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ABSTRACT 

 

Statement of the Problem 

Working in a school can be stressful and about half of educators in a national survey 

reported less than the recommended minimum of seven hours of sleep. Smartphones and 

other screened devices can cause sleep loss and are becoming more prevalent. Is there a 

relationship between the use of screened devices and sleep among the employees of a 

school district?  

Procedures 

Employees (n=36) of a small southern Minnesota school district were given an online 

survey regarding their sleep habits utilizing the Pittsburg Sleep Quality Index (PSQI), 

their screen time use, utilizing the Screen Time Questionnaire (STQ), and their 

perception of how screened devices affected their bed time, sleep time and ability to sleep 

due to what they had seen on the screened device just before bedtime.  

Findings 

Study respondents slept an average of 6.55 hours per night, with 58.3% of participants 

sleeping <7 hours per night. Almost 80% of participants were categorized as poor 

sleepers on the PSQI, and one-third used over the counter or prescriptions sleeping 

medications once per week or more, more frequent than use of sleeping medications by 

the general population. Television and smartphone use were reported as the most used 

devices yet were reported to be of a shorter duration than that of the general population. 

There was no statistically significant correlation between screen time as measured by the 

SCQ and sleep scores on PSQI. The use of screened devices affected the time when 

30.6% of participants went to bed and when 33.4% of participants went to sleep. Almost 

14% reported difficulty going to sleep due to their use of screened devices. Smartphones 

were indicated as the device that affected bedtime (61.1%) and sleep time (63.9%). 
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Screens, School District Employees, and Sleep: Is There a Relationship? 

Chapter 1 

Background 

Sleep is a concept with multiple dimensions and is defined as “…a recurring, 

reversible neuro-behavioral state of relative perceptual disengagement from and 

unresponsiveness to the environment. Sleep is typically accompanied (in humans) by 

postural recumbence, behavioral quiescence and closed eyes” (Carskodon & Dement, 

2005, as cited in Buysse, 2014, p. 10). Many changes occur in the body during sleep, 

including brain wave activity and various physiological functions. These functions may 

be more or less active during the various stages of sleep (Harvard Medical School 

Division of Sleep Medicine, 2007). According to the National Institute of Neurological 

Disorders and Stroke (2019), sleep quality, quantity, and timing, are as vital to our well-

being as eating and drinking water. Sleep is necessary for concentration, memory 

creation, and learning; the brain and body remain very active during sleep, doing many 

tasks that we are not aware of, including cleansing toxins from the brain (National 

Institute of Neurological Disorders and Stroke [NINDS], 2019) and protecting 

metabolizable energy (Faust et al., 2019). Sleep is important for almost every part of the 

body and chronic sleep deprivation increases the potential for many disorders including 

cardiovascular disease, hypertension, weight issues, diabetes, and depression (NINDS, 

2019). Disruptions in sleep may be short-lived or chronic and may include decreased 

quantity of sleep, or fragmentation of sleep, whereby sleep continuity is disturbed (Van 

Someren et al., 2015). Sleep disorders and insufficient sleep not only affect health, 
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wellness and life satisfaction, but also pose a significant financial burden on both an 

individual and societal level (Faust et al., 2019). 

Sleep needs vary by individual and by age; the amount of sleep needed tends to 

decrease as one grows and ages. The recommendation of sleep for adults is 7-9 hours 

each night, while sleep quantity tends to shorten and the quality is less deep after the age 

of 60. The recommendation for those over age 60 is between 7-8 hours of sleep 

(Hirshkowitz et al., 2015). 

A recent National Health Interview Survey found that over the past 20 years the 

number of people who sleep six hours or less per night has increased from 24% to 30% 

and includes individuals from a variety of occupations. This change is most likely not 

related to a change in the body’s actual need for sleep, but rather outside factors (National 

Sleep Foundation [NSF], 2019a). Long work hours and 24-hour access to media, as well 

as other diversions are leading many people to sleeping less than their bodies require 

(NINDS, 2019). The lack of adequate sleep leads to a decline in performance, while 

adequate sleep increases alertness, improves attitude, and the ability to perform well. 

Understanding exactly how much sleep any individual person needs to perform at their 

best is difficult to determine as there are several variables to be considered, such as the 

exact task to be completed, when it needs to be done, and how well it needs to be done 

(NSF, 2019a).  

Sleep can be disrupted and diminished by a multitude of medical conditions, such 

as cancer, neurologic disorders, pain syndromes, cardiac conditions, and gastrointestinal 

disorders (Kamath et al., 2015). Medically diagnosed sleep disorders, including such 
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problems as chronic insomnia, obstructive sleep apnea, periodic limb movement disorder, 

and narcolepsy can negatively impact the ability to get appropriate sleep (Depner et al., 

2014). The National Sleep Foundation (2019c) website includes nocturia, snoring, 

pregnancy, having a baby in the home, hormone disorders or menopause, caffeine or 

alcohol use in the evening, gastroesophageal reflux disease, atypical work schedules, and 

screen time as possible sleep disrupters (NSF, 2019c). Socioeconomic factors, such as 

economic, safety, and future insecurities were identified as reasons for poor sleep, as was 

a generally hectic lifestyle and discomfort of the immediate sleep area (Sonnega et al., 

2019).  

According to the National Sleep Foundation (NSF), less than one half of 

Americans feel either extremely or very well-rested after sleeping. While over half of 

Americans report varying their usual bedtime and waking time by over a half an hour at 

least one time per week, those who do not vary their bed or waking times report feeling 

well rested 1.5 times more often than those who are less consistent in their sleep habits 

and report significantly fewer effects physically and in their productivity (NSF, 2019b).  

In 2011, the NSF surveyed Americans related to their use of communications 

technology around and during sleep time. At that time, 72% of 13-18-year-olds and 67% 

of 19-29-year-olds took their cell phones with them to their bedrooms at bedtime. Of 

those two groups, 56% and 42% respectively sent and received text messages in the hour 

before sleep. It was noted that 22% of Americans left their phone ringers on during the 

night as well, potentially disrupting their sleep by being awakened with calls or text 

messages after sleep onset. Laptops were used in the hour before bed by 61% of 
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Americans, with the percentages much higher with those in the 13-29-year-old range. 

Laptop activities during this time included internet use, social networking, using word 

processors or spreadsheets, entertainment, or communicating with others. According to 

the NSF (2011)’s poll, people who used either of these devices in the hour before bed 

were more frequently waking feeling less refreshed from their sleep, reported more 

daytime sleepiness, and had an increased likeliness of driving while drowsy than those 

who did not use these devices (NSF, 2011).  

While the NSF’s 2011 communications survey was completed nine years ago, 

even the youngest participants in that survey are now adults and there exists now an even 

greater number of smart phones and other media devices that are small and lightweight 

enough to be easily used in bed. According to Pew Research Center (2019), 99% 

Americans age 18-29 and 30-49 own a cell phone, with 96% and 92% of those 

respectively being smart phones. The number decreases in the 50-64-year-old range with 

95% owning a cell phone and 79% owning a smart phone. Besides mobile phones, 

various other information devices are owned by many Americans, with nearly 75% of 

adults in the U.S. owning a desktop or lap top computer and about half owning tablets 

and about half owning e-reader devices. 

Fossum et al. (2014) states that behaviors around sleep time can potentially affect 

sleep by overriding natural sleep-wake cycles. This study found that the use of laptops 

while in bed to watch television, movies or other extended programming was positively 

related to insomnia, while bedtime use of mobile phones can delay the onset of sleep.  

Statement of the Problem  
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Sleep is important to many aspects of health, including physical health, mood, and 

cognitive functioning, yet about one-third of the American population does not reach the 

suggested daily seven hours of sleep (Centers for Disease Control and Prevention [CDC], 

2018). There are many causes for the sleep disruptions that lead to this lack of adequate 

sleep, including several different physical, emotional, genetic, and social factors. 

Exposure to excess light at night or lack of daytime light can have a negative effect on 

the circadian rhythm (Medic et al., 2017). Christensen et al. (2016) noted that smart 

phones and other screens are often used in the bedroom and kept close by during sleeping 

hours and can be associated with disturbed sleep symptoms, such as poor sleep or 

insomnia. In a study that automatically recorded smartphone screen time via a 

downloaded app, it was found that smartphone screen time negatively affected sleep, 

especially if used around bedtime (Christensen et al., 2016). 

Sleep loss was shown to negatively impact emotional processing and to have a 

negative effect on emotional empathy. Generally, delayed sleep phases, caused by later 

initiation of sleep, were found to be related to the decreases in empathy (Kahn et al., 

2013, as cited in Guadagni et al., 2017). Sleep quality was negatively impacted by a 

habitual use of social networking sites, with a resulting increase in the number of small 

cognitive errors made at work or in daily activities (Xanidis & Brignell, 2016). 

Short sleep duration has been shown to vary by job type, with those who have 

long hours or job-related stress having an increased prevalence of short sleep. Sleep time 

was often found to be exchanged for paid work time (Cirelli, 2019). Teaching is among 

the most stressful jobs in the U.S. and the stress is “causing teacher burnout, lack of 
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engagement, job dissatisfaction, poor performance, and some of the highest turnover rates 

ever” (Greenberg et al., 2016). A 2017 survey of teachers reported that 61% found their 

work to be stressful often or always (American Federation of Teachers, AFL-CIO [AFT] 

& The Badass Teachers Association [BATs], 2017) The cost to school districts of teacher 

turnover is approximately $7 billion per year, and one study in New York City attributed 

lower achievement scores in the core subjects of math and language arts to the teacher 

turnover issue. Psychological stress on teachers affects the teacher’s mental health, but 

carries over to their physical health, with 51 percent reporting poor sleep quality and 46% 

noted to have excess daytime sleepiness (Greenberg et al., 2016). Sleep duration is also a 

concern with educators, as reported in The National 2017 Educator Quality of Work Life 

Survey. In that survey, 48% of educators (teachers, paraprofessionals, other professional 

staff, and support staff) indicated that they slept less than seven hours per night, with 

Minnesota educators sleeping an average of 6.7 hours each night (AFT & BATs, 2017).  

Teachers are salaried employees and expected to be prepared for their daily 

classroom duties, which means that they may need to work outside of normal school 

hours to complete their preparations, especially when they are new to the profession (M. 

Johnson, personal communication, April 27, 2020). The current body of research does not 

provide information relating to relationships between sleep quality and quantity in local 

public-school faculty and staff and their use of screens. 

Rationale of the Study 

With a third of the Unites States population not sleeping the recommended length 

of time on a regular basis, many people are at risk for developing chronic medical 
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conditions which will have a great impact on their lives. Medical conditions such as type 

2 diabetes, heart disease, overweight/obesity, and depression are all affected by sleep. 

Safety is also a concern, with a higher risk for injury related to accidents (CDC, 2018). 

Screens including those on smart phones are becoming more prevalent, and the American 

Psychological Association noted in a 2017 study that ten years after smartphones were 

developed and social media, text messaging, and email became available on handheld 

devices, 86% of adults in the United States admit that they regularly check their 

smartphone accounts. This elevated use of technology has led to increased stress amongst 

those who engage more frequently with their devices. On a scale of 1-10, those who use 

their phones to check work email, even when not working, rate their stress as a 6 out of 

10, those who are constantly checking, but not work mail rate their stress level as 5.3 out 

of 10, compared to those who are not frequent checkers, and rate their stress as 4.3 out of 

10 (American Psychological Association, 2017).  

The use of stimulating interactive technology, such as cell phones, gaming 

consoles, and laptops has been found to be related to difficulty going to sleep and not 

finding sleep to be refreshing; conversely passive activities, such as reading or watching 

television was found to assist with sleep (Gradisar et al., 2013). The use of technology in 

bedrooms occurs often, frequently in the hour before sleep and is mostly used by those 

below the age of 30, suggesting that the use of technology is potentially a factor in 

current sleep disturbances (Gradisar et al., 2013). Exelmans and Van den Bulck (2016) 

conducted a study of 844 Belgian adults, aged 18-94 years (average age 46.0 years) 

showing that mobile phones were regularly found at the bedside for adults with about 
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60% of respondents keeping their phones near them when they were in bed. Using the 

mobile phone after lights were out had a negative relationship with the quality of sleep 

and difficulty sleeping, with resulting daytime fatigue symptoms. Most frequently phone 

use was related to sleep latency (delayed onset of sleep), sleep efficiency (good quality 

sleep), and sleep disturbances. The authors suggest that there could be an underlying 

biological cause related to the light emitted from the screens (Exelmans & Van den 

Bulck, 2016).  

Kyriacou describes teacher stress generally falling into one of three main areas 

including mental, physical, and behavioral characteristics, with sleep problems being 

considered behavioral. Stress and burnout have negative ramifications for teachers which 

can adversely affect the teacher’s performance as an instructor, their personal learning, 

and behavior. These factors, including sleep difficulties, can affect student outcomes and 

have a negative impact on the general climate of the school, with resulting challenges in 

meeting the school’s educational program goals and targets. These problems can also 

negatively affect budgets because of increased absenteeism and high teacher turnover 

(Kyriacou, 2011, as cited in Naghieh et al., 2015).  

Purpose of the Study 

The purpose of this study is to assess the relationship between screen use and the 

sleep quality and quantity of the faculty and staff of a selected public-school district in 

southern Minnesota. 

Research Questions 
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1. What is the extent of screen time among the faculty and staff of the selected 

school district? 

2. What are the levels of sleep quality and quantity among the faculty and staff 

of the selected school district?  

3. What is the relationship between screen time and sleep quality and quantity 

among the faculty and staff of the selected school district?  

Delimitations  

Delimitations included the selection of the faculty and staff of a small public-

school district that was in a location easily accessed by the researcher. The sampling 

period was three weeks and was a one-time, online, cross-sectional survey. The sample 

included all the faculty and staff employed by the school district, either in a part- or full-

time capacity. Research subjects included faculty (teachers) who have attained at least a 

bachelor’s degree and staff who may have specialized education or may have no 

education beyond high school graduation.  

Assumptions 

Assumptions included that the participants would read each question thoroughly 

and answer the survey questions appropriately, with honesty, and have an accurate 

recollection of the information requested in the survey. 

Definitions 
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• The phrases school district employees or faculty/staff each include full- and 

part-time employees of the selected school district who have a school district 

issued email address (M. Johnson, personal communication, January 14, 2020).  

• Electronic screen devices or screens are any media devices which may or may 

not be connected to the internet, including televisions, television-connected 

devices, mobile/cellular phones with screens, computers, e-readers, tablets, and 

gaming devices (Vizcaino et al., 2019). 

• Screen time is time spent actively engaging with an electronic device with a 

screen-based display as the primary activity. This does not include activities 

where the use of the screen-based display is a secondary activity, such as having 

a television on while cleaning or cooking (Vizcaino et al., 2019).  

• Sleep quality is a measure of how well a person sleeps, and is defined by the 

NSF as falling asleep within 30 minutes or less, sleeping soundly throughout the 

night with a maximum of one awakening, and returning to sleep within 20 

minutes of awakening in the night (NSF, 2019c).  

• Sleep latency (SL) is the time between when a person attempts to sleep until the 

time that they actually fall asleep (Shrivastava et al., 2014) and is also referred 

to as sleep onset latency (SOL) (Exelmans et al., 2018). 

• Shuteye latency (SEL) is time spent in bed performing activities while not 

trying to sleep at that time (Exelmans et al., 2018). 

• Sleep efficiency is the percentage of time is bed when a person is actually 

sleeping and is based on the total time in bed divided by the total time spent 
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asleep and multiplied by 100. This percentage does not differentiate between a 

long sleep latency, time in bed after waking or multiple short periods of 

wakefulness during the night (Shrivastava et al., 2014). 

• Insomnia is a common sleep complaint that includes symptoms such as not 

falling asleep easily, staying asleep throughout the night or waking sooner than 

desired without being able to return to sleep. These sleep problems are 

accompanied by problems during the day attributed to lack of sleep. (American 

Academy of Sleep Medicine [AASM], n.d.). 

• Circadian rhythms are a part of an internal system that regulates bodily 

functions and behaviors in a cyclical pattern that repeats itself approximately 

every 24 hours. Circadian rhythms influence regular patterns of eating and 

sleeping as well as body temperature and the production of hormones (Muth, 

2016).  

• Sleep-wake homeostasis is an internal sleep drive that maintains the balance 

between sleep and wakefulness. The drive grows stronger the longer you are 

awake and causes longer and deeper sleep after a period of being deprived of 

sleep (NINDS, 2019). 

