhealthy behavioral practices lead to increased academic success. Other identified barriers to achieving good health were (a) low
self-efficacy for engaging in healthy behaviors when presented with conflicting academic opportunities and (b) low estimation of
the importance of engaging in health behaviors. Regarding mobile health applications (apps), students reported preferring apps
that were visually attractive, personalized to each user, and that did not involve competing against other users.
Conclusion These results have implications for the development of mobile health promotion interventions for college students, as
they highlight facilitators and barriers to health behavior change in an academically elite student body.
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Introduction

Poor health behaviors, such as smoking, poor diet, and phys-
ical inactivity, are associated with multiple health risks, such
as obesity, cardiovascular disease, cancers, diabetes, and
poorer quality of life [1, 2]. Fortunately, these behaviors can
be modified (e.g., diet change, smoking cessation, and in-
creasing physical activity), and it is well documented that
improvements in health risk behaviors can reduce mortality

and disease risk significantly [3]. However, once established,
unhealthy lifestyle behaviors can be difficult to change.
Unhealthy lifestyle behaviors acquired during the years of
emerging adulthood (typically defined as 18–25 years) tend
to become habitual and persist into later adulthood [4, 5].
Thus, developing health intervention and promotion program-
ming for this emerging adulthood population is crucial to re-
duce disease risk.

Although educational attainment is typically associated
with better health outcomes [6], college is a time when many
emerging adults adopt unhealthy lifestyle behaviors [7–9]. In
fact, approximately half of college students do not meet na-
tional physical activity or dietary guidelines [10, 11].
Moreover, a 2005 meta-analysis revealed that 40–50% of col-
lege students are physically inactive [12]. The proportion of
college students that are overweight or obese increases during
the freshman year [13], and rates of tobacco use are about 17%
in the 4-year college student population. It also has been
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shown that emerging adults have extreme difficulty with quit-
ting and are unlikely to quit smoking without assistance or
intervention [14–16].

As well as being prevalent among college students, these
unhealthy lifestyle behaviors commonly co-occur as risk clus-
ters [17]. Among college populations, research has consistent-
ly found risk behaviors, such as physical inactivity, poor diet,
and smoking, to cluster together [18–20]. Risk behaviors typ-
ically have a synergistic effect, such that the co-occurrence of
multiple risk behaviors increases the risk of disease and mor-
tality, more so than the additive effects of single behaviors [21,
22]. A combination ofmultiple risk factors is especially salient
for cardiovascular disease, the leading cause of death for
Americans [2]. Increased weight, reduced physical activity,
high levels of sedentary behavior, poor quality diet, and to-
bacco use make college students a particularly vulnerable pop-
ulation for increased cardiovascular disease risk development.
Thirteen percent of cardiovascular health (measured accord-
ing to the My Life Check® Life’s Simple 7: by never having
smoked, physical activity, and diet consistent with national
guidelines, and body mass index (< 25 kg/m2 for adults and
< 85th percentile in children)) is lost during the college years
due to the acquisition of unhealthy behaviors [23–26]. The
high degree of fluctuation of behaviors during the college
years offers a potential opportunity to pre-empt the develop-
ment of health risk behaviors before they solidify as bad habits
or, stated otherwise, to promote healthy lifestyle behaviors
that become habitual.

Several interventions have shown positive effects on col-
lege students’ weight, daily physical activity, or cigarette
smoking; however, few studies have examinedmultiple health
behavior changes [27–30]. Although further evidence is need-
ed to support the effectiveness of multiple health behavior
change interventions [22], interventions that promote multiple
health behavior changes by targeting several risk behaviors
together offer a potentially efficient solution for promoting
ideal cardiovascular health and reducing later disease risk
among young people [29].

Furthermore, the use of technology, such as the internet,
cell phones, social media, and text messaging, is an ideal
platform for intervening among college students. Currently,
94% of emerging adults own a smartphone and the majority
use their phones’ texting and internet capabilities regularly
[31–34]. These functions and others, such as push notifica-
tions and geolocation, have been leveraged to develop suc-
cessful behavior change interventions [35–37]. Further, the
feasibility of mobile health college wellness programming is
supported by the observation that college students respond
positively to mobile health interventions when mobile tech-
nology is personally tailored to their unique needs [27, 34].
Therefore, advanced smartphone technology holds potential
as a delivery mechanism for interventions to promote multiple
healthful behaviors among college students.

