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Abstract 

Madison, CeCe R Consequences of sleep deprivation among college students. Oral Roberts University, 

2019. 

 The purpose of this study was to examine the possible consequences of sleep deprivation among 

college students. 

 Literature from thirty-two professional journal articles, and twelve professional websites were 

reviewed. The resulting information was organized into categories as described in the purpose of the 

study. 

 Currently, college students only receive 6-6.9 hours of sleep on average per night (University 

Health Center, 2019). Seven or more hours of sleep a night has been recommended by the American 

Academy of Sleep Medicine and Sleep Research Society to avoid the health risks shown to be associated 

with chronic inadequate sleep (AASM, 2017). Lack of sleep showed an increased risk of experiencing 

mental health symptoms by more than 20% on average (AASM, 2019). Without enough sleep, executive 

function, academics, work, and daily life is impaired (National Sleep Foundation, 2019). Sleep also 

plays a vital role in the recovery process in student-athletes as exercise depletes energy, fluids, and 

breaks down muscle (National Sleep Foundation, 2019). Chen found students who suffered 

sleeplessness during their senior year were 40% less likely to graduate, and those sleep deprived their 

freshman and senior year were 25% less likely to graduate (Chen, 2019). Similarly, Heijden found 

greater chronic sleep reduction and worse sleep quality were significant in the association with worse 

academic achievement and study concentration (Heijden, 2017). Another study found that sleeping 

patterns that slept twice every 24 hours, rather than sleeping once throughout the night or taking 

multiple naps throughout the day, showed an increased pass percentage (87%) during midterms (Saeed, 

2015). Slutsky found that sleep deprivation negatively affected simple tasks and decreased brain activity 
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(Slutsky, 2017). In another study, athletes were found to be poor sleepers with mean PSQI scores of 5.38 

± 2.45, which affected their daily routines and activities (Mah, 2018). Schwartz found an increase in 

tennis serving accuracy after a week of sleep extension (41.8%) vs. during a week of sleep deprivation 

(35.7%) (Schwartz, 2015). A review found collegiate basketball players following sleep extension, had 

an increase in scoring during free-throw shots (9%) and 3-point field goals (9.2%). However, one night 

of sleep deprivation did not significantly affect collegiate weightlifters lifting performance (Watson, 

2017). A study found poor sleep was significantly associated with increased suicide risks (Becker, 

2018). Another study found global sleep quality (39% in externalizing problems), nighttime sleep 

disruptions (45% in somatic problems), and sleep latency (37% in anxiety problems) all had significant 

effects on mental health greatly related to symptoms of psychological distress (Milojevich, 2016). 

Similarly, Becker found anxiety (significance of 46%), depression (significance of 64%), and ADHD 

uniquely associated with poor sleep status (Becker, 2018). Zhang found that poor sleep quality was 

closely associated with depressive symptoms, and that coping styles were able to reduce the strength of 

this association (Zhang, 2018). 
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Chapter 1 

Introduction 

Sleep plays a vital role in an individual's health and well-being. Enough quality sleep has shown 

to protect one’s mental health, physical health, quality of life, and safety (NHLBI, 2019). The lack of 

sleep can affect mood, memory, and health in many ways. Sleep deprivation has shown a 3x increased 

risk for Type 2 Diabetes, a 48% increase in developing heart disease, a less active immune system, and 

has the ability to age the brain from 3-5 years (John Hopkins Medicine, 2019). The CDC has reported 

more than a third of American adults do not get enough sleep regularly (CDC, 2016). Seven or more 

hours of sleep a night has been recommended by the American Academy of Sleep Medicine and Sleep 

Research Society to avoid the health risks shown to be associated with chronic inadequate sleep. 

However, the benefits of healthy sleep are not shown solely from adequate sleep duration, but also 

appropriate timing, regularity, good sleep quality, and the absence of sleep disorders (AASM, 2017). 

 There has been a suggested dose-response relationship between the lack of sleep and mental 

health symptoms in college students (AASM, 2019). Every additional night of insufficient sleep showed 

an increased risk of experiencing mental health symptoms by more than 20% on average. Specifically, 

an increased risk of 21% for depressive symptoms, 24% for hopelessness, 24% for anger, 25% for 

anxiety, 25% for the desire to self-harm, and 28% of an increase was in thoughts of suicide (AASM, 

2019).  

 Fifty percent of college students compared to 36% of adolescents and adults have reported 

daytime sleepiness, and 60% of students reported at least three days a week of feeling tired, or sleepy. 

Most college students are sleep deprived and get 6-6.9 hours of sleep on average (University Health 

Center, 2019). Seventy-one percent of students reported less than 8 hours of sleep (Hershner, 2014). 

Fitbit showed that the average user was in bed for 7 hours and 33 minutes, yet with restlessness or being
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awake accounted for, that same Fitbit user was shown to receive only 6 hours and 38 minutes of sleep 

each night (Kosecki, 2017). Though different people’s bodies require different amounts of sleep to feel 

rested, most adults require somewhere between 6-10 hours (University Health Center, 2019). 

 Many people, including student-athletes, do not get the necessary amount of sleep their bodies 

need due to balancing time given to sports and academics or a sleep disorder. A survey done by the 

American College Health Association found that most student-athletes reported having four nights a 

week of insufficient sleep. To confirm sleep loss in athletes, an NCAA study showed one-third of 

student-athletes got less than 7 hours of sleep each night (Grandner, 2018). Exercise depletes energy, 

fluids, and breaks down muscle, and sleep plays a role in the recovery process. Research indicated that 

less sleep increased the possibility of fatigue, low energy, and poor focus during athletic performance 

(National Sleep Foundation, 2019). Good sleep habits help a person to think, remember information, and 

make decisions. Without enough sleep, executive function is impaired, and academics, work, and daily 

life suffer the consequences (National Sleep Foundation, 2019). Studies showed that sleep loss led to 

learning and memory impairment, as well as a decrease in attention and vigilance. Sleeping 6 or fewer 

hours a night for two weeks left students feeling as poorly as an individual who had not slept in 48 hours 

(AASM, 2017). 

 

Statement of the Problem 

 

The purpose of this study was to examine the consequences of sleep deprivation among college students. 

 

Significance of the study 

 

More than one-third of Americans do not get enough sleep (CDC, 2016). It is crucial to be aware 

of the benefits sleep has on mental health, physical health and quality of life (NHLBI, 2019). Sleep 
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deprivation can lead to impaired executive function, academics, work, and daily life (National Sleep 

Foundation, 2019). Sleep loss increased the risk of mental health issues; with every additional night of 

insufficient sleep there was a 20% increased risk of experiencing mental health symptoms (AASM, 

2019). Student-athletes were also found to be sleep deprived, which affected their performance 

(Grandner, 2018). 

 

Hypothesis 

 

 It was hypothesized that sleep deprivation among college students would negatively affect their 

cognitive and athletic performances, as well as their mental well-being. 

 

Limitations and Delimitations 

 

 The information and materials gathered for this study were acquired from various databases 

available to Oral Roberts University. This study was limited in that it had to be completed within the 

course’s allotted time frame. This study relied on other professional studies and focused on the 

association between sleep deprivation and an overall healthy lifestyle. 

 

Definitions of Terms 

 

Adult Self Report Form (ASR): The ASR asks participants to report on their general behaviors and 

substance use over the past six months (Milojevich, 2016). 

 

Biphasic Sleeping Pattern: An individual who sleeps twice every 24 hours (Saeed, 2015). 

Center for Epidemiologic Studies Depression (CESD-10) scale: The CESD-10 is a questionnaire used 

to measure depressive symptoms in the general population (Wallace, 2017). 

Chronic Sleep Deprivation: Individuals who obtain less than 7 hours of sleep on average during most 

days of the week (Norbury, 2019). 
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Chronic Sleep Reduction Questionnaire (CSRQ): The CSRQ is a questionnaire that measures 

symptoms of chronic sleep reduction, such as shortness of sleep, loss of energy, sleepiness, and irritation 

during the previous two weeks (Heijden, 2018). 

Cognitive Emotion Regulation Questionnaire (CERQ): Measures an individual’s coping strategies 

after a negative event (Amaral, 2018). 

Cognitive Performance: The way a person learns and performs (Patrick, 2017). 

Cohen’s Perceived Stress Scale: Assesses the current level of stress the participant is experiencing 

(Wallace, 2017). 

Depression Anxiety Stress Scales-21 (DASS-21): A 7-item questionnaire asking about depressive 

symptoms within the past week (Becker, 2018). 

 

Difficulties in Emotion Regulation Scale (DERS): The DERS is a 36-item, questionnaire that assesses 

difficulties in emotion regulation across nonacceptance of emotional experiences, difficulty engaging in 

goal-directed behavior, limited access to strategies for emotion regulation, lack of emotional clarity, lack 

of awareness of emotions, and impulse control difficulties (Pickett, 2016). 

Disengaged-Coping: An attempt to distance oneself both physically and emotionally from a stressor 

(Zhang, 2018). 

