
 
 

EXAMINATION OF SLEEP QUALITY AND ADHD SYMPTOMATOLOGY ON 
COLLEGE STUDENTS' ACADEMIC PERFORMANCE 

 
 

by 
 

Michelle J. Chen 
 
 
 
 

A thesis submitted to the faculty of  
The University of North Carolina at Charlotte 

in partial fulfillment of the requirements 
for the degree of Master of Arts in  

Psychology 
 

Charlotte 
 

2022 
 

 
 
 

         
 
 

                                                                          
 
 
 
        
        Approved by: 
 
 

______________________________ 
Dr. George J. Demakis 

 
 

______________________________ 
Dr. Jane Gaultney 

 
 

______________________________ 
Dr. LuAnn Jordan  



ii 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© 2022 

Michelle J. Chen 

ALL RIGHTS RESERVED  



iii 
 

 
 

ABSTRACT 

MICHELLE J. CHEN: Examination of Sleep Quality and ADHD Symptomatology on 

College Students' Academic Performance. (Under the direction of DR. GEORGE 

DEMAKIS) 

College students frequently struggle to obtain a sufficient amount and quality of 

sleep. National Sleep Foundation (NSF) guidelines recommend that young adults aged 18 

to 25 obtain 7 to 9 hours of sleep per night – a goal that less than 50% of students meet. 

Attention-Deficit/Hyperactivity Disorder (ADHD) is another growing area of interest, 

with prevalence rates estimated as high as 8%. Insufficient sleep and ADHD are 

independently associated with greater academic concerns and lower average GPAs. 

However, as poor sleep and ADHD are bidirectionally related, such that insufficient sleep 

is linked to increased ADHD symptoms and vice versa, these two factors may interact to 

create a compounding effect on academic performance. The current study sought to fill 

the gap in the literature regarding academic performance among college students by 

examining ADHD symptom subtypes and aspects of sleep quality as separate and 

combined predictors of students' GPA. Analyses revealed main effects of ADHD but not 

sleep on GPA. In addition, inattentive symptoms accounted for most of the variance 

observed in GPA. These results have implications for the importance of routine screening 

of college students for mental health disorders and sleep difficulties that significantly 

impact academic performance and student retention. Future research should include a 

wider range of factors known to affect academic performance, such as study skills and 

executive functioning.  
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CHAPTER 1: INTRODUCTION 

A frequent problem among college students is obtaining a sufficient amount and 

quality of sleep (Buboltz et al., 2001; Orzech et al., 2011). The National Sleep 

Foundation (NSF) guidelines recommend that young adults aged 18 to 25 obtain 7 to 9 

hours of sleep per night (Hirshkowitz et al., 2015). However, data from over 50,000 

undergraduate students at 98 schools collected by the American College Health 

Association National College Health Assessment (ACHA-NCHA-II, 2018) revealed that 

less than half of students reported getting enough sleep (7 hours) at least 3 to 5 days out 

of the last 7 days. Erratic sleeping schedules are also common, with college students 

sleeping less during the school/work week and more on the weekends (Gaultney, 2010; 

Lund et al., 2010). Overall, an estimated 60% of college students are characterized as 

"poor-quality sleepers" (Lund et al., 2010). 

Sleep has substantial implications for academic performance due to its association 

with various cognitive functions. Specifically, insufficient sleep is linked to impairments 

in neurocognitive functions, especially those involving the prefrontal cortex (i.e., 

executive functioning; Lim & Dinges, 2010; Lowe et al., 2017). Accordingly, students 

reporting inadequate and/or insufficient amounts of sleep consistently perform more 

poorly in academics than healthy controls (e.g., Gilbert & Weaver, 2010; Gomes et al., 

2011; Howell et al., 2004). A longitudinal study of over 3,500 U.S. college students 

between 2007 and 2012 revealed chronic sleep deprivation (obtaining insufficient sleep 

over an extended period) to be associated with lower GPA and graduation rates even after 

controlling for health variables such as smoking and exercise (Chen & Chen, 2019). 

Other research has found evidence to suggest that a quarter of college students are at risk 
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of at least one sleep disorder, with those at risk also more likely to have GPAs lower than 

2.0 (Gaultney, 2010). 

Another growing area of interest among college students is Attention-Deficit/ 

Hyperactivity Disorder (ADHD). Though previously considered a childhood disorder, 

recent research has demonstrated that symptoms of ADHD may appear in adolescence 

and persist into adulthood in up to 90% of childhood cases (Biederman et al., 2006; 

Faraone et al., 2000). Indeed, estimated prevalence rates are as high as 6% among first-

year students (Eagan et al., 2017) and 8% among college students overall (DuPaul et al., 

2009). ADHD has also been cited as one of the fastest-growing disability categories on 

college campuses (United States Government Accountability Office, 2009), with an 

estimated 25% of students utilizing disability services on campus receiving such services 

for ADHD (Wolf, 2001). This growing prevalence is a critical area of concern, as ADHD 

symptoms are strongly associated with academic achievement (Arnold et al., 2020) and 

psychological difficulties in college students (e.g., Weyandt & DuPaul, 2006; Weyandt et 

al., 2013). For example, students with ADHD tend to demonstrate significantly lowered 

GPAs (Gormley et al., 2019), higher rates of course withdrawal (Advokat et al., 2011), 

and a higher likelihood of dropout (Hechtman et al., 2016).  

In a study of self-reported ADHD and college adjustment (N=3,379), Blasé et al. 

(2009) found that students with a current diagnosis of ADHD earn GPAs up to half a 

standard deviation below students with a past or past or no diagnosis. Frazier et al. (2007) 

found that college students with ADHD report greater academic performance concerns 

and lower average GPAs (M=2.87, SD=0.65). A longitudinal study examined students at 

three time points (i.e., cumulative high school, first semester, second semester), finding 
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GPAs significantly lower for students with ADHD at all three time points (Gormley et 

al., 2019). Moreover, while there are no significant differences in academic behavior 

(e.g., number of credits per semester, hours of study per week, studying habits), students 

with ADHD still obtain lower average GPAs (M=2.94, SD=0.43) compared to healthy 

controls (M=3.12; SD=0.49; Advokat et al., 2011). Differences in ADHD symptom 

subtypes have also been demonstrated. In a study of over 300 college students, Schwanz 

et al. (2007) found problems with attention to account for more variability in GPAs (7%) 

than hyperactivity (2%). However, it is important to note that symptoms of ADHD often 

present differently in adults – inattention tends to increase while hyperactivity and 

impulsivity decrease with age (Sobanski et al., 2008a, Volkow & Swanson, 2013, Wilens 

et al., 2009).  

1.1 ADHD and Sleep 

Individuals with ADHD are at increased risk for co-occurring conditions such as 

learning disabilities, sleep disorders, and mood disorders (e.g., Langer et al., 2019; Lin et 

al., 2016; Tsai et al., 2019). In particular, sleeping problems such as restless and disturbed 

sleep are common among children and adolescents diagnosed with ADHD (e.g., Cohen-

Zion & Ancoli-Israel, 2004; Owens, 2006). Similarly, Adults with ADHD endorse sleep 

problems at higher rates than those without (Díaz-Román et al., 2018; Schredl et al., 

2007). Such differences include longer sleep onset latency (taking longer to fall asleep) 

and night awakenings, poorer perceived sleep quality and efficiency (ratio of total sleep 

time to time in bed), and more sleep problems in general (Díaz-Román et al., 2018; 

Garbazza et al., 2018). The effects of sleep also appear to differ by ADHD symptom 

subtype. A recent study examined the association of sleep and ADHD symptoms with a 
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large sample of college students from six universities (N=7,626; Becker et al., 2018). 

Results suggested inattentive ADHD symptoms to be uniquely related to decreased 

perceived sleep quality and worse daytime functioning (due to increased sleepiness). In 

contrast, hyperactivity ADHD symptoms were more uniquely associated with better 

daytime functioning (due to decreased sleepiness) and increased sleep disturbances 

(having trouble sleeping due to factors such as feeling too hot or cold, snoring, and 

getting up to use the bathroom).  