The integrated behavioral model (IBM), first proposed by
Fishbein [38], asserts that behavior change is determined by an
individual’s (1) attitude (i.e., feelings and beliefs about the
behavior); (2) agency (i.e., perceived control and self-efficacy);
and (3) perceived social norms regarding the behavior (i.e.,
peers’ behaviors and expectations of the behavior; social pres-
sure to perform or not perform the behavior). These influences
determine the individual’s intention to perform the behavior
and are combined with the individual’s environmental con-
straints, salience of the behavior, habits, and knowledge of
how to perform the behavior to determine the likelihood of
behavior change [39, 40]. The IBM theoretical model extends
the theory of reasoned action and the theory of planned behav-
ior, both of which have guided effective behavior change in-
terventions [40]. IBM is well-suited as a behavior changemod-
el to develop an intervention for college students, as it incor-
porates constructs especially relevant for this age group. For
example, emerging adults are highly influenced by their peers
[41, 42]. Hence, understanding how students at the target uni-
versity perceive peers’ beliefs and expectations about health
behaviors is pivotal for determining individual intentions to
perform health behavior changes. Also, college students report
difficulty engaging in healthy behaviors as a result of barriers
like the lack of healthy campus dining options, time manage-
ment challenges, and hesitations to exercise in front of others
[43]. This suggests that the IBM constructs of environment,
habit, control, and self-efficacy may be important barriers for
college students’ efforts to achieve healthy behaviors. To max-
imize change behavior, defining the constructs most relevant
for college students is necessary to tailor our intervention. The
aim of the current study was to assess IBM constructs (e.g.,
attitude, perceived norms, personal agency) in order to identify
facilitators and barriers to healthy lifestyle habits in a college
population and to explore potential mobile health (mHealth)
levers to foster positive behavior change.

Our ultimate goal was to develop a cardiovascular health
promotion intervention for college students usingmobile tech-
nology. However, prior to the creation of such a program, it
was essential to first understand the target population, specif-
ically their attitudes, environment, and perceived social norms
regarding health behaviors (e.g., diet, physical activity, and
smoking) to develop a program individualized to the target
college population’s specific needs [44]. Our target college
chiefly accepted students with very high educational attain-
ment, a specific demographic whose health behaviors appear
to be understudied. Hence, the purpose of this study was to
gather data on the specific opinions, goals, facilitators, and
barriers of a target academically elite, college student popula-
tion in order to design an appropriate multiple health behavior
mobile health intervention. The present study describes the
formative research conducted among this sample to directly
inform the development of a mobile health intervention to
promote ideal cardiovascular health among this population.
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Methods

Participants

Students from an academically elite Midwestern university
were recruited via flyers and word of mouth. Eligibility
criteria specified being between the ages of 18 and 22, living
on campus during freshman year, and agreeing to be audio and
video recorded in a focus group setting. Interested candidates
completed an online eligibility survey (n = 25), after which
eligible participants (n = 18) were scheduled for focus groups
that occurred during December 2014 and February 2015. A
saturation sampling strategy was used, whereby participants
were continually recruited until no new themes arose from the
data collection [45, 46].

Procedures

A qualitative focus group approach was used to collect data
about students’ perspectives about health and technology us-
age. Four focus groups were conducted in total. A script was
created by the research team to query participants about their
attitudes regarding health (e.g., salience of health, perceptions
of personal health and wellness), mobile technology (e.g.,
current usage, opinions about health apps, opinions about a
future app), agency (e.g., schedule, priorities), and their col-
lege environment (e.g., dorm life, cafeteria). The script incor-
porated a mixture of concepts from the IBM as well general
questions regarding mobile and health-related technologies.
Before each focus group, participants were required to provide
informed consent; consent for publishing direct quotes was
obtained. All students were asked to use pseudonyms through-
out the session in order to remain anonymous to the tran-
scribers. A clinical psychologist facilitated all four focus
groups using a script that provided a general blueprint for
the session; however, students were encouraged to expand
upon topics. A research assistant took notes and asked any
necessary follow-up questions, and a second research assistant
operated the audio and visual tape recordings. Each focus
group lasted between 90 and 120 min and included approxi-
mately five students. Participants were not compensated for
their participation, although they did receive healthy snacks or
meals during the session. The university’s Institutional
Review Board approved all study procedures.