Distressing Events Questionnaire (DEQ): The DEQ is a 17-item questionnaire that assesses Post 

Traumatic Stress Syndrome within the past 30 days (Pickett, 2016).  

Emotional-Coping: An individual able to reduce the negative emotional response towards stress, in 

order to better manage the stressor (Zhang, 2018). 

Engaged-Coping: When an individual directly tries to take charge and manage a stressor (Zhang, 

2018). 

Epworth Sleepiness Scale (ESS): An 8-item questionnaire that assesses current sleepiness by asking 

participants to indicate the odds of dozing off in particular situations, including those in which most 

people would be expected to fall asleep (lying down to rest) (Milojevich, 2016).  

Executive Functioning Problems: When an individual has difficulty maintaining focus and attention 

(Rosen, 2016). 

Externalizing Problems: Not being able to maintain focus, breaking the rules, or having physical 

aggression (Milojevich, 2016). 
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Global Sleep Quality: How a participant would describe their sleep, such as a good or poor night’s 

sleep (Milojevich, 2016). 

Globally Perceived Stress: How an individual handles and views a stressor (Amaral, 2018).  

Goal-Directed Learning: When an individual is taught or the process of learning something new, based 

on a goal that has been set (Jei Chen, 2017). 

Insomnia: A sleeping disorder where one has difficulty falling asleep, staying asleep, and waking up 

too early (Nardoff, 2014). 

Internalizing Problems: When an individual is having emotional issues such as depression or anxiety 

(Milojevich, 2016). 

Monophasic Sleeping Pattern: An individual who sleeps once for more than 6 hours every 24 hours 

(Saeed, 2015). 

Munich Chronotype Questionnaire: A questionnaire that measures the participants sleep duration 

(Norbury, 2019). 

Pittsburgh Sleep Quality Index (PSQI): A 19-item questionnaire that measures an individual’s sleep 

quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbance, use of medication and 

daytime dysfunction. The PSQI measures poor sleep quality with a score >5, and a score <5 indicates 

good sleep quality (Kloss, 2016).  

 

Polyphasic Sleeping Pattern: An individual who takes multiple naps per day (Saeed, 2015). 

Problem-Coping: When an individual reduces a stressor by coming up with a solution/problem-solving 

(Zhang, 2018). 

Profile of Mood States (PoMS): A questionnaire that assesses individual’s negative thinking, such as 

worry or rumination (Amaral, 2018). 

Psychomotor Vigilance Task (PVT): A timed reaction test that measures mental alertness and reaction 

time (Chen, 2017).  

 

Sleep Beliefs Scale (SBS): The SBS is a questionnaire that looks at the participants’ knowledge on the 

influence of specific factors on sleep, such as consumption behaviors (alcohol, caffeine, nicotine, sleep 

medication), diurnal behaviors (physical exercise and naps), and activities and thoughts prior to sleep 

(eating, studying, relaxing, worries) (Heijden, 2018). 
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Sleep Deprivation: An individual who does not get the recommended 7 hours of sleep (Schwartz, 

2015). 

Sleep Extension: When an individual gets more than the recommended 7 hours of sleep (Schwartz, 

2015). 

Sleep Hygiene Awareness and Practice Scale: A self-report questionnaire that assesses individual’s 

knowledge and practice of sleep hygiene. It also assesses the knowledge participants do or do not have 

regarding different behaviors that affect sleep, such as caffeine or naps (Kloss, 2016). 

Sleep Hygiene: An individual’s knowledge about healthy sleep practices, such as the effects of caffeine, 

alcohol, exercise, napping, etc., on sleep (Kloss, 2016). 

Sleep Onset Latency: Length of time that it takes to fall asleep after going to bed (Kloss, 2016).  

Somatic Problems: A physical symptom, such as pain/fatigue that causes problems when functioning 

and causes emotional distress (Milojevich, 2016).  

Spielberger Trait Anxiety Index (STAI): A 20-item questionnaire that measures individual’s anxiety 

proneness (Norbury, 2019). 

Stanford Sleepiness Scale (SSS): The SSS is a questionnaire that records the number of hours slept 

each night, and rated feelings of tiredness (Famodu, 2017). 

Subjective Sleep Quality: How participants viewed their own sleep (Norbury, 2019). 

Subjective Well-Being: A measure of how one views him/herself in terms of relationships, achieved 

goals, and how he/she views self (Peach, 2016). 

The Barkley Adult ADHD Rating Scale-IV: An 18-item questionnaire that assesses participants 

current ADHD symptoms, with each item representing a behavior and asking how often the participant 

felt that way within the past six months (Becker, 2018). 

The Suicidal Behaviors Questionnaire–Revised (SBQ-R): The SBQ-R is a 4-item questionnaire that 

assesses aspects of suicidal behavior, such as lifetime ideation/attempt, frequency of ideation within the 

past 12 months, talking about ideation with someone, and the likelihood of a future suicide attempt 

(Becker, 2018).   

 

Traumatic Life Events Questionnaire (TLEQ): A list of 22 potentially traumatic events (physical and 

sexual assault, military combat, motor vehicle accident) presented, where participants select how often 

that event happens (Pickett, 2016). 
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Ventromedial Prefrontal Cortex (vmPFC): The vmPFC is involved in many cognitive processes, such 

as decision making, emotional regulation, and learning and memory (Chen, 2017).   

 

Wingate Anaerobic Test: Commonly performed on a cycle ergometer and is primarily used to measure 

an individual’s anaerobic capacity and anaerobic power outputs (Famodu, 2017).  

Wrist Actigraphy: A small device that is wrapped around participants’ wrists in order to monitor sleep 

patterns (Jei Chen, 2017). 
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Chapter 2 

Introduction 

 Chapter two is a summary of the effects of sleep deprivation among college students. The 

summary is organized into the following subdivisions: 1.) Prevalence, Causes, and Awareness of Sleep 

Deprivation, 2.) Consequences of Cognitive Performance Following Sleep Deprivation, 3.) The Effects 

of Sleep Deprivation on Athletic and Physical Performance, and 4.) Mental Health Effects of Sleep 

Deprivation.  

Prevalence, Causes, and Awareness of Sleep Deprivation 

Prevalence 

 Barone studied 19 participants enrolled as full-time undergraduates and worked at least ten hours 

a week. His study focused on how working college students both experienced and thought about sleep 

through open-ended interviews. With each of the participants keeping up with a sleep diary the week 

previous to their interviews, the authors were able to explore how the participants viewed and prioritized 

sleep. The average amount of self-reported sleep before the interview was seven hours and twenty-eight 

minutes, with 20% of participants who reported at least one night out of four weekdays sleeping ≤ 6 

hours, 89% reported sleeping ≤ 7 hours on at least one of four weekdays, and 47% reported a short sleep 

night three or four times during the weekdays. Though the study did not show consistently poor sleep 

habits, this study was done towards the beginning of the semester. The participants admitted that as the 

semester continued, class loads became heavier, which was when sleep tended to be lost. In conclusion, 

the authors found that due to the small sample size, statistical tests to examine relationships between 

hours worked and hours slept were not possible. The authors found that if the study’s goal was to 

understand working university students and their sleep, data should be collected throughout the entire 

semester, as sleep loss rises and falls depending on students’ course calendar (Barone, 2017).
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Causes 

Ranasinghe studied 100 college students to highlight the prevalence and contributing factors of 

sleep deprivation. A survey conducted for each participant assessed routine time to sleep at night, factors 

that played a role in a sleepless night, and whether or not sleep deprivation led to dozing off during the 

day.  

Figure 1. Routine time to sleep at night (Ranasinghe, 2018) 

  

 

Figure 2. Indicate which of the following cause you to lose sleep? (Ranasinghe, 2018) 

 

The results shown in Figure 1 represents the participants’ routine time to go to bed at night, whereas 

Figure 2 shows what caused college participants to sacrifice sleep. The first major cause of sleep 
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deprivation was shown in 38% of participants who gave up their sleep for the internet. Another major 

cause was due to stress shown in 21% of participants in an attempt to balance studies and social life.  

Figure 3. What activities have you hooked to cause you to sacrifice your sleep? (Ranasinghe, 2018) 

 

 

Figure 4. Do you doze during the day following sleep deprivation? (Ranasinghe, 2018) 

 

 

Continuing to conclude the study’s results, Figure 3 shows 27% of participants stayed up late to prepare 

for examinations, another major cause of sleep deprivation; 34% of participants chose fun over sleep, 

and 63% percent of those sleep-deprived reported dozing off during the day following a sleepless night. 

In conclusion, this study acknowledged how common inadequate sleep hygiene within the participants 
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was, as students often sacrificed sleep for technology, their social environment, and/or academic 

purposes (Ranasinghe, 2018).    

