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Abstract
College students have a high prevalence of poor sleep quality and sleep deficiency
which negatively impacts their academic, mental and physical performance. A
prematriculation course focused on improving sleep knowledge and behaviors may
reduce sleep problems. “Sleep 101” is an online prematriculation course developed to
educate incoming college freshmen about the importance of sleep in their lives and to
recommend behaviors that will improve their sleep health. In a pilot program, “Sleep
101” was administered to freshman at four universities. The results of a voluntary
survey after completion of the course indicated that there was an improvement in
knowledge about sleep and the effects of caffeine use, and that students were less
likely to drive drowsy and pull “all-nighters,” These pilot data suggest that an internet
administered prematriculation course on the importance of sleep and the adoption of
healthy sleep behaviors will be effective in reducing sleep problems among college
students.
Introduction
Poor sleep hygiene among college students is common (1). Not surprisingly, there is a
high prevalence of sleep problems (2). Sleep deficiency in college students has been
linked to poor academic and physical performance, depression, accident risk, excessive
caffeine and stimulant medication use, impairment in social relationships and worse
overall health (3-5). Unfortunately, unlike the efforts to reduce the use of alcohol and
sexual misconduct on campuses, there has been relatively little attention paid to poor
sleep health and its impact on individual health and performance.
Although there have been a few studies using in-person educational programs to
improve sleep knowledge and behaviors, the impact of these have been inconsistent
and in most cases limited to small numbers of students. Over the past 15 years, internet
usage among college students has become ubiquitous (6). Thus, a sleep educational
program delivered over the internet has the potential to reach large numbers of
students. In a recent study, we demonstrated that an internet-based sleep learning
module administered as component to an introductory college psychology course
resulted in an improvement in sleep knowledge and changes in sleep habits (7). In an
effort to provide a more comprehensive sleep educational intervention, we have
developed an interactive internet-based sleep course, “Sleep 101.” The course is
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intended to be administered to matriculating freshmen in order improve their sleep
knowledge and to prevent the development of poor sleep habits with their resultant
adverse impacts on academic and physical performance, and personal health. This
report describes the result of the “Sleep 101” pilot program at four universities.
Methods
In the fall of 2016, freshmen at four universities were asked to complete a pilot online
educational course, “Sleep 101,” on the importance of obtaining sufficient sleep in their
college lives. At two of the universities, the students were informed that completion of
the course was required although there was no penalty for non-completion. At the other
two universities, the students were required to take the course as part of a freshman
seminar series. At the end of the course, a voluntary brief survey was administered to
assess students’ opinion of the course, to obtain data regarding ease of course
navigation and to identify any “software bugs.” One of the universities is located in the
Midwest and has a total enrollment of approximately 6000 undergraduates. The other
three universities are located on the East Coast. Two have undergraduate enrollments
of approximately 4000 students and the other has an undergraduate enrollment of
approximately 6700 students. All are private coeducational institutions.
The content of Sleep 101 includes material related to basic sleep physiology, the impact
of sleep on mood, academic and physical performance, the impact of sleep deficiency
on driving and personal health, the interactions among sleep and various substances
including alcohol and caffeine and a review of common sleep disorders. The curriculum
was developed in Articulate Storyline 2 and uses engaging video clips of actual students
and sleep experts, interactive activities and text. Selected images from the course can
be viewed by clicking the following link [Sleep 101 Slides].At the end of the course,
colleges have the option of including custom links to health resources at their university.
The program is designed to be completed in 45-60 minutes. A link to the course is
available upon request to one of the authors.
Results
The Table shows aggregate and institutional response to four knowledge and behavior
questions related to sleep:
• knowing more about sleep;
• knowing more about the effects of caffeine;
• the likelihood of “pulling an all-nighter”;
• the likelihood of driving drowsy.
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In the aggregate results as well as for each institution, over three quarters of the
students responded that they knew more about sleep and the effects of caffeine. In
addition, nearly half indicated that they were less likely to stay up all night studying.
Importantly, 60% of respondents indicated that they were less likely to drive when
drowsy. When asked whether the course was easy to use, there were no major
navigational issues.
Discussion
The results of this pilot study demonstrate that “Sleep 101” improved students’
knowledge about sleep and the effects of caffeine. In addition, they were less likely to
“pull an all-nighter” and drive when drowsy. The data suggest that our course has the
potential to improve the sleep of college students and ultimately their school
performance and college experience.
Sleep in college students is notoriously poor. When deciding whether to sleep, study or
socialize, most students will choose the latter two activities. The impact of poor sleep is
broad. Sleep deficiency negatively affects academic and physical performance. There
are impairments in mood and social relationships (8). Furthermore, reduced sleep is a
risk factor for cardiac disease, hypertension, stroke and type 2 diabetes (9). To mitigate
the effects of sleep deficiency, many students increase caffeine consumption and some
use stimulating medications such as amphetamine and dextroamphetamine (Adderall)
(10, 11). Both can potentially have an adverse impact on health. Thus, interventions to
improve sleep health can potentially have a major impact on the health and well-being
of college students.
Our pilot data indicate that a pre-matriculation curriculum focused on good sleep health
can have a positive impact by improving knowledge concerning the importance of sleep
and reducing behaviors that adversely affect sleep. Thus, the results are consistent with
our previous study demonstrating a positive impact on sleep knowledge and behavior in
a group of undergraduates enrolled in an introductory psychology course using an
internet-based educational module (7). In addition, Kloss et al reported improvements
in sleep hygiene knowledge and sleep quality four weeks after an in-person sleep
educational intervention (12). However, not all previous studies have been so
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encouraging. No difference in sleep hygiene knowledge was noted between sleep
education and control groups after six weeks by Brown et al. (13). Similarly, no changes
in sleep quality were reported by Clark et al and Lamberti et al. (14, 15). Explanations
for these inconsistencies are unclear, but there were significant differences in the
curriculum and the methods of content presentation, and the number of participating
students was small in most of the studies.
“Sleep 101” was developed as an e-learning course to be taken online. Other sleep
education programs in college students used in-person delivery of content (12-15).
However, use of the internet will provide much greater scalability than in-person
delivery. The latter will be logistically difficult and costly for universities with large
enrollments.
Although promising, our data must be interpreted as preliminary. Not all students
finished the course and completion of the survey was voluntary as well. Thus, a
selection bias towards those who had an interest in improving their sleep was likely. In
addition, the pilot universities had relatively small enrollments. Nevertheless, our
feedback suggests that a sleep intervention for college students delivered through the
internet such as “Sleep 101” is feasible and effective. The results provide an impetus for
its dissemination to additional universities nationwide.
Acknowledgements
“Sleep 101” was developed as a collaboration between the Brigham Sleep Health
Institute and the non profit Healthy Hours. Funding was provided by the Snider Family
Fund.
References
1. Buboltz WC Jr, Brown F, Soper B. Sleep habits and patterns of college students: a
preliminary study. J Am Coll Health. 2001 Nov;50(3).:131-5. [CrossRef] [PubMed]
2. Forquer LM, Camden AE, Gabriau KM, Johnson CM. Sleep patterns of college
students at a public university. J Am Coll Health. 2008 Mar-Apr;56(5).:563-5.
[CrossRef] [PubMed]
3. Gaultney JF. The prevalence of sleep disorders in college students: impact on
academic performance. J Am Coll Health. 2010;59(2).:91-7. [CrossRef] [PubMed]
4. Brown FC, Buboltz WC Jr, Soper B. Relationship of sleep hygiene awareness, sleep
hygiene practices, and sleep quality in university students. Behav Med. 2002
Spring;28(1).:33-8. [CrossRef] [PubMed]
5. Hershner SD, Chervin RD. Causes and consequences of sleepiness among college
students. Nat Sci Sleep. 2014 Jun 23;6:73-84. [CrossRef] [PubMed]
6. Melton BF, Bigham LE, Bland HW, Bird M, Fairman C. Health-related behaviors and
technology usage among college students. Am J Health Behav. 2014 Jul;38(4).:5108. [CrossRef] [PubMed]