Coding and Analysis

Each session was video- and audio-recorded and later tran-
scribed. Inductive thematic analysis was used to analyze the
data, which is a method of identifying, analyzing, and
reporting patterns or themes within a data set [47]. The goal
of this type of analysis is to explain how and why participants
believe and act a certain way. Two coders inductively derived

themes (i.e., common patterns) that emerged within the data,
without trying to fit the codes to a specific framework or
preconceived hypotheses [47]. After developing independent
lists of initial themes, the two coders met to compare and
contrast their independent lists. The coders met throughout
this process to compare and reorganize coded themes to
achieve consistency in coding. Discrepancies between codes
were resolved through discussion, and coders came to 100%
agreement on all codes. NVivo 10 [48], a qualitative software
program, was used to identify, code, and categorize themes.

Consensus and conformity analyses were conducted to ac-
count for group dissent or agreement on a point of view [49].
Coders watched the video recordings and coded how many
participants used body language (e.g., nodding), verbal cues
(e.g., Bno,^ BI agree^), or an absence of both body language
and verbal cues during discussion of a particular topic.
Percentages were used to describe how many participants, in
each group and in total, agreed with some of the main themes
that emerged from the inductive thematic analysis. The fol-
lowing results will discuss the overarching, broad themes de-
rived from the data as well as the more detailed, qualitative
descriptions of agreement and dissent of these themes.

Results

A total of 18 students gave informed consent and participated
in one of four focus groups. The researchers determined that
saturation was met after three focus groups were held, and one
additional group was conducted to confirm saturation. The
majority of participants were female (n = 15, 60%) and from
varied college years (5 freshmen, 2 sophomore, 4 juniors, 7
seniors). Five main themes emerged from the data: disregard
for health, priorities during college, discussing health with
others, opinions of current mobile applications including pros
and cons, and specific smartphone app design suggestions.
Students provided their attitudes as well as their perceptions
of peers’ beliefs and attitudes. Each theme is described in
detail below.

Disregard for Health

Students reported feeling moderately healthy, but that they
were missing Bsomething in the balance^ such as sleep or
exercise. Some spontaneously rated their health between a 6
and 7 Bhealthy^ on a scale from 1 (worst health) to 10 (best
health). Low stress and sleep were reported to be the most
difficult to prioritize, and nearly all agreed that cold weather
months and difficult exam periods were barriers to health.
Student 14 stated BI believe I’m fairly healthy ‘cause I work
out like every day, or I try to, but then like finals week comes
around and then everything is just terrible because I’m study-
ing all the time.^ Some expressed problems with hygiene
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during these periods as well. Students 7 and 9 described hy-
giene at the university in the following way: Bhygiene is some-
times a problem…taking showers…forgetting to brush your
teeth…if you have a paper…if you pull an all-nighter.^
Overall, students stated that health behaviors were easily
disregarded if other priorities, usually academic, emerged.

Although students perceived themselves to be somewhat
healthy, they said that health was not important to them unless
it impaired their ability to engage in school activities. Some
even expressed a blatant neglect for health. Student 3 spoke
about disregard for health in the following way: BI would say I
think about these things [sleep, nutrition, exercise, mental
health, not being sick] all the time… I often complain about
those things…but I don’t really like actively do anything
about it.^ A number of students expressed a belief that poor
health habits are necessary for academic accomplishment
(e.g., reduce sleep, skipping meals, eating fast food or
Ramen noodles, and foregoing the gym in order to study lon-
ger hours), a rationale that, in their minds, justified lack of
attention to their own personal health.