 Lichuan Ye studied 440 undergraduate students to examine napping habits college students had 

and the relationship of these variables with nighttime sleep. Sleep quality was measured using the 

Pittsburgh Sleep Quality Index (PSQI), and participants were asked questions regarding nap frequency, 

how long the nap would last, and the time participants took naps. A correlation analysis was performed 

to determine the relationship between individuals napping habits and sleep quality. A PSQI score higher 

than 5 reported poor sleep quality and was the score in 58.7% of participants. Higher PSQI scores were 

correlated with shorter sleep duration at night and an increased difference in sleep hours between school 

days and weekends. Participants who reported napping at least three times per week the month before 

the survey showed the highest PSQI scores, indicating the poorest sleep quality (7 ± 2.5), which was 1.2 

points higher than students who reported no napping (5.8 ± 3.3; p = .052). Frequent napping described 

77.6% of the participants. Sixty-three percent of participants reported missing or being late for school 

due to oversleeping, and 25.4% of frequent nappers were found to be the least likely to feel satisfied 

with the amount of sleep they got on nights before class. The study found that 23% of participants 

napped between 12 and 3 pm and 67% between 3 and 6 pm. Compared to students who napped at other 

times during the day, those who napped between 6 and 9 pm reported fewer hours of sleep (5.7 ± 1.2 

hours) on school nights and also showed more of a tendency to be late or miss class due to oversleeping. 

In conclusion, this study found that the participants showed a higher risk of poor nighttime sleep quality 

and sleep deprivation after long, frequent, and late night naps (Lichuan Ye, 2015). 

 Rosen studied more than 734 college students sleep problems related to technology. Participants 

filled out questionnaires to assess daily smartphone use and anxiety without technology, and how 

dependent participants felt towards technology. The study found 50% of participants kept their phone 
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near them when they slept, 49% checked it once a night, and 32% checked it at least twice a night. The 

average amount of sleep the students showed was 6.68 hours, with 33.5% getting less than 7 hours a 

night, and 32% getting exactly 7 hours of sleep a night.  

Figure 5. Proposed path model for sleep problems in college students (Rosen, 2016) 

 

Figure 5 shows executive functioning problems (maintaining focus and attention) predicted more 

nighttime phone awakenings with a significance of 13%, which led to sleep problems (significance of 

14%). Figure 5 also shows the direct relationship, with a significance of 26%, between executive 

functioning problems and sleep problems. With a significance of 19%, students that were more anxious 

about and dependent on technology predicted more daily smartphone use, which then predicted sleep 

problems. Anxiety/dependence also predicted nighttime phone awakenings with a significance of 21%, 

which also led to sleep problems. In conclusion, this study found participants with executive functioning 

problems and were anxious about and dependent on technology, had a compromised state of sleep 

(Rosen, 2016). 
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Awareness 

 Kloss conducted a “Sleep 101” program aimed to educate 120 undergraduate students about 

healthy sleep practices, helpful thoughts about sleep, and ways to improve sleep. A series of 

questionnaires (Dysfunctional Beliefs about Sleep (DBAS-SF), Pittsburgh Sleep Quality Index, Sleep 

Hygiene Awareness and Practice Scale, etc.) were used to grasp an individual's sleep quality and 

quantity and were taken by each participant. For the study, participants were given sleep logs to 

complete over the two week study period and were divided randomly into a sleep education (SE) and 

sleep monitoring (SM) group. At the end of the two week baseline period, participants in the SE 

condition returned for two, 90-minute Sleep 101 workshops, where participants were given a 

presentation on the benefits of sleep, daytime consequences of poor sleep, and tips for good hygiene 

sleep practices. During this time, participants in the SM condition continued to monitor their sleep onset 

latency regularly. After the two week period passed, participants were asked to follow up with the same 

questionnaires initially taken. The results showed significant improvements in SE DBAS-SF scores. 

With higher scores indicating more dysfunctional beliefs and attitudes, the SE group showed a mean 

score of 42.24, SD = 17.95, whereas the SM group showed a mean score of 53.63, SD = 14.87. 

Participants in the SE group also showed to have significantly better sleep hygiene knowledge scores. 

With lower scores indicating better sleep hygiene, the SE group showed a mean score of 16.66, SD = 

3.33, whereas the SM group showed a mean score of 19.98, SD = 3.97. Lastly, participants in the SE 

group displayed a significant decrease in sleep onset latency compared to the SM group. In conclusion, 

this study found that a brief sleep intervention benefitted the SE group, in comparison to those who were 

simply monitored. This research suggested the importance of interventions aimed at teaching sleep 

hygiene and quality (Kloss, 2016).  
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Consequences of Cognitive Performance Following Sleep Deprivation 

 Chen studied 7,419 college students by collecting data from the participants’ freshman year until 

their senior year, to examine the relationship between sleep deprivation and GPA and college 

graduation. Only data from the participants’ spring freshman year and the spring of their senior year was 

used in this study. Chen’s study used a sample of 3,549 students with GPA information from schools 

and a sample of 3,870 students with graduation records from schools. To better estimate how sleep 

deprivation impacted college students, Chen used the information obtained from school records that 

showed the student’s end-of-semester GPA from the school. The results of this study showed the 

prevalence of sleep deprivation was high and was negatively associated with GPA. Students who 

reported chronic sleep deprivation during their senior year only, and during both freshman and senior 

years had a lower chance of graduating than students who reported no chronic sleep deprivation. 

Students who suffered sleeplessness during their senior year were 40% less likely to graduate, and those 

sleep deprived their freshman and senior year were 25% less likely to graduate. The findings of this 

study revealed that chronic sleep deprivation negatively influenced academic achievement among the 

studied participants (Chen, 2019).   

 Chen studied 3,690 college student’s data from freshman until senior year, to examine the impact 

that sleep deprivation had on leadership and the need for cognition. Chen used data only from the spring 

of the participants’ freshman year until the spring of their senior year. A correlation analysis used began 

with a random-effects model (age, gender, race/ethnicity, parent education, grant/scholarship, etc.) and a 

fixed-effect model (non-random quantities) to evaluate the relationship between chronic sleep 

deprivation and developmental outcomes. Statistics showed that over 25% of students reported chronic 

sleep deprivation during both freshman and senior year. About 15% of students reported being deprived 
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of sleep solely during their freshman year, with another 15% reporting chronic sleep deprivation in their 

senior year only. Results based on the random-effects model showed that chronic sleep deprivation was 

associated with decreased leadership skills (β = -.09, p < .001) and need for cognition (β = .08, p < 

.001). The random effects model showed similar results for leadership skills (β = -.09, p < .01) and need 

for cognition (β = -.06, p < .01). These results supported the authors’ hypothesis stating that chronic 

sleep deprivation was a predictor of the participants’ developmental outcomes (Chen, 2019). 

Jei Chen studied 94 healthy college students to evaluate the effects of sleep deprivation in goal-

directed learning and habitual actions in participants. Jei Chen used two similar experiments and divided 

participants into an SC (sleep control) group or SD (sleep deprivation) group. To monitor sleep patterns, 

each participant was given a sleep diary to complete as well as a wrist actigraphy that was worn until 

they completed the study. In Experiment 1, the SC group was given a 9-hour sleep opportunity, 

monitored by wrist actigraphy and woken up the next morning to perform a 10-minute psychomotor 

vigilance task (PVT (timed reaction test that measures mental alertness and reaction time)). The SD 

group of Experiment 1 stayed awake the entire night. They were assessed for subjective sleepiness and 

completed the PVT to measure their alertness during the first 10 minutes of every hour from 10 pm to 6 

am. The results of this study showed that subjective sleepiness significantly increased in the SD group. 

The SD group also presented a reduction of psychomotor vigilance, shown with a decrease in average 

response speed (p < 0.001 for both experiments) and an increase in attention lapses (failure to maintain 

focus (reaction time ≥ 500 ms)) (p <0.001 for both experiments) in the PVT. These results showed that 

the experiments were successfully able to manipulate the SD group. As for goal-directed learning, the 

ventromedial prefrontal cortex (vmPFC) is where goal-directed learning is activated in the brain. The 

vmPFC showed below-baseline activation in the SD group and showed a significant difference in 

comparison to the SC group. Learning was concluded to be most efficient under well-rested conditions. 
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In conclusion, sleep-deprived participants over-relied on habitual control when sleeplessness seemed to 

impair the participants’ ability to learn (Jei Chen, 2017). 

Patrick studied 64 college students to determine whether a night without sleep would have a 

negative impact on their cognitive performance. Divided into a sleep deprivation or normal night’s sleep 

group, those who had a normal night's sleep were asked to report how much sleep they had gotten, 

whereas the sleep deprived group was required to fill out a form every 45 minutes to confirm that they 

were still awake. The cognitive tests performed consisted of a test for working memory span, involving 

repeating colors and sounds randomly sequenced. Another cognitive test that was used were standard 

stroop charts. The stroop charts involved reading blank texts, reading words with a mismatched color, 

articulating the color of colored blocks, and articulating the color of mismatched words. Following the 

one night of sleep deprivation, or normal night's rest, no significant differences were found in either of 

the cognitive tests. This suggested that one night of sleep deprivation had minimal effect on a student’s 

cognitive capacity. The results of this study indicated that acute sleep deprivation was not detrimental to 

the participants cognitive abilities (Patrick, 2017). 