The most widely prescribed medications for ADHD are psychostimulants 

containing methylphenidate and amphetamine (Schneider & Enenbach, 2014). Although 

effective, commonly reported side effects of such medications include insomnia and other 

sleep-related problems. However, objective evidence generally does not support this 

claim, dependent upon the specific sleep parameters assessed (Snitselaar et al., 2017). For 

example, one study of medicated and unmedicated adults with ADHD actually suggested 

treatment with methylphenidate to be associated with increased sleep efficiency and a 

perception of increased restorative value of sleep (Sobanski et al., 2008b). Interestingly, 

unmedicated adults in the same study demonstrated increased nocturnal activity and 

awakenings, poorer sleep efficiency, and reduced time spent in REM sleep. However, 

another study found methylphenidate to be associated with decreased nocturnal 

awakenings and increased consolidated sleep, though it was also associated with delayed 

sleep onset and reduced sleep duration (Boonstra et al., 2007). A more recent study of 

outpatient adults with ADHD (n = 268) suggested that medication use is not associated 

with an increase in sleep problems and may even decrease cataplexy (a temporary loss of 

voluntary muscle tone associated with narcolepsy) occurrence (Bjorvatn et al., 2017). 
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These results collectively suggest that stimulant medication has varying effects on 

different sleep aspects (Snitselaar et al., 2017).  

Perhaps most confusing to this picture is the finding that poor sleep and ADHD 

appear to have a bidirectional relationship; insufficient sleep has been linked to an 

increase in ADHD symptoms (Bolden et al., 2019; Konofal et al., 2010) and an increase 

in ADHD symptoms appear to worsen sleep problems (Wagner et al., 2004). Several 

explanations for this relationship have been proposed. One possibility is that sleep 

problems, such as difficulties with sleep onset and poorer sleep quality, occur partially 

because of behavioral issues associated with ADHD (Chervin et al., 2002). For instance, 

adults with ADHD may obtain less sleep simply because of poor time management 

(Weiss & Weiss, 2004).  

On the other hand, sleep problems may contribute to ADHD symptomatology 

(Gau et al., 2007). Increased daytime sleepiness and behavioral issues that occur because 

of sleep problems may present as frequent shifts in attention and stimulus-seeking 

behaviors that mimic hyperactive and inattentive symptoms of ADHD. Research has 

provided evidence to support this hypothesis. For example, restless syndrome (RLS), a 

condition that causes an uncontrollable urge to move one's legs (National Institute of 

Neurological Disorders and Stroke, n.d.), is associated with sleep disturbances that cause 

inattentiveness and hyperactivity in children (Cortese et al., 2009). Additionally, sleep 

deprivation, sleep-disordered breathing, and circadian rhythm disorders are implicated as 

predictors of ADHD in children and adults (Um et al., 2017). Another notable study 

looking at the effects of tonsillectomies for sleep-disordered breathing in children found 
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that ADHD resolved itself one year later in 50% of cases resulting from treating the 

child's sleep problems (Chervin et al., 2006). 

Lastly, the relationship between sleep and ADHD is posited to result from shared 

underlying physical and genetic factors. The central nervous system centers for sleep 

regulation overlap considerably with those responsible for attention and arousal (Owens, 

2006). Additionally, certain insufficiencies in neurotransmitters, such as dopamine, are 

common factors found in both ADHD and sleep disorders, including RLS (Cortese et al., 

2005). Curiously, iron deficiency has also been explored as a common underlying factor 

(Konofal et al., 2004). A randomized pilot trial of 23 children between the ages of 5 and 8 

diagnosed with ADHD and low iron levels compared the effects of oral iron 

supplementation or placebo (Konofal et al., 2008). At the end of the 12-week trial, the 

severity of ADHD symptomatology decreased to a level comparable with the effects of 

stimulant medications within the experimental group.  

1.2 The Present Study 

The individual relations between sleep or daytime sleepiness and ADHD on 

academic functioning are well-supported within the existing literature. However, only 

two published studies have examined the possible interaction effects of sleep-related 

constructs and ADHD symptomatology on academic performance, and neither study 

produced a significant interaction. In Gaultney (2014), full-time first-year students 

(N=1,085) were assessed for risk of sleep disorders, daytime sleepiness, and disability 

status (i.e., a diagnosis of ADHD or learning disability). Although both ADHD diagnosis 

and risk for sleep disorder independently predicted a lower GPA, there was no observed 

interaction effect. Second, daytime sleepiness and academic functioning were examined 
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in undergraduate students (N=62) diagnosed with ADHD over a year by Langberg et al. 

(2014). Self-reported daytime sleepiness levels longitudinally predicted higher levels of 

school maladjustment, functional impairment, and the number of D and F grades received 

but not overall GPA. However, this association was stronger for students with GPAs of 

2.0 or lower.  

While interaction effects were not found in either study, it is essential to note that 

the constructs examined were the risk for sleep disorders or daytime sleepiness, which are 

outcomes of sleep rather than components of sleep. Existing literature has found evidence 

to support connections between aspects of sleep quality (e.g., sleep onset latency, sleep 

efficiency) and specific ADHD symptom types (Becker et al., 2018). Adults with ADHD 

more frequently endorse problems with delayed sleep onset latency, increased sleep 

disturbances, lower sleep quality, and lower sleep efficiency (Díaz-Román et al., 2018; 

Garbazza et al., 2018). More specifically, hyperactive, as opposed to inattentive or 

impulsive ADHD symptoms are more strongly associated with worse sleep quality and 

better daytime functioning. In contrast, inattentive, as opposed to hyperactive or 

impulsive symptoms of ADHD are more strongly associated with an increase in sleep 

disturbances and worse daytime functioning (Becker et al., 2018). As such, the possibility 

exists that academic performance may be differentially related to specific subcomponents 

of sleep quality (i.e., daytime functioning, perceived sleep quality, sleep disturbances) 

and ADHD symptom subtypes.  

The present study hopes to fill this gap in the existing literature by investigating 

(1a) the independent associations of global sleep quality and overall ADHD 

symptomatology with academic performance and (1b) the association of global sleep 



8 
 

 
 

quality and ADHD on academic performance. Given the bidirectional relationship 

between ADHD and sleep (Bolden et al., 2019; Konofal et al., 2010; Wagner et al., 

2004), the interaction of global sleep quality and ADHD symptomatology is expected to 

produce a synergistic effect beyond the individual main effects of each variable on 

academic performance. In other words, participants that endorse both poor global sleep 

quality and elevated levels of ADHD symptoms will have the lowest GPA. See Figure 1 

for the proposed moderation analysis.  

Figure 1 

Proposed moderation analysis 

 

Prior literature also suggests inattentive ADHD symptoms to be uniquely related 

to decreased sleep quality, worse daytime functioning (due to increased sleepiness), and 

hyperactive ADHD symptoms to be uniquely related to better daytime functioning (due 

to reduced sleepiness) and increased sleep disturbances (Becker et al., 2018). Thus, the 

following are hypothesized: (2a) perceived sleep quality will decrease more significantly 

with symptoms of inattention relative to symptoms of hyperactivity, and (2b) sleep 

disturbances will increase more significantly with symptoms of inattention relative to 



9 
 

 
 

symptoms of hyperactivity. Next, (3a) daytime functioning will be significantly and 

negatively associated with inattention, and (3b) significantly and positively associated 

with hyperactivity.  

The association between ADHD and academic performance has also been found 

to vary as a function of symptom subtype. Problems with inattention account for more 

variability in college students' GPAs relative to hyperactivity (Schwanz et al., 2007). as 

ADHD presents itself differently in adults, with hyperactivity decreasing while 

inattentiveness, impulsivity, and restlessness remain problematic (Sobanski et al., 2008a, 

Volkow & Swanson, 2013, Wilens et al., 2009). Therefore, (4) inattention is expected to 

account for more variability in GPA, followed by hyperactivity and impulsivity.  
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CHAPTER 2: METHOD 

2.1 Participants And Procedure 

Three hundred participants were recruited through the Research Participation 

System at the University of North Carolina at Charlotte, SONA, which allows students to 

receive course credit as an incentive in return for their participation. Participants 

consisted of currently enrolled undergraduate students older than 18 in the Summer 2021 

or Fall 2021 semester. However, students who completed the survey in Summer 2021 

were not included in the final analyses as only data regarding Fall 2021 semester GPA 

could be obtained. Prior to receiving access to online study sign-ups, participants 

completed a pre-screener for SONA that included questions regarding exclusionary 

criteria, which included a history of head injury, seizures, other neurological disorders, 

and significant psychological disorders such as bipolar disorder, schizophrenia, and 

severe depression or anxiety. The survey was not viewable or accessible to those meeting 

any exclusionary criteria. Eligible and interested participants completed an online 

questionnaire containing five parts, including a demographics survey and the four self-

report instruments listed below. 