Many also reported that living independently for the first time
in their lives diminished their engagement in personal health.
Living outside the parental home often meant that students need-
ed to take more active steps to engage health resources (i.e.,
obtaining medicine, seeking doctor’s advice) than they did when
they lived at home. Generally, this was because those activities
required performing actions toward health (e.g., calling the doc-
tor, going to the appointment, walking to the pharmacy) thatwere
previously managed by others (i.e., parents).

Compared to other class years, students believed freshmen
were the least interested in health. Freshmenwere described as
Briding off high school^ athletics (Student 10) or Btoo
overwhelmedwith everything else [college transition]^ to care
about health (Student 13). Student 17 characterized his fresh-
man year in this statement: BI mean I personally thought I was
like superman in disguise as a freshman…I was like I can just
not sleep for like 2 days… who did I think I was?^ Similar
sentiments were echoed by multiple upperclassmen.

In addition to living independently for the first time and
moving to a new environment surrounded by unknown peers,
the students described needing to compete against others who
were also academically at the top of their high school class, as
another freshman-year stressor. Thus, many students who
were accustomed to excelling with ease in high school expe-
rienced unexpected Bfailure^ during their first year at univer-
sity. Student 10 explains the pressure she felt:

I came in my freshman year like feeling like everyone
really does. You have like the top whatever percent of
your class to get in here…when I came in here I wanted
to be a superhero in every aspect and failure wasn’t
known to me… when I found out what failure was…
that’s when my health started going down.

Overall, the students described their freshman year experience
as one involving an almost overwhelming amount of indepen-
dence coupled with competition to excel. Many students dated
the onset of their growing disregard for health to the experi-
ence of encountering this combination of freedoms and
stressors during their freshman year.

Priorities During College

Students at this university felt extreme pressures to excel, both
academically and socially. They spoke of self-imposed expec-
tations for themselves and felt guilty if they gave themselves
free time. In fact, students’ often spoke about the importance
of maintaining a constant busyness. Student 2 explained this
as follows:

I think students here have free time, but I don’t think
they would call it free time. It always feels like there’s
something to be done. So you may be doing nothing,
like taking the time to be doing nothing, but you feel
guilty about it.

Students explained the perceived campus-wide belief that ev-
erything they do in college will determine the success of their
post-college careers. They felt compelled to achieve excel-
lence in academic classes, leadership in student groups and
organizations, philanthropic work, and additional internships
or jobs taken to build a resume. Most students reported prior-
itizing academics above anything else. In fact, three out of
four focus groups (n = 15) discussed prioritizing classes first;
86.7% agreed, whereas two students indicated neither agree-
ment nor disagreement.

Augmenting the challenges of excelling both academically
and socially, students were learning how to manage their time,
navigate a new environment, and take responsibility for them-
selves for the first time. Many students explained that during
freshman year, they learned Bthe hard way^what Bfailure^ felt
like. The stress they felt to maintain excellence in multiple
arenas only increased their tendency to push health further
down their list of priorities. In addition to academics, students
reported prioritizing student groups, their social life, and
volunteering above health. Students attributed their priorities
to the constant competition they felt to excel and an associated
Bobsession with being busy.^ Two groups reported that health
is lowest on students’ lists of priorities; 88.9% of group mem-
bers agreed with that statement, with only one person express-
ing neither agreement nor disagreement. As Student 3 stated:

I would say it’s pretty easy for me to skip a meal or skip
a workout if I’m stressed about a project or something or
an assignment that I’m working on and I’ll honestly not
think twice about it; I’ll just continue doing work.
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These discussions led students to discuss difficulties in time
management. Student 16 said, Bthey [the university] some-
times has seminars on time management, and I know I should
go to them, but I don’t have the time.^ Students’ spoke of
feeling over-scheduled and having difficulty managing their
time well. Students’ self-reported self-efficacy of healthy be-
haviors was poor, particularly when academic or student-
group activities came up.