• Chronotype describes a person’s natural tendency towards earlier or later sleep 

timing and is related to how the sleep-wake cycles interrelate with the circadian 

cycle. Chronotype is sometimes described as morningness or eveningness and 

can be considered a person’s “circadian preference” (Jones et al., 2019). 
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Chapter 2 

Review of Literature 

  The purpose of this study is to determine if there is a relationship between screen 

use and the sleep quality and quantity of the faculty and staff of a selected public-school 

district. This chapter reviews literature regarding the phenomenon of sleep, including the 

cycles of sleep, how sleep is regulated in the body, sleep patterns, and suggested sleep 

duration. Recent changes in sleep habits as related to electronic screen devices will be 

reviewed, as will literature regarding public school faculty and staff stress and sleep 

habits as well as sleep related to electronic devices with screens.  

Sleep  

Sleep is a complicated process that is regulated and directed by multiple systems 

in the body. According to Czeisler (2015), sleep is crucial for the brain, as well as the 

body, facilitating the clearance of harmful metabolic waste generated by neural activity 

during waking hours and by supporting brain development, memory creation, learning, 

and understanding. Sleep also supports the metabolic and endocrine systems. While much 

is yet unknown about all of sleep’s functions, it is evident that its disruption has far-

reaching physiological effects on the body, from the subcellular level to complex systems 

such as affective behavior (Van Someren et al., 2015). The duration of sleep, its timing, 

and quality each play a significant role in how sleep benefits the day to day functioning 

of the body, impacting physical health, emotional health, general safety, and the ability to 

carry out daily tasks (Czeisler, 2015).  
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Sleep and wakefulness are regulated by eight different areas of the brain including 

the hypothalamus, suprachiasmatic nucleus (SCN), brain stem, thalamus, pineal gland, 

basal forebrain, a portion of the midbrain, and the amygdala (NINDS, 2019). Chemicals 

produced in the brain play a crucial part in the sleep-wake cycle and include GABA, 

melatonin, and adenosine (NINDS, 2019). 

Although the complete purpose of sleep is poorly understood, sleep is observed in 

all animals in some way. Humans sleep for about one third of their lifetime. While not 

clearly understood, sleep is understood to be crucial for restoration and revitalization and 

is potentially controlled by the secretion of growth hormones which peaks during sleep. 

Sleep is also understood to play an important part in energy conservation and enhancing 

the removal of neurotoxic waste (Kirsch, 2019). During the period of sleep, the body 

moves through a series of changes, noted by patterns of brain activity seen on 

electroencephalography (EEG), muscle tone changes measured by electromyography 

(EMG), and electro-oculography (EOG) which measures eye movements. Additionally, 

oxygenation of the blood and respiratory efforts are measured. Obtaining these 

measurements is generally completed in a sleep laboratory and the testing is called 

overnight polysomnography (PSG). These measurements reveal the stages of sleep, and 

type of sleep, such as rapid eye movement (REM) and non-REM (NREM) sleep (Faust et 

al., 2019).  

NREM sleep is categorized into three gradually deepening stages of sleep, with 

stage N1 reflecting very light sleep, stage N2 representing the largest percent of sleep 

time and stage 3 being deep sleep and accounting for 10-20% of total sleep time. REM 
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sleep differs from NREM sleep, with a distinct brain wave pattern, and inactivity of all 

voluntary muscles except the eyes, the movements of which are the defining 

characteristic of this phase of sleep, and the diaphragm for breathing. REM sleep 

accounts for less than 25% of sleep time and is characterized by vivid dreams. The 

purpose of REM sleep is not clearly understood, but one theory suggests that it helps to 

consolidate memories (Kirsch, 2019). Usual sleep patterns cycle through the NREM 

stages in about 90 minutes, followed by 5-30-minute periods of REM sleep (Faust et al., 

2019). The number of sleep cycles experienced each night varies with the total amount of 

sleep time; as sleep time passes, the REM stage lengthens while NREM stages shorten 

(Kirsch, 2019).  

The regulation of sleep is accomplished by the interaction of complicated internal 

biological mechanisms, specifically, circadian rhythms and sleep-wake homeostasis. 

Circadian rhythm determines the timing of sleep, generally causing sleepiness at night 

and wakefulness in the morning, based on an approximately 24-hour day. Circadian 

rhythms align with cues from the environment, such as light and social activity (NINDS, 

2019) as well as with molecular processes within the body that regulate hormonal levels 

and core body temperature (Jones et al., 2019). Sleep-wake homeostasis oversees the 

need for sleep, giving signals to the body to sleep after a given amount of awake time 

with the urge to sleep increasing with the passage of time from the last waking, and 

regulates the intensity of sleep (NINDS, 2019). Chronotype, sometimes referred to as 

circadian preference, is a person’s natural tendency towards earlier or later sleep timing, 

and ties together the circadian cycles and sleep homeostasis (Jones et al., 2019). 
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Circadian rhythms play an important role in the control of daily hormonal and 

behavioral rhythms that influence the core body temperature, cortisol levels, and 

melatonin patterns, as well as the timing of the sleep/wake cycle. Feelings of alertness 

and performance are all influenced by circadian rhythms (Lack & Wright, 2007). For 

people who follow the usual pattern of sleeping when it is dark, melatonin levels begin to 

rise about 2 hours before sleep begins and about 7 hours prior to the lowest core body 

temperature. These levels continue to rise for 2-4 additional hours, and then wane until 

barely detectable in the morning. Body temperatures fluctuate as well, with peaks in the 

early evening and the lowest temperature late in the sleep cycle. Strong associations were 

noted between the decrease of melatonin, temperature minimums, and waking time (Lack 

& Wright, 2007).  

The suprachiasmatic nucleus (SCN), located in the hypothalamus of the brain, is 

considered the circadian pacemaker and generates the internal sleep/wake pattern of 

about 24.2 hours. Through the exposure to light, the SCN receives information through 

the optic nerve regarding the environmental cycle of light and darkness. Information is 

transmitted from the SCN to the pineal gland which produces and distributes melatonin to 

the body to signal upcoming sleep. Melatonin is the body’s way to distribute information 

from the brain to the cells throughout the body regarding the daily light/dark cycle (Lack 

& Wright, 2007). The SCN manages to keep the circadian cycle close to 24 hours, even 

as the seasons and daylight shift; this process is called entrainment and can adjust, based 

on light and social activities. It appears that more regular daily patterns can lead to a 

stronger circadian function (Harvey et al., 2011). According to Van Someren, et al. 
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(2015), circadian rhythms are not only generated in the SCN, but also in cells throughout 

the body. These two aspects work together to drive the circadian rhythm in organs, 

tissues, and cells, including the transcription of over forty percent of protein-coding 

genes. The effect then of shortened or mistimed sleep can change the usual actions of 

core clock genes, which could be the basis of why shortened or mistimed sleep affects so 

many aspects of health (Van Someren et al., 2015).  

The other internal sleep regulating mechanism, sleep-wake homeostasis, regulates 

sleep based on an increasing sleep pressure that builds up from the end of the previous 

sleep cycle and dissipates during the next sleep cycle. As the time lengthens since the last 

sleep period, the pressure to sleep increases. Generally, the circadian and sleep-wake 

homeostasis processes work together to allow wakefulness in the day and sleep at night 

(Harvey et al., 2011). External factors can also affect sleep/wake needs, such as health 

conditions, medications, emotions, caffeine intake, and sleep environment. Light, 

however, remains the strongest factor affecting sleep patterns (NINDS, 2019). 

Additionally, chronotype is another influence on sleep, and is the body’s natural 

urge to sleep at certain times during a 24-hour period, generally categorized as 

morningness or eveningness (Paine et al., 2006). Others have described those who awake 

early, go to bed early, and generally feel refreshed from sleep as “larks,” while those who 

tend to stay up longer at night and wake in the morning with more difficulty and still 

feeling tired as “owls” (Cavallera & Giudici, 2008). Chronotypes can vary during a 

lifetime, and according to Paine et al. (2006), trend more towards morningness with 

increasing age and daytime work schedule influences. People with later chronotypes get 
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less sleep on their workdays, and tend to sleep longer on their free days, apparently to 

make up for sleep debt from diminished sleep on workdays.  

The variation in sleep habits on workdays and free days has become a trait 

identified as social jetlag (SJL). SJL also affects those who identify with a morning 

chronotype, although their tendencies are opposite, and they tend to develop sleep deficits 

on weekends (Roenneberg et al., 2013). Roenneberg et al. (2013)’s study indicates that 

chronotype and sleep duration are not the same. They report that little is known about the 

underlying variability in both traits and suggest that animal experiments show genetic 

traits as well as developmental level, gender, and exposure to light influences these 

characteristics. Jones et al. (2019) have found genetic variants that suggest that 

differences in chronotype could be related to biochemical feedback loops of the circadian 

system and that genetic variants that could also influence external light signals. Other 

gene variants point to other additional processes that could influence an individual’s 

chronotype. Ronnenberg et al. (2013) note that with industrialization and city dwelling, 

exposure to natural light has diminished, and a self-controlled light environment replaces 

that of the natural light cycle. The use of alarm clocks has become necessary as the 

chronotype of many city dwellers is too late for natural arousal to comply with the usual 

work time. For those who have a tendency towards an evening chronotype, working early 

in the day has the same effect as evening shiftwork has on work performance, health, and 

general wellbeing of those who have a morning chronotype (Roenneberg et al., 2013). 

Walch et al. (2016) developed a smartphone application, ENTRAIN, through 

which data were collected from users around the world. It was found that differences in 
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sleep timing was more often due to differences in bedtimes, suggesting usual patterns for 

sleep are altered due to societal causes. Because waking times do not change, this delayed 

bedtime cuts sleep duration. Questions remain as to whether the cause of the later 

bedtime is due to changes in exposure to light sources or social demand to stay awake 

longer. 

Sleep Patterns 

Sleep consists of two important aspects including quality and quantity. Quantity 

reflects the duration or number of hours asleep, while quality reflects the depth of sleep. 

The failure to obtain sleep of either the appropriate quantity or quality negatively affects 

daytime alertness and the ability to perform normal functions appropriately (Cirelli, 

2019). Historically, quantity, or duration of sleep has been the factor used to determine 

appropriate amount of sleep.  More recently, sleep quality has been found to be more 

indicative of future physical and mental health, especially related to diabetes, 

hypertension, depression and anxiety (Bin, 2016). 

Hirshkowitz et al. (2015) completed a study for the NSF and determined 

recommendations for the duration of sleep time. Sleep recommendations were given for 

nine different age categories and were based on cognitive, physical, emotional, and 

overall health. Suggested sleep duration for young adults (age 18-25) and adults (age 26-

64) is 7-9 hours of sleep per night, with older adults age 65 or over, recommended to 

sleep 7-8 hours per night. It may be appropriate to increase or decrease this amount by 1 

to 2 hours, but deviation beyond that amount is not recommended.  
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According to Liu et.al. (2016), data from the 2014 Behavioral Risk Factor 

Surveillance System (BRFSS) showed that 65.2% of respondents from the 50 states and 

the District of Columbia reported having a sleep duration of more than seven hours per 

24-hour period, the level considered healthy. Those age 65 or older and those living in 

the Great Plains states were the most likely to have met the seven-hour guidelines, while 

minority populations, those living in the southeastern United States and near the 

Appalachian Mountains, not employed, not married, and not having a college degree 

having a lower prevalence of meeting the seven hour guideline for sleep (Liu et al., 

2016).  

There is a common perception that total sleep time has decreased over the years, 

yet a review of literature from 1960-2013 measuring objective sleep duration of healthy, 

normal-sleeping adults does not support this assumption. Studies analyzed in this review 

were required to measure sleep time by polysomnography (PSG) or actigraphy, rather 

than self-reporting. A limitation of the study was that customary sleep habits may have 

been changed by the constraints of the PSG being completed in a sleep laboratory, 

although alterations were not noted when using actigraphy at home (Youngstedt et al., 

2016).  

While sleep quantity (duration) is important, so is sleep quality. Factors that affect 

sleep quality include difficulty falling asleep, waking from sleep during the night and 

waking up before the desired time in the morning, which together with daytime 

sleepiness is considered to be insomnia (Cirelli, 2019). Insomnia is almost always 

associated with factors such as medical or mental health concerns, stress, other sleep 
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disorders, medications, substance use/abuse, environmental factors and lifestyle or habits 

(American Academy of Sleep Medicine [AASM], n.d.). Arousals during the night can 

lead to daytime sleepiness, even if the arousals are unnoticed because they are very brief 

or caused by a noise that does not lead to awakening (Cirelli, 2019). 

Societal Impacts on Sleep Patterns 

While circadian rhythms are generally tied to natural light cycles, the use of 

electricity and indoor lighting means that sleep is no longer based on daylight hours. 

Human exposure to indoor artificial light has been increasing over time, affecting the 

circadian pacemaker. The effects of exposure to light is immediate but can also last 

beyond the actual exposure to the light source. Humans have been found to have a high 

sensitivity toward light at the short wavelength range of 446-483 nm, considered blue 

light (Chellappa et al., 2013). Chellappa et al. (2013) report that the initial sleep phase 

may be affected by polychromatic light and monochromatic blue light (446-483 nm) with 

a reduction in slow wave activity during this NREM sleep phase. 

Few American adults, about 10%, prioritize sleep over other activities even 

though about two thirds feel that sleep improves effectiveness in completing tasks the 

following day. Only 20% of Americans often plan for getting the sleep they need, another 

20% plan somewhat often, leaving 60% of Americans not planning to go to sleep at a 

time that allows for adequate sleep (NSF, 2018b). 

Long work hours, 24-hour access to media, as well as other diversions are leading 

to many people sleeping less than their bodies require (NINDS, 2019). In an analysis of 

trends in sleep duration of Americans, data were taken from the National Health 
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Interview Survey for the years of 1985, 1990, and 2004-2012. People were asked about 

the amount of sleep they got in a 24-hour period. While 22.0% of those surveyed in 1985 

reported sleeping less than or equal to 6 hours, the number had significantly increased to 

29.2% in 2012, while those sleeping 7-8 hours in 2012 was 62.3% which, after an age 

adjustment was significantly less than the 65.9% in 1985. These findings did not change 

much between the years of 2004-2012, however. Since the recommendation by the 

National Institute of Heath advise 7-8 hours of sleep per night for adults, it is important to 

continue to decrease the number of people not sleeping enough hours (Ford et al., 2015). 

Effects of Poor Sleep 

 According to a 2015 Consensus statement from the American Academy of Sleep 

Medicine (AASM) and Sleep Research Society (SRS), it is recommended that for optimal 

health, adults aged 18-60 should regularly sleep seven or more hours per night. Sleeping 

less than the recommended seven hours per night is related to several adverse health 

conditions, like cardiovascular diseases, mental health conditions, decreased immune 

functions, pain, metabolic diseases, weight gain, impaired ability to perform tasks, and an 

increased risk of accidental injury (Watson et al., 2015). These recommendations from 

the AASM and SRS Consensus statement were based solely on the parameter of sleep 

duration, while acknowledging that sleep quality, timing, regularity, and the lack of sleep 

disorders also play an important role in optimal sleep (Watson et al., 2015).  

Effects of Poor Sleep on Mental Health 

Poor sleep, which can include increased latency of sleep onset, decreased total 

sleep time or perceived sleep quality is known to have a negative effect on mood and is 
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related to depression. The interaction between poor mood and poor sleep can create a 

downward cyclical effect such that poor mood can cause poor sleep quality which can 

lead to mood disturbances (Kalmbach et al., 2014). According to Van Someren et al. 

(2015), most research on sleep deprivation has focused on short term sleep deprivation, 

with less focus on chronic sleep disruption, although chronic sleep disruption is more 

common in everyday life and has far-reaching consequences for those affected.  

Effects of Poor Sleep on Physical Health 

 Kamath et al. (2015) report that problems that lead to decreased sleep, such as 

lack of good sleep schedules, obstructive sleep apnea, insomnias, and overnight work 

schedules, can all contribute to cardiovascular and metabolic diseases. Kamath et al. 

(2015) also state that there is a multidirectional relationship between sleep disturbances, 

obstructive sleep apnea, and obesity with various medical conditions such that lack of 

adequate sleep can lead to or cause worsening of the medical conditions, while those 

same medical conditions can affect the ability to obtain appropriate sleep.  

Depner et al. (2014) concur that there are complex relationships between 

circadian misalignment, sleep deficiency, sleep disorders, obesity, inflammation, and type 

2 diabetes. Sleep disorders (sleep apnea, insomnia, narcolepsy), work schedules (shift 

work, shift work disorders), and shortened sleep times lead to inadequate amounts of 

sleep which are suspected to play a part in metabolic diseases while obstructive sleep 

apnea, obesity, and type 2 diabetes can negatively impact sleep.  