2.2 Measures 

 Sleep. Participants' perceptions of sleep quality were assessed using the 

Pittsburgh Sleep Quality Inventory (PSQI; Buysse et al., 1989). The PSQI is a self-report 

measure designed to assess sleep quality and disturbance retrospectively over the past 

month. The full measure includes 19 self-rated questions and five questions rated by the 

bed partner or roommate, if applicable. These collateral items are customarily used to 

collect additional clinical information and are not included in the total score; therefore, 
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only self-report items were used in this study. Completion of the PSQI yields seven 

component scores: perceived sleep quality, sleep latency (how long it takes to fall 

asleep), sleep duration, habitual sleep efficiency (percentage of time in bed asleep), sleep 

disturbance, use of sleeping medications, and daytime dysfunction (difficulty in staying 

awake and maintaining “enthusiasm to get things done.” , as well as a global sleep quality 

score calculated as the sum of component scores. It is important to note that the global 

sleep quality score is a comprehensive measure of overall sleep difficulties, while the 

component score of perceived sleep quality is the individual's subjective evaluation of 

how well they sleep. Each component is scored on a scale of 0 to 3. Global scores of 5 or 

less indicate "good-quality sleep," and scores higher than 5 indicate "poor-quality sleep." 

Only perceived sleep quality, daytime dysfunction, and sleep disturbances were analyzed 

in this study. A systematic review and meta-analysis of the use of PSQI among both non-

clinical (healthy) and a variety of clinical populations (e.g., veterans with post-traumatic 

stress disorder [PTSD], cancer patients, participants with chronic fatigue syndrome, 

temporomandibular disorder) revealed good internal consistency (α = .70 to .83) and 

adequate test-retest reliability (intraclass correlation coefficient = .70 to .86). The PSQI 

also demonstrated excellent divergent validity (i.e., the results of this scale do not 

correlate significantly with other scales of different traits) and known-group validity (i.e., 

the scale is able to discriminate between two or more groups known to differ on the 

variable of interest; Mollayeva et al., 2015) 

 Mental Health. Participants' levels of depression were assessed using the Beck 

Depression Inventory – Second Edition (BDI-II; Beck et al., 1996). The BDI-II is a 21-

item self-report measure designed to assess the severity of depressive symptoms in an 
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individual over the past two weeks. Completing the BDI-II requires approximately 5 to 

10 minutes and is normed for individuals between the ages of 13 and 80. Each answer is 

scored on a scale value of 0 to 3, with total scores computed as the sum of all responses. 

Higher total scores on the BDI-II indicate higher levels of depression, and lower total 

scores indicate lower levels of depression. A comprehensive review of the psychometric 

properties of the BDI-II by Wang and Gorenstein (2013) demonstrated excellent internal 

consistency (α = .90) and good to excellent test-retest reliability (α = .73 to .96), as well 

as good sensitivity (α = .65 to .96) and adequate specificity (α = .56 to .92) across a wide 

range of clinical and non-clinical populations (e.g., outpatient/inpatient, participants with 

depression, epilepsy, stroke).  

Participants' anxiety levels were assessed using the Beck Anxiety Inventory (BAI; 

Beck et al., 1988). The BAI is a 21-item self-report measure designed to assess the 

severity of anxiety in an individual over the past month. Completing the BAI requires 

approximately 5 to 10 minutes and is normed for individuals between the ages of 17 and 

80. Each answer is scored on a scale value of 0 to 3, with total scores computed as the 

sum of all responses. Higher total scores on the BAI indicate higher levels of anxiety, and 

low scores indicate lower levels of anxiety. A meta-analysis of the BAI's psychometric 

properties among a range of non-clinical and clinical populations (e.g., 

outpatient/inpatient, undergraduates, adults with sleep apnea) revealed robust internal 

consistency (α = .91), adequate test-retest reliability (α = .65), as well as good mean 

sensitivity (α = .62) and specificity (α = .69) for diagnosis of anxiety using a cutoff score 

of 16 (Bardhoshi et al., 2016).  
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ADHD. Participants' overall endorsement of ADHD symptomatology was 

assessed using the Conner's Adult ADHD Rating Scale—Self Report: Short Version 

(CAARS-S:S; Conners et al., 1999). The CAARS-S:S is a 26-item self-report measure 

designed to assess for symptoms of attention deficit, hyperactivity, and impulsivity in 

adults based on DSM-IV criteria for ADHD. Completion of the CAARS-S:S yields five 

subscale scores: inattention/memory problems, hyperactivity/restlessness, 

impulsivity/emotional lability, problems with self-concept (e.g., self-esteem, quality of 

social relationships), and an overall ADHD index. There is also one inconsistency index 

designed to identify individuals who consistently exaggerate or fabricate symptoms. 

Participants who scored above the recommended cutoff of 8 were excluded from the final 

analyses (n=0). In addition, the CAAR-S:S is a gender-normed scale, thus precluding the 

inclusion of participants who did not identify a gender (n=3) or identified as non-binary 

(n=6). All subscales except problems with self-concept were analyzed in the current 

study. Internal consistency of this measure is robust and ranged from .81 

(inattention/memory problems, hyperactivity/restlessness, impulsivity/emotional lability) 

to .88 (problems with self-concept) for men and from .80 (inattention/memory problems, 

impulsivity/emotional lability) to .85 (problems with self-concept) for women (Conners 

et al., 1999).  

Academics. Participants' academic performance was assessed via their current 

semester GPA. Official records were obtained through UNCC's Office of Institutional 

Research and Decision Support (https://ir.charlotte.edu/) following the end of Fall 2021 

on January 5th, 2022, in addition to self-reported GPAs collected at the time of survey 

completion.   

https://ir.charlotte.edu/
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CHAPTER 3: RESULTS 

3.1 Data Screening  

Cases were excluded if they were collected during Summer 2021 (n=45) or no 

formal reported GPA (n=7). Additionally, participants with no reported (n=3) or non-

binary gender (n=6), incomplete surveys (n=9), or erroneous data (n=6; e.g., reported 

more than an average of 24 hours of actual sleep per night or invalid text responses such 

as “almost instantly,” and “Some days, 0 minutes, some days, 60 or 120 minutes,” and 

“often” to PSQI question 2: “During the past month, how long (in minutes) has it usually 

taken you to fall asleep each night?”) were also excluded. The final sample consisted of 

224 students with a mean age of 19.36 years (SD =3.09). The majority of participants 

were predominantly female (n=130; 58.0%), White (n=129, 57.6%), and in their first year 

of college (n=107, 47.8%). Regarding formal diagnoses, 19 participants reported a formal 

current or prior diagnosis of ADHD, 3 reported a diagnosis of a specific learning disorder 

(SLD), 3 reported a sleep disorder diagnosis, and 3 reported having some combination of 

the above. Two individuals reported receiving services from the Office of Disability 

Services (ODS), one for ADHD and the other for disorders other than those listed above 

(i.e., gastrointestinal disease, hearing impairment). See Table 1 for a full breakdown of 

participant characteristics. Means, standard deviations, and intercorrelations among all 

included study variables are presented in Table 2. 
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Table 1  
Participant demographics 

Total Sample (N=224) N Range or % 
Age M = 19.36 SD = 3.09 18 – 50 
Gender   
 Male 94 42.0 

Female 130 58.0 
Race/Ethnicity   
 White 129 57.6 

Black or African 
American 27 12.1 

Latinx 26 11.6 
American Indian or 
Alaskan Native 1 0.4 

Asian 32 14.3 
Other 9 4.0 

Year   
 Freshman 107 47.8 

Sophomore 82 36.6 
Junior 22 9.8 
Senior + 13 5.8 

Formal Diagnosis   
 None  196 87.5 
 ADHD 19 8.5 
 SLD 3 1.3 
 Sleep Disorder 3 1.3 
 Multiple 3 1.3 
Note: Percentages may not total 100% due to rounding. ADHD = Attention Deficit, 
Hyperactivity Disorder; SLD = Specific Learning Disorder.  
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3.2 Preliminary Analyses 

 Academics. The mean official GPA was for the total sample 3.24 (SD=0.70), with 

118 students providing self-reported GPAs with a mean of 3.45 (SD=0.51). Official and 

self-reported GPAs were significantly correlated (r=0.60, p<.001), but paired-samples t-

tests revealed significant differences between official and self-reported GPAs (t(223) = -

14.16, p<.001). 

Sleep variables. Nearly 65% of students (n=146) were categorized as "poor-

quality" sleepers using a PSQI cutoff score of greater than or equal to 5. The average 

hours slept during the week and weekend were 6.82 (SD=1.22) and 8.29 (SD=1.47),      

respectively. 