Heijden studied 1,378 college students to investigate the relationship between chronic sleep 

reduction, sleep quality, and sleep hygiene knowledge with academic achievement. The academic 

performance was based on self-reported information regarding participants average grade as well as 

their last exam grade during that academic year. Students were assessed with a short test that addressed 

their ability to concentrate and maintain focus during academic tasks. The students also took the Chronic 

Sleep Reduction Questionnaire (measures sleep debt and sleep need), the Pittsburgh Sleep Quality Index 

(measures quality and patterns of sleep), and the Sleep Beliefs Scale (measures individual’s beliefs and 

attitudes about sleep), exploring the participants’ knowledge on the importance of sleep, as well as the 

activities done leading up to sleep. The results showed that 54% of the participants had a global PSQI 
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score greater than 5, which was indicative of poor sleep quality. Greater chronic sleep loss and worse 

sleep quality were significant in the association with worse academic achievement (correlation 

coefficients from -.09 to -.18) and study concentration (r = -0.30 to -0.45). Unfortunately, those with 

better sleep hygiene knowledge only had a small positive association (r = 0.09) with the average grade 

from the studies current and past academic year. In conclusion, the hypothesis of this study was proven 

based on the results that showed chronic sleep reduction was associated with lower academic 

achievement and subjective study concentration within the participants studied (Heijden, 2017). 

Saeed studied 347 undergraduate medical students to determine the connection between sleep 

patterns and academic performance through a questionnaire-based survey. The questionnaire included 

questions on the students sleeping patterns, how long they slept, problems with recalling, and ability to 

focus on studies. The academic performance was evaluated based on their performance during 

midterms, which were within one month of the survey. The study found that 50% of those with 

monophasic sleeping patterns (slept once throughout the night 6+ hours), 58.2% of those with biphasic 

sleeping patterns (slept twice every 24 hours) and 32% of those with polyphasic sleeping patterns (took 

multiple naps per day) had sufficient sleep. Of the participants, 20.4% who had monophasic sleeping 

patterns, 32% of biphasic sleeping patterns, and 58% of polyphasic sleeping patterns overslept. 
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Figure 6. Relationship of sleep patterns with academic performance (Saeed, 2015) 

  

Figure 6 shows the results of each sleeping pattern on academic performance. These results indicated 

most students that had a biphasic sleeping pattern had the best academic performance. Biphasic patterns 

showed an increased pass percentage (87%), confirming the association between sleep and academic 

performance. The second most common pattern and least likely to oversleep were monophasic sleepers, 

who were shown to also have quality sleep. The least common pattern where students overslept the most 

and had an increased fail percentage (34%) were polyphasic sleepers. In conclusion, this study found 

that biphasic participants were able to continue most effectively throughout their day with sufficient 

sleep, and showed the most success during midterm academic achievement, rather than the participants 

who followed monophasic and polyphasic sleeping patterns (Saeed, 2015). 

Sarbazvatan studied 471 medical university students to examine sleep quality and its relationship 

to academic achievement. Students completed the Pittsburgh Sleep Quality Index (PSQI (measures 

individuals sleep quality and patterns)) during the first eight weeks of their first semester, and academic 

achievement was assessed through the student’s GPA two following semesters. Based on the students 
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score after taking the PSQI, students were categorized into a poor-sleep group (PSQI > 5) and good-

sleeper group (PSQI ≤ 5). In Iran, where this study was conducted, the maximum GPA was 20, and less 

than 10 was in danger of failing the course (24% had GPAs ranging from 17-20, 63% ranging from 14-

16.99, 13% had GPAs under 14; no GPA available for 10 students). When GPA was categorized into 

<12, 12-15.99 and 16 and above, the eight students who had GPAs less than 12 showed a higher score 

after taking the PSQI compared to other GPA categories, and showed significantly higher scores in sleep 

latency, sleep duration, sleep efficiency and sleep disturbance. A correlation between sleep quality and 

academic achievement was seen (r = -0.102, p = 0.028) as the total PSQI score increased and GPA 

decreased. This study found that 70% of participants suffered from poor sleep quality, with the mean 

global score of the PSQI 6.87 ± 2.25. In conclusion, this study reported that the participants who had 

poor sleep quality had worse academic achievement (Sarbazvatan, 2017).  

 Dickinson recruited 99 college students to take part in a study that aimed to examine whether 

sleep restriction impacted decision making in a choice task. The participants completed sleep diaries and 

wore an actigraphy device for one week and were administered a set of decision tasks at the end of that 

week. Broken up into “easy” and “hard” trials, the task presented the subjects with an unknown 

environment, where balls would be drawn with replacement from either the LEFT or RIGHT box. The 

subject’s job was to indicate which box the balls were drawn from. Base rates (initial information) were 

used to select a box without shown results, and the selected box then drew five balls with replacement. 

The resultant sample drawn (the new information), was shown at the bottom of the stimulus. The study 

found that when total available information strongly favored one decision (seen during the easy trials), 

subjects tended to weigh the initial information more than the new information, with a significance of p 

< .01. Similarly seen with the hard trials, the estimated tendency was to place relatively more decision 

weight on new information after a normal 6 hours of sleep. Specifically, of the voluntary SD group, 
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there was a shift in the estimated decision weight away from the evidence and toward the base rate 

information. However, participants who were normally rested positively responded to the new 

information with a significance of p < .01. In conclusion, sleep restriction of <6 hours per night over a 

week suggested a reduced ability to fully incorporate multiple pieces of information into a decision 

(Dickinson, 2016).  

The Effects of Sleep Deprivation on Athletic and Physical Performance  

Slutsky studied 24 undergraduate and graduate college students to examine the effects of 24 

hours of sleep deprivation and the effects of acute exercise on cognitive performance. The participants’ 

activity and sleep were tracked from the night before the study until completion. Participants were tested 

following a normal night's rest and after 24 hours of being awake. After 24 hours of sleep deprivation, 

participants in the exercise condition performed low-intensity cycling, whereas those in the control 

condition sat quietly on the bike for 15 minutes. Following low-intensity cycling, results found 

performance during the Psychomotor Vigilance Task (timed reaction test measuring mental alertness 

and reaction time) to be negatively affected by sleep deprivation. Effects on reaction time (from p = 

0.074 to p = 0.000), false alarms (reaction time < 100 ms (from p = 0.885 to p = 0.016)), and lapses 

(reaction time > 500 ms) significantly increased and were detrimental following sleep deprivation. As 

for the hypothesis expecting acute exercise to affect cognitive performance positively, there were no 

significant differences in any of the cognitive performance measures. In conclusion, Slutsky found that 

sleep deprivation negatively affected simple tasks, and decreased brain activity, which caused negative 

effects in the mental alertness test in the participants studied (Slutsky, 2017).  

Mah studied 628 Stanford University student-athletes sleep quality, sleep duration, and daytime 

sleepiness across a wide range of sports. The student-athletes completed the Pittsburgh Sleep Quality 

Index (measures quality and patterns of an individual’s sleep) questionnaire and the Epworth Sleepiness 
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Scale (ESS (measures an individual's daytime sleepiness)). A total of 39.1% of athletes and 58.6% of 

Stanford’s sports teams reported an average total sleep time of <7 hours on weekdays, with 7.54 ± 1.18 

hours in bed and 6.98 ± 1.02 hours of total sleep. On the weekends, athletes reported 8.4 ± 1.2 hours of 

total time in bed. In each age category (17-26), average sleep was reported on a weekday to be ≤7, 

except for 22+-year-old athletes, who indicated an average sleep of 7.4 hours each night. 
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Table 1. PSQI, Sleep rating on campus and while traveling, and Epworth Sleepiness Scale (Mah, 

2018) 
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Table 1 shows the teams average PSQI score, the sleep ratings reported while on campus and during 

travels, and the average scores after taking the ESS questionnaire (scores ≥ 10 indicated high levels of 

daytime sleepiness). The total amount of sleep was predictive of daytime functioning, as a greater 

amount of sleep was associated with a lower frequency in how often athletes felt tired, had a hard time 

waking up for class or practice, or had trouble staying awake during daily activities. The study found 

that 80% of athletes napped at least once per week, and at least 11% of athletes on all teams napped 

before competition. 

Figure 7. Stanford University athletes reported Hours of Sleep on Weekdays (Mah, 2018) 
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Figure 8. Hours of Weekday Sleep varying across Stanford’s athletic programs (Mah, 2018)

 

Figure 7 represents an average of the hours Stanford’s athletes slept during weekdays, starting at less 

than five hours during the weekdays, and ending the representation at hours that exceeded 9. Figure 8 

shows an average of hours Stanford’s athletic programs slept during the weekdays. The ESS scores that 

indicated high levels of daytime sleepiness were found across 51% of the athletes. Athletes reported 

frequently feeling tired, including 62.1% of athletes who indicated “often” or “always” feeling tired, and 

0% responded “never” be tired. In conclusion, this study found the average of 628 athletes to be poor 

sleepers with mean PSQI scores of 5.38 ± 2.45, suggesting that poor sleep quality was common and 

affected participants’ daily routines and activities (Mah, 2018). 