Discussing Health with Others

The students expressed comfort in speaking about certain
health topics with friends, but stated that some of their friends
had radically different perspectives stemming from differ-
ences in family history, personal beliefs, and athlete vs. non-
athlete status. Because finding common ground about health
beliefs was difficult, students reported talking about health
primarily in the context of bonding or competing with others
over who had exceptionally poor health behaviors. Having
extremely poor health behaviors was implicitly justified
among the participants by a widespread belief among students
that academic success required prioritizing achievement at the
expense of a healthy lifestyle. As Student 10 explained, B…
like ‘oh, I pulled my 7th all-nighter in 3 weeks’ ya know, or
like, ‘I eat like Ramen for every, ya know, meal,’ or… ‘I
haven’t worked out all week.’ I feel like those are conversa-
tions I have every day with like random students.^ When
asked how comfortable students would feel sharing personal
health information (i.e., calories, minutes exercised, weight),
students seemed uncertain. Student 7 explained this wariness:

I think talking with friends for me is more like ‘ha ha I
like forgot to shower today, I’ve been so busy’ or ‘I
haven’t worked out in so long‘...but I like don’t think I
would feel like super comfortable saying like ‘how
many calories are you eating’ or ‘is that super healthy
for you?’… like I don’t think I would do that.

When asked about using social media to post information on
how many vegetables they ate or how long they exercised,
students strongly discouraged the research team from asking
students to use social media to share personal health. As
Student 8 stated, Bpeople compete to be the unhealthiest in
certain domains.^ Hence, students anticipated that others
would use a social media platform to strengthen their social
belief that academic success requires sacrificing health, and
would compete to have the unhealthiest behaviors. On the
other hand, other students expressed fears that, if it were pos-
sible to get students to compete to be the healthiest among
their peers, many would be made to Bfeel bad^ for being un-
able to excel in their health behavior goals. Student 18 de-
scribed the school’s competitive environment in the following
statement: BIt always seems to be a competition here.^ Three

out of the four focus groups discussed their fear of excessive
competition, and 100% of those who discussed this competi-
tion felt that comparing health information may make students
feel discouraged.

Opinions of Current Mobile Applications: Pros
of Mobile Apps

Students were asked which specific mobile applications
(apps) they used most often and what they liked the most
about those apps. The most commonly reported apps involved
social media (e.g., Instagram, Facebook, Snapchat, GroupMe)
or productivity (e.g., email, calendar, notepad, weather, maps).
Additionally, students reported using their mobile apps most
often when taking short breaks or when they were bored.
Student 12 explained Bit’s just a quick way to pass the time
and then you can easily put it away whenever. It’s not like
you’re too invested but it’s enough to keep your attention
when you need it, I guess.^ App features that students said
they enjoyed were the ability to control notifications (i.e., by
silencing or turning them off), visual components (e.g., pic-
tures, videos), customizability, novelty (e.g., BI like apps that
can do things that I can’t do with anything else^ (Student 2)),
ease of use, and the ability to update in real time.

Few students reported using health apps; some said they
had tried them in the past (e.g., MyFitnessPal, Map My Run,
Nike+). A few students explained that the health applications
they used helped them to begin performing more healthy be-
haviors for a short time, but eventually lost their utility once
students got into a rhythm of exercising or eating well. The
most positive statements concerning health and mobile apps
came from students who followed fitness gurus on popular
social media outlets.

Opinions of Current Mobile Applications: Cons
of Mobile Apps

One major complaint about popular mobile apps was the lack
of an alternative web-based platform, that is, when a program
is available by app, but not in a web browser on a computer
(e.g., some features of Instagram, Snapchat). Students indicat-
ed a desire to have both the option to use an app on their
phone, but also navigate to a website when on a laptop or
desktop computer. Another complaint was apps that sent too
many Bunnecessary^ notifications. Students reported that they
only enjoy notifications and find them useful when they per-
ceive messages as personally directed toward them, as is the
case for new email notifications, private messages, or an up-
date reflecting recognition by others (e.g., likes on Facebook).
Otherwise, students found general notifications annoying.
Student 4 explained Bsometimes apps can start getting annoy-
ing like if they send you too many notifications that are not
really helpful or informative or um, you add too many ads
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onto the app or something, I’ll uninstall.^ Other common rea-
sons students gave for discontinuing use of an app are that it
becomes unpopular, stops being personally relevant, stops
updating, is replaced by a better alternative, no longer pro-
vides new information, takes up too much space on the phone,
places too much drain on battery life, becomes too time con-
suming, or crashes often.