 ADHD variables. Based on categories of ranges presented in the CAARS test manual, 

participants endorsed an “above average” level of inattention/memory problems 

(M=63.68, SD=12.00) and hyperactivity/restlessness (M=63.13, SD=10.44). 

Impulsivity/emotional lability symptoms fell in the “slightly above average” range 

(M=60.18, SD=8.12), and the mean overall ADHD index score fell in the “average” 

range (M=58.36, SD=8.04).  

Depression and Anxiety. Based on ranges developed for the BDI-II and BAI 

(Beck et al., 1996, Beck et al., 1998), participants endorsed mild levels of depression 

(M=12.49, SD=11.44) and anxiety (M=14.33, SD=10.63).  

3.3 Primary Analyses  

Hypothesis 1: A four-step hierarchical entry multiple regression analysis with GPA as 

the predicted variable was run to assess both parts of hypothesis one. Primary predictors 

were centered (CAARS ADHD Index and PSQI Global Sleep Quality), and an interaction 
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term for ADHD Index and Global Sleep Quality was computed based upon these 

centered variables. In the first step, centered covariates, depression and anxiety, were 

input as control variables, as both ADHD and sleep disorders are associated with higher 

psychiatric comorbidities rates (Baglioni et al., 2016; Klassen et al., 2009). Centered 

PSQI global sleep quality and CAARS ADHD index were then entered separately on the 

second and third steps, respectively, followed by the interaction of PSQI global sleep 

quality and CAARS ADHD on the fourth step (Weiss & Weiss, 2004). See Table 3 for a 

summary of the first hierarchical regression. 

Results revealed partial support for Hypothesis 1a such that, when controlling for 

depression and anxiety, independent main effects on GPA were demonstrated by the 

CAARS ADHD Index (R2=.07, ΔR2=.04, F(1, 220)=8.45, p=.004), but not PSQI Global 

Sleep Quality (R2=.07, ΔR2=.001, F(1, 219)=0.18, p=.67). Moreover, no significant 

interaction effects (R2=.07, ΔR2=.004, F(1, 218)=.86, p=.36) were observed, precluding 

support for Hypothesis 1b.  
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Hypothesis 2: The secondary goals of this study were to compare the strength of 

correlations between perceived sleep quality, sleep disturbances, inattentive ADHD 

symptoms, and hyperactive ADHD symptoms. Fisher r-to-Z-Transformations were 

utilized to test the significance of the difference between the correlation coefficients 

(Silver & Dunlap, 1987; Weiss, 2011). Results did not provide support for either 2a or 2b 

such that there were no significant differences between the strength of correlations of 

perceived sleep quality and inattentive (r=.31) or hyperactive (r=.30) ADHD symptoms 

(z = 0.12, p=.92), or between sleep disturbances and inattentive (r=.22) and hyperactive 

(r=.33) ADHD symptoms (z = 0.58, p=.57).  

Two follow-up regression analyses were conducted to explore this finding further, 

with component scales of subjective sleep quality and sleep disturbances (both centered) 

as outcomes and depression and anxiety entered as covariates. Results of the first analysis 

revealed that neither inattention (R2=.2, ΔR2=.005, F(1, 220)=1.44, p=0.23) nor 

hyperactivity (R2=.2, Δ R2=.004, F(1, 219)=1.06, p=0.30) were significant predictors of 

subjective sleep quality. However, hyperactivity was a significant predictor of sleep 

disturbances (R2=.28, ΔR2=.024, F(1, 219)=7.27, p=0.01). Inattention remained a 

nonsignificant predictor of sleep disturbances (R2=.25, ΔR2=.001, F(1, 220)=0.27, 

p=0.55).  

Hypothesis 3: The tertiary goals of this study were examined via partial 

correlations of the association of daytime functioning with inattention/memory and 

hyperactivity/restlessness and were conducted using partial correlations. The first partial 

correlation was utilized to determine the relationship between daytime functioning as 

measured via PSQI and inattentive ADHD symptoms while controlling for depression, 
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anxiety, and hyperactive and impulsive symptoms of ADHD. A second partial correlation 

was utilized to determine the relationship between daytime functioning and hyperactive 

ADHD symptoms while controlling for depression, anxiety, and inattentive and 

impulsive symptoms of ADHD. While daytime dysfunction was indeed positively 

correlated with inattention, results ultimately did not support either hypothesis 3a (r=.09, 

p=.21) or 3b (r=.07, p=.29).  

Hypothesis 4: A second hierarchical multiple regression was run with GPA as the 

dependent variable to examine the final hypothesis. All variables were centered. In the 

first step, depression and anxiety were input as covariates. Next, ADHD subscales were 

input on separate steps in the hypothesized order (i.e., inattention, hyperactivity, 

impulsivity). Results provided support for this hypothesis such that, when controlling for 

depression and anxiety, inattention was found to account for around 6% of the variance in 

reported GPA (R2=.09, ΔR2=.06, F(1, 220)=14.11, p<.001). Hyperactivity and 

impulsivity accounted for an additional 0.4% (R2=.9, ΔR2=.004, F(1, 219)=0.86, p=0.36), 

and 0.2% (R2=.097, ΔR2=.002, F(1, 218)=0.59) of the variance in GPA, respectively. See 

Table 4 for a summary of the second hierarchical regression. 
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CHAPTER 4: DISCUSSION  

Although previous research has found evidence to support independent links 

between ADHD, sleep, and academic performance (e.g., Gormley et al., 2019), including 

a bidirectional relationship between aspects of sleep quality (e.g., sleep onset latency, 

sleep efficiency; Becker et al., 2018) and ADHD symptom types, few studies have 

examined the possibility of an interaction effect of ADHD and sleep on academic 

functioning. The only two studies that have explored this possibility examined sleep 

outcomes, including risk for sleep disorders (Gaultney, 2014) and daytime sleepiness 

(Langberg et al., 2014), rather than specific components of sleep or ADHD symptom 

type. The current study sought to fill this gap by examining ADHD symptom subtypes 

and aspects of sleep quality as separate and combined predictors of students' GPA.  

While a number of hypotheses were formed regarding the interrelationship of 

ADHD symptoms, sleep, and academic functioning, only two were supported or partially 

supported. First, ADHD symptoms, but not sleep or the interaction of ADHD and sleep 

were significant predictors of GPA. Second, after controlling for depression and anxiety, 

only inattentive/memory symptoms of ADHD were significant predictors of GPA. 

Additional post-hoc analyses indicated that hyperactive/restless symptoms of ADHD 

predicted sleep disturbances but not subjective sleep quality. Several potential 

explanations for these findings are discussed below.  

First and foremost, the most notable outcome of this study was that the hypothesis 

regarding the differential impact of ADHD symptom subtypes on academic performance 

was supported. Inattentive symptoms were most predictive of GPA (Schwanz et al., 

2007). While this may be partially attributed to the varying presentation of ADHD in 
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adults relative to children (i.e., increased inattention and impulsivity and decreased 

hyperactivity; Volkow & Swanson, 2013), similar outcomes have been found in the child 

and adolescent ADHD literature (Gray et al., 2017; Tan et al., 2022). In a qualitative 

review synthesis of 27 articles examining preschool and elementary school children, 

higher levels of teacher-reported inattentive behavior were associated with lower levels 

of standardized test scores and teacher-rated classroom performance (Gray et al., 2017). 

A more recent series of studies on school-age children in China found similar results, 

with inattentive behaviors accounting for a similar amount of variance in academic 

performance as inattention and hyperactivity combined (Tan et al., 2022).  

Indeed, as academic functioning is linked to differences in individual attributes, 

especially those most impacted by inattention (e.g., information processing capacity, 

study skills, learning strategies, and goal setting; Geller et al., 2018), inattentive 

symptoms of ADHD have stronger implications for academic performance than 

hyperactivity and impulsivity. A recent longitudinal study revealed that students with 

ADHD report less frequent and less effective use of study skill strategies and 

significantly lower GPAs (DuPaul et al., 2021). Other notable areas of weakness were 

found to include greater difficulties with motivation (e.g., self-discipline), time 

management, attitude (e.g., interest in academic success), academic anxiety, test 

strategies, and selecting main ideas (i.e., the ability to distinguish between critical and 

non-critical information).  