 Schwartz conducted a study on 12 college tennis players to investigate the effects of sleep 

extension on tennis serving accuracy. To conduct this study, the tennis team continued their normal 

sleep-wake schedule for one week, followed by a week sleep extension period. During the sleep 

extension period, participants slept at least 9 hours, including naps. After one week of sleep deprivation, 

the players extended their sleep by obtaining at least 9 hours each night/day during the second week. 
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Figure 9. Tennis serving accuracy at week 1 (post-habitual sleep period) and week 2 (post-sleep 

extension period) (Schwartz, 2015) 

  

Figure 9 shows a 35.7% tennis serving accuracy one week after sleep deprivation, and 41.8% serving 

accuracy following sleep extension. This study showed that an increase in sleep duration significantly 

benefited the accuracy and performance of the athlete’s tennis serves. In conclusion, sleep extension of 

approximately 7-9 hours per night significantly improved the accuracy of tennis serves in the majority of 

the participants. The results of this study indicated that sleep enhanced athletic performance and was 

essential for the formation of motor and skill memories (Schwartz, 2015). 

 Famodu studied 21 female collegiate track athletes to determine the effects of adding one hour of 

sleep for seven consecutive days on physical performance. The participants maintained their normal 

sleep habits for one week, measured by an actigraphy and sleep diary. Athletic performance was 

assessed through the Psychomotor Vigilance Task (timed reaction test measuring mental alertness and 

reaction time), as well as the standard Wingate Anaerobic Test (measures anaerobic capacity and power 

output) following the first week of maintenance, and the week of daily sleep extension. After treatment 
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with one hour of additional sleep for seven consecutive days, the results showed that only peak power 

improved (693 ± 213 versus 714 ± 215 watts; p = 0.07). In conclusion, sleep extension for one week did 

not significantly impact the participants’ psychomotor vigilance. This study found that a single week of 

increased sleep was not sufficient to see improvements in more areas of athletic performance (Famodu, 

2017). 

 Watson reviewed studies dealing with how sleep affects athletic performance in various age 

groups of athletes; however, for the purpose of this study, only research studies utilizing collegiate 

athletes were used. One study on male collegiate basketball players found significant improvements with 

sprint test results and recorded 15.5 ± 0.54 sec after a 5-7 week period of 2 hours sleep extension, vs. 

16.2 ± 0.61 sec shown at baseline. The same study found an increased shooting accuracy of 9% while 

shooting free-throws, and a 9.2% increase while shooting 3-point field goals. In the same study, the 

Profile of Moods States questionnaire (scale describing feelings people have) showed rates of increased 

vigor and a decrease in feelings of fatigue, with a significance of 0.001. The review found in a group of 

male collegiate weightlifters, that one night of total sleep deprivation did not significantly affect lifting 

performance. Snatch 1RM showed a mean score of 97.78 kg in the sleep loss participants and 97.78 kg 

in those who slept. Clean and jerk 1RM showed a mean score of 115.56 kg in the sleep loss participants 

and 116.67 kg in those who slept. Front squat 1RM showed a mean score of 137.50 in the sleep loss 

participants and 134.44 in those who slept. In conclusion, the presented evidence suggested that optimal 

sleep significantly improved the athletes performance, vigor, and fatigue states across a range of sports 

activities, but the effects sleep had on anaerobic activities showed to be less clear (Watson, 2017). 

Mental Health Effects of Sleep Deprivation 

 Pickett studied 497 college students who reported exposure to trauma. He evaluated the trauma 

and its relationship with sleep disturbances, poor sleep quality, and emotional regulation difficulties. 
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Once enrolled in the study, participants were assessed using the Traumatic Life Events Questionnaire 

(list of traumatic events based on the potential occurrence of events). Participants were also asked to 

identify the traumatic event that caused them the most distress and were assessed based on the 

Distressing Events Questionnaire (assesses posttraumatic stress disorder), Difficulties in Emotion 

Regulation Scale (assesses aspects of emotional dysregulation), and the Pittsburgh Sleep Quality Index 

(measures sleep quality). Bivariate correlations were conducted to examine the relationship between the 

covariates (age, sex, race, etc.) and the study variables (PTSS, sleep disturbance variables, etc.). All 

covariates were included in analyses because each had a significant relationship with either a sleep 

disturbance or an emotion regulation difficulty variable. The analyses demonstrated that PTSD-related 

sleep disturbance (51% significance) and daily disturbances (49% significance) were strong predictors 

of total emotion regulation difficulties. In conclusion, the findings of the study demonstrated that both 

the PTSD-related sleep disturbance and daily disturbances were related to emotion regulation difficulties 

in the participants studied (Pickett, 2016).  

 Becker studied 1,700 college students to explore whether sleep problems were associated with 

suicidal behaviors. The Pittsburgh Sleep Quality Index (PSQI) was used to assess sleep quality, the 

Depression Anxiety Stress Scale was used to assess depressive symptoms, and Suicidal Behaviors 

Questionnaire (SBQ-R) was used to measure aspects of suicidal behavior. The participants were 

classified as meeting the standards for sleep problems (total PSQI score >5) or suicide risk (total SBQ-R 

score ≥ 7). Regression analyses examined the effects of total sleep problems and their relationship to 

suicide behaviors. The results of the study showed that about 33% of the subjects had sleep problems, 

and 25% had suicide risks.  
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Figure 10. Percentage of College Students with Sleep Problems and/or Suicide Risk (Becker 2018) 

 

Figure 10 shows the percentages of participants classified with sleep problems and/or suicide risk. The 

study found that of the 411 participants classified with suicide risk, 82.7% also had sleep problems. 

Conversely, of 1088 participants with sleep problems, 31.3% also had suicide risks. Females, depression 

status, and sleep problems were also each uniquely associated with a higher likelihood of suicide risk 

status. Specifically, participants with depression had a 6.54 times greater suicide risk, and participants 

with sleep problems had a 2.70 times greater risk for suicide. These findings suggested that though 

depressive symptoms showed to have a relationship with suicide risk, depression, and sleep did not 

interact together to indicate suicide behavior or risks. In conclusion, poor sleep was significant, with an 

increased suicide risk above and beyond depressive symptoms in the participants studied (Becker, 

2018). 

 Wallace conducted a study among 440 college students to explore the association of stress and 

depression with sleep problems. The participants were randomized to a control or intervention condition. 
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All participants were asked to complete four survey assessments; this was to happen at baseline, at four 

months, at 12 months, and 24 months. Depressive symptoms were assessed using the Center for 

Epidemiological Studies Depression Scale (CESD-10), stress was measured using Cohen’s Perceived 

Stress Scale, and the Pittsburgh Sleep Quality Index measured sleep problems. Episodic and chronic 

depressive symptoms were associated with sleep deprivation (b = 0.47, p < .0001; b = 0.81, p < .0001). 

Episodic and chronic depressive symptoms were also seen in participants who had a hard time falling 

asleep (Odds Ratio for episodic depression = 3.30 p <.0001; Odds Ratio for chronic depression = 5.59 p 

<.0001). Similarly seen with participants who had trouble staying awake, were episodic depressive 

symptoms (Odds Ratio = 2.94, p < .001), chronic depressive symptoms (Odds Ratio = 2.77, p <.01), 

stress (Odds Ratio = 1.88, p < .05), and sleep quantity. While stress nor depressive symptoms 

significantly predicted sleep quantity, both significantly predicted sleep quality with depressive 

symptoms the most significant. In conclusion, this study found sleep quality to be a more meaningful 

measure of sleep problems as compared to sleep quantity (Wallace, 2017). 

Milojevich studied 69 college students to examine whether self-reported sleep quality and mental 

health were associated with healthy sleeping habits. To participate in the study, university students had 

to go to bed before 2 am at least four nights a week, get 6 or more hours of sleep each night, and score 

10 or less on the Epworth Sleepiness Scale (ESS (measures daytime sleepiness)). Correlations following 

the completed ESS, Pittsburgh Sleep Quality Index (measures sleep quality), and the Adult Self Report 

Form (ASR (asks for a report on general behaviors and substance use)), examined whether global sleep 

quality, nighttime sleep duration, and the frequency of disruptions during a night’s sleep were related to 

symptoms of psychological distress.  
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Table 2. Correlations among Continuous Sleep Measures and Self-Reported Mental Health 

(Milojevich, 2016) 

 

Table 3. Correlations among PSQI Components and Self-Reported Mental Health (Milojevich, 

2016) 

 



 

 
 
 

31 

Table 2 shows the relationship between global sleep quality and mental health with a significance of 

39% in externalizing problems, 38% in aggressive problems, 35% in internalizing problems, and 31% in 

anxious problems. Table 3 shows the relationship between sleep disruptions and mental health with a 

significance of 45% in somatic problems, and 27% in rule-breaking problems. Sleep latency also has a 

relationship with mental health, with a significance of 32% in externalizing problems, 34% in aggressive 

problems, 32% in antisocial personality problems, 37% in anxiety problems, and 27% in attention-

deficit/Hyperactivity problems. The results of this study provide insight into the relationship between 

sleep and mental health in a population at risk for sleep problems and psychiatric distress. In conclusion, 

participants who had poor sleep quality also had an increase in total problems, as well as symptoms of 

psychological distress (Milojevich, 2016). 

