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BACKGROUND
In March of 2020, the Severe Acute Respiratory Syndrome pathogen (SARS 

CoV-2), the virus that caused coronavirus disease 2019 (COVID-19), resulted in a 
global pandemic.  America implemented community mitigation policies, one of which 
was the issuance of orders requiring persons to stay-at-home (Ciott et al., 2020).

Shelter-in-Place (SIP) Mandate and Mental Health
The sudden and immediate social isolation resulted in worldwide increases in 

anxiety (Han et al., 2021;  Morris et al., 2020), depression (Wang et al., 2021), and 
loneliness (Palgi et al., 2020).

SIP Technology
Work and school resumed during the pandemic and  virtual communication relied 

on online resources like meeting software (e.g., Zoom, Google Meet, Jitsi Meet, 
Toasty, etc.), requiring further computer, tablet, and smartphone-use for projects, 
assignments, classes, and meetings.  This technology largely uses blue-light emitting 
wavelengths to illuminate screens. Blue light, part of the visible light spectrum falls 
within the range of 380 to 500 nanometers. It emits the shortest wavelength with the 
highest energy. About one-third of all visible light is considered high-energy visible, or 
"blue," light, including the most significant course, sunlight (UC Davis Health, May 
2019). Artificial blue-light emissions, because they are consistent with sunlight, 
disrupts the biorhythms of the circadian rhythm (West et al., 2010).

SIP Sleep Hygiene
Healthy sleep hygiene is a comfortable sleep space free of work or social 

distractions, so the bedroom promotes uninterrupted sleep (Suni, 2020). Poor sleep 
hygiene can disrupt sleep entrainment, cause phase shifts in sleep rhythm, poor sleep 
quality, and diminished sleep duration (Tobaldini et al., 2017; Bates et al., 2020; Lim & 
Dinges, 2012). College students as a population, are notorious for poor sleep hygiene 
habits (e.g., studying in bed, eating in bed, inconsistent bedtimes, distractions in sleep 
space, and use of blue-light emitting devices immediately before bedtime, Pilcher et 
al., 1997).

Purpose 
The pandemic provided a natural experiment, wherein we can compare pre-

COVID-19 sleep hygiene from the literature to the decline in appropriate sleep 
hygiene during the pandemic.  The purpose of this study was to assess sleep hygiene, 
sleep quality, and sleep duration under differing blue-light exposure conditions.  

Predictions
It was predicted that, the less blue-light exposure (e.g., use of phone, computer, 

and tablets) including Zoom hours, prior to bed, the better the self-reported a.) 
sleep quality, 2.) sleep duration, and 3.) subjective energy the following day.

METHOD
Participants

College student participants were convenience sampled in the fall of 2021 
through the spring of 2022, resulting in 16 males, 92 females, and 7 non-binary 
(N=116; Mage= 21.3; SDage=4.49) undergraduate students from Pacific University in 
Forest Grove, OR. 

Participant Composition by Gender
Red: Male, Blue: Female; Yellow: Non-binary

Note: To protect the anonymity of our participants, the
ethnic identity demographic data were not 
included.

Unpredicted Results
Several unpredicted outcomes also emerged from this study.  

CONCLUSIONS
The goal of this study was to assess college students’ relationship  between blue-light 

exposure prior to bed and sleep hygiene, quality, and duration. Our results for prediction one 
indicated that there was a statistically significant difference between the 2-hour and 4-hour 
condition and sleep quality compared to the control. Even though not all aspects of our 
hypothesis were supported by significant data, we still found meaningful results that indicate 
improved sleep patterns in our subjects.

The results of this experiment shed light on the critical relationship between sleep and 
increased blue-light exposure. The results of this study are beneficial for the inevitable 
technology-driven society that we are rapidly becoming accustomed to. This knowledge should 
be applied to our own sleep routines. 

Broader Implications
Remote participation in work and education will persist, therefore it is important to understand 

the mental health and lifestyle consequences of further dependence on blue-light emitting 
technology.  It may be relevant for manufacturers to develop more illumination alternatives (e.g., 
Kindle Paperwhite technology) and for consumers in the interim, to use blue-light blocking 
alternatives (e.g., blue-light filter glasses).

Understanding the effects of blue light technology on sleep allows us to better implement 
behavioral strategies to limit further anxiety, cognitive fatigue, mood instability, and poor health 
among those who require greater technology-use for work and school.

Future research on this subject will contribute to the understanding of the impact blue-light 
emitting technological devices have on sleep and general cognitive, mental, and physical health. 
To further develop this research, we recommend investigators: 1.) Sample an older population, 
one that is not as reliant upon technology as college students; 2.) Compare different methods 
blue-light mitigation and their efficacy; 3.) Consider other materials for assessment of sleep 
hygiene (i.e., Sleep Hygiene Index), quality, and quantity, 4.) Conduct the research in a sleep 
laboratory to control for response bias.
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Materials
We used Qualtrics®, an online survey software, to distribute informed consent and 

surveys. Sleep Diaries were distributed via Google Forms. SPSS® Software was used 
for data analyses. Sleep hygiene, environment, COVID-19 impact, and technology-use 
surveys were assessed using questions developed based on the existing wellness 
literature. The Beck Anxiety Inventory (Beck et al., 1988)  and Beck Depression 
Inventory (Beck et al., 1996) were used to analyze the covariates anxiety and 
depression.

Design and Procedure
This study reflects a cross-sectional and longitudinal pre/post, ABA experimental 

design: A (Survey) and B (5-day sleep study).

Condition A (Pre/ Post Condition B)
The A condition was the online solicitation of participants and a pre-B condition 

series of questionnaires (see Materials).  The informed consent procedure followed a 
standard online compliance protocol that allows a ‘click’ to provide consent to 
participate.  The survey concluded with a debriefing screen and an opportunity to 
participate in the sleep study (Condition B), provided they broke blind and provided 
their email.

Condition B (Experimental)
Volunteers from Condition A participated in a 5-day consecutive sleep study 

wherein they were randomly assigned to one of three digital-disengagement 
conditions: 1.) Control group (no change in their sleep behavior; but adherence to 
sleep journaling), 2.) Digital disengagement 2-hours prior to bedtime, and 3.) Digital 
disengagement 4-hours prior to bedtime.  Participants were prompted to provide sleep 
assessments the day following each night’s sleep for 5 consecutive days, with the 5 
day also prompting respondents to summarize their sleep experience in the study and 
retake the survey from Condition A. 

RESULTS
Hypotheses
We predicted that, the less blue-light exposure through digital disengagement (i.e., DD) 
prior to bed, the better the self-reported a.) sleep quality, 2.) sleep duration, and 3.) 
subjective energy the following day.  To assess this and other variables, we conducted a 
univariate analysis of variance.