Next, given the myriad research demonstrating links between impaired sleep and 

academic performance (e.g., Gomes et al., 2011), the finding that neither sleep nor the 

interaction of ADHD and sleep quality significantly predicted GPA was unexpected. 
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However, one potential explanation may be that previous research in this area has largely 

neglected to account for depression and anxiety, the former of which is significantly 

associated with sleep and sleep quality (e.g., Li et al., 2020). For instance, one of the few 

studies that assessed depression found that sleep quality was linked to lowered academic 

achievement only in non-depressed students (Gilbert & Weaver, 2010). The possibility 

thus exists that current research demonstrating links between sleep and academics may 

fail to acknowledge the impact of depression or other mental health variables in addition 

to sleep. Indeed, the National Comorbidity Survey found the prevalence of ADHD among 

adults with any depressive disorder was 22.6% (Kessler et al., 2006). Future research 

would benefit from examining this possibility.  

Finally, post-hoc analyses revealed hyperactive symptoms of ADHD to be a 

significant predictor of sleep disturbances but not sleep quality. This. finding partially 

supports existing literature suggesting hyperactivity to be uniquely related to increased 

sleep disturbances (Becker et al., 2018). However, the overarching literature on the 

association between sleep quality and specific ADHD symptom subtypes is limited. The 

current finding does not align with the sole existing study demonstrating sleep duration, 

sleep efficiency, and sleep quality to be uniquely associated with hyperactive and 

impulsive symptoms (Mahajan et al., 2010). As such, no conclusions can be made at this 

time, though this may be an area of interest for future research.  

4.1 Strengths, Limitations, and Future Directions 

Several strengths aided the present study. First, while GPA is most frequently 

assessed via self-report, the inclusion of official GPA data allowed for a more accurate 

examination of academic functioning. Second, the current study included a diverse 
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sample roughly representative of the larger university community (UNC Charlotte 

Demographics & Diversity Report, 2021), though it is important to note that the sample 

consisted primarily of college students enrolled in psychology courses at a four-year 

institution. Preliminary research has found evidence to suggest symptoms of ADHD have 

differential impacts on academic performance dependent on course material. For 

example, in a recent study of 639 children diagnosed with ADHD, attention ability was 

found to predict performance in mathematics significantly but not language (Cheng et al., 

2022). Another study found symptoms of ADHD to account for a significant amount of 

variance in reading and writing achievement, but not mathematics (NoackLeSage et al., 

2019). The possibility thus exists that the overall impact of ADHD is greater for students 

enrolled in humanities courses, including psychology, as these are generally considered 

reading- and writing-intensive subjects. 

The use of self-report measures of sleep and ADHD symptoms presented another 

challenge. Despite the anonymity of this survey, participants are still subject to response 

biases such as recall bias (due to incomplete or inaccurate memory recall) and respondent 

fatigue (resulting from the length of the survey). In addition, small but significant 

differences have been found between subjective (e.g., self-report) and objective (e.g., 

polysomnography, actigraphy) measures of sleep (Matthews et al., 2018). 

Polysomnograms (i.e., sleep studies) are generally considered the gold standard for sleep 

assessment and refer to a comprehensive procedure that often requires an overnight stay 

to evaluate a variety of physiological functions, including brain waves, heart rate, 

breathing, blood oxygen level, and eye and leg movements (Rundo & Downey, 2019). 

Actigraphy is a more accessible method that refers to activity-based sleep-wake 
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monitoring via small, computerized devices worn on the body (often in watch format; 

Sadeh, 2011). Polysomnography has been found to assess sleep duration as shorter by 20-

30 minutes than subjective measures of sleep and longer by 7-20 minutes compared to 

actigraphy-assessed sleep within healthy adults (Matthews et al., 2018). Further, 

subjective sleep parameters tend to yield higher estimates of sleep onset latency, 

nighttime awakenings, daytime sleepiness, and significantly lowered sleep quality and 

sleep efficiency in adults with ADHD (Díaz-Román et al., 2018). Because college 

students were asked to retroactively self-report aspects of their sleep, the outcomes of the 

current study may not accurately reflect the true impacts of sleep and sleep quality on 

GPA.   

Next, the current study did not account for caffeine consumption or stimulant 

medications, both commonly believed to improve cognition while simultaneously 

impairing sleep. Interestingly, while caffeine has been linked to decreased sleep quality 

(e.g., reduced sleep efficiency and total sleep time; Clark & Landolt, 2017), caffeine has 

also been shown to counteract the cognitive and physical impairments associated with 

acute sleep loss (Irwin et al., 2020). As for healthy controls, findings are mixed for both 

caffeine- (McLellan et al., 2016) and stimulant-induced improvements in cognition 

(Ilieva & Farah, 2019, Munro et al., 2017). Nonetheless, these elements are still 

important to consider as potential moderating factors.  

As a final point, the researcher would be remiss to neglect the impact of COVID-

19. While some restrictions were loosening at the time of this study (Fall 2021), these 

changes varied widely by state, county, and school, resulting in a mixture of classroom 

formats (i.e., virtual, face-to-face, hybrid) or an unexpected switch to virtual-only due to 
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the Delta variant (Golembeski, 2021). The differential impact of such classroom formats 

on academic and learning outcomes has yet to be seen and will likely vary according to 

individual characteristics (e.g., some students do better in distance education versus 

traditional classroom formats; El Said,  2021). Such cohort effects may have stronger 

impacts on students with ADHD, who often find it more difficult to sustain attention or 

maintain self-discipline without the structural support that a classroom offers. 

Future research should rectify the limitations mentioned above by utilizing 

objective sleep and cognitive functioning measures and examining a wider range of 

variables, including study skills, mental health, caffeine, stimulant medication, choice of 

academic major, and class format. Prospective longitudinal studies could also help 

elucidate specific mechanisms underlying the associations between ADHD, sleep, and 

academic performance. For example, since executive functioning is implicated in both 

ADHD (DuPaul et al., 2021) and sleep (Lim & Dinges, 2010; Lowe et al., 2017), one 

fruitful avenue of research may be to examine executive functioning as a potential 

mediating factor between ADHD/sleep and academic performance.  

More specifically, ADHD has previously been conceptualized as a disorder in 

which deficits in executive functioning are both a characteristic and causal factor (Nigg 

& Casey, 2005). This argument is supported by findings of diminished levels of 

executive functioning ability in both adults and children with ADHD (Boonstra et al., 

2005; Woods et al., 2002). Moreover, self-reported levels of executive functioning were 

observed to be uniquely associated with symptoms of ADHD after controlling for sleep 

quality in a recent study of over 300 undergraduate students (Bolden et al., 2019). In 

another study, Gaultney et al. (2019) speculated that symptoms of ADHD may result 



29 
 

 
 

from sleep’s influence on the functioning of the prefrontal cortex and downstream 

executive functions. Accordingly, findings from the current study support this position as 

main effects of ADHD but not sleep on GPA were observed. The possibility thus exists 

that ADHD and sleep are related to academic performance through their impact on 

executive functioning. 

4.2 Summary and Implications 

As academic performance is a known predictor of student withdrawal/retention, 

particularly for those in their first year (Ortiz-Lozano et al., 2020), the findings of this 

study have several implications for institutes of higher education. College is a crucial 

developmental period for young adults associated with increased independence and 

various new experiences, such as living away from home for the first time. Students often 

experience an abrupt loss of structure and an influx of new responsibilities related to self-

management, for instance, structuring their own schedules and regulating their 

sleep/wake cycles (Arnett, 2000).  

Unfortunately, due to the disorder’s characteristic deficits in attention and 

executive functioning, this transition often proves particularly challenging for students 

with ADHD. Case in point, a recent study of college readiness in first-year 

undergraduates revealed that students with ADHD most often struggle with functional 

impairments in self-determination (e.g., managing one’s daily schedule), life skills (e.g., 

difficulties with health behaviors related to personal hygiene, sleep, exercise, and 

nutrition), and academic readiness (e.g., having insufficient study skills; Canu et al., 

2021). The impact of such struggles on academic performance can be seen in the plethora 

of research demonstrating associations between ADHD and (lowered) academic 
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achievement (see Arnold et al., 2020 for a review). Additionally, as previously discussed, 

students presenting with predominantly inattentive symptoms of ADHD are more likely 

to endorse less frequent and less effective use of study skill strategies and significantly 

lower GPAs (DuPaul et al., 2021). 

In sum, the results of this study indicate that symptoms of ADHD (especially 

inattention) are important factors to consider in academic achievement. There are many 

evidence-based treatments available for both ADHD and sleep, including, but not limited 

to, pharmacology, such as stimulants and sleep medications, and psychotherapy, 

including cognitive-behavioral therapy. Such interventions have the potential to produce 

long-term effects on student outcomes and retention, in addition to overall health and 

quality of life. Institutes of higher learning would consequently benefit from early and 

routine screening of such difficulties and subsequent referral for treatment as appropriate.  