Regarding health apps, the majority reported that using
applications were too time consuming; Bit was so tedious to
like check every single time you, you know, eat something^
described Student 4. Others reported that the health applica-
tions actually had an adverse effect; Student 7 explained,
Bmaybe you feel really good about a run but then you like
look at the app and it’s like you only burned this many calo-
ries, and then that feels so bad because I thought it was so
great. It just like brings it down.^ No students reported using
wearables (e.g., Fitbit).

Specific Smartphone Application Design Suggestions

After discussing technology and health, students gave specific
design suggestions for the creation of a new mobile health
app. Their first recommendation was for an app to be as per-
sonalized and customizable as possible, including having the
ability to make location-specific, brief suggestions in real time
(e.g., could tell you what to order on the menu of the restaurant
you are standing in; suggest healthy opportunities nearby).
Students also requested localizing app access in a place that
students already go to daily (e.g., to use email or a calendar
application). Similarly, manymentioned the importance of the
application knowing their personal schedules so they were not
disturbed during important meetings or classes, but rather the
application could sense available times when students could
act upon health suggestions. Students uniformly wanted the
design to be easy to use, quick, visually appealing, and require
low effort. Students said they were bombarded with events
and information already from their university and wanted in-
formation to be suggested to them rather than commanded,
Bmaybe not reminders, but notifications saying that there’s an
opportunity for me^ (Student 12). In fact, students spoke at
length about the importance of message framing in a health
app. They described wanting messages that sounded non-
judgmental and non-preachy, and that did not tell them what
to do or remind them of things not accomplished. Passive data
collection was reported to be more appealing to students than
needing to actively input information into an application (i.e.,
calories, minutes exercised) because it is less burdensome.

Most importantly, students listed specific suggestions for
using social media. They stated adamantly that they did not
want to be compared to others, especially publicly. Student 4
explained: BAs tempting as it is to connect it to social media
‘cause that’s what’s most often used it’s probably not going to
go down well with Facebook, Twitter, or Instagram, just

because that’s not why people use those apps.^ Students re-
ported that they would use social media components in a
health app as a way to connect with friends or upperclassmen
(e.g., general communication) and to verify the application’s
popularity on campus (e.g., see other friends using it).

Discussion

The goal of the current study was to determine facilitators and
barriers to a mHealth health promotion intervention informed
by the integrated behavioral model. Goldstein and colleagues
[50] have endorsed the need for a multiple health behavior
prevention program for cardiovascular disease prevention in
the college population to target behaviors that become increas-
ingly unhealthy during the college years (e.g., diet, weight,
physical activity, smoking). The feasibility of mHealth college
wellness programming is supported by the observation that
college students respond positively to mHealth interventions
when mobile technology is personally tailored to their unique
needs [34, 35]. The present study is the first step in developing
a theory-guided mHealth program geared toward college
students.

The current study involved conducting four focus groups
with students currently attending a Midwestern university in
order to gather information about students’ attitudes and be-
liefs about health, technology, and perceived social norms
specific to the target population. Themes that emerged from
the focus group transcripts concerned the following: disregard
for health, priorities during college, discussing health with
others, opinions of current mobile applications, and specific
suggestions for health app design. The results indicated that
students at this target college did not prioritize health, felt
pressured to excel academically and to embody a self-image
of Bbusyness^ (i.e., motivation to succeed), and expressed a
need to be connected to peers.