 Amaral studied 549 college students to investigate the relationship between stress and sleep 

difficulties. To do this, the researchers evaluated the role of repetitive negative thinking and negative 

emotions and poor self-concept. The Cognitive Emotion Regulation Questionnaire (CERQ (measures 

individual’s coping strategies)), Perseverative Thinking Questionnaire (PTQ-15 (assesses individual’s 

negative thinking, such as worry or rumination)), Profile of Mood States (PoMS (assesses temporary, 

fluctuating feelings, and negative emotions), and sleep difficulties were used and assessed in each 

participant. Results showed that 52.3% of the participants were affected by a sleep difficulty. Females 

reported higher levels of sleep problems and were almost two times more likely to describe having 

difficulty in maintaining sleep (males showed a significance of 17.8%, and females showed a 

significance of 30.3%) and early morning awakenings (females showed a significance of 33.2%, and 

males showed a significance of 21.5%). Females also reported a score of 39% in globally perceived 

stress, whereas males reported a lower score of 20%. In contrast, correlation analysis showed that males 

engaged more in cognitive emotion regulation strategies such as self-blaming and blaming-others when 
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compared to female participants in self-blame and blaming others. The link between perceived stress 

and sleep difficulties was statistically significant (p < 0.001) with a confidence interval between 0.0588 

and 0.0882. In conclusion, sleep difficulties were positively associated with perceived stress, and 

negative emotions within the students studied (Amaral, 2018).  

 Norbury studied 546 university students to evaluate sleep quality, daytime dozing, and anxiety 

proneness. Subjective sleep quality was assessed through the Pittsburgh Sleep Quality Index, and sleep 

duration was assessed using the Munich Chronotype Questionnaire. Anxiety was measured using the 

Spielberger Trait Anxiety Index (STAI), and daytime dozing was assessed using the Epworth Sleepiness 

Scale. The study found that 46% of participants rated their sleep as fairly bad or very bad, with 33% 

who reported 7 hours or less of sleep. Six hours and fifty-five minutes were recorded as the average 

sleep duration during days students studied, and 8.8 hours on their free days. During the comparison of 

good to poor sleepers, it was found that poor sleepers had significantly greater anxiety levels (t (544) = -

.6.97, p < .001, d = .6) as well as greater levels of daytime dozing (t (544) = -.3.13, p = .002, d = .3). In 

conclusion, the study’s data suggested that over a third of the participants were chronically sleep 

deprived and found that poor sleep quality was associated with increased anxiety and daytime dozing 

(Norbury, 2019). 

 Becker conducted a study of 7,626 college students to evaluate rates of total sleep problems 

using the Pittsburgh Sleep Quality Index (PSQI (measures sleep quality)) and examine the associations 

of anxiety, depression, and ADHD symptoms. The students were asked to take the PSQI, the Barkley 

Adult ADHD Rating Scale-IV (assesses current ADHD symptoms), and the Depression Anxiety Stress 

Scales-21 (DASS-21 (assesses depressive symptoms)). The questionnaires exposed significant 

correlations between all mental health symptoms (ADHD, anxiety, depression) and each of the sleep 

variables (sleep latency, sleep duration, sleep disturbances, etc.). Both anxiety (significance of 46%) and 



 

 
 
 

33 

depressive symptoms (significance of 64%) were uniquely associated with disruptions in most PSQI 

sleep scores. More sleep disturbance (significance of 18%) and sleep medication (significance of 23%) 

use associations were found with anxiety. Whereas, depressive symptoms instead were uniquely 

associated with poorer sleep quality (significance of 31%) and increased daytime dysfunction 

(significance of 16%). Lastly, ADHD symptoms were associated with more sleep disturbances and less 

daytime dysfunction. Therefore, in conclusion, ADHD, anxiety, and depressive symptoms were 

associated with poor sleep status in the studied group (Becker, 2018). 

 Zhang studied 242 undergraduate nursing students to explore the association between sleep 

quality and depressive symptoms and examine the role coping styles would have between this 

association. There were four coping styles involved in this research. Engaged-coping was when an 

individual directly tried to influence the stressor. Disengaged-coping was when an individual tried to 

distance oneself physically and emotionally from the stressor. Emotional-coping was when an individual 

found a way to reduce the negative emotional response that came with the stress. Lastly, problem-coping 

was when an individual reduced the stress by problem-solving. Both problem and emotion 

disengagement had a positive correlation with sleep quality and depressive symptoms. A significance of 

29% for sleep quality and 44% in depressive symptoms was shown in problem disengagement, and a 

significance of 35% in sleep quality and 63% in depressive symptoms was shown in emotion 

disengagement. Whereas, problem engagement showed a negative correlation with poor sleep quality 

(significance of -24%) and depressive symptoms (-29%). Results found a 41% reduction in the 

association between depressive symptoms and sleep quality when the four coping styles were together. 

In conclusion, this study found that poor sleep quality among the studied nursing students was closely 

associated with depressive symptoms, and that coping styles were able to reduce the strength of this 

association (Zhang, 2018).  
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 Nadorff studied 747 undergraduate students and examined the relationship between insomnia 

symptoms and nightmares, and suicide risk. To examine the association between insomnia and 

nightmares with suicide risk, the authors conducted a correlation analysis based on a series of 

questionnaires the participants took, that examined multiple sleep variables and their association with 

suicide risk. Results found that insomnia symptoms had a negative correlation and were not associated 

with suicide risk; however, nightmares were. A significance of 83% in the capability variable, an 80% 

significance with belongingness and capability variables, and a 98% significance with the combination 

of burdensome, belongingness, and capability variables were shown. However, after adding depressive 

symptoms to the model, nightmares no longer showed to be statistically significant, and insomnia 

symptoms showed a significance of .01 with suicide attempts.  
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Table 4. Insomnia symptoms, nightmares, and constructs in relation to suicide attempts (Nardoff, 

2014) 

 

  

Table 4 shows insomnia symptoms and nightmares in relation to suicide risk before and after depressive 

symptoms were included. In conclusion, this study found insomnia symptoms and nightmares to have an 

association with perceptions of burdensomeness and increased feelings of isolation. Furthermore, 

nightmares and insomnia were associated with suicide risk and behaviors of the participants (Nardoff, 

2014). 

 Peach studied 218 college students to find whether or not poor sleep quality was associated with 

greater depressive symptoms and worse subjective well-being. Participants completed a series of 
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questionnaires that measured their positive and negative mental health, sleep patterns, behaviors, and 

demographic information. The study used a statistical analysis to see if sleep hygiene indirectly or 

directly predicted mental health. Sleep hygiene showed significant indirect effects on subjective well-

being (beta = -.30, p < .001) and depressive symptoms (beta = .28, p < .001). When sleep hygiene was 

allowed to predict subjective well-being and depression directly, a significance of -10% in well-being 

and 7% in depression was shown. Sleep quality was also significant, with a score of 70% in a direct 

relationship to depression and a score of -69% in an indirect relationship to subjective well-being. The 

study found that quality sleep among the participants predicted both positive and negative dimensions of 

mental health. Worse sleep quality was associated with greater depressive symptoms and lower 

subjective well-being. Specifically, sleep hygiene showed to indirectly affect mental health by 

influencing sleep quality and directly affected depression and subjective well-being. In conclusion, the 

study found that participants with better sleep quality reported better mental health. (Peach, 2016). 