  



31 
 

 
 

REFERENCES 

Advokat, C., Lane, S. M., & Luo, C. (2011). College students with and without ADHD: 

Comparison of self-report of medication usage, study habits, and academic 

achievement. Journal of Attention Disorders, 15(8), 656-666. 

https://doi.org/10.1177/1087054710371168 

American College Health Association National College Health Assessment 

Undergraduate Reference Group Report, Spring 2019. (2019). Retrieved October 

26, 2020, from https://www.acha.org/documents/ncha/NCHA-

II_SPRING_2019_UNDERGRADUATE_REFERENCE%20_GROUP_EXECU

TIVE_SUMMARY.pdf 

Arnett, J. J. (2000). Emerging adulthood: A theory of development from the late teens 

through the twenties. American Psychologist, 55(5), 469-480. 

https://doi.org/10.1037//0003-066X.55.5.469 

Arnold, L. E., Hodgkins, P., Kahle, J., Madhoo, M., & Kewley, G. (2020). Long-term 

outcomes of ADHD: academic achievement and performance. Journal of 

Attention Disorders, 24(1), 73-85. https://doi.org/10.1177/1087054714566076 

Baglioni, C., Nanovska, S., Regen, W., Spiegelhalder, K., Feige, B., Nissen, C., 

Reynolds, C. F., III, & Riemann, D. (2016). Sleep and mental disorders: A meta-

analysis of polysomnographic research. Psychological Bulletin, 142(9), 969–

990. https://doi.org/10.1037/bul0000053 

Bardhoshi, G., Duncan, K., & Erford, B. T. (2016). Psychometric meta‐analysis of the 

English version of the Beck Anxiety Inventory. Journal of Counseling & 

Development, 94(3), 356–373. https://doi.org/10.1002/jcad.12090 

https://www.acha.org/documents/ncha/NCHA-II_SPRING_2019_UNDERGRADUATE_REFERENCE%20_GROUP_EXECUTIVE_SUMMARY.pdf
https://www.acha.org/documents/ncha/NCHA-II_SPRING_2019_UNDERGRADUATE_REFERENCE%20_GROUP_EXECUTIVE_SUMMARY.pdf
https://www.acha.org/documents/ncha/NCHA-II_SPRING_2019_UNDERGRADUATE_REFERENCE%20_GROUP_EXECUTIVE_SUMMARY.pdf


32 
 

 
 

Beck, A. T., Epstein, N., Brown, G., & Steer, R. A. (1988). An inventory for measuring 

clinical anxiety: Psychometric properties. Journal of Consulting and Clinical 

Psychology, 56(6), 893. https://doi.org/10.1037/0022-006X.56.6.893 

Beck, A.T., Steer, R.A., & Brown, G.K. (1996). Manual for the Beck Depression 

Inventory-II. San Antonio, TX: Psychological Corporation  

Becker, S. P., Jarrett, M. A., Luebbe, A. M., Garner, A. A., Burns, G. L., & Kofler, M. J. 

(2018). Sleep in a large, multi-university sample of college students: Sleep 

problem prevalence, sex differences, and mental health correlates. Sleep 

Health, 4(2), 174-181. https://doi.org/10.1016/j.sleh.2018.01.001 

Biederman, J., Monuteaux, M. C., Mick, E., Spencer, T., Wilens, T. E., Silva, J. M., ... & 

Faraone, S. V. (2006). Young adult outcome of attention deficit hyperactivity 

disorder: a controlled 10-year follow-up study. Psychological Medicine, 36(2), 

167-179. https://doi.org/10.1017/S0033291705006410 

Bjorvatn, B., Brevik, E. J., Lundervold, A. J., Halmøy, A., Posserud, M. B., Instanes, J. 

T., & Haavik, J. (2017). Adults with attention deficit hyperactivity disorder report 

high symptom levels of troubled sleep, restless legs, and cataplexy. Frontiers in 

Psychology, 8(1621), 1-11. https://doi.org/10.3389/fpsyg.2017.01621 

Blasé, S. L., Gilbert, A. N., Anastopoulos, A. D., Costello, E. J., Hoyle, R. H., 

Swartzwelder, H. S., & Rabiner, D. L. (2009). Self-reported ADHD and 

adjustment in college: Cross-sectional and longitudinal findings. Journal of 

Attention Disorders, 13(3), 297-309. https://doi.org/10.1177/1087054709334446 

Bolden, J., Gilmore-Kern, J. E., & Fillauer, J. P. (2019). Associations among sleep 

problems, executive dysfunctions, and attention-deficit/hyperactivity disorder 



33 
 

 
 

symptom domains in college students. Journal of American College 

Health, 67(4), 320-327. https://doi.org/10.1080/07448481.2018.1481070 

Boonstra, A. M., Kooij, J. S., Oosterlaan, J., Sergeant, J. A., Buitelaar, J. K., & Van 

Someren, E. J. (2007). Hyperactive night and day? Actigraphy studies in adult 

ADHD: A baseline comparison and the effect of methylphenidate. Sleep, 30(4), 

433-442. https://doi.org/10.1093/sleep/30.4.433 

Buboltz, W. C., Jr., Brown, F., & Soper, B. (2001). Sleep habits and patterns of college 

students: A preliminary study. Journal of American College Health, 50(3), 131–

135. https://doi.org/10.1080/07448480109596017 

Buysse, D. J., Reynolds III, C. F., 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://doi.org/10.1016/0165-

1781(89)90047-4 

Chen, W. L., & Chen, J. H. (2019). Consequences of inadequate sleep during the college 

years: Sleep deprivation, grade point average, and college graduation. Preventive 

Medicine, 124, 23-28. https://doi.org/10.1016/j.ypmed.2019.04.017 

Cheng, D., Chen, D., Chen, Q., & Zhou, X. (2022). Effects of attention on arithmetic and 

reading comprehension in children with attention-deficit hyperactivity 

disorder. Current Psychology, 1-10. https://doi.org/10.1007/s12144-022-02888-4 

Chervin, R. D., Archbold, K. H., Dillon, J. E., Pituch, K. J., Panahi, P., Dahl, R. E., & 

Guilleminault, C. (2002). Associations between symptoms of inattention, 

hyperactivity, restless legs, and periodic leg movements. Sleep, 25(2), 213-218. 

https://doi.org/10.1093/sleep/25.2.213 



34 
 

 
 

Chervin, R. D., Ruzicka, D. L., Giordani, B. J., Weatherly, R. A., Dillon, J. E., Hodges, 

E. K., ... & Guire, K. E. (2006). Sleep-disordered breathing, behavior, and 

cognition in children before and after adenotonsillectomy. Pediatrics, 117(4), 

e769-e778. https://doi.org/10.1542/peds.2005-1837 

Clark, I., & Landolt, H. P. (2017). Coffee, caffeine, and sleep: A systematic review of 

epidemiological studies and randomized controlled trials. Sleep Medicine 

Reviews, 31, 70-78. https://doi.org/10.1542/peds.2005-1837 

Cohen-Zion, M., & Ancoli-Israel, S. (2004). Sleep in children with attention-deficit 

hyperactivity disorder (ADHD): A review of naturalistic and stimulant 

intervention studies. Sleep Medicine Reviews, 8(5), 379-402. 

https://doi.org/10.1016/j.smrv.2004.06.002 

Conners, C. K., Erhardt, D., & Sparrow, E. P. (1999). Conners' Adult ADHD Rating 

Scales (CAARS): Technical Manual. North Tonawanda, NY: Multi-Health 

Systems. 

Cortese, S., Faraone, S. V., Konofal, E., & Lecendreux, M. (2009). Sleep in children with 

attention-deficit/ hyperactivity disorder: Meta-analysis of subjective and objective 

studies. Journal of the American Academy of Child & Adolescent 

Psychiatry, 48(9), 894–908. https://doi.org/10.1097/CHI.0b013e3181ac09c9 

Cortese, S., Konofal, E., Lecendreux, M., Arnulf, I, Mouren, M. C., Darra, F., Dalla 

Bernardina, B. (2005). Restless legs syndrome and attention-deficit/hyperactivity 

disorder: A review of the literature. Sleep, 28, 1007-1013. 

https://doi.org/10.1093/sleep/28.8.1007 



35 
 

 
 

Díaz-Román, A., Mitchell, R., & Cortese, S. (2018). Sleep in adults with ADHD: 

systematic review and meta-analysis of subjective and objective 

studies. Neuroscience & Biobehavioral Reviews, 89, 61-71. 

https://doi.org/10.1016/j.neubiorev.2018.02.014 

DuPaul, G. J., Gormley, M. J., Anastopoulos, A. D., Weyandt, L. L., Labban, J., Sass, A. 