Overall, students frequently communicated several mes-
sages about health. First, health was often de-prioritized in
favor of academic pursuits and social activities. Not only
was health viewed as less important, but students engaged in
detrimental health behaviors such as not sleeping or eating to
make time for other activities—mainly studying or student
group meetings. Consistent with the IBM, these results indi-
cate that students’ self-efficacy for healthy behaviors was poor
when met with alternate academic opportunities. Health sa-
lience appeared to differ by individual, yet two discrete de-
scriptions emerged: (1) students maintaining healthy behav-
iors established in high school—mainly relating to exercise—
and (2) students feeling either invincible or overwhelmed dur-
ing freshman year and foregoing most healthy activities.
Findings suggest that some students may not highly value
engagement with healthy behaviors particularly during fresh-
man year.
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Second, students expressed a strong social norm that being
busy, stressed, and unhealthy were necessary to achieve great-
er academic and/or professional success. Leshed and Sengers
[51] have suggested this Bculture of busyness^ has become
common in American culture and reflects the negative conno-
tation that Bdoing nothing^ has in today’s society (e.g., lazi-
ness). Therefore, students’ expression of wanting to stay busy
shows both a cultural norm as well as an ingrained personal
value. Further, students described a cultural belief within their
institution that staying busy and engaging in unhealthy behav-
iors led to academic success. Despite these unhealthy beliefs,
some upperclassmen did say that they devoted more attention
to health behaviors later in their college careers, after learning
that sustainability of unhealthy behaviors (e.g., complete lack
of sleep, poor nutrition) was untenable. Thus, the results high-
light two important barriers to health in this population: (1)
students do not believe health behaviors are as important as
other college experiences (e.g., social life, academics, school
activities) and (2) students perceive that peers engage and
expect others to join them in engaging in unhealthy behaviors
to signal that their priorities are in line with others’ (e.g.,
academic success).

Notably, Trockel, Barnes, and Egget [52] found evidence
that contradicts the students’ belief that healthful habits, like
getting adequate sleep, compromise academic success. They
also found that time management skills, such as using a plan-
ner to organize time, were positively correlated with higher
first year college GPA [52]. Similarly, other researchers have
demonstrated the detrimental effects of poor sleep patterns
among college students on outcomes including safe driving
and performance on cognitive tasks [53, 54]. According to the
IBM, perceived norms regarding others’ expectations and be-
haviors have a substantial effect on emerging adults’ inten-
tions to perform a behavior [41, 42]. Engaging students in
gathering and reviewing data about actual effects of their
healthy and unhealthy behaviors may hold the potential to
disconfirm social beliefs that healthy lifestyle and academic
achievement are incompatible, thereby removing a barrier to
improved health behaviors. Along the same lines, the results
may also suggest that students’ may feel challenged by their
academic pursuits and engage in excessive studying. While
they may still believe in the social norm that greater academic
success is associated with unhealthy behaviors, providing stu-
dents with coping tools to assist with their overwhelming ac-
ademic demands may provide a mechanism for increasing
health behaviors.

Finally, students expressed a desire both to fit in and to
stand out. Students spoke of needing to be social and connect-
ed, but also needing to compete with peers on multiple levels.
Findings suggest that students may not be intrinsically moti-
vated to attend to even basic, individual health behaviors such
as showering and sleeping, particularly if they are perceived as
contradicting popular social norms. It is likely that students

perceive their college years and their accompanying poor
health behaviors as a temporary and transient state, not realiz-
ing that bad health habits are prone to persist into later life.
Experiencing healthy lifestyle behaviors as a way to become
more successful or to connect with others could potentially
shift social perceptions in a way that fosters healthier student
behaviors. Of course, changing the social and cultural norms
of a campus is a daunting undertaking. However, one encour-
aging note can be found in Stock, Wile, and Kramer’s [55]
finding that freshmen university students express a strong in-
terest in health-oriented group programs, suggesting that stu-
dents want to participate in activities they know other students
will also attend. The need for any health program to be pop-
ular and socially accepted by peers was also highlighted by the
current study’s participant advice that an app or activity must
appear to be widely utilized by students in order to gain
campus-wide uptake.

Regarding mobile health, this sample did not report wide-
spread or consistent use of health apps. Most apps reportedly
used were of a social nature for the purpose of staying con-
nected with others. Students in this study were clear that an
intervention using smartphones would need to be easy to use,
not burdensome, have interesting features, and be personal-
ized and relevant. College students in the current study stated
that they would uninstall apps that were perceived as too bur-
densome, not useful, or placing a drain on their batteries or
storage capacity. In accord with the theme of burden, students
complained specifically about the tedium of tracking food in
health apps. As technology advances, more passive, less ef-
fortful ways to track dietary intake will presumably become
available. Low burden passive tracking is likely to be more
appealing to users. It is important to note, though, that it re-
mains unknownwhether active self-monitoring is necessary to
preserve the behavior change benefits usually produced by
self-monitoring. Students did not report any specific barriers
regarding their campus environment (except for unhealthy
behavioral social norms) nor did they report lack of knowl-
edge about how to be physically active and eat healthfully.
Individualized habit reversal and increasing perceived sa-
lience of health behaviors could be effective targets for behav-
ior change in this population using the IBM.