 Peltz studied 335 college students by exploring sleep hygiene and environmental disturbances to 

sleep as predictors to both depressive symptoms and sleep disturbances. Participants completed a 

handful of questionnaires that assessed depressive symptoms, sleep disturbance and sleep hygiene. 
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Figure 11. Path model testing the indirect effects of sleep hygiene and environmental factors on 

depressive symptoms for college students who live alone (Peltz, 2016) 

 

Figure 12. Path model testing the indirect effects of sleep hygiene and environmental factors on 

depressive symptoms for college students who live with roommates (Peltz, 2016) 
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Figure 11 shows the results of the indirect effects of sleep hygiene and environmental factors on 

depressive symptoms for college students that lived alone. The pathway from sleep disturbance to 

depressive symptoms shows a significance of 27%. Emotional sleep hygiene’s pathway to depressive 

symptoms shows a significance of -44% and its pathway to sleep disturbance shows a significance of     

-37%. Environmental noise also shows a significance of 20% on the path to sleep disturbance. Figure 12 

represents those who lived with roommates, and the pathway from environmental noise toward sleep 

disturbance shows a 22% significance. Emotional sleep hygiene’s pathway to sleep disturbance shows a 

significance of -31% and its pathway to depressive symptoms shows a significance of -51%. Lastly, 

sleep disturbances pathway to depressive symptoms showed a significance of 20%. The models show 

that participants who lived with or without a roommate had similar results. In both models, higher levels 

of depressive symptoms were associated with higher levels of sleep disturbance and environmental 

noise. Also, negative associations with all of the sleep hygiene subscales were found. In conclusion, 

several environmental and sleep hygiene factors were associated with the participants’ poor sleep, which 

was related to levels of depressive symptoms (Peltz, 2016). 

 A systematic review was conducted using 19 PubMed, EMBASE, and PsychINFO original peer-

reviewed databases to research and evaluate suicide and self-harm behaviors and their relationship with 

sleep in university students. All of the investigations present in the conducted review assessed sleep-

related variables, such as insomnia, sleep disruption, and nightmare distress, by using questionnaires. 

Results showed that insomnia symptoms within the past month were positively associated with suicidal 

ideas within the past two weeks. Poor sleep was found to predict increased suicidal ideas, independent of 

depression. In the same study, nightmares independent of insomnia and depression were reported to 

have an increased association with suicidal ideas, in comparison to those who did not experience 

nightmares. In another study, sleep disruption rather than sleep timing, duration, and onset latency, was 
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associated with suicidal ideas. Overall, these studies suggested that poor sleep was associated with 

increased self-harm thoughts and behaviors. In conclusion, the literature found consistently 

demonstrated studies that indicated poor sleep to be associated with elevated suicide risks (Russell, 

2019). 

 Cahuas conducted a study among 1,143 college students to examine the relationship between 

physical activity, sleep, and depression based on questionnaires. The results of the questionnaires 

indicated that 29% of the participants participated in minimal physical activity, 47% in moderate 

physical activity, and 24% in vigorous physical activity. A score of less than 5 indicates quality sleep 

based on the Pittsburgh Sleep Quality Index. The average sleep score was found to be 4.53. Twenty 

percent of participants had poor sleep quality. A score of 16 points or more indicates depression based 

on the Center for Epidemiologic Studies Depression Scale. The participants’ average score was 13.59, 

and 40% percent of the participants scored 16 or higher. Physical activity and sleep accounted for 35.3% 

of the total variance in depression. Only vigorous physical activity was significant in predicting 

depression levels at .001. As for sleep, the results revealed that all sleep subscales (subjective sleep 

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

medications, and daytime dysfunction) had significant relationships with total depression (significance 

of .006). In conclusion, this study found that vigorous physical activity and all sleep subscales 

significantly predicted depression levels in the participating university students (Cahuas, 2019).
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Chapter 3 

 

Introduction 

 The statement of the problem, summary, conclusions, and recommendations for further study are 

discussed in this chapter. The CDC has reported more than a third of American adults do not get enough 

sleep regularly (CDC, 2016). Most college students have averaged between 6-6.9 hours of sleep each 

night (University Health Center, 2019). One of the reasons a healthy sleep regimen is important, is due 

to the increased risk seen in insufficient sleep and mental health disorders. Every additional night of 

insufficient sleep showed an increased risk of experiencing mental health symptoms by more than 20% 

on average (AASM, 2019). Sleep is also important to help a person think clearly, remember information, 

and make decisions. Without enough sleep, executive function is impaired, and academics, work, and 

daily life suffer the consequences (National Sleep Foundation, 2019). Lastly, Grandner found that one-

third of student-athletes recorded less than 7 hours of sleep each night (Grandner, 2018). This becomes 

significant because sleep plays a large part in the recovery process before and after competition. Less 

sleep increased the possibility of fatigue, low energy, and poor focus during athletic performance 

(National Sleep Foundation, 2019). 

Summary and Statement of the Problem 

 This researcher reviewed literature that pertained to the possible consequences of sleep 

deprivation among college students. Thirty-two professional medical journals and twelve professional 

websites were researched. Conclusions were drawn concerning the consequences of insufficient sleep in 

various areas of college students’ lives. The purpose of this study was to investigate the effects of sleep 

deprivation on college-age students.  
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Conclusions 

 Prevalence, causes, and awareness of sleep deprivation were closely examined. Barone studied 

19 working college students to discover how they experienced and thought about sleep. The study did 

not show consistently poor sleep habits, but due to the small sample size, statistical tests to examine 

relationships between hours worked and hours slept were not possible. This study also found that sleep 

loss rises and falls depending on students’ course calendar; therefore, this study may have found 

different results later in the semester (Barone, 2017). Ranasinghe studied 100 college students to 

highlight the prevalence and contributing factors of sleep deprivation. He found that the major cause of 

sleep deprivation was internet usage (38%), indicating that participants sacrificed sleep to have more 

screen time. Another major cause of sleep deprivation was stress (21%) as students attempted to balance 

studies and social life. Inadequate sleep hygiene was common as students often sacrificed sleep for 

technology, their social environment, and/or academic purposes (Ranasinghe, 2018). A study of 440 

undergraduate students examined the frequency, length, and time naps were taken and its relationship of 

these variables with nighttime sleep. The results of this study found a higher risk of poor nighttime sleep 

quality and sleep deprivation after long, frequent, and late naps (Lichuan Ye, 2015). Another study of 

734 college students, investigated sleep problems related to technology. A direct relationship between 

executive functioning problems and sleep problems were found with a significance of 26%. 

Anxiety/dependence also predicted sleep problems due to daily smartphone use and nighttime phone 

awakenings. Rosen found participants with executive functioning problems, who were also anxious and 

dependent on technology, had a compromised state of sleep (Rosen, 2016). Kloss conducted a sleep 

program to educate 120 undergraduate students about healthy sleep practices, helpful thoughts about 

sleep, and ways to improve sleep. His research found significant improvements after two 90-minute 
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presentations that highlighted sleep benefits, with an increased score in Dysfunctional Beliefs about 

Sleep, better sleep knowledge scores, and a decrease in sleep onset latency (Kloss, 2016). 

 The consequences of cognitive performance following sleep deprivation were closely examined. 

Chen studied 7,419 college students to examine the relationship between sleep deprivation and GPA and 

college graduation. Chen found students who suffered sleeplessness during their senior year were 40% 

less likely to graduate, and those sleep deprived their freshman and senior year were 25% less likely to 

graduate. This study revealed that chronic sleep deprivation negatively influenced academic 

achievement (Chen, 2019). Another study of 3,690 college students examined the impact that sleep 

deprivation had on leadership and the need for cognition. Results based on the random-effects model 

showed that chronic sleep deprivation was associated with decreased leadership skills (β = -.09, p < 

.001) and need for cognition (β = .08, p < .001). The random effects model showed similar results for 

leadership skills (β = -.09, p < .01) and need for cognition (β = -.06, p < .01), confirming chronic sleep 

deprivation was a predictor of the participants developmental outcomes (Chen, 2019). A study of 94 

college students evaluated the effects of sleep deprivation in goal-directed learning and habitual actions. 

Results presented a reduction of psychomotor vigilance, shown with a decrease in average response 

speed (p < 0.001) and an increase in attention lapses (failure to maintain focus (reaction time ≥ 500 ms)). 

The results of this study found participants over-relied on habitual control when sleeplessness seemed to 

impair the participants’ ability to learn (Jei Chen, 2017). Patrick studied 64 college students to determine 

whether a night without sleep would have a negative impact on the cognitive performance of students. 

Results found no significant differences following one night of sleep deprivation, which indicated that 

acute sleep deprivation was not detrimental to participants’ cognitive abilities (Patrick, 2017). A study of 

1,378 college students investigated the relationship between chronic sleep reduction, sleep quality, and 

sleep hygiene knowledge with academic achievement. Results showed greater chronic sleep reduction 
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and worse sleep quality were significant in the association with worse academic achievement 

(correlation coefficients from -.09 to -.18) and study concentration (r = -0.30 to -0.45) (Heijden, 2017). 

A study to determine the connection between sleep patterns and academic performance was conducted 

using 347 undergraduate students. Results indicated most students that had a biphasic sleep pattern 

(slept twice every 24 hours) showed an increased pass percentage (87%) during midterms compared to 

the other two sleeping patterns. Monophasic sleeping patterns (slept once for 6+ hours) showed to be the 

least likely to oversleep, and 58% of participants who had polyphasic patterns (took multiple naps per 

day) overslept the most and had an increased fail percentage (34%) (Saeed, 2015). A study on 471 

university students examined sleep quality and its relationship to academic achievement. A correlation 

between sleep quality and academic achievement was seen (r = -0.102, p = 0.028) as the total PSQI 

score increased and GPA decreased (Sarbazvatan, 2017). Another study examined 99 college students 

and whether sleep restriction would impact decision making in a choice task. The study found that when 

total available information strongly favored one decision, participants tended to weigh the initial 

information more than the new information with a significance of p < .01. Sleep restriction of <6 hours 

per night over a week suggested a reduced ability to fully incorporate multiple pieces of information into 

a decision (Dickinson, 2016).  