J., ... & Postler, K. B. (2021). Academic trajectories of college students with and 

without ADHD: Predictors of four-year outcomes. Journal of Clinical Child & 

Adolescent Psychology, 50(6), 828-843. 

https://doi.org/10.1080/15374416.2020.1867990 

DuPaul, G. J., Weyandt, L. L., O'Dell, S. M., & Varejao, M. (2009). College students 

with ADHD: Current status and future directions. Journal of Attention 

Disorders, 13(3), 234-250. https://doi.org/10.1177/1087054709340650 

Eagan, K., Stolzenberg, E. B., Zimmerman, H. B., Aragon, M. C., Whang Sayson, H., & 

Rios-Aguilar, C. (2017). The American freshman: national norms fall 2016. Los 

Angeles. CA: Higher Education Research Institute, UCLA. 

El Said, G. R. (2021). How did the COVID-19 pandemic affect higher education learning 

experience? An empirical investigation of learners’ academic performance at a 

university in a developing country. Advances in Human-Computer 

Interaction, 2021, 1–10. https://doi.org/10.1155/2021/6649524 

Faraone, S. V., Biederman, J., Spencer, T., Wilens, T., Seidman, L. J., Mick, E., & Doyle, 

A. E. (2000). Attention-deficit/hyperactivity disorder in adults: an 

overview. Biological Psychiatry, 48(1), 9-20. https://doi.org/10.1016/S0006-

3223(00)00889-1 

https://doi.org/10.1155/2021/6649524


36 
 

 
 

Frazier, T. W., Youngstrom, E. A., Glutting, J. J., & Watkins, M. W. (2007). ADHD and 

achievement: Meta-analysis of the child, adolescent, and adult literatures and a 

concomitant study with college students. Journal of Learning Disabilities, 40(1), 

49–65. https://doi.org/10.1177/00222194070400010401 

Garbazza, C., Sauter, C., Paul, J., Kollek, J., Dujardin, C., Hackethal, S., Dorn, H., Peter, 

A., Hansen, M.-L., Manconi, M., Ferri, R., & Danker-Hopfe, H. (2018). Leg 

movement activity during sleep in adults with attention-deficit/hyperactivity 

disorder. Frontiers in Psychiatry, 9, 179–179. 

https://doi.org/10.3389/fpsyt.2018.00179  

Gau, S. S., Kessler, R. C., Tseng, W. L., Wu, Y. Y., Chiu, Y. N., Yeh, C. B., & Hwu, H. 

G. (2007). Association between sleep problems and symptoms of attention-

deficit/hyperactivity disorder in young adults. Sleep, 30(2), 195-201. 

https://doi.org/10.1093/sleep/30.2.195 

Gaultney, J. F. (2010). The prevalence of sleep disorders in college students: Impact on 

academic performance. Journal of American College Health, 59(2), 91-97. 

https://doi.org/10.1080/07448481.2010.483708 

Gaultney, J. F. (2014). College students with ADHD at greater risk for sleep 

disorders. Journal of Postsecondary Education and Disability, 27(1), 5-18. 

Geller, J., Toftness, A. R., Armstrong, P. I., Carpenter, S. K., Manz, C. L., Coffman, C. 

R., & Lamm, M. H. (2018). Study strategies and beliefs about learning as a 

function of academic achievement and achievement goals. Memory, 26(5), 683-

690. https://doi.org/10.1080/09658211.2017.1397175 



37 
 

 
 

Gilbert, S. P., & Weaver, C. C. (2010). Sleep quality and academic performance in 

university students: A wake-up call for college psychologists. Journal of College 

Student Psychotherapy, 24(4), 295–306. 

https://doi.org/10.1080/87568225.2010.509245 

Golembeski, D. (2021, November 10). Will the delta variant force colleges back online?: 

BestColleges. BestColleges.com. Retrieved March 9, 2022, from 

https://www.bestcolleges.com/news/analysis/2021/08/18/will-delta-variant-force-

colleges-back-online/  

Gomes, A. A., Tavares, J., & de Azevedo, M. H. P. (2011). Sleep and academic 

performance in undergraduates: a multi-measure, multi-predictor 

approach. Chronobiology International, 28(9), 786-801. 

https://doi.org/10.3109/07420528.2011.606518 

Gormley, M. J., DuPaul, G. J., Weyandt, L. L., & Anastopoulos, A. D. (2019). First-year 

GPA and academic service use among college students with and without 

ADHD. Journal of Attention Disorders, 23(14), 1766–

1779. https://doi.org/10.1177/1087054715623046 

Gray, S. A., Dueck, K., Rogers, M., & Tannock, R. (2017). Qualitative review synthesis: 

The relationship between inattention and academic achievement. Educational 

Research, 59(1), 17-35. https://doi.org/10.1080/00131881.2016.1274235 

Hechtman, L., Swanson, J. M., Sibley, M. H., Stehli, A., Owens, E. B., Mitchell, J. T., ... 

& Stern, K. (2016). Functional adult outcomes 16 years after childhood diagnosis 

of attention-deficit/hyperactivity disorder: MTA results. Journal of the American 



38 
 

 
 

Academy of Child & Adolescent Psychiatry, 55(11), 945-952. 

https://doi.org/10.1016/j.jaac.2016.07.774 

Hirshkowitz, M., Whiton, K., Albert, S. M., Alessi, C., Bruni, O., DonCarlos, L., ... & 

Hillard, P. J. A. (2015). National Sleep Foundation's sleep time duration 

recommendations: methodology and results summary. Sleep Health, 1(1), 40-43. 

https://doi.org/10.1016/j.sleh.2014.12.010 

Howell, A. J., Jahrig, J. C., & Powell, R. A. (2004). Sleep quality, sleep propensity and 

academic performance. Perceptual and Motor Skills, 99(2), 525–535. 

https://doi.org/10.2466/pms.99.2.525-535 

Ilieva, I. P., & Farah, M. J. (2019). Attention, motivation, and study habits in users of 

unprescribed ADHD medication. Journal of Attention Disorders, 23(2), 149-162. 

https://doi.org/10.1177/1087054715591849 

Irwin, C., Khalesi, S., Desbrow, B., & McCartney, D. (2020). Effects of acute caffeine 

consumption following sleep loss on cognitive, physical, occupational and driving 

performance: A systematic review and meta-analysis. Neuroscience & 

Biobehavioral Reviews, 108, 877-888. 

https://doi.org/10.1016/j.neubiorev.2019.12.008 

Klassen, L. J., Katzman, M. A., & Chokka, P. (2010). Adult ADHD and its 

comorbidities, with a focus on bipolar disorder. Journal of Affective 

Disorders, 124(1–2), 1–8. https://doi.org/10.1016/j.jad.2009.06.036 

Konofal, E., Lecendreux, M., Arnulf, I., & Mouren, M. C. (2004). Iron deficiency in 

children with attention-deficit/hyperactivity disorder. Archives of Pediatrics & 

Adolescent Medicine, 158(12), 1113-1115. doi:10.1001/archpedi.158.12.1113 



39 
 

 
 

Konofal, E., Lecendreux, M., & Cortese, S. (2010). Sleep and ADHD. Sleep 

Medicine, 11(7), 652-658. https://doi.org/10.1016/j.sleep.2010.02.012 

Konofal, E., Lecendreux, M., Deron, J., Marchand, M., Cortese, S., Zaïm, M., ... & 

Arnulf, I. (2008). Effects of iron supplementation on attention deficit 

hyperactivity disorder in children. Pediatric Neurology, 38(1), 20-26. 

https://doi.org/10.1016/j.pediatrneurol.2007.08.014 

Langberg, J. M., Dvorsky, M. R., Becker, S. P., & Molitor, S. J. (2014). The impact of 

daytime sleepiness on the school performance of college students with attention 

deficit hyperactivity disorder (ADHD): A prospective longitudinal study. Journal 

of Sleep Research, 23(3), 318–325. https://doi.org/10.1111/jsr.12121 

Langberg, J. M., Dvorsky, M. R., & Evans, S. W. (2013). What specific facets of 

executive function are associated with academic functioning in youth with 

attention-deficit/hyperactivity disorder? Journal of Abnormal Child 

Psychology, 41(7), 1145-1159. https://doi.org/10.1007/s10802-013-9750-z 

Langer, N., Benjamin, C., Becker, B. L. C., & Gaab, N. (2019). Comorbidity of reading 

disabilities and ADHD: Structural and functional brain characteristics. Human 

Brain Mapping, 40(9), 2677–2698. https://doi.org/10.1002/hbm.24552 

Lei, S. A. (2015). Variation in study patterns among college students: A review of 

literature. College Student Journal, 49(2), 195-198.  