McMahon et al. (2019) completed a study of young adults over a two-year period 

measuring sleep disturbances, obesity, and arterial hypertension. They found that modest 
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association between disruptions in sleep, high blood pressure and obesity. Theorell-

Haglöw and Lindberg (2016) conducted a review of cross-sectional, longitudinal, and 

interventional studies related to hours slept per night and obesity in the adult population, 

finding a strong relationship between the hours slept and obesity. The direction and 

nature of the association between these factors, however, was not fully understood, and 

the authors noted that “it is still too early and too easy solution to suggest that changing 

the sleep duration will cure the obesity epidemic” (Theorell-Haglöw & Lindberg, 2016, 

p. 341). According to Czeisler (2015), long term exposure to disrupted sleep such as 

night shift work increases the risk of various types of cancer including breast, 

endometrial, colorectal, and prostate cancer, such that the World Health Organization 

“classifies night shift work as a probable carcinogen” (Czeisler, 2015, p. 5). 

Effects of Poor Sleep on Performance and Safety 

The lack of adequate sleep is known to make people feel sleepy and leads to 

decline in performance, while adequate sleep increases alertness, improves attitude, and 

the ability to perform well (NSF, 2019a). Performance ability is critical when driving, 

and the lack of adequate sleep contributes directly to safety risks. A drowsy driver may 

momentarily fall asleep and lose control of their vehicle, causing a crash. Drowsiness 

also reduces cognitive abilities and behaviors needed for safe driving, with poor decision 

making and lapses in judgement (Higgins et al., 2017). According to 2017 records from 

the United States Department of Transportation, drowsy driving accounted for an 

estimated 91,000 reported crashes nation-wide, with around 50,000 injuries and almost 

800 deaths (National Highway Traffic Safety Administration [NHTSA], n.d.). The actual 
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number of crashes related to drowsy driving may be much higher than reported due to the 

difficulty in determining whether a crash was caused by drowsiness, and the lack of 

documentation by authorities even when the cause is known (Higgins et al., 2017) .  

Effects of Poor Sleep on High Risk Behaviors 

Clark et al., (2015) report a decreased likelihood of smoking cessation and an 

increased likelihood for high-risk drinking of alcoholic beverages after people began in a 

pattern of short sleep of less than 6.5 hours per sleep period, while those with other sleep 

disturbances had higher risk for all the health-related behaviors including high-risk 

alcohol consumption, lower probability of smoking cessation, becoming overweight or 

obese, and physical inactivity (which had the strongest association), when compared to 

those who consistently slept normally (Clark et al., 2015). 

Treatments for Poor Sleep 

While insomnia may occur as a result of various health conditions, it is now 

understood that insomnia may occur on its own. When treatment for underlying 

conditions does not resolve the insomnia, behavioral treatments or medications may be 

options. Behavioral options include therapies such as relaxation, sleep restriction therapy, 

cognitive behavioral therapy, and cognitive behavioral therapy for insomnia. Another 

choice for the treatment of insomnia is sleep medication. There are a variety of classes of 

sleep medications available, and the effectiveness, risk of side effects, and potential for 

physical and psychological addiction, must be weighed against the potential benefits of 

improved sleep quality and daytime functioning. Often a combination of therapies is 

prescribed to help improve symptoms (Bonnet & Arand, 2020). 
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The overall negative effect of chronic sleep insufficiency caused by either short 

sleep duration or poor sleep quality has been shown to be related to physical and mental 

health concerns, accidents, and a diminished quality of life (Cirelli, 2019), as well as a 

decreased ability to avoid risky behaviors (Clark et al., 2015).With these potential risks to 

physical and emotional health, as well of quality of life in general, it is important to look 

at potential causes of diminished sleep, one of which could be the use of electronic screen 

devices.  

Patterns of Screen Time 

 The use of electronic screen devices is a potential cause of sleep problems, and 

more Americans are using these devices regularly. According to the Pew Research 

Center’s 2019 Mobile Fact Sheet, 96% of Americans own a cellphone of any kind, and 

81% own a smartphone, compared to only 35% in 2011. While over 90% of those aged 

18-49 own a smart phone, nearly 80% of those between 50-64 own smartphones as well. 

Other electronic information devices are frequently owned by U.S. adults including 75% 

owning a computer, half own a tablet computer, and about one-half own e-reader devices 

(Pew Research Center, 2019). While in 2011, about half of all Americans used at least 

one social media platform, that number has grown to 72% today (Pew Research Center, 

2019). In July 2019, PRC reported that 28% of American adults state that they are now 

online “almost constantly”, a level that has risen from 21% in 2015, while 81% use a 

mobile device at least daily. Just 10% of adults reported not using the internet at all 

(Perrin & Kumar, 2019). With over 80% of all working age adults owning smartphones 
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and using them at least daily, it is important to consider how these devices impact the 

sleep practices of American adults.  

Screen Time and Sleep 

Considering the increasing use of electronic devices, Fossum et al. (2014) state 

that behaviors around sleep time can potentially affect sleep and assessed for the effects 

of in-bed use of television, computer, cell phone, game devices, tablets or audio players. 

The findings showed that extended viewing, such as of movies or television programs 

had a positive relationship with symptoms of insomnia, as well as active mobile phone 

use in bed being related to a later chronotype. It is noted that the relationship could be 

bidirectional, in that those having a naturally late chronotype have a natural preference 

for staying awake longer.  

SEL or the time between going to bed and purposefully attempting to sleep, was 

considered as a factor in symptoms related to sleep difficulties, including sleep onset 

latency, sleep quality, and weariness, as well as whether the actual activity engaged in 

during the SEL period had any effect on the insomnia symptoms. It was found that longer 

SEL was related to higher insomnia scores. Fatigue was more strongly associated in those 

with an eveningness (owl) chronotype preference and longer SEL. With increasing age, it 

was noted that there was stronger relationship between SEL, sleep onset latency, and 

sleep quality. For all ages, more interactive screen use was related to a decline in sleep 

quality, while more passive use was associated with a more extended sleep onset latency 

(Exelmans & Van den Bulck, 2016). 



27 

Christensen et al. (2016) utilized a smartphone app which ran constantly in the 

background of participant’s phones to objectively measure screen time. The app showed 

a decreased duration of sleep when there was a longer average screen use. Longer sleep-

onset latency and decreased sleep efficiency were associated with smartphone use 

occurring near or after self-reported bedtime (Christensen et al., 2016). In another study, 

Vallance et al. (2015), noted that those adults who acknowledged the highest amount of 

screen time, were more likely to discuss sleep concerns with their doctors, and especially 

noted difficulty with sleep latency as well as difficulties with waking and returning to 

sleep during the night. Lin et al. (2018) developed an algorithm based on smart phone 

behaviors to identify smart phone use during the day and prior to going to sleep, 

removing the inaccuracy of self-reporting smart phone use before bedtime. It was found 

that smartphone screen time throughout the day, as well as prior to sleep, delayed the 

circadian rhythm and led to a reduction in total sleep time. The algorithm was developed 

into an Android phone app, allowing for collection of more objective sleep data without 

recall bias. Users of the app were able to permit researchers to gain access to their data, 

which allowed the researchers to obtain longitudinal data for further circadian rhythm 

research (Lin et al., 2019).  

Impact of Screen Time on Health and Wellness 

A recent study in the United Kingdom attempted to determine if the association 

between the use of television and/or computer screen time (not associated with work), 

heart disease and all-cause mortality were different based on activity level, hand strength, 

and general fitness. The results concluded that the association with leisure time screen 
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activity and poor health outcomes were related to overall physical health (Celis-Morales 

et al., 2018). 

Green et al. (2018) found that the duration of exposure to digital media devices, 

with screens, in the evening or at night was associated with difficulty concentrating as 

well as attention difficulties the following morning. An association between smartphone 

use around bedtime and increased difficulty falling asleep at night was noted. In fact, 

Xanidis and Brignell (2016) found that an increased reliance on social network sites is 

associated with a reported reduction in sleep quality and increase in minor cognitive 

mistakes during the day. 

Sleep and Faculty/Staff of Schools 

According to Amschler and McKenzie (2010), research on sleep behaviors and 

school employees is quite limited. The authors examined the sleep habits and struggles of 

schoolteachers, administrators, and other professional personnel of a rural school 

corporation in Indiana. When the teachers were compared to the other staff, they were 

found to have statistically significant poorer scores for both sleep quality and quantity. 

When compared by gender, the females had statistically significantly poorer scores than 

males. Nearly one third of the teachers and administrators met the criteria of the Epworth 

Sleepiness Scale for excessive daytime sleepiness and 43% of the teachers slept six hours 

per night or less. A qualitative aspect of the Amschler and McKenzie (2010) study 

allowed respondents to make comments with 46.8% of participants providing a response. 

A sampling of these concerns listed issues such as: 

• “always work to do”  
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• “I think my job impacts my sleep. Teachers never stop thinking!” 

•  “I have a hard time falling asleep because I worry about things that happened 

during the day or what is going on the next day” 

• “I’m not as sharp as I should be to be able to perform my job.” 

 The study results were compared to results of a study of the general population by 

Hays, et al. (2005), which left the school employees having lower scores than the general 

population in scales for snoring, sleepiness, adequate sleep, and Sleep Problems Index II 

(Hays, et al., 2005, as cited in Amschler & McKenzie, 2010). Special concerns noted by 

the authors, based on the sleepiness of teachers included the possibility of insufficient 

supervision of children, mood swings in tired teachers, and teaching incorrect materials. 

Additionally, there are costs to a school district for covering teachers who are out of 

school due to fatigue (Amschler & McKenzie, 2010). 

Similar findings were reported in a 2012 study of 98 high school teachers in 

Brazil by De Souza et al., where researchers found that bed and waking times varied 

between weekend and weekdays, with 42 minutes less in bed per day on weekdays, 

compared to the weekend. Weeknight bedtimes were affected by work responsibilities, 

computer use, household tasks, and feeling sleepy. Many of the teachers napped most 

days. During the week, 60% of the teachers relied on alarm clocks to wake up, however 

86% woke up without an alarm on the weekends. The average time in bed on weeknights 

was 6.7 hours, which was less than the 7.5 hours spent in bed by the mean of the 

Brazilian adult population in 2007. As stated in the article, this difference between 
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teachers and the general population was similar to differences seen in the 2008 NSF 

survey of American workers.  

Symptoms of excessive daytime sleepiness was noted in 46% of the teachers, 

which led to napping in 73% of the teachers. De Souza et al. (2012) suggested that there 

was a possibility that the poor sleep quality and excessive sleepiness together with 

excessive workload, typical to the profession, might diminish the general health and 

quality of life for the teachers, although this was not measured in the study. The concern 

exists that these characteristics could affect the ability to carry out teaching tasks and 

affect student education (De Souza et al., 2012). 

Teachers are often seen as role models for their students, and one study 

hypothesized that teachers would have more healthy behaviors than other non-teaching 

workers with similar socioeconomic and demographic backgrounds. Teachers were found 

to be less likely than those in the alternate occupations to smoke tobacco or cannabis, 

gamble regularly or be overweight or obese, however, there were no significant 

differences noted in teachers and non-teachers in alcohol use or sleep duration. It was 

thought that these two factors would not be as visible to students as the others, thus less 

relevant to the role model theory. It was thought that sleep might also be affected by the 

additional factors of job-related stressors or the need to work longer hours to complete all 

necessary job-related tasks (Gilbert et al., 2015). 

 Working in a school comes with many responsibilities to students, families, 

school administration and the community, all of which can be stressful. Teachers struggle 

with large class sizes and they also identify required testing, excessive paperwork, state 
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and local mandates on curriculum and a lack of influence on professional development 

and budget decisions as challenges. In a 2015 survey of more than 30,000 educators, 30% 

of respondents had faced bullying and 18% reported threats of violence against them 

within the past 12 months (AFT & BATs, 2017). A survey of 830 members of the 

American Federation of Teachers (AFT), was conducted in 2017, and researchers found 

that educators rated their work as stressful either “always” or “often” 61% of the time, 

compared to that of workers in the general population( who rate their work as “always” 

or “often” stressful about 30% of the time. In another section of the 2017 survey, open to 

all educators, it was found that 21% of educators stated that their mental health was not 

good for at least 11 days of the previous 30. This was compared to a 2014 National 

Institute for Occupational Safety and Health (NIOSH) national Quality of Work Life 

survey, showing that U.S. workers in general indicated their mental health was not good 

for 11 or more days 10% of the time. School faculty and staff reported working more 

than 50 hours per week on average and working longer than their scheduled hours 13-14 

day per month, or more than half of their scheduled days. This survey also reported that 

48% of educators slept less than the recommended 7-9 hours per night (AFT & BATs, 

2017).  

While school districts employees have jobs that are stressful and challenging in 

normal times, they also must be prepared and able to react quickly to unusual 

circumstances. At the time this survey was available to the school district employees, the 

state of Minnesota was learning of the implications of a global pandemic from the novel 

coronavirus, COVID19. Due to concerns about transmission within schools or any large 
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groups of people, there was a state-wide school closure. In the past, school closures have 

been suggested as a means of disease mitigation, such as in the case of influenza 

pandemics. In considering potential closures, Cauchemez et al. (2009) discussed that 

these closures may result from deliberated policy decisions or from high absenteeism 

rates for either students or staff. They advised of the importance of making plans to 

decrease the negative impacts on students, families, the health care system, and the 

community. The article did not mention the additional stress on educators, learning to 

manage a new way of teaching. 

The current COVID 19 pandemic required most teachers to change the way they 

worked dramatically, in a very short period, and with little to no preparation. Teachers 

needed to improvise their teaching skills, learn to use unfamiliar technologies and 

determine how to reach each of their students, all from the isolation of their homes. The 

job of teaching remains exhausting for teachers as they work to remain connected to their 

students, providing not only educational content, but also emotional support and 

connection as well, perhaps for the rest of the school year (Turner et al., 2020).  

Conclusion 

Teachers are stressed mentally and physically and have difficulties with sleep 

(Naghieh et al., 2015). They have been shown to have lower sleep quality scores than 

non-teaching staff in the same school system (Amschler & McKenzie, 2010), and almost 

half of teachers have a shorter sleep duration than recommended (AFT & BATs, 2017). 

While no research was located about electronic screen devices, teachers and sleep, the 

use of screens, especially around bedtime, has been shown to negatively affect sleep 
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(Christensen et al., 2016). Because there is very little known about the sleep habits of 

school personnel and school personnel state that they have concerns about how their lack 

of sleep affects their ability to do their job, there is a need to focus attention on the sleep 

habits of school personnel (Amschler & McKenzie, 2010), including their use of screens, 

especially due to prevalence of ownership of smart phones and computers among all 

American adults (PRC, 2019).  
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Chapter 3 

The purpose of this study was to determine if there is a relationship between 

screen use and the sleep quality and quantity of the faculty and staff of a selected public-

school district in southern Minnesota.  

Research Questions 

1. What is the extent of screen time among the faculty and staff of the selected 

school district? 

2. What are the levels of sleep quantity and quality among the faculty and staff 

of the selected school district?  

3. What is the relationship between screen time and sleep quantity and quality 

among the faculty and staff of the selected school district?  

Research Design 

A descriptive, cross-sectional, and correlational research design was used for this 

study. This design was used to allow a one-time collection of information regarding the 

relationship between the variables of screen use, sleep quality, and sleep quantity at the 

time that the survey was administered. In general, this type of study design involves the 

collection of information regarding the variable(s) of interest in a specific population at 

one particular time (Aggarwal & Ranganathan, 2019). A correlational analysis was used 

to assess the degree of association between the variables in this study (Aggarwal & 

Ranganathan, 2016). This was a useful design for this study, due to the limited time 

frame for data collection and evaluation of the results, as well as the limited budget for 
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the study. A survey was utilized to collect descriptive information regarding the amount 

of time participants used screens at various times, sleep quality, sleep quantity, the 

relationship of screens and sleep, whether participants believe that the use of screens 

affect their sleep time, and to gather general demographic data.  

Sample Selection and Data Collection Procedures 

The population for this study included all eligible faculty and staff of an 

Independent School District (ISD) in southern Minnesota and was a convenience sample 

based on the accessibility and proximity of the population to the researcher. This 

population was chosen due to the limited time frame for data collection and evaluation of 

results, as well as budget limitations. The population included 117 faculty and staff 

members, identified through their listing on the school district web site and having a 

school district issued email address. There were 81 employees of this total who were 

identified as faculty members (licensed teachers) and educational administrative staff in 

the staff directory, with the remaining 36 employees (staff) filling various non-licensed 

roles such as paraprofessionals, custodians, administrative assistants, non-educational 

administrators, and support staff. The school district included a combined high 

school/middle school and two elementary schools, one each in two small communities. 