 The effects of sleep deprivation on athletic and physical performance were closely examined. 

Slutsky studied 24 undergraduate and graduate college students to examine the effects of 24 hours of 

sleep deprivation and the effects of acute exercise on cognitive performance. Effects on reaction time 

(from p = 0.074 to p = 0.000), false alarms (reaction time < 100 ms (from p = 0.885 to p = 0.016)), and 

lapses (reaction time > 500 ms) significantly increased following sleep deprivation. Slutsky found that 

sleep deprivation negatively affected simple tasks, and decreased brain activity, which caused negative 

effects in the mental alertness test (Slutsky, 2017). In another study, 628 Stanford University student-
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athletes sleep quality, sleep duration, and daytime sleepiness across a wide range of sports were 

measured. The study found athletes to be poor sleepers with mean PSQI scores of 5.38 ± 2.45, 

suggesting that poor sleep quality was common and affected participants’ daily routines and activities 

(Mah, 2018). Schwartz conducted a study on 12 collegiate tennis players to investigate the effects of 

sleep extension on tennis serving accuracy. Results found a 35.7% tennis serving accuracy one week 

after sleep deprivation vs. a 41.8% serving accuracy following sleep extension. Researchers found that 

sleep enhanced athletic performance and was essential for the formation of motor and skill memories 

(Schwartz, 2015). A study of 21 female collegiate track athletes investigated the effects of adding one 

hour of sleep for seven days on physical performance. Results found only peak power improved (693 ± 

213 versus 714 ± 215 watts; p = 0.07) and concluded that a single week of increased sleep was not 

sufficient to see improvements in more areas of athletic performance (Famodu, 2017). Watson 

conducted a review to examine how sleep affects athletic performance. Collegiate basketball players 

showed an increase of 9% at shooting successful free-throw shots, a 9.2% increase while shooting 

successful 3-point field goals, and significant improvements with sprint test time results, during a 5-7 

week period of sleep extension. However, one night of sleep deprivation did not significantly affect 

collegiate weightlifters lifting performance. This study suggested that optimal sleep significantly 

improved an athlete’s performance, but the effects sleep had on anaerobic activities showed to be less 

clear (Watson, 2017). 

 The effects sleep deprivation had on mental health were closely examined. Pickett evaluated 497 

college students’ trauma exposure and its relationship between trauma and sleep disturbances, poor sleep 

quality, and emotional regulation difficulties. The study found that both PTSD-related sleep disturbances 

(51% significance) and daily disturbances (49% significant) were strong predictors of emotion 

regulation difficulties (Pickett, 2016). Becker studied 1700 college students to explore whether sleep 
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problems were associated with suicidal behaviors. Results found that of 411 participants classified with 

suicide risk, 82.7% had sleep problems, and of 1088 participants with sleep problems, 31.3% also had 

suicide risks. Poor sleep was significantly associated with increased suicide risks (Becker, 2018). A 

study among 440 college students was conducted to explore the association of stress and depression with 

sleep problems. Episodic and chronic depressive symptoms were seen in participants who had a hard 

time falling asleep (Odds Ratio for episodic depression = 3.30 p <.0001; Odds Ratio for chronic 

depression = 5.59 p <.0001). Similarly seen with participants who had trouble staying awake, were 

depressive symptoms, stress, and sleep quantity. This study found sleep quality to be a more meaningful 

measure of sleep problems as compared to sleep quantity (Wallace, 2017). Milojevich studied 69 college 

students to examine whether self-reported sleep quality and mental health were associated. Global sleep 

quality (39% in externalizing problems), nighttime sleep disruptions (45% in somatic problems), and 

sleep latency (37% in anxiety problems) all had significant effects on mental health greatly related to 

symptoms of psychological distress (Milojevich, 2016). Amaral studied 549 college students to 

investigate the relationship between stress and sleep difficulties, by evaluating the role of repetitive 

negative thinking, and negative emotions and poor self-concept. Results showed a significance between 

perceived stress and sleep difficulties with a confidence interval between 0.0588 and 0.0882, confirming 

the association between sleep difficulties, and perceived stress and negative emotions (Amaral, 2018). 

Norbury studied 546 university students to evaluate sleep quality, daytime dozing, and anxiety 

proneness. The study found that over a third of the participants who were chronically sleep deprived had 

significantly greater anxiety levels (t (544) = -.6.97, p < .001, d = .6) as well as greater levels of daytime 

dozing (t (544) = -.3.13, p = .002, d = .3) (Norbury, 2019). Another study conducted on 7,626 college 

students, evaluated rates of total sleep problems and its relationship with anxiety, depression, and 

ADHD symptoms. Significant correlations between all mental health symptoms (ADHD, anxiety, 
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depression) and each of the sleep variables (sleep latency, sleep duration, sleep disturbances, etc.) were 

found. Anxiety (significance of 46%), depression (significance of 64%), and ADHD were uniquely 

associated with poor sleep status (Becker, 2018). Zhang studied 242 undergraduate students to explore 

the association between sleep quality and depressive symptoms and examine the role coping styles 

would have between this association. He found that problem and emotion disengagement had a positive 

correlation with sleep quality and depressive symptoms; however, problem engagement showed a 

negative correlation with poor sleep quality (significance of -24%) and depressive symptoms (-29%). 

Results found that poor sleep quality was closely associated with depressive symptoms, and that coping 

styles were able to reduce the strength of this association (Zhang, 2018). A study of 747 undergraduate 

students examined the relationship between insomnia symptoms and nightmares, and suicide risk. 

Results found that insomnia symptoms had a negative correlation and were not associated with suicide 

risk; however, nightmares were. However, after adding depressive symptoms to the correlation analysis, 

nightmares no longer showed to be statistically significant, and insomnia symptoms showed a 

significance of .01 with suicide attempts. Results found nightmares and insomnia both were associated 

with suicide risk and behaviors (Nardoff, 2014). Peach studied 218 college students to find whether or 

not poor sleep quality was associated with greater depressive symptoms and worse subjective well-

being. Sleep hygiene showed significant indirect effects on subjective well-being (beta = -.30, p < .001) 

and depressive symptoms (beta = .28, p < .001). Also, sleep hygiene was directly related to subjective 

well-being (-10% significance) and depression (7% significance). Sleep quality had a score of 70% in a 

direct relationship to depression and a score of -69% in an indirect relationship to subjective well-being. 

The study found participants with better sleep quality reported better mental health (Peach, 2016). Sleep 

hygiene and environmental disturbances to sleep as predictors to both depressive symptoms and sleep 

disturbances were studied in 335 college students. The study found that many environmental and sleep 
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hygiene factors were related to participants' depressive symptoms. The pathway from sleep disturbance 

to depressive symptoms showed a significance between 20-27% (Peltz, 2016). A review conducted 

evaluated suicide and self-harm behaviors and their relationship with sleep in university students. 

Results found that insomnia symptoms and poor sleep were positively associated with suicidal ideas. In 

another study, sleep disruption was associated with suicidal ideas. This review suggested that poor sleep 

was associated with increased self-harm thoughts and behaviors (Russell, 2019). Cahuas conducted a 

study to examine the relationship between physical activity, sleep, and depression among 1,143 college 

students. Of minimal, moderate, and vigorous physical activity, only vigorous physical activity was 

significant in predicting depression levels at .001. As for sleep, all sleep subscales had significant 

relationships with total depression (significance of .006) (Cahuas). 

Recommendations for Further Study 

 There are a few recommendations for further research regarding how sleep deprivation affects 

college students’ cognitive capabilities and athletic performance. There needs to be more research on the 

effects that acute sleep deprivation has on cognitive performance to see if there is a difference in results. 

Many studies focused on chronic sleep deprivation rather than acute; therefore, there was not enough 

evidence shown to deem acute sleep deprivation in cognition as insignificant. It is important to 

understand all aspects of sleep, and without studies regarding acute sleep deprivation, a well-rounded 

understanding of the consequences shown with lack of sleep in college students is compromised. 

 There also needs to be more research on the benefits of sleep and athletic performance. There 

was not enough recent research found to conduct a valid argument on whether sleep was consistent in 

positively or negatively affecting performance. It would be interesting to see a study conducted that 

consisted of collegiate athletes’ entire season, and how sleep plays a role in a successful or disastrous 

performance. The study could consist both of good quality sleepers, as well as poor sleepers, and 
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continuously evaluate and compare the athletes’ performance throughout their sports season. More 

studies should also evaluate potential relationships between one’s entire collegiate athletic career and the 

positive contribution that sleep may have.
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