Limitations

Recruitment for this study was difficult despite offering re-
freshments or a meal. Many students expressed being too busy
to spare 90–120 min, a sentiment that was also expressed in
the focus groups. During the focus groups, we learned that
students at this university are often recruited to participate in
research, and as such, our meal and refreshment incentives
may not have been enticing enough for students to sign up
for the study. The small sample is one of the major limitations
of this study. There exists the potential for selection bias with
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those who volunteered to participate in this study. While sat-
uration was achieved, it is possible that the results reflect only
those with selection bias, and the opinions of those who are
less willing to participate in research are missing completely.
Additionally, more females than males were recruited.
However, no apparent gender differences arose within the
focus groups. Future qualitative work in this population
should consider shortening the sessions by using more fo-
cused questions and recruiting in a way to ensure a represen-
tative gender distribution. Along the same lines, students may
be more willing to participate for incentives that they perceive
to be more meaningful.

Additionally, our data were collected from students at one
target university to directly inform the development of a future
intervention to be implemented in this one specific university.
Although the results of this study may not generalize to all
other colleges and universities, they may be applicable to oth-
er colleges which are comprised primarily of academically
elite students. Students in this target population spoke at
length about competing with others in many ways and feeling
a need to excel both academically and in their future careers. It
is likely that other students at top universities in the USA may
hold similar beliefs, and while the results may not generalize
broadly, they are important to consider for interventions
targeting this specific subset of the college student population.

Future Directions

It should be noted that the current study is novel in that it
provides information on an understudied, academically elite
college population. However, while this sample is at risk for
health complications as discussed throughout this paper, this
is also a sample of highly educated individuals and thus more
advantaged in comparison to other populations. Emerging
adults with limited or no access to education make up a higher
at-risk population as education is widely known to be corre-
lated with health quality.

A key advantage of mobile health and electronic health
promotion and intervention programs is their ability to be
disseminated widely. While higher educated and higher in-
come individuals have slightly more ownership of
smartphones, over 80% of individuals in the USAwith lower
education and lower income use smartphones and the internet
at least occasionally [34]. Therefore, once effective multiple
health behavior change interventions are developed, it is cru-
cial that researchers consider how to maximize their reach to
other at-risk populations. Along the same lines, future re-
search should consider strategies to engage populations with-
out access to mobile devices and the internet in these types of
health interventions. An appropriate first step in that process is
to engage and consult with the target populations (i.e., emerg-
ing adults who do not attend college). This paper offers a
blueprint for the creation of such a study.

Conclusion

This work highlights unique needs and challenges associated
with developing a health promotion intervention for one target
college student population using the IBM theoretical frame-
work. Key takeaways are that mobile health interventions
must be personalized to participants, low in burden, and have
apparent usefulness to the students. Unhealthy living at the
expense of academic achievement is regarded as a badge of
honor in this target population. Results interpreted according
to the IBM indicated that students would be less likely to
improve their health behaviors in the face of other academic
requirements and perceived social pressures. Thus, devising
an intervention that aligns with adding value within the culture
of Bbusyness^ appears paramount. Further, students may need
education on (1) the importance and consequences of healthy
living, since they are living on their own for the first time, (2)
habit formation, and (3) self-efficacy building, particularly
when faced with other academic and professional opportuni-
ties. Integrating personal experiential or normative evidence to
dispel misbeliefs about associations between poor health and
academic success might favorably influence students’ atti-
tudes, agency, and perceived social norms about healthy be-
haviors. Next steps in this work will be to partner with the
students to co-create and develop a mobile health preventive
intervention for incoming freshmen.
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