Permission was obtained from the superintendent of schools to survey all these 

employees and the superintendent agreed to send the survey to the employees. The 

surveys were emailed to the employees on February 28, 2020 and were available for 3 

weeks, ending on March 20, 2020. IRB approval was obtained from Minnesota State 

University, Mankato, MN prior to the distribution of the survey (See Appendix A). 
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Instrumentation 

The survey utilized for this study was internet based and distributed using 

Qualtrics® software, a web-based platform. The survey was comprised of 4 scales. The 

first scale assessed sleep quality and quantity utilizing the Pittsburgh Sleep Quality Index 

(Buysse et al., 1989) while the Screen-Time Questionnaire (Vizcaino et al., 2019) was 

used to determine the amount of time participants spent using various types of screens. 

The third section was comprised of questions developed by the researcher, regarding 

screen use around bedtime, and the final section collected demographic information, 

adapted from the United States Census Bureau (2017) and the National Institutes of 

Health (2015). Public use without individual permission was allowed for both 

instruments used to develop the questionnaire (See Appendix B).  

Pittsburg Sleep Quality Index  

The Pittsburgh Sleep Quality Index (PSQI) is a self-administered questionnaire 

designed to subjectively assess sleep quality and disturbances over a one-month time 

period (Buysse et al., 1989). The PSQI includes four fill-in-the blank questions regarding 

sleep habits and five additional Likert-style questions with a variety of 4-point scales. 

One question includes a series of 10 sub-questions which also follow the 4-point Likert-

style question format. The final question on the PSQI was not used in this survey as it 

requested the opinion of a bed partner or roommate, who would not be available to the 

participants when taking this survey. This question was not a part of the scoring system, 

and thus deleting it from this survey had no impact on the outcome of this research 

survey. According to the authors of this survey,  
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The Pittsburgh Sleep Quality Index was developed with several goals: (1) 

to provide a reliable, valid, and standardized measure of sleep quality; (2) 

to discriminate between “good” and “poor” sleepers; (3) to provide an 

index that is easy for subjects to use and for clinicians and researchers to 

interpret; and (4) to provide a brief, clinically useful assessment of a 

variety of sleep disturbances that might affect sleep quality. (Buysse et al., 

1989, p. 194) 

The PSQI measures seven components of sleep including subjective sleep quality, 

sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of 

sleep medications, and daytime dysfunction. The PSQI includes a scoring tool and 

scoring instructions, which are necessary for the correct scoring and interpretation 

of the index. Each component of the scale receives a score of 0-3, with a “0” 

indicating no difficulty and a “3” indicating severe difficulty. A composite score 

then ranges from 0-21, with lower scores indicating lesser difficulty with sleep. A 

composite score greater than five indicates that the individual is a “poor” sleeper, 

while a score of five or less indicates a “good sleeper” (Mollayeva et al., 2016).  

In a meta-analysis of the PSQI, Mollayeva et al. (2016), found 1512 articles 

containing the words “Pittsburgh Sleep Quality Index” in 2014, with 323 of those articles 

published in 2013, indicating that although the PSQI is 30 years old, it is still commonly 

used and was the most commonly found sleep assessment in the PubMed search. The 

intended result of this meta-analysis was to provide information as to whether the PSQI 

has the ability to adequately describe sleep concerns for all people in non-clinical and 
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clinical settings. The meta-analysis found that the PSQI was the only standardized 

instrument to include a wide range of factors pertinent to sleep quality and found “strong 

positive evidence for reliability and validity (hypothesis testing), and moderate positive 

evidence for structural validity testing in a variety of non-clinical and clinical samples” 

(Mollayeva et al., 2016, p. 70). 

Screen-Time Questionnaire 

The Screen-time Questionnaire (STQ) was created to “quantify different forms of 

screen time use among American adults” (Vizcaino et al., 2019, p. 2). The STC is an 18-

item online questionnaire created to measure the self-reported use of commonly utilized 

screen-based devices and was developed to create a tool to accurately measure screen 

time in the context of health outcomes. The questionnaire accounts for all current types of 

screened devices and places these devices into five different categories, including 

television, television-connected devices, such as streaming devices, and video games, 

laptop or desktop computers, tablets, and smartphones. According to the Nielson Local 

Watch Report (2019), 65% of homes currently have access to an internet-connected or 

smart TV and 56% of U.S. adults used an internet connected device or smart TV to 

stream videos on their television, a nearly 30% increase in two years (Nielsen, 2019). The 

authors state that it is important to recognize a difference between television and devices 

connected to televisions based on the current number as well as recent growth trend of 

adults using subscription and on-demand content viewed on television rather than 

traditional television programming. The on-demand content was categorized together 
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with game consoles and multimedia devices as these all reflect content that is not time-

bound, as is regularly scheduled television programming (Vizcaino et al., 2019).  

The purpose of the Vizcaino et al (2019) study was not only to develop a new 

screen time questionnaire that quantified the use of multiple screen-based devices, but to 

assess its reliability as well. With 80 participants having completed all aspects of the 

study, relative reliability was assessed using intra-class correlation coefficients (ICCs). 

Relative reliability was found to be good to excellent for items relating to television, 

laptop/desktop computers, smartphones, tablet use during weekday (ICCs=0.61-0.90), 

screen use during a weeknight had a fair to excellent reliability (ICCs=0.50-0.82) and 

weekend days showed excellent reliability (ICC’s=0.84-0.87), although smartphone use 

had poor reliability (ICCs=0.16) (Vizcaino et al., 2019). It was noted that for absolute 

reliability, standard error of measurement (SEM) results were large for all screen types 

across the various time periods studied, although the SEM was less among items related 

to television, laptop/computer, smartphone, and tablet used on a weeknight. Television-

connected devices and laptop/computer use on weekdays and weeknights had the 

smallest measurement error, while weekday smartphone use had the largest SEM.  

Screen use time is requested in hours and minutes on the survey and quantified in 

minutes for statistical reporting. Due to variations in screen time use, the survey authors 

created separate categories for an average weekday, an average weeknight, and an 

average weekend day and asked participants to indicate the time they used screens in the 

background of a primary activity. Day hours were defined as the time from when 

participants woke up until they went to sleep while night hours included the time from 
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returning home from work until they went to sleep on both workdays and non-workdays 

(Vizcaino et al., 2019). For the purposes of this study, the researcher chose to make the 

following changes to accommodate those with a varying work schedule: the categories 

were called workdays, work nights, non-workdays, and non-work nights. Non-work 

nights (defined in the survey “as when you would normally return from work until you go 

to sleep”) was added as an additional category since the research was looking at 

relationships between screen time and sleep. This researcher also removed the questions 

regarding screen use as a background activity from the STQ as the instructions for the 

previously mentioned questions stated that the participant consider only the screen time 

that could be considered as the main activity at the time. This removed unnecessary 

questions to reduce the length of the survey.  

Additional Instrument Questions 

For the purpose of this research study, three additional questions were 

added to the combined STQ and PSQI questionnaire. These questions were 

related to the use of screen devices around bedtime. The additional questions 

were: 1. Does the use of any screen device cause you to go to bed at a time later 

than you intended? 2. Does the use of any screen device cause you to go to sleep 

at a time later than you intended? 3. Does the use of any screen device 

immediately before sleep cause you to have problems falling asleep? These 

questions were provided Likert-style responses with four choices, following the 

design of the PSQI, with response options being “not during the past month,” 

“less than once a week,” “once or twice a week” or “three or more times per 
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week.” Each question was followed by the option to indicate which screen 

device(s), if any, caused the answer to the question. The choices included 

television, TV-connected devices, laptop/computer, smartphone, tablet, and any 

other device with a screen.  

Demographic Questions  

Additionally, demographic data was gathered, including age, sex, ethnicity, race 

(U. S. Census Bureau, U.S. Department of Commerce, 2017), number of years working 

as a teacher or number of years working as an employee of any school district.  

Procedures 

To conduct the study, the school superintendent sent an introductory email to the 

participants via their official work email account within the week prior to the survey start 

date to introduce the survey, requesting participants watch for the survey and complete 

soon after it’s receipt. The informed consent form and a link to the Qualtrics® survey 

were then emailed to the participants on the selected date, and participants were given a 

two-week period to complete the survey. At the end of this two week period of time, a 

reminder email was sent again sent to the entire population, thanking those who had 

completed the survey for doing so and informing those who had not yet completed the 

survey that there was a one-week extension. It was requested that they complete the 

survey as soon as possible, but within this time frame. The researcher went to the local 

school buildings on the day that the survey was sent out to encourage participation 

amongst available staff by leaving reminder cards on the tables in the faculty and staff 

break rooms announcing that the survey was available and requesting their participation. 
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The survey remained available for a total of three weeks, with participants receiving a 

reminder to complete the survey after the second week.  

Data Analyses   

Participant’s responses to the STQ, individual research questions (survey 

questions 10-12a), and the PSQI score were analyzed with descriptive statistics. The 

relationships between screen time and sleep quality and quantity were analyzed with the 

Pearson Correlation utilizing Qualtrics® for data collection and IBM SPSS Statistics 

Version 26 for analysis (Table 1).  

Table 1 

 

Table of Specifications 

Research Question 

(RQ) 

Survey items or 

scales used to 

assess RQ’s 

Level of Data 

(Nominal, Ordinal, 

Interval/Ratio) * 

Analysis needed to 

assess RQ 

    

-What is the extent 

of screen time 

among the faculty 

and staff of the 

selected school 

district? 

 

-Total screen time 

by time frame (i.e. 

workday, work 

night, non-workday, 

non-work night) 

measured by the 

Screen-time 

Questionnaire 

(STQ)                       

-Total screen time 

by device measured 

by the STQ  

 

-Interval/Ratio 

 

 

 

-Descriptive 

statistics (measures 

of central tendency 

and dispersion)  

 

-What are the 

levels of sleep 

quality and 

quantity among the 

faculty and staff of 

-Individual items 

from the Pittsburg 

Sleep Quality Index 

(PSQI)                    

-Global PSQI score 

-Interval/Ratio, 

Ordinal, Nominal 

 

 

-Descriptive 

statistics (measures 

of central tendency 

and dispersion, 
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the selected school 

district?  

 

-Selected variables 

within the PSQI 

(subjective sleep 

quality, sleep 

latency, sleep 

duration, habitual 

sleep efficiency, 

sleep disturbances, 

use of sleeping 

medications, 

daytime 

dysfunction)             

-Individual research 

questions  

 

 

 

frequencies, and 

percentages) 

 

-What is the 

relationship 

between screen 

time and sleep 

quality and 

quantity among the 

faculty and staff of 

the selected school 

district?  

-Total screen time 

by time frame (i.e. 

workday, work 

night, non-workday, 

non-work night) 

measured by the 

STQ                        

-Composite PSQI 

score                       

-Selected PSQI 

variables  

-Interval/Ratio and 

Ordinal 

 

 

 

 

 

 

 

 

-Pearson 

Correlation  

 

Note. Level of data is for survey items, not RQs. 

 

Summary 

Data was collected from a non-random convenience sample made up of the 

faculty and staff a local ISD. A questionnaire to assess screen time, sleep quality, and 

sleep quantity was developed. Time spent using various screened devices was self-

reported for workdays, non-workdays, workday nights, and non-work nights utilizing the 

STQ, while sleep quantity and quality were measured with the PSQI. Researcher-written 
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questions assessed screen use, bedtime, sleep time and self-reported problems with sleep 

associated with screen use immediately before sleep, as well as the devices which 

participants reported using most frequently before bedtime. Data was analyzed using 

descriptive and correlational statistics. 
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Chapter 4 

Results 

The purpose of this study was to assess the extent of screen time use among adult 

employees of a small, rural ISD, as well as the quality and quantity of sleep among 

employees. In addition, this research examined the relationship between screen time and 

sleep quality and quantity of employees of the selected ISD. An electronic survey was 

emailed to 117 employees of the ISD and 39 (33.3%) survey responses were collected 

from the potential participants. Of those 39 responses, 3 (7.69%) were discarded due to 

incomplete data. The survey was emailed to all employees on February 28, 2020 and was 

open until March 20, 2020. On March 12, the Minnesota Department of Education began 

offering guidance to school districts regarding distance learning due to the evolving 

COVID19 pandemic (Minnesota Department of Education, 2020). On March 15, 2020, it 

was announced that the ISD would have two days of distance learning beginning March 

16, 2020, followed by a week and a half of school closure for teachers to prepare for 

distance learning.  

Demographics of Sample 

The sample included all employees of an IDS who had an official school district 

email address and were over the age of 18. Survey respondents were predominantly 

female (77.8%), white (88.9%), and non-Latino (83.3%). Respondents varied in age from 

30 to 65 years, with the mean age 46.00 years (SD=9.59). The length of time which 

respondents had worked in their current position was between 1 and 31 years in their 

position, with a mean of 14.23 years (SD=9.76) (Table 2). 
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Table 2 

Participant Demographics (n=36) 

Item                      n(%) Item            n(%) 

Gender*  Race*  

         Male  5(13.9)  Asian 1(2.8) 

      Female 28(77.8)    White 32(88.9) 

Ethnicity*         Position*  

           Latino  2(5.6)  Faculty 22(61.1) 

 Not Latino 50(83.3)      Staff  11(30.6) 

Note. Demographic choices with no participants are not included.                                                     

*Totals not equaling 100% indicates missing data.  

Assessment of Research Questions 

What is the Extent of Screen Time Among the Faculty and Staff of the Selected School 

District? 

The data revealed that computer or laptop use during a workday had the highest 

mean use time (M=221.91, SD=163.26) of all devices over all time periods. Smartphone 

use on a non-workday, (M=112.35, SD93.69) was reported to have the second highest 

use. For both work and non-work nights, television (M=83.82,SD=66.38 and M=110.29, 

SD=67.98) and smartphones (M=82.94, SD=86.02 and M=78.09, SD = 58.36), had the 

highest use in minutes. Television-connected devices, such as gaming consoles or 

streaming devices, tablet devices and other devices had the least frequent use throughout 

all time frames (Table 3). 

Table 3 

Mean Screen Time Use by Device and Timeframe, (n=34). 

Device Workday Worknight Non-workday Non-worknight 

Television 54.12 (72.85) 83.82 (66.38) 
105.74 

(100.27) 
110.29 (67.98) 
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TV Connected 

Devices 
   22.50 (41.49) 28.24 (45.49) 33.53 (68.79) 20.29 (37.46) 

Computer or 

Laptop 
221.91(163.26) 30.44 (37.20) 72.35 (73.90) 43.53 (57.89) 

Smartphone   93.09 (74.18) 82.94 (86.02) 112.35 (93.69) 78.09 (58.36) 

Tablet   12.35 (33.94) 22.21(60.24) 21.47 (54.61) 11.47 (37.67) 

Any Other      2.50 (11.03)  2.50 (11.03)   3.53 (14.33)   2.94 (12.19)  

Total 
406.47 

(165.72) 

250.15 

(111.94) 

348.97 

(198.55) 

266.62 

(138.67)  

Note. Time in minutes. Standard Deviation (SD).  

What are the Levels of Sleep Quantity and Quality Among the Faculty and Staff of the 

Selected School District?  

The PSQI global sleep scores of the employees of the selected ISD (n=34) ranged 

from 3 to 17, with the mean of 9.15 (SD= 3.53). A total of 19.4% of the respondents met 

the criteria for “good sleepers” and 75.0% met the criteria of “poor sleepers.” The criteria 

of sleep quantity (Table 4) was addressed in the sleep duration and sleep efficiency 

components of the PSQI. The mean time in spent bed among the participants was 7.66 

hours (SD= .79), while the mean time asleep was 6.55 hours (SD=.92). Sleep efficiency, 

which represents a ratio of the amount of time asleep to the amount of time in bed (total 

sleep time/time in bed x100) was 85.58% (SD= 10.18) (Table 4). 

Table 4 

Self-reported Sleep Quantity 

 N Mean SD Minimum  Maximum  

Time spent in 

bed  
35 7.66 .79 5.5  10.00  

 

Time asleep  
36 6.55 .92 5 8.25 

 

Sleep 

efficiency  

35 85.58% 10.18% 60.61%      106.67%* 

Note: Time in hours.  

*Self-reported time asleep was longer than self-reported time in bed. 
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Sleep quality was measured through respondent’s quality ratings, sleep latency 

reports, and sleep disturbances. Subjective sleep quality over the past month was rated as 

very good by 3 (8.3%) participants, fairly good by 19 (52.3%) participants, fairly bad by 

12 (33.3%) participants, and very bad by 1(2.8%) participant. Sleep latency is based on 

both the participant’s subjective and objective reporting of the time it takes to fall asleep. 

The majority of respondents were able to fall asleep withing 30 minutes of going to bed, 

with 16 (44.5%) participants going to sleep in 15 minutes or less and 13 (34.2%) 

participants reporting falling asleep within 16-30 minutes of going to bed. There were 14 

(38.8%) who reported not being able to get to sleep within 30 minutes of going to be once 

to three times or more per week, while 21 (57.6%) or respondents noted that this was a 

problem twice a week or less (Table 5).  