Southwest Journal of Pulmonary and Sleep Medicine/2017/Volume 14

162

7. Quan SF, Anderson JL, Hodge GK. Use of a supplementary internet based
education program improves sleep literacy in college psychology students. J Clin
Sleep Med. 2013 Feb 1;9(2).:155-60. [CrossRef] [PubMed]
8. Dietrich SK, Francis-Jimenez CM, Knibbs MD, Umali IL, Truglio-Londrigan M.
Effectiveness of sleep education programs to improve sleep hygiene and/or sleep
quality in college students: a systematic review. JBI Database System Rev
Implement Rep. 2016 Sep;14(9).:108-134. [CrossRef] [PubMed]
9. Kohansieh M, Makaryus AN. Sleep Deficiency and Deprivation Leading to
Cardiovascular Disease. Int J Hypertens. 2015;2015:615681. [CrossRef] [PubMed]
10. Varga MD. Adderall abuse on college campuses: a comprehensive literature review.
J Evid Based Soc Work. 2012;9(3).:293-313. [CrossRef] [PubMed]
11. Poulos NS, Pasch KE. Energy drink consumption is associated with unhealthy
dietary behaviours among college youth. Perspect Public Health. 2015
Nov;135(6).:316-21. [CrossRef] [PubMed]
12. Kloss JD, Nash CO, Walsh CM, Culnan E, Horsey S, Sexton-Radek K. A "sleep
101" program for college students improves sleep hygiene knowledge and reduces
maladaptive beliefs about sleep. Behav Med. 2016;42(1).:48-56. [CrossRef]
[PubMed]
13. Brown FC, Buboltz WC Jr, Soper B. Development and evaluation of the sleep
treatment and education program for students (STEPS).. J Am Coll Health. 2006
Jan-Feb;54(4).:231-7. [CrossRef] [PubMed]
14. Clark EA. Sleep quality effects of a brief intervention in college students. Proquest
Dissertations Publishing. 2010; Available at:
http://search.proquest.com.ezproxy1.library.arizona.edu/pqdtglobal/docview/366769
369/abstract/3344BC445DD24AAEPQ/1?accountid=8360 (requires subscription).
15. Lamberti MPK. Improving sleep in college students: An educational intervention.
ProQuest Dissertations Publishing. 2012; Available at:
http://search.proquest.com.ezproxy1.library.arizona.edu/dissertations/docview/1033
330040/abstract/F259A351D04140D6PQ/7?accountid=8360 (requires subscription).

Southwest Journal of Pulmonary and Sleep Medicine/2017/Volume 14

163