Table 5 

Sleep Latency  

Time it takes to 

fall asleep 
      n(%)* 

Cannot get to 

sleep within 30 

minutes 

    n(%)* 

≤15 minutes 16(44.5) 
Not during the 

past month 
  10(27) 

16-30 minutes 13(34.2) 
Less than 

weekly 
       11(30.6) 

31-60 minutes   5(13.9) 
Once or twice a 

week 
 7(19.4) 

>60 minutes      2(5.6) 
Three or more 

times a week 
7(19.4) 

Note. N=36 *Totals not equaling 100% indicates missing data.  

The PSQI measures a variety of sleep disturbances by asking participants to 

subjectively rate how often they have trouble sleeping because of each problem. The 

most common causes for participants to experience sleep disturbances three or more 
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times per week were waking up in the middle of the night or early morning (55.6%) and 

waking to use the bathroom (27.8%). Feeling too hot was also a common reason for 

waking during the night, with only 19.4% reporting not being bothered at all in the past 

month with this issue (Table 6).  

Table 6 

Sleep Disturbances (n=36) 

Sleep 

disturbance 

 

Not during the 

past month 

n(%) 

Less than once a 

week 

n(%) 

Once or twice a 

week 

n(%) 

Three or more 

times a week 

n(%) 

Wake up in the 

middle of the 

night or early 

morning* 

    3(8.3)   3(8.3)         9(25.0)  20(55.6) 

Up to the 

bathroom* 
  9(25.0)  8(22.2) 8(22.2)        10(27.8) 

Cannot breathe 

comfortably* 
       28(77.8)  6(16.7)   1(2.8)               0(0) 

Cough or snore 

loudly* 
21(58.3)  6(16.7) 4(11.1)   4(11.1) 

Feel too cold* 19(52.8)    9(25) 5(13.9)      2(5.6) 

Feel too hot*   7(19.4)       13(36.1) 9(25.0)    6(16.7) 

Have bad 

dreams* 
25(69.4)    9(25)   1(2.8)         0(0) 

Have pain* 19(52.8) 8(22.2) 4(11.1)      3(8.3) 

Any other 

reason* 
25(69.4) 4(11.1)   2(5.6)    4(11.1) 

Note. Number(%) *Totals not equaling 100% indicates missing data. 

The use of sleep medications, either prescription or over the counter, was also 

measured in the PSQI. In this study, 22 participants (61%) did not use sleep medications 

in the past month, 1(2.8%) participant took sleep medications less than once a week, 

5(13.9%) participants took sleep medications once or twice a week, and 7(19.4%) 

participants used sleep medication three or more times per week.  
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What is the Relationship Between Screen Time and Sleep Quantity and Quality Among 

the Faculty and Staff of the Selected School District?  

A Pearson’s correlation was conducted to assess the relationship between the 

Global PSQI and total screen time during each of the four different time frames, 

including workday, workday night, non-workdays, and non-work nights. No statistically 

significant relationships were found between sleep quality and screen time (Table 7). 

Table 7 

Pearson Correlations Between Sleep Quality and Screen Time  

Time frame r (df) p 

Workday Screen 

time 
-.073 31 >.05 

Workday night 

Screen time 
.278 31 >.05 

Non-workday 

Screen time 
-.038 31 >.05 

 Non-workday 

night Screen time 
.197 31 >.05 

 

Self-perception of Effect of Screen Use Immediately Before Bed 

Participants were asked questions regarding their perception of whether their use 

of screened devices immediately before bedtime affected the time that they went to bed, 

the time that they went to sleep, and whether the content they saw on the screened 

devices affected their ability to go to sleep. Participants (30.6%) reported that the use of 

screened devices immediately before going to bed affected the time that they went to bed 

one or more times per week, while 33.4% have gone to sleep later than expected at least 

once or more times per week due to the use of a screened device. Those having difficulty 
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going to sleep due to screened devices once or twice or more per week was 13.9% (Table 

9).  

Table 9 

Self-perception of the effect of use of screened devices immediately before bed (n=36) 

 

Not during the 

past month 

          n(%) 

Less than once per 

week 

            n(%) 

Once or twice a 

week 

           n(%) 

Three or more 

times per week 

           n(%) 

How often have 

you gone to bed 

later than you 

intended due to 

screen use 

immediately 

before going to 

bed? *  

 

5(13.9) 16(44.4) 9(25) 2(5.6) 

How often have 

you gone to sleep 

later due to screen 

use immediately 

before going to 

bed? * 

 

8(22.2) 13(36.1)      10(27.8) 2 (5.6) 

How often have 

you had difficulty 

falling asleep due 

to what you have 

seen or heard on 

any screen device 

used due to screen 

use immediately 

before going to 

bed? * 

       16(44.4) 12(33.3)        5(13.9)   0(0) 

Note: Number(%). *Totals not equaling 100% indicates missing data. 

Participants were also asked to identify which screened devices caused them to go 

to bed at a time later than intended. Smartphones were indicated as the device which most 

commonly affected the time that participants went to bed (61.1%) and went to sleep 

(63.9%). Nearly half of the respondents (47.2%) indicated that none of these devices led 

to a difficulty in their falling asleep, others indicated that television (5.6%) and 
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smartphones (19.4%) led to difficulty falling asleep due to what they had seen or heard 

just before going to sleep.  

Table 10 

Self-perception of devices that affect going to bed, going to sleep, and sleep disturbances 

 

TV* 

    n(%) 

TV-

Connected 

Devices* 

     n(%) 

Computer 

or 

Laptop* 

    n(%) 

Smartphone* 

      n(%) 

Tablet* 

   n(%) 

None of 

these* 

    n(%) 

Gone to 

bed later 
 16(44)    0(0)  8(22) 22(61.1)  2(5.6)   4(11.1) 

 

Go to 

sleep 

later 

8(22.2) 2(5.6) 1(2.8) 23(63.9) 4(11.1)   4(11.1) 

 

Difficulty 

falling 

asleep 

due to 

what was 

seen on 

device 

6(5.6) 2(5.6) 2(5.6)  7(19.4)    0(0) 17(47.2) 

Note. Number(%) *Positive responses only. 

Summary of Findings 

Assessment of the data collected revealed that the employees of the selected ISD 

who responded to this survey are predominantly faculty members, female, and white. The 

mean age was 46 years. Results showed that while the range of screen devices choices 

provided in the survey were used in all the time frames, computer use on a workday 

accounted for the highest use. Television and smartphone use were the next most 

frequently used devices when used on work and non-work nights. TV-connected devices, 
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such as video consoles or streaming services as well as “other” devices were all used, 

although to a lesser extent. Upon assessing sleep quantity and quality with the PSQI, it 

was noted that the global score indicated that three-quarters of the employees are “poor 

sleepers” while 19.4% are considered good sleepers. Most employees self-rated their 

sleep quality as good and were able to fall asleep within 30 minutes of going to bed. The 

most common causes for participants to experience sleep disturbances were waking up in 

the middle of the night or early morning and waking to use the bathroom. Slightly less 

than one fourth of the employees used an over the counter or prescription sleep 

medication at least one time per month. 

The relationship between the Global PSQI and total screen time during each of 

the four different time frames, including workday, work-day night, non-workdays, and 

non-work nights was evaluated using a Pearson’s correlation. No statistical significance 

was found between sleep quality and quantity and screen use based on this correlational 

study. 

When asked whether screened devices affected the time that they went to bed, 

30.6% of participants reported that the use of screened devices immediately before going 

to bed affected the time that they went to bed one or more times per week, while 33.4% 

report going to sleep later than expected due to the use of a screened device. Those 

having difficulty going to sleep due to screened devices once or twice or more per week 

was 13.9%. Smartphones were indicated as the most device which most affected the time 

that participants went to bed (61.1%) and went to sleep (63.9%). Respondents indicated 

that none of these devices was related to difficulty falling asleep 47.2% of the time.  
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Chapter 5 

Interpretation of Findings 

While many people enjoy restful nights with adequate quantity and quality of 

sleep, others struggle to get enough sleep to feel refreshed and alert the next day. The 

lack of adequate sleep has been shown to have an impact on the physical health, 

emotional health, and physical safety of people. There are multiple potential reasons for a 

lack of adequate sleep, with electronic screen use being just one. With the ever-increasing 

availability of small handheld devices, regular television, and streamed TV content, 

interactive gaming, and continuous internet availability, even in the bedroom, it is 

important to examine the relationship between the two. This study focused on sleep and 

electronic screen use of employees of an independent school district because working as 

a teacher, paraprofessional, administrator or staff at a school is demanding and often 

stressful. This work is also extremely important to the students, their families, and the 

community. It is important that school employees are able to work at their best, rather 

than tired or with low physical or emotional energy.  

 The intent of this research was to identify the extent of use of all electronic 

screened devices in the selected adult sample and evaluate relationships between the 

participant’s screen use and their overall sleep quality and quantity. This research also 

examined the self-perception of whether screened devices affected the time participants 

went to bed, went to sleep, or whether their sleep was affected by disturbances from what 

was observed on the devices.  

Interpretation and Explanation of the Research Questions 
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The researcher collected data from a non-random convenience sample of 

employees of a small, rural ISD in southwestern Minnesota. The online survey utilized 

Qualtrics® technology and included questions adapted from the PSQI (Buysse et al., 

1989), the STQ (Vizcaino et al., 2019), questions regarding screen use near bedtime and 

demographic items. The survey was distributed by the superintendent of the selected ISD, 

who emailed this survey to all 117 employees with an ISD email. The total response was 

39 participants, with 36 employees completing at least a portion of the survey. 

Sleep Quantity and Quality of School District Employees 

The results of this survey showed that the sampled ISD participants spent between 

7 and 8 hours (M=7.66, SD=.79) in bed each night, with a mean sleep time of 6.55 

(SD=.92) hours per night. In this study, actual sleep time was 0.45 hours (SD=.92) or 27 

minutes less than the seven to nine hours of sleep recommended for adults by the NSF 

(Hirshkowitz et al., 2015). The prevalence of short sleep (less than seven hours) in adults 

in southern Minnesota is reported as between 24.3-30.8% (CDC, n.d.), while in this 

study, 58.3% of participants reported sleeping less than 7 hours (<420 minutes) per night. 

The National 2017 Educator Quality of Work Life Survey reported that 48% of educators 

(teachers, paraprofessionals, other professional staff, and support staff) sleep less than 

seven hours per night, with educators in Minnesota sleeping an average of 6.7 hours each 

night (AFT & BATs, 2017). Amschler and McKenzie (2010) reported that the teachers 

participating in their study reported an average 6.7 hours of sleep per night, with 43% of 

the teachers reported sleeping less than 6 hours per night.  
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A CDC study reported sleep to the nearest hour (Liu et al., 2016). The mean sleep 

time found in this study, when sleep time was rounded to the nearest hour was 6.72 

(SD=.97), indicating that the mean sleep time slightly less than CDC and NSF’s 

recommendations for adequate sleep. In this study, with rounding, 17 (47.2%) of survey 

respondents reported sleep of less than 7 hours, and 19 (52.8%) reported a healthy sleep 

duration of 7 or more hours, indicating that employees of the ISD reported a lower 

percentage of adequate sleep than the general population of Minnesota, yet was 

consistent with that reported by Minnesota educators.  

Measures of sleep quality include sleep latency, sleep efficacy and sleep 

disturbances. The time that it takes for a person to fall asleep, once in bed, is called sleep 

latency, and 53.7% of the respondents reported that it took them more than 15 minutes to 

fall asleep on usual night, while 38.8% had one or more nights per week that they did not 

fall asleep in 30 minutes. Not falling asleep within 30 minutes of attempting to go to 

sleep is sleep onset insomnia (Exelmans et al., 2018). Sleep efficacy is percentage of the 

time in bed that a person is asleep during the night and includes sleep latency, as well as 

time awake for other reasons during the night. The mean sleep efficacy for the 

participants of this survey was 85.58% (SD=10.18), falling in the least disruptive 

category on the PSQI scoring scale, with sleep efficiency scores greater than 85% fitting 

in the least disruptive category (Buysse et al., 1989). The most cited sleep disturbances 

participants in this study reported were waking up in the night or early in the morning 

(80.6%), needing to use the bathroom (50%), and feeling too hot (41.7%). 
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While there are a multitude of potential reasons that participants might be 

disturbed from their sleep, including various medical issues or environmental stimuli, 

perimenopausal women may experience night sweats (hot flashes that occur during the 

night), or experience problems with falling asleep or waking too early in the years 

leading up to menopause, which happens on average at age 51 (American College of 

Obstetricians and Gynecologists [ACOG], 2020). With the majority of participants in this 

study being female (77.8%) and in the years leading to menopause (mean age 46.00 

years, SD=9.59) perimenopausal symptoms might be a reason for sleep disturbances. 

Additionally, waking earlier than desired and not being able to return to sleep for 

extended periods of time can be used as a diagnostic sign of depression or anxiety. Early 

waking can also be related to the use of some medications (Shrivastava et al., 2014). 

Sleep disorders have been linked to the development of mental health issues, and sleep 

disturbances have been shown to greatly increase the risk of developing depression or 

anxiety (Bin, 2016). Although mood disorders such as depression or anxiety were not 

assessed in this study, with 61% of teachers reporting that they feel stressed often or 

always (AFT & BATs, 2017), the potential exists for depression or anxiety to be related 

sleep disturbances. This survey did not assess whether screened devices were used when 

participants were awake in the middle of the night or early morning and thus it is 

unknown if the screened devices had any effect on a participant’s return to sleep.  

The use of sleep medications, either prescription or over the counter, was also 

measured in the PSQI. In this study, 22 participants (61%) did not use sleep medications 

in the past month, while 1(2.8%) participant took sleep medications less than once a 
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week, 5(13.9%) participants took sleep medications once or twice a week, and 7(19.4%) 

participants used sleep medication three or more times per week, compared to 8.2% of 

United States adults ages 18 and older who reported taking medication for sleep four or 

more times in the past week in 2017-2018 (CDC, 2019). While it was not assessed as to 

whether the participants took over the counter (OTC) medications such as melatonin, 

diphenhydramine (Benadryl, Tylenol PM, Aleve PM), doxylamine succinate (Unisom 

Sleep Tabs) or valerian (Mayo Clinic, 2019) versus prescription medications, the high 

rate (19.4%) of participants using sleep medication three or more times per week is cause 

for concern and leads the investigator to wonder about the reasons for such a high rate of 

medication use. Since this survey population was of a relatively small group of people 

who work together regularly and over time, the investigator questions if the use of some 

type of sleep medication could be part of the “culture” of this group?  

Global or overall sleep scores of the employees of the selected ISD ranged from 3 

to 17, with the mean global score being 9.15. With a score of 5 or lower considered a 

“good” sleeper 20.6% of those responding met the criteria for “good” sleepers, while the 

remaining 79.4% met the criteria for “poor” sleepers. Comparatively, in a Belgium, study 

focusing on the effects of SEL, 584 adults (mean age 48.5 years) completed the PSQI. 

The mean PSQI in that study was 4.86 (SD 2.83), with 34% of the respondents being 

considered poor sleepers. The mean age of participants was 48.5 years. The study 

reported that shuteye latency was positively related to a longer sleep onset latency, poorer 

sleep quality and increase daytime symptoms (Exelmans & Van den Bulck, 2016).  

Screen time use of school district employees 
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Employees of the selected ISD were found to use electronic screened devices of 

all types for an mean time of 6.77 hours (406.47 minutes, SD=165.72) during workdays, 

4.17 hours (250.15 minutes, SD=111.94) on work nights, 5.82 hours (348.97 min, 

SD=198.55) on non-workdays, and 4.44 hours ( 266.62 minutes, SD=138.67) on non-

work nights. Data was collected to determine screen time for the entire time awake (days) 

and from after work until bedtime (nights) to consider whether screen use throughout the 

day, or at night was related to sleep quality and quantity. This research looked at the 

cumulative time spent using all different types of electronic screened devices, and at 

individual device use. It was noted in the data analysis, that some participants recorded 

more time spent using screens in the night time frame (from when they returned home 

from work until bedtime) than the day time frame (from when they woke up until 

bedtime), which is not possible. It appears that the instructions were not read completely 

and/or were interpreted in a manner other than intended, leading to the conclusion that 

there are time frames (work and non-work days) that do not fully capture the screen use 

of the employees.  

In this study, workday computer use was reported to be the time frame and device 

used the greatest amount of time, 3.7 hours (221.91minutes, SD=163.26). Workday 

computer use includes the time during work hours and the after-work hours. Participants 

reported watching television between one to two hours in each of the survey time periods 

except workdays, when television was watched slightly less than one hour on average. 

Data from this study did not coincide with the data from the American Time Use Survey 

(ATUS) which indicated that nearly 80% of Americans, age 15 and older, watch TV on 
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any given day, for an average of 2 hours and 46 minutes. The ATUS study reports that 

men watched TV for three hours and women for 2.5 hours on average. The amount of 

time watching television increased with age, especially after age 45 years, and the 

number of people watching television increases as the day progresses, peaking at the 

highest viewership between 8 and 9 pm (Krantz-Kent, 2018).  

Lewis et al. (2017) studied television watching and computer use time to evaluate 

a relationship between screen use and sleep difficulties. They found that four or more 

hours of screen time related to television and computer use had a significant relationship 

with sleep disturbances such as extended sleep latency, waking during the night, long 

sleep duration and snoring. When added together, data for computers, television and 

television-connected devices for the entire day was greater than four hours on both work 

and non-workdays.  

In addition to television and computers, smartphones are a common source of 

screen time. According to MaKay (2019), data from RescueTime, a smartphone app 

which monitors and reports smartphone use data from 11,000 users, indicates that most of 

those who use the app use their smartphones for 3.25 hours per day on average, with the 

20% who use their smartphones the most recording an average use of 4.5 hours per day. 

Respondents to this survey reported using their smartphones between one and two hours 

during any of the study time frames, indicating that they use their smartphones at least 75 

minutes less than the national average based on the RescueTime app.  

Additionally, RescueTime noted that most people check their phones 58 times per 

day, with about half of those checks being during the workday and the other half in the 
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evening, creating multiple distractions throughout the day (MaKay, 2019). It might have 

been difficult for respondents to this survey to accurately understand and report the 

amount of time that they actually spent on their smartphone, do to these multiple, short 

phone usages. Likewise, smartphone use does not have a set beginning and end time, as a 

television show does, again making it difficult to accurately monitor the actual time spent 

on the device. Most smartphones have an internal monitor to record use, and more 

accurate results may have been obtained if participants had been asked to determine 

smartphone use based on this objective data found on their device.  

Another survey of 2,077 smartphone users, this time in the United Kingdom (UK) 

found that participants spent an average of 3 hours and 23 minutes on their smartphones 

per day (cumulative yearly total is over 50 days per year) and that 78.77% of participants 

looked at their phone in the hour before going to bed. This study also reported that 64% 

of people use their phones while watching television, 55% use their phones while in bed 

and 33% while at work (Feeley, 2019). 

Other screen use evaluated by this study included television connected devices, 

such as video game consoles and streaming devices, with participants reporting mean 

usage of between 20 and 33 minutes in the various time frames. Also, tablets, iPads, and 

e-reading devices were measured with mean usage of 11 minutes to 22 minutes in the 

various time frames. The category of “any other screen devices” had negligible use.  

A Pearson’s r correlation was used to determine if there was a relationship 

between screen time and sleep quality and quantity of the faculty and staff of the local 

ISD, with no statistically significant relationship being found. When considering these 
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results, no relationship between screen time and sleep was found. However, many other 

studies have indicated a relationship between screen time and sleep quality and quantity. 

Green et al., (2018) reported that exposure to electronic devices in the evening and after 

bedtime was associated with longer SL, decreased duration of sleep, and increased 

daytime sleepiness. The authors described a negative relationship between electronic 

screen devices at night and attentive abilities the next day. Likewise, Fossum et al. (2014) 

found that smartphone and computer usage at night were positively associated with 

insomnia symptoms. In a study that directly measured smartphone screen time via an app 

downloaded on participants phones, Christensen et al. (2016) found that smartphone 

screen time is associated with poor sleep and Chang et al. (2015) found that using 

portable devices that emit light immediately before bedtime may disrupt circadian 

rhythms and cause continuing sleep deficits.  

Factors that might have affected the outcome of the survey have been described 

above and also include underreporting of actual screen time, especially that of television 

and smartphone use, inaccurate reporting of screen time due to difficulty understanding 

the questions relating to day hours and night hours, or underrepresenting sleep problems, 

such as reporting longer than actual sleep time, or minimizing sleep concerns. The results 

could have also been affected by the small study size, the lack of diversity in the study 

population, and the rural community in which the school district is located. Another 

factor that may have affected the size of the study is the potential effect of the COVID-19 

pandemic on the response rate for the survey. During the last week that the survey was 

available, many changes were occurring within the school district at a very rapid pace. 
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This included many communications between administration, staff, and families, which 

may have taken precedence over completing a survey (M. Johnson, personal 

communication, April 27, 2020 

When asked whether screened devices affected the time that they went to bed, 

30.6% of participants reported that the use of screened devices immediately before going 

to bed affected the time that they went to bed one or more times per week, while 33.4% 

report going to sleep later than expected due to the use of a screened device. Those 

having difficulty going to sleep due to screened devices once or twice or more per week 

was 13.9%. Smartphones were indicated as the device which most affected the time that 

participants went to bed (61.1%) and went to sleep (63.9%). Respondents indicated that 

none of these devices was related to difficulty falling asleep 47.2% of the time.  

Shuteye latency (SEL) is considered time spent in bed before trying to go to sleep. 

Longer SEL was found to correspond with diminished sleep quality, increased sleep 

latency and more fatigue, all symptoms of insomnia (Exelmans et al., 2018). Fossum et 

al. (2014) state that behaviors around sleep time can potentially affect sleep and assessed 

for the effects of in-bed use of screened devices, finding a positive relationship with 

symptoms of insomnia. Active mobile phone use in bed was noted to be related to those 

with a later chronotype (night owls) and so the relationship could be opposite, with those 

having a naturally late chronotype having a natural preference for staying awake longer.  

Conclusion and Discussion 

The findings of the study show that the participating employees of the selected 

ISD slept slightly less, on average, than the recommended minimum of seven hours per 
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night, with 58.3% of respondents getting less than seven hours of sleep per night. There 

was also a higher than usual use of sleep medications by the participants. The reported 

amount of time watching television and using smartphones was lower than the average 

use in the United States. Based on these findings, a Pearson’s correlation did not reveal a 

statistically significant relationship between screen time and sleep quality and quantity 

amongst the employees of the selected ISD.  

While there is evidence from other research that suggests that a relationship does 

exist between these factors, the sleep habits and screen use habits reported by study 

respondents do not reflect this relationship, perhaps due to the demographics of 

respondents to this survey. Although most teachers do some work from home, teachers 

who have at least three years of experience usually have less work to do outside of school 

time (M. Johnson, personal communication, April 27, 2020), which could indicate less 

screen time for work in the evenings by the participants who had mean of 14.23 years of 

experience in their positions. The participants were of in an age group that has lower 

smartphone screen use than those who are younger, and the results may reflect the school 

district being a part of a rural community. It is possible that some participants 

misunderstood the questions about screen use time frames and answered questions about 

the amount time on various screened devices inaccurately, or they may have not 

estimated their screen use accurately.  

Many other research studies have shown a relationship between screen use and 

sleep. Sonawane et al. (2019) conducted a study using the Smartphone addiction Scale 

(SAS) and the PSQI which suggested a positive correlation between higher smartphone 
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addiction scores and sleep quality in young adults age 18-25, while exposure to electronic 

devices at nighttime was found to be related to decreased sleep hours and longer sleep 

latency as well as sleepiness and decreased attention to details in the morning (Green et 

al., 2018). A study using data directly from participant’s smartphones found that longer 

average screen time was associated with less sleep time and decreased sleep efficiency 

(Christensen et al., 2016). Finding that mobile phones are kept beside the bed 60% of the 

time, bedtime use of mobile phones was negatively associated with sleep quality factors 

such as sleep latency, sleep efficiency and sleep disturbances. These affect sleep duration, 

insomnia symptoms, and fatigue symptoms (Exelmans & Van den Bulck, 2016).  

Recommendations for School District Employees and Administrators 

Even with no statistically significant results, between sleep quantity and quality 

and screen time, school employees are not meeting the guidelines for 7-9 hours of sleep 

per night and are using sleep medications more frequently than the general United States 

population. While not obtaining an appropriate amount of sleep can contribute to physical 

and mental health concerns, the frequent use of sleeping medications by the employees 

signals that this lack of appropriate sleep is a concern and that employees are seeking a 

way to get more sleep. Employees who find themselves relying on OTC sleep 

medications to fall and stay asleep could benefit from purposefully discussing this 

situation with their medical care provider to diagnose any physical problems or emotional 

reasons for the sleep concerns. Physical problems such as sleep apnea, restless legs 

(Depner et al., 2014), nocturia, hormonal disorders (NSF, 2019c), pain syndromes, or 

other problems with their heart, gastrointestinal or neurological systems (Kamath et al., 
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2015) can all lead to sleep disruption. Mental health concerns related to sleep are also 

important to discuss with a healthcare provider, as the interaction between poor mood and 

poor sleep can create a downward spiral (Kalmbach et al., 2014).  

In a study of veterans, it was found that only half of those with insomnia had 

discussed the issue with their primary care physicians (PCPs) and that PCPs may 

overlook this problem. Routine screening for sleep disorders is not currently 

recommended in for primary care visits and providers often do not have the time to bring 

the topic up (Shepardson et al., 2014), which indicates that patients need to actively 

discuss sleep concerns with their care provider. While medications for sleep are often 

prescribed, these medications are meant for short term use as they can lead to tolerance 

and dependence (Williams et al., 2013).  

Employees may also benefit from seeking assistance from a mental health 

provider who is trained to provide behavioral therapy for insomnia (Shepardson et al., 

2014), or by looking for non-medicinal solutions to help manage sleep problems, such as 

improving sleep hygiene. Many phone apps exist to help people address their sleep 

difficulties. The app Cognitive Behavioral Therapy for insomnia, (CBTi) utilizes a 

variety of approaches that are proven methods for improving sleep including “sleep 

education, sleep hygiene, stimulus control, sleep restriction, relaxation training and 

cognitive therapy” (Williams et al., 2013, Treatment Overview section). A free 

smartphone app, Cognitive Behavioral Therapy for Insomnia (CBT-i Coach), developed 

by the Veterans Administration is a helpful tool that can be used by individuals to log 

their sleep and learn techniques to improve sleep. This app should not replace 
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professional therapy for those who need professional help (National Center for PTSD et 

al., n.d.). 

Amschler and McKenzie (2010) suggest that school district administrations could 

assist school district employees by providing education on proper sleep hygiene, as well 

as techniques to improve sleep habits and decrease insomnia as part of wellness 

programming. These authors recognize that teachers are independent adults, who make 

their own decisions, but also suggest that appropriate education on the impact of sleep on 

their wellbeing and ability to do their work can provide positive role modeling and 

demonstrate a commitment to health to students.  

Attempting to accurately assess screen time would be a beneficial exercise for the 

employees, and the results could be informative for employees, staff and administration. 

While computer use is essential to the job of many employees, all employees could be 

engaged in increased self-monitoring and decision making about how much screen time 

is enough, especially in the evening and around bedtime. Many smartphones now have a 

built-in monitor that measures daily internet use, and there are many wearable devices to 

measure sleep, although not all brands or types are particularly accurate (Swalve et al., 

2018). Short term, handwritten activity and sleep logs could also help employees to track 

or log their sleep and screen time. 

The school district could evaluate their policy and expectations about work done 

at home and in the evening, especially work requiring screen time. Reducing screen time 

at night, before bedtime is important, as the use of stimulating interactive technology, 
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such as cell phones, gaming consoles, and laptops has been found to be make it more 

difficult to go to sleep, with sleep being less refreshing (Gradisar et al., 2013). 

Recommendations for Future Research 

The original version of the PSQI, used for this study, does not distinguish 

between work and non-workdays, while the STQ does measure work and non-workdays 

separately. In a study comparing the results of the original PSQI with an updated version 

asking about workdays and work-free days, it was found that workday scores were 

similar to the original “usual days,” while work-free day global scores were two points 

lower (Pílz et al., 2018). Comparing work and non-work sleep scores to work and non-

work screen time use would provide additional insights into the relationship between 

sleep and screen use of employees of the school district. Future research should strive for 

more specificity when defining time in bed (denominator for sleep latency) as some 

people chose to spend leisure time in bed, watching television, reading or using a 

handheld device prior to trying to fall asleep. Defining time in bed to include only time 

trying to sleep would improve the accuracy of the sleep efficiency percent. 

Utilizing the self-monitoring ability of electronic devices, such as smartphone 

usage data, available on many smartphones, would allow for more accurate data 

reporting, as would using sleep monitoring apps or wearable devices to accurately report 

sleep time. Future researchers should also consider that people often use two devices at 

one time, for example, watching tv and using a smartphone at the same time. Study 

participants should be given instructions as to whether to count time on each device 

separately or together. Another suggested research question relates to the frequency of 
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distractions related smartphones; might these frequent interruptions create lost work time, 

causing people to need to stay up later to complete their daily tasks, cause disorganized 

thoughts that might lead to increased anxiety and result in sleep disturbances, or have no 

effect on sleep? According to Cirelli (2019), brief arousals may occur during the night 

which are short enough that people are not aware of them, yet can cause disruptions in 

sleep quality; could these arousals be influenced by lights or sounds emitting from 

screened devices in the bedroom?  

Future researchers should ask the questions about daytime use and night use of 

electronic screened devices in such a way that participants would clearly understand the 

time frame being referred to, such as separating day hours and night hours on the survey, 

with researchers adding them together when analyzing data.  

Due to the limited response to the survey, it was not possible to compare the 

responses between the faculty members and the staff members. Future studies could 

include a larger, more diverse population by involving additional school districts of 

varying sizes and demographic backgrounds. With greater diversity and a larger number 

of participants, it might be possible look for relationships between screen use and sleep in 

the various subsets of the population studied.  

Limitations of the study 

This study had a small sample with limited diversity. This was a convenience 

sample, and the participants were not randomly selected. This study had a limited time 

for completion and received no outside financial support. The short amount of time 

available to complete the study was further affected by the unexpected and rapid closure 
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of schools during the time in which this survey was available for school district 

employees due to the COVID-19 pandemic. This was a time of rapid change, extensive 

communication with administration, and general disruption of routines. Due to the extra 

demands on time, and unsettling nature of the change to distance learning, completing 

surveys would not, perhaps, have been a priority for school district employees to 

complete.  

County-wide population statistics of the county in which the study occurred 

describes residents as 91.1% white alone and not Hispanic or Latino, while Hispanic or 

Latino community members account for another 6.2% of the population, according to 

census data. Other ethnic groups are less than 1% each (United States Census Bureau, 

2019). According to the CDC, sleep durations of less than seven hours (short sleep) are 

more often experienced by men (30.6%) than women (27.8%). When considering race, 

those who identify as white have the lowest rate of short sleep at 27.6%, while those of 

other ethnicities have a higher rate of short sleep, such as 36.2% of Asians, 34.2% of 

Hispanics and 46.7% of African Americans having short sleep duration. Age is also a 

factor in short sleep duration, with 34.6% of those aged 25-34 being short sleepers, 

31.3% of those between the ages of 35-44 experiencing short sleep, 30.8% of those 45-54 

getting short sleep and 28.2% of 55-64 year-olds getting less than seven hours of sleep. In 

the overall county-wide population of the selected school district has a 24.7-27.5% 

prevalence of short sleepers (Centers for Disease Control and Prevention [CDC], 2016). 

Upon examination of the data related to screen time, it was noted that in several 

categories the amount of time spent on screened devices at night (defined as return home 
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from work until bedtime) was greater than that of the category daytime screen use 

(defined as from when arising to going to bed). While it was understood that these time 

frames might be confusing, the criteria were defined clearly in the questions on the 

survey. This discrepancy creates a concern for the results of this research, and future 

researchers must ask questions regarding screen time in ways that cannot be misconstrued 

by participants. 

Summary 

Sleep is vitally important to all people, and the lack of appropriate sleep affects 

brain function as well as many other physiological functions throughout the body. The 

lack of the needed quantity and quality of sleep can lead to physical and mental health 

issues as well as safety issues. Long term sleep disruptions can cause cardiovascular 

diseases, metabolic diseases, cancer and weight-related problems (Medic et al., 2017).  

While a myriad of potential causes exist for sleep disruption, electronic screen 

time is becoming more and more prevalent in modern society, especially with the reliance 

on computers for many work and non-work related tasks, the availability of streaming 

video, television programing and gaming on television and hand-held devices being 

available to the majority of the United States population. Screen hours throughout the day 

(Lewis et al., 2017) and around bedtime (Exelmans & Van den Bulck, 2016) disrupt sleep 

and shorten sleep duration.  

Teachers as well as all employees of school districts have important, challenging 

and stressful work, teaching and caring for children, adolescents and young adults. When 
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sleep deprived, there is an increased likelihood of instructional challenges and diminished 

supervision (Amschler & McKenzie, 2010). 

Although no statistical significance was found in this study, understanding the 

concerns related to the potential relationship between electronic screen use and sleep 

among the general population, as well as the extra concern for school district employees, 

this issue should continue to be seen as important and efforts to study this issue need to 

continue.  

 



73 

References 

Aggarwal, R., & Ranganathan, P. (2016). Common pitfalls in statistical analysis: The use of 

correlation techniques. Perspectives in Clinical Research, 7(4), 187–190. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5079093/ 

Aggarwal, R., & Ranganathan, P. (2019). Study designs: Part 2 - descriptive studies. 

Perspectives in Clinical Research, 10(1), 34–36. 

http://www.picronline.org/text.asp?2019/10/1/34/250766 

American Academy of Sleep Medicine. (n.d.). Sleep Education. Retrieved May 2, 2020, from 

http://sleepeducation.org/essentials-in-sleep/insomnia/overview-facts 

American College of Obstetricians and Gynecologists. (2020). The meonpause years. 

https://www.acog.org/patient-resources/faqs/womens-health/the-menopause-years 

American Federation of Teachers, AFL-CIO & The Badass Teachers Association. (2017). 2017 

Educator Quality of Work Life Survey. 

https://www.aft.org/sites/default/files/2017_eqwl_survey_web.pdf 

American Psychological Association. (2017, February 23). APA's survey finds constantly 

checking electronic devices linked to significant stress for most Americans. 

https://www.apa.org/news/press/releases/2017/02/checking-devices 

Amschler, D. H., & McKenzie, J. F. (2010). Perceived sleepiness, sleep habits and sleep 

concerns of public school teachers, adminstrators and other personnel. American Journal 

of Health Education, 41(2), 102–109. https://doi.org/10.1080/19325037.2010.10599134 

Bin, Y. S. (2016). Is sleep quality more important than sleep duration for public health?. Sleep, 

39(9), 1629–1630. http://dx.doi.org/10.5665/sleep.6078 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5079093/
http://www.picronline.org/text.asp?2019/10/1/34/250766
http://sleepeducation.org/essentials-in-sleep/insomnia/overview-facts
https://www.acog.org/patient-resources/faqs/womens-health/the-menopause-years
https://www.aft.org/sites/default/files/2017_eqwl_survey_web.pdf
https://www.apa.org/news/press/releases/2017/02/checking-devices
https://doi.org/10.1080/19325037.2010.10599134
http://dx.doi.org/10.5665/sleep.6078


74 

Bonnet, M. H., & Arand, D. L. (2020, January 7). Behavioral and pharmacologic therapies for 

chronic insomnia in adults. Retrieved May 6, 2020, from https://www-uptodate-

com.mclibrary.idm.oclc.org/contents/behavioral-and-pharmacologic-therapies-for-

chronic-insomnia-in-adults 

Buysse, D. J. (2014). Sleep health: Can we define it? Does it matter?. Sleep, 37(1), 9–17. 

https://academic.oup.com/sleep/article/37/1/9/2454038 

Buysse, D. J., Reynolds, C. F., III, Monk, T. H., Berman, S. R., & Kupfer, D. J. (1989). The 

Pittsburgh Sleep Quality Index: A new instrument for psychiatric practice and research. 

Psychiatry Research, 28(2), 193–213. https://psychiatry.pitt.edu/sites/default/files/inline-

files/PSQI%20Article.pdf 

Cauchemez, S., Ferguson, N. M., Wachtel, C., Tegnell, A., Saour, G., Duncan, B., & Nicoll, A. 

(2009). Closure of schools during an influenza pandemic. The Lancet, Infectious 

Diseases, 9(8), 473–481. https://www.ncbi.nlm.nih.gov/pubmed/19628172 

Cavallera, G. M., & Giudici, S. (2008). Morningness and eveningness personality: A survey in 

literature from 1995 up till 2006. Personality and Individual Differences, 44(1), 3–21. 

https://doi.org/10.1016/j.paid.2007.07.009 

Celis-Morales, C. A., Lyall, D. M., Steell, L., Gray, S. R., Iliodromiti, S., Anderson, J., Mackay, 

D. F., Welsh, P., Yates, T., Pell, J. P., Sattar, N., & Gill, J. M. (2018). Associations of 

discretionary screen time with mortality, cardiovascular disease and cancer are attenuated 

by strength, fitness and physical activity: Findings from the UK Biobank study. BMC 

Medicine, 16, Article 77. https://doi.org/10.1186/s12916-018-1063-1 

https://www-uptodate-com.mclibrary.idm.oclc.org/contents/behavioral-and-pharmacologic-therapies-for-chronic-insomnia-in-adults
https://www-uptodate-com.mclibrary.idm.oclc.org/contents/behavioral-and-pharmacologic-therapies-for-chronic-insomnia-in-adults
https://www-uptodate-com.mclibrary.idm.oclc.org/contents/behavioral-and-pharmacologic-therapies-for-chronic-insomnia-in-adults
https://academic.oup.com/sleep/article/37/1/9/2454038
https://psychiatry.pitt.edu/sites/default/files/inline-files/PSQI%20Article.pdf
https://psychiatry.pitt.edu/sites/default/files/inline-files/PSQI%20Article.pdf
https://www.ncbi.nlm.nih.gov/pubmed/19628172
https://doi.org/10.1016/j.paid.2007.07.009
https://doi.org/10.1186/s12916-018-1063-1


75 

Centers for Disease Control and Prevention. (2016). Sleep and health among adults in 

Minnesota. National Center for Chronic Disease Prevention and Health Promotion. 

https://www.cdc.gov/sleep/pdf/states508/FS_ShortSleepByState_MN_508tagged.pdf 

Centers for Disease Control and Prevention. (2018). Sleep and sleep disorders. 

https://www.cdc.gov/sleep/index.html 

Centers for Disease Control and Prevention. (2019, December 13). QuickStats: Percentage of 

adults aged ≥18 years who took medication to help fall or stay asleep four or more times 

in the past week, by sex and age group — National Health Interview Survey, United 

States, 2017–2018. MMWR Morb Mortal Wkly Rep 2019;68:1150. 

http://dx.doi.org/10.15585/mmwr.mm6849a5 

Centers for Disease Control and Prevention. (n.d.). Sleep and sleep disorders. Retrieved April 

12, 2020, from https://www.cdc.gov/sleep/data_statistics.html 

Chang, A.-M., Aeschbach, D., Duffy, J. F., & Czeisler, C. A. (2015). Evening use of light-

emitting eReaders negatively affects sleep, circadian timing, and next-morning alertness. 

PNAS, 112(4), 1232–1237. www.pnas.org/cgi/doi/10.1073/pnas.1418490112 

Chellappa, S. L., Steiner, R., Oelhafen, P., Lang, D., Götz, T., Krebs, J., & Cajochen, C. (2013). 

Acute exposure to evening blue-enriched light impacts on human sleep. Journal of Sleep 

Research, 22(5), 573–580. https://doi.org/10.1111/jsr.12050 

Christensen, M. A., Bettencourt, L., Kaye, L., Moturu, S. T., Nguyen, K. T., Olgin, J. E., 

Pletcher, M. J., & Marcus, G. M. (2016). Direct measurements of smartphone screen-

time: Relationships with demographics and sleep. PLOS ONE, 11(11), e0165331. 

https://doi.org/10.1371/journal.pone.0165331 

https://www.cdc.gov/sleep/pdf/states508/FS_ShortSleepByState_MN_508tagged.pdf
https://www.cdc.gov/sleep/index.html
http://dx.doi.org/10.15585/mmwr.mm6849a5
https://www.cdc.gov/sleep/data_statistics.html
www.pnas.org/cgi/doi/10.1073/pnas.1418490112
https://doi.org/10.1111/jsr.12050
https://doi.org/10.1371/journal.pone.0165331


76 

Cirelli, C. (2019, September 9). Insufficient sleep: definition, epidemiology, and adverse 

outcomes. https://www-uptodate-com.mclibrary.idm.oclc.org/contents/insufficient-sleep-

definition-epidemiology-and-adverse-outcomes 

Clark, A. J., Salo, P., Lange, T., Jennum, P., Virtanen, M., Pentti, J., Kivimaki, M., Vahtera, J., 

& Rod, N. H. (2015). Onset of impaired sleep as a predictor of change in health-related 

behaviours: Analysing observational data as a series of non-randomized pseudo-trials. 

International Journal of Epidemiology, 44(3), 1207–1037. 

https://doi.org/10.1093/ije/dyv063 

Czeisler, C. A. (2015). Duration, timing and quality of sleep are each vital for health, 

performance and safety. Sleep Health: Journal of the National Sleep Foundation, 1, 5–8. 

https://doi.org/10.1016/j.sleh.2014.12.008 

De Souza, J. C., Cortez de Sousa, I., Belísio, A. S., & Macêdo de Azevedo, C. V. (2012). Sleep 

habits, daytime sleepiness and sleep quality of high school teachers. Psychology & 

Neuroscience, 5(2), 257–263. https://doi.org/10.3922/j.psns.2012.2.17 

Depner, C. M., Stothard, E. R., & Wright., K. P., Jr. (2014). Metabolic consequences of sleep 

and circadian disorders. Current Diabetes Reports, 14(7), 507. 

https://doi.org/10.1007/s11892-014-0507-z 

Exelmans, L., & Van den Bulck, J. (2016). Bedtime mobile phone use and sleep in adults. Social 

Science and Medicine, 148, 93–101. https://doi.org/10.1016/j.socscimed.2015.11.037 

Exelmans, L., Gradisar, M., & Van den Bulck, J. (2018). Sleep latency versus shuteye latency: 

Prevalence, predictors and relation to insomnia symptoms in a representative sample of 

adults. Journal of Sleep Research, 27, Article e12737. 

https://onlinelibrary.wiley.com/doi/full/10.1111/jsr.12737 

https://www-uptodate-com.mclibrary.idm.oclc.org/contents/insufficient-sleep-definition-epidemiology-and-adverse-outcomes
https://www-uptodate-com.mclibrary.idm.oclc.org/contents/insufficient-sleep-definition-epidemiology-and-adverse-outcomes
https://doi.org/10.1093/ije/dyv063
https://doi.org/10.1016/j.sleh.2014.12.008
https://doi.org/10.3922/j.psns.2012.2.17
https://doi.org/10.1007/s11892-014-0507-z
https://doi.org/10.1016/j.socscimed.2015.11.037
https://onlinelibrary.wiley.com/doi/full/10.1111/jsr.12737


77 

Faust, O., Razaghi, H., Barika, R., Ciacciao, E. J., & Acharya, U. R. (2019). A review of 

automated sleep stage scoring based on physiological signals for the new millenia. 

Computer Methods and Programs in Biomedicine, 176, 81–91. 

https://doi.org/10.1016/j.cmpb.2019.04.032 

Feeley, M. (2019, May 2). Screen time survey reveals consumers spend 50 days a year on 

smartphones. https://www.thedrum.com/news/2019/05/02/screen-time-survey-reveals-

consumers-spend-50-days-year-smartphones 

Ford, E. S., Cuningham, T. J., & Croft, J. B. (2015). Trends in self-reported sleep duration 

among US adults from 1985 to 2012. SLEEP, 38(5), 829–832. 

https://doi.org/10.5665/sleep.4684 

Fossum, I. N., Nordnes, L. T., Storemark, S. S., Bjorvatn, B., & Pallesen, S. (2014). The 

association between use of electronic media in bed before going to sleep and insomnia 

symptoms, daytime sleepiness, morningness and chronotype. Behavioral Sleep Medicine, 

12(5), 343–357. https://doi.org/10.1080/15402002.2013.819468 

Gilbert, F., Richard, J.-B., Lapie-Legouis, P., Beck, F., & Vercambre, M.-N. (2015). Health 

behaviors: Is there any distinction for teachers? A cross-sectional nationwide study. 

PLOS ONE, 10(3), Article e0120040. https://doi.org/10.1371/journal.pone.0120040 

Gradisar, M., Wolfson, A. R., Harvey, A. G., Hale, L., Rosenberg, R., & Czeisler, C. A. (2013). 

The sleep and technology use of Americans: Findings from the National Sleep 

Foundation's 2011 Sleep in America Poll. Journal of Clinical Sleep Medicine, 9, 1291–

1299. https://doi.org/10.5664/jcsm.3272 

https://doi.org/10.1016/j.cmpb.2019.04.032
https://www.thedrum.com/news/2019/05/02/screen-time-survey-reveals-consumers-spend-50-days-year-smartphones
https://www.thedrum.com/news/2019/05/02/screen-time-survey-reveals-consumers-spend-50-days-year-smartphones
https://doi.org/10.5665/sleep.4684
https://doi.org/10.1080/15402002.2013.819468
https://doi.org/10.1371/journal.pone.0120040
https://doi.org/10.5664/jcsm.3272


78 

Green, A., Dagan, Y., & Haim, A. (2018). Exposure to screens of digital media devices, sleep, 

and concentration abilities in a sample of Israel adults. Sleep and Biological Rhythms, 16, 

273–281. https://doi.org/10.1007/s41105-018-0150-1 

Greenberg, M., Brown, J. L., & Abenavoli, R. (2016). Teacher stress and health effects on 

teachers, students and schools. Edna Bennett Pierce Prevention Research Center, 

Pennsylvania State University. Retrieved December 8, 2019, from 

http://prevention.psu.edu/uploads/files/rwjf430428.pdf 

Guadagni, V., Burles, F., Valera, S., Hardwick-Brown, E., Ferrara, M., Campbell, T., & Iaria, G. 

(2017). The relationship between quality of sleep and emotional empathy. Journal of 

Psychophysiology, 31(4), 158–166. https://doi.org/10.1027/0269-8803/a000177 

Harvard Medical School Division of Sleep Medicine. (2007, December 18). The characteristics 

of sleep. Retrieved October 10, 2019, from 

http://healthysleep.med.harvard.edu/healthy/science/what/characteristics 

Harvey, A. G., Murray, G., Chandler, R. A., & Soehner, A. (2011). Sleep disturbance as 

transdiagnostic: Consideration of neurobiological mechanisms. Clinical Psychology 

Review, 31, 225–235. https://doi.org/10.1016/j.cpr.2010.04.003 

Higgins, J. S., Michael, J., Austin, R., Åkerstedt, T., Van Dongen, H. P., Watson, N., Czeisler, 

C., Peck, A. I., & Rosekind, M. R. (2017). Asleep at the wheel--The road to addressing 

drowsy driving. SLEEP, 40(2). https://doi.org/10.1093/sleep/zsx001 

Hirshkowitz, M., Whiton, K., Albert, S., Alessi, C., Bruni, O., DonCarlos, L., Hazen, N., 

Herman, J., Katz, E. S., Kheirandish-Gozal, L., Neubauer, D. N., O'Donnell, A. E., 

Ohayon, M., Peever, J., Rawding, R., Sachdeva, R. C., Setters, B., Vitiello, M. V., Ware, 

J. C., & Adams Hillard, P. J. (2015). National Sleep Foundation’s sleep time duration 

https://doi.org/10.1007/s41105-018-0150-1
http://prevention.psu.edu/uploads/files/rwjf430428.pdf
https://doi.org/10.1027/0269-8803/a000177
http://healthysleep.med.harvard.edu/healthy/science/what/characteristics
https://doi.org/10.1016/j.cpr.2010.04.003
https://doi.org/10.1093/sleep/zsx001


79 

recommendations: Methodology and results summary. Sleep Health: Journal of the 

National Sleep Foundation, 1, 40–43. https://doi.org/10.1016/j.sleh.2014.12.010 

Jones, S. E., Lane, J. M., Wood, A. R., van Hees, V. T., Beaumont, R. N., Jeffries, A. R., Dashti, 

H. S., Hillsdon, M., Ruth, K. S., Tuke, M. A., Yaghootkar, H., Sharp, S. A., Yingjie, Jie, 

Y., Thompson, W. D., Harrison, J. W., Dawes, A., Byrne, E. M., Tiemeier, H.,...Weedon, 

M. N. (2019, January 29). Genome-wide association analyses of chronotype in 697,828 

individuals provides insights into circadian rhythms. Nature Communications, 10, 343. 

https://doi.org/10.1038/s41467-018-08259-7 

Kalmbach, D. A., Pillai, V., Roth, T., & Drake, C. L. (2014). The interplay beween daily affect 

and sleep: A 2-week study of young women. Journal of Sleep Research, 23(6), 636–645. 

https://doi.org/10.1111/jsr.12190 

Kamath, J., Prpich, G., & Jillani, S. (2015). Sleep disturbances in patients with medical 

conditions. Psychiatric Clinics of North America, 38(4), 825–841. 

https://doi.org/10.1016/j.psc.2015.07.011 

Kirsch, D. (2019, November 6). Stages and architecture of normal sleep. Retrieved December 

10, 2019, from https://www-uptodate-com.mclibrary.idm.oclc.org/contents/stages-and-

architecture-of-normal-sleep#H630021632 

Krantz-Kent, R. (2018, September 1). Television, capturing America's attention at prime time 

and beyond. Beyond the Numbers: Special Studies & Research, 7(14). 

https://www.bls.gov/opub/btn/volume-7/television-capturing-americas-attention.htm 

Lack, L. C., & Wright, H. R. (2007). Chronobiology of sleep in humans. Cellular and Molecular 

Life Sciences, 64, 1205–1215. https://doi.org/10.1007/s00018-007-6531-2 

https://doi.org/10.1016/j.sleh.2014.12.010
https://doi.org/10.1038/s41467-018-08259-7
https://doi.org/10.1111/jsr.12190
https://doi.org/10.1016/j.psc.2015.07.011
https://www-uptodate-com.mclibrary.idm.oclc.org/contents/stages-and-architecture-of-normal-sleep#H630021632
https://www-uptodate-com.mclibrary.idm.oclc.org/contents/stages-and-architecture-of-normal-sleep#H630021632
https://www.bls.gov/opub/btn/volume-7/television-capturing-americas-attention.htm
https://doi.org/10.1007/s00018-007-6531-2


80 

Lewis, O., Odyemi, Y., Joseph, V., Mehari, A., & Gillum, R. (2017). Screen hours and sleep 

symptoms, The US National Helath and Nutrition Examination Survey. Family and 

Community Health, 40(3), 231–235. https://doi.org/10.1097/FCH.0000000000000150 

Lin, Y.-H., Wong, B.-Y., Lin, S.-H., Chiu, Y.-C., Pan, Y.-C., & Lee, Y.-H. (2019). Development 

of a mobile application (app) to delineate "digital chronotype" and the effects of delayed 

chronotype by bedtime smartphone use. Journal of Psychiatric Research, 110, 9–15. 

https://doi.org/10.1016/j.jpsychires.2018.12.012 

Liu, Y., Wheaton, A. G., Chapman, D. P., Cunningham, T. J., Lu, H., & Croft, J. B. (2016, 

February 19). Prevalence of healthy sleep duration among adults--United States, 2014. 

Mobidity and Mortality Weekly Report (MMWR), 65(6), 137-141. 

https://www.cdc.gov/mmwr/volumes/65/wr/mm6506a1.htm 

MaKay, J. (2019, March 21). Screen time stats 2019: Here's how much you use your phone 

during the workday. RecueTime:blog. https://blog.rescuetime.com/screen-time-stats-

2018/ 

Mayo Clinic. (2019, October 16). Sleep aids: Understand over-the-counter options. 

https://www.mayoclinic.org/healthy-lifestyle/adult-health/in-depth/sleep-aids/art-

20047860 

McMahon, D. M., Burch, J. B., Youngstedt, S. D., Wirth, M. D., Hardin, J. W., Hurley, T. G., 

Blair, S. N., Hand, G. A., Shook, R. P., Drenowatz, C., Burgess, S., & Herbert, J. R. 

(2019). Relationships between chronotype, social jetlag, sleep, obesity and blood pressure 

in healthy young adults. Chronobiology International, 36(4), 493–509. 

https://doi.org/10.1080/07420528.2018.1563094 

https://doi.org/10.1097/FCH.0000000000000150
https://doi.org/10.1016/j.jpsychires.2018.12.012
https://www.cdc.gov/mmwr/volumes/65/wr/mm6506a1.htm
https://blog.rescuetime.com/screen-time-stats-2018/
https://blog.rescuetime.com/screen-time-stats-2018/
https://www.mayoclinic.org/healthy-lifestyle/adult-health/in-depth/sleep-aids/art-20047860
https://www.mayoclinic.org/healthy-lifestyle/adult-health/in-depth/sleep-aids/art-20047860
https://doi.org/10.1080/07420528.2018.1563094


81 

Medic, G., Wille, M., & Hemels, M. E. (2017). Short-and long-term health consequences of 

sleep disruption. Nature and Science of Sleep, 9, 151–161. 

https://doi.org/10.2147/NSS.S134864 

Minnesota Department of Education. (2020). MDE guidance on distance learning (03.12.20). 

https://education.mn.gov/MDE/dse/health/covid19/ 

Mollayeva, T., Thurairajah, P., Burton, K., Mollayeva, S., Shapiro, C. M., & Colantonio, A. 

(2016). The Pittsburgh Sleep Quality Index as a screening tool for sleep dysfunction in 

clinical and non-clinical samples: A systematic review and meta-analysis. Sleep Medicine 

Reviews, 25, 52–73. https://doi.org/10.1016/j.smrv.2015.01.009 

Muth, C. C. (2016). Sleep-wake disorders. JAMA, 316(12), Article 2322. 

https://doi.org/10.1001/jama.2016.17785 

Naghieh, A., Montgomery, P., Bonell, C. P., Thompson, M., & Aber, J. L. (2015). 

Organisational interventions for improving wellbeing and reducing work-related stress in 

teachers. Cochrane Database of Systematic Reviews, (4), Article CD010306. 

https://doi.org/10.1002/14651858.CD010306.pub2 

National Center for PTSD, Stanford School of Medicine, & The National Center for Telehealth 

and Technology. (n.d.). CBT-i Coach (Version 2.4 (1)) [Mobile app]. App Store. 

https://www.mobile.va.gov/app/cbt-i-coach 

National Highway Traffic Safety Administration. (n.d.). Drowsy driving. Retrieved December 5, 

2019, from https://www.nhtsa.gov/risky-driving/drowsy-driving 

National Institute of Neurological Disorders and Stroke. (2019). Brain basics: Understanding 

sleep. Patient & Caregiver Education. Retrieved October 10, 2019, from 

https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Understanding-Sleep 

https://doi.org/10.2147/NSS.S134864
https://education.mn.gov/MDE/dse/health/covid19/
https://doi.org/10.1016/j.smrv.2015.01.009
https://doi.org/10.1001/jama.2016.17785
https://doi.org/10.1002/14651858.CD010306.pub2
https://www.mobile.va.gov/app/cbt-i-coach
https://www.nhtsa.gov/risky-driving/drowsy-driving
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Understanding-Sleep


82 

National Institutes of Health. (2015). Racial and ethnic categories and definitions for NIH 

diversity programs and for other reporting purposes (NOT-OD-15-089). 

https://grants.nih.gov/grants/guide/notice-files/not-od-15-089.html 

National Sleep Foundation. (2011). 2011 Sleep in America poll: Communications technology in 

the bedroom. https://www.sleepfoundation.org/sites/default/files/inline-

files/SIAP_2011_Summary_of_Findings_0.pdf 

National Sleep Foundation. (2019a). How much sleep do adults need? [White paper]. 

SleepFoundation.org. https://www.sleepfoundation.org/professionals/whitepapers-and-

position-statements/white-paper-how-much-sleep-do-adults-need 

National Sleep Foundation. (2019b). Sleep in America poll 2019: Sleep health and scheduling. 

https://www.sleepfoundation.org/sites/default/files/2019-

03/SIA_2019_Sleep_Health_and_Scheduling.pdf 

National Sleep Foundation. (2019c). Sleep topics. Retrieved December 9, 2019, from 

https://www.sleepfoundation.org/sleep-topics 

Nielsen. (2019, August 5). The Nielsen local watch report: TV streaming across our cities. 

https://www.nielsen.com/us/en/insights/report/2019/the-nielsen-local-watch-report/# 

Paine, S.-J., Gander, P. H., & Travier, N. (2006). The epidemiology of 

morningness/eveningness: Influence of age, gender, ethnicity, and socioeconomic factors 

in adults (30-49 years). Journal of Biological Rhythms, 21(1), 68–76. 

https://doi.org/10.1177/0748730405283154 

Perrin, A., & Kumar, M. (2019, July 25). About three-in-ten U.S. adults say they are 'almost 

constantly' online. Pew Research Center. Retrieved November 2, 2019, from 

https://grants.nih.gov/grants/guide/notice-files/not-od-15-089.html
https://www.sleepfoundation.org/sites/default/files/inline-files/SIAP_2011_Summary_of_Findings_0.pdf
https://www.sleepfoundation.org/sites/default/files/inline-files/SIAP_2011_Summary_of_Findings_0.pdf
https://www.sleepfoundation.org/professionals/whitepapers-and-position-statements/white-paper-how-much-sleep-do-adults-need
https://www.sleepfoundation.org/professionals/whitepapers-and-position-statements/white-paper-how-much-sleep-do-adults-need
https://www.sleepfoundation.org/sites/default/files/2019-03/SIA_2019_Sleep_Health_and_Scheduling.pdf
https://www.sleepfoundation.org/sites/default/files/2019-03/SIA_2019_Sleep_Health_and_Scheduling.pdf
https://www.sleepfoundation.org/sleep-topics
https://www.nielsen.com/us/en/insights/report/2019/the-nielsen-local-watch-report/
https://doi.org/10.1177/0748730405283154


83 

https://www.pewresearch.org/fact-tank/2019/07/25/americans-going-online-almost-

constantly/ 

Pew Research Center. (2019, June 12). Mobile fact sheet. 

https://www.pewresearch.org/internet/fact-sheet/mobile/ 

Pílz, L. K., Keller, L. K., Lenssen, D., & Roenneberg, T. (2018). Time to rethink sleep quality: 

PSQI scores reflect sleep quality on workdays. Sleep, 41(5), Article zsy029. 

https://doi.org/10.1093/sleep/zsy029 

Roenneberg, T., Kantermann, T., Juda, M., Vetter, C., & Allebrandt, K. V. (2013). Light and the 

human circadian clock. In A. Kramer & M. Merrow (Eds.), Circadian clocks. Handbook 

of experimental pharmacology, (217) (pp. 311–331). Springer-Verlag. 

https://doi.org/10.1007/978-3-642-25950-0_13 

Shepardson, R. L., Funderburk, J. S., Pigeon, W. R., & Maisto, S. A. (2014). Insomnia treatment 

experience and preferences among veterans affairs primary care patients. Military 

Medicine, 179, Article 10:1072. 

https://academic.oup.com/milmed/article/179/10/1072/4159649 

Shrivastava, D., Jung, S., Saadat, M., Sirohi, R., & Crewson, K. (2014). How to interpret the 

results of a sleep study. Journal of Communit Hospital Internal Medicine Perspectives, 

4(5), Article 24983. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4246141/ 

Sonawane, P. P., Mahajan, A., & Shinde, C. S. (2019). Association between smartphone 

addiction and sleep quality along with objectively measured sleep. Indian Journal of 

Physiotherapy & Occupational Therapy, 13(4), 91–95. https://doi.org/10.5958/0973-

5674.2019.00139.4 

https://www.pewresearch.org/fact-tank/2019/07/25/americans-going-online-almost-constantly/
https://www.pewresearch.org/fact-tank/2019/07/25/americans-going-online-almost-constantly/
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://doi.org/10.1093/sleep/zsy029
https://doi.org/10.1007/978-3-642-25950-0_13
https://academic.oup.com/milmed/article/179/10/1072/4159649
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4246141/
https://doi.org/10.5958/0973-5674.2019.00139.4
https://doi.org/10.5958/0973-5674.2019.00139.4


84 

Sonnega, J., Sonnega, A., & Krueger, D. (2019). The city doesn't sleep: Community perceptions 

of sleep deficits and disparities. International Journal of Environmental Research and 

Public Health, 16, 3976. https://doi.org/10.3390/ijerph16203976 

Swalve, N., Harfmann, B., Mitrzyk, J., & Montoye, A. H. (2018). Utility of activity monitors and 

thermometry in assessing sleep stages and sleep quality. Journal for the Measurement of 

Physical Behaviour, 1(3), 108–121. 

https://journals.humankinetics.com/view/journals/jmpb/1/3/article-p108.xml 

Theorell-Haglöw, J., & Lindberg, E. (2016). Sleep duration and obesity in adults: What are the 

connections?. Current Obesity Reports, 5, 333–343. https://doi.org/10.1007/s13679-016-

0225-8 

Turner, C., Adame, D., & Nadworny, E. (Hosts). (2020, April 11). 'There is a huge disparity': 

What teaching looks like during coronavirus [Radio series episode]. In The Coronavirus 

Crisis. National Public Radio. https://www.npr.org/2020/04/11/830856140/teaching-

without-schools-grief-then-a-free-for-all 

United States Census Bureau. (2017). Race & ethnicity. 

https://www.census.gov/mso/www/training/pdf/race-ethnicity-onepager.pdf 

United States Census Bureau. (2019, July 1). Quick Facts: Le Sueur County, Minnesota. 

https://www.census.gov/quickfacts/lesueurcountyminnesota 

Vallance, J. K., Buman, M. P., Stevinson, C., & Lynch, B. M. (2015). Associations of overall 

sedentary time and screen time with sleep outcomes. American Journal of Health 

Behavior, 39(1), 62–67. https://doi.org/10.5993/AJHB.39.1.7 

https://doi.org/10.3390/ijerph16203976
https://journals.humankinetics.com/view/journals/jmpb/1/3/article-p108.xml
https://doi.org/10.1007/s13679-016-0225-8
https://doi.org/10.1007/s13679-016-0225-8
https://www.npr.org/2020/04/11/830856140/teaching-without-schools-grief-then-a-free-for-all
https://www.npr.org/2020/04/11/830856140/teaching-without-schools-grief-then-a-free-for-all
https://www.census.gov/mso/www/training/pdf/race-ethnicity-onepager.pdf
https://www.census.gov/quickfacts/lesueurcountyminnesota
https://doi.org/10.5993/AJHB.39.1.7


85 

Van Someren, E. J., Cirelli, C., Dijk, D.-J., Van Cauter, E., Schwartz, S., & Chee, M. W. (2015). 

Disrupted sleep: From molecules to cognition. The Journal of Neuroscience, 35(41), 

13889–13895. https://doi.org/10.1523/JNEUROSCI.2592-15.2015 

Vizcaino, M., Buman, M., DesRoches, C. T., & Wharton, C. (2019). Reliability of a new 

measure to assess modern screen time in adults. BMC Public Health, 19, Article 1386. 

https://doi.org/10.1186/s12889-019-7745-6 

Walch, O. M., Cochran, A., & Forger, D. B. (2016). A global quantification of “normal” sleep 

schedules using smartphone data. Science Advances, 2(e1501705). 

https://doi.org/10.1126/sciadv.1501705 

Watson, N. F., Badr, M. S., Belenky, G., Bliswise, D. L., Buxton, O. M., Buysse, D., Dinges, D. 

F., Gangswisch, J., Grandner, M. A., Kushida, C., Malhotra, R. K., Martin, J. L., Patel, S. 

R., Quan, S., & Tasali, E. (2015). Recommended amount of sleep for a healty adult: A 

joint consensus statement of the American Academy of Sleep Medicine and Sleep 

Research Society. Sleep, 38(6), 843–844. https://doi.org/10.5665/sleep.4716 

Williams, J., Roth, A., Vatthauer, K., & McCrae, C. (2013). Cognitive Behavioral Treatment of 

Insomnia. Chest, 143(2), 554–565. https://doi.org/10.1378/chest.12-0731 

Xanidis, N., & Brignell, C. M. (2016). The association between the use of social network sites, 

sleep quality and cognitive function during the day. Computers in Human Behavior, 55, 

121–126. https://doi.org/10.1016/j.chb.2015.09.004 

Youngstedt, S. D., Goff, E. E., Reynolds, A. M., Kripke, D. F., Irwin, M. R., Bootzin, R. R., 

Khan, N., & Jean-Louis, G. (2016). Has adult sleep duration declined over the last 50+ 

years?. Sleep Medicine Reviews, 28, 69–85. https://doi.org/10.1016/j.smrv.2015.08.004 

  

https://doi.org/10.1523/JNEUROSCI.2592-15.2015
https://doi.org/10.1186/s12889-019-7745-6
https://doi.org/10.1126/sciadv.1501705
https://doi.org/10.5665/sleep.4716
https://doi.org/10.1378/chest.12-0731
https://doi.org/10.1016/j.chb.2015.09.004
https://doi.org/10.1016/j.smrv.2015.08.004


86 

Appendix A 

 

  



87 

 

Appendix B 

Copyright notice: The Pittsburgh Sleep Quality Index (PSQI) is copyrighted by Daniel J. 

Buysse, M.D. Permission has been granted to reproduce the scale on this website for clinicians to 

use in their practice and for researchers to use in non- industry studies. For other uses of the 

scale, the owner of the copyright should be contacted. 
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