Li, W., Yin, J., Cai, X., Cheng, X., & Wang, Y. (2020). Association between sleep 

duration and quality and depressive symptoms among university students: A 

cross-sectional study. PloS one, 15(9), e0238811. 

https://doi.org/10.1371/journal.pone.0238811 



40 
 

 
 

Lim, J., & Dinges, D. F. (2010). A meta-analysis of the impact of short-term sleep 

deprivation on cognitive variables. Psychological Bulletin, 136(3), 375. 

https://doi.org/10.1037/a0018883 

Lin, Y. J., Yang, L. K., & Gau, S. S. F. (2016). Psychiatric comorbidities of adults with 

early-and late-onset attention-deficit/hyperactivity disorder. Australian & New 

Zealand Journal of Psychiatry, 50(6), 548-556. 

https://doi.org/10.1177/0004867415609423 

Lowe, C. J., Safati, A., & Hall, P. A. (2017). The neurocognitive consequences of sleep 

restriction: A meta-analytic review. Neuroscience & Biobehavioral Reviews, 80, 

586-604. https://doi.org/10.1016/j.neubiorev.2017.07.010 

Lund, H. G., Reider, B. D., Whiting, A. B., & Prichard, J. R. (2010). Sleep patterns and 

predictors of disturbed sleep in a large population of college students. Journal of 

Adolescent Health, 46(2), 124–132. 

https://doi.org/10.1016/j.jadohealth.2009.06.016 

Mahajan, N., Hong, N., Wigal, T. L., & Gehricke, J. G. (2010). Hyperactive-impulsive 

symptoms associated with self-reported sleep quality in nonmedicated adults with 

ADHD. Journal of Attention Disorders, 14(2), 132-137. 

https://doi.org/10.1177/1087054709347170 

Matthews, K. A., Patel, S. R., Pantesco, E. J., Buysse, D. J., Kamarck, T. W., Lee, L., & 

Hall, M. H. (2018). Similarities and differences in estimates of sleep duration by 

polysomnography, actigraphy, diary, and self-reported habitual sleep in a 

community sample. Sleep Health, 4(1), 96-103. 

https://doi.org/10.1016/j.sleh.2017.10.011 



41 
 

 
 

McLellan, T. M., Caldwell, J. A., & Lieberman, H. R. (2016). A review of caffeine’s 

effects on cognitive, physical and occupational performance. Neuroscience & 

Biobehavioral Reviews, 71, 294-312. 

https://doi.org/10.1016/j.neubiorev.2016.09.001 

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 

Munro, B. A., Weyandt, L. L., Marraccini, M. E., & Oster, D. R. (2017). The relationship 

between nonmedical use of prescription stimulants, executive functioning and 

academic outcomes. Addictive Behaviors, 65, 250-257. 

https://doi.org/10.1016/j.addbeh.2016.08.023 

National Institute of Neurological Disorders and Stroke. (n.d.) Restless Legs Syndrome 

Fact Sheet. Retrieved January 23, 2021, from 

https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-

Sheets/Restless-Legs-Syndrome-Fact-Sheet 

Nigg, J. T., & Casey, B. J. (2005). An integrative theory of attention-deficit/hyperactivity 

disorder based on the cognitive and affective neurosciences. Development and 

Psychopathology, 17(3), 785-806. https://doi.org/10.1017/S0954579405050376 

NoackLeSage, F., Shaheen, G. L., Davis, T. E., Castagna, P. J., Kaskas, M. M., Ryan, P., 

& Lilly, M. E. (2019). Predicting reading, writing, and mathematics achievement: 

Do anxiety and ADHD symptoms add to the variance explained by working 



42 
 

 
 

memory and verbal reasoning alone? Current Psychology, 38(3), 792-802. 

https://doi.org/10.1007/s12144-017-9649-x 

Ortiz-Lozano, J. M., Rua-Vieites, A., Bilbao-Calabuig, P., & Casadesús-Fa, M. (2018). 

University student retention: Best time and data to identify undergraduate students 

at risk of dropout. Innovations in Education and Teaching International, 

57(1) 74–85. https://doi.org/10.1080/14703297.2018.1502090 

Orzech, K. M., Salafsky, D. B., & Hamilton, L. A. (2011). The state of sleep among 

college students at a large public university. Journal of American College 

Health, 59(7), 612-619. https://doi.org/10.1080/07448481.2010.520051 

Owens, J. A. (2005). The ADHD and sleep conundrum: a review. Journal of 

Developmental & Behavioral Pediatrics, 26(4), 312-322. 

https://doi.org/10.1097/00004703-200508000-00011.  

Richardson, M., Abraham, C., & Bond, R. (2012). Psychological correlates of university 

students' academic performance: a systematic review and meta-

analysis. Psychological Bulletin, 138(2), 353. https://doi.org/10.1037/a0026838 

Rundo, J. V., & Downey III, R. (2019). Polysomnography. Handbook of Clinical 

Neurology, 160, 381-392. https://doi.org/10.1016/B978-0-444-64032-1.00025-4 

Sadeh, A. (2011). The role and validity of actigraphy in sleep medicine: An update. Sleep 

Medicine Reviews, 15(4), 259-267. https://doi.org/10.1016/j.smrv.2010.10.001 

Schneider, B. N., & Enenbach, M. (2014). Managing the risks of ADHD 

treatments. Current Psychiatry Reports, 16(10), 1-8. 

https://doi.org/10.1016/j.smrv.2010.10.001 



43 
 

 
 

Schredl, M., Alm, B., & Sobanski, E. (2007). Sleep quality in adult patients with 

attention deficit hyperactivity disorder (ADHD). European Archives of Psychiatry 

and Clinical Neuroscience, 257(3), 164-168. https://doi.org/10.1007/s00406-006-

0703-1 

Schwanz, K. A., Palm, L. J., & Brallier, S. A. (2007). Attention problems and 

hyperactivity as predictors of college grade point average. Journal of Attention 

Disorders, 11(3), 368-373. https://doi.org/10.1177/1087054707305155 

Silver, N. C., & Dunlap, W. P. (1987). Averaging correlation coefficients: should Fisher's 

z transformation be used? Journal of Applied Psychology, 72(1), 146-148. 

https://doi.org/10.1037/0021-9010.72.1.146 

Snitselaar, M. A., Smits, M. G., van der Heijden, K. B., & Spijker, J. (2017). Sleep and 

circadian rhythmicity in adult ADHD and the effect of stimulants: a review of the 

current literature. Journal of Attention Disorders, 21(1), 14-26. 

https://doi.org/10.1177/1087054713479663 

Sobanski, E., Brüggemann, D., Alm, B., Kern, S., Philipsen, A., Schmalzried, H., ... & 

Rietschel, M. (2008a). Subtype differences in adults with attention-

deficit/hyperactivity disorder (ADHD) with regard to ADHD-symptoms, 

psychiatric comorbidity and psychosocial adjustment. European 

Psychiatry, 23(2), 142-149. doi:10.1016/j.eurpsy.2007.09.007 

Sobanski, E., Schredl, M., Kettler, N., & Alm, B. (2008b). Sleep in adults with attention 

deficit hyperactivity disorder (ADHD) before and during treatment with 

methylphenidate: a controlled polysomnographic study. Sleep, 31(3), 375-381. 

https://doi.org/10.1016/j.eurpsy.2007.09.007 



44 
 

 
 

Tan, T. X., Liu, Y., Damjanovic, V., Ledford, E., Li, G., & Li, Y. (2022). Inattention, 

hyperactivity/impulsivity, and academic competence: Findings from three 

cohorts. British Journal of Educational Psychology, 92(1), 82-104. 

https://doi.org/10.1111/bjep.12439 

Tsai, F. J., Tseng, W. L., Yang, L. K., & Gau, S. S. F. (2019). Psychiatric comorbid 

patterns in adults with attention-deficit hyperactivity disorder: Treatment effect 

and subtypes. PloS One, 14(2), e0211873. 

https://doi.org/10.1371/journal.pone.0211873 

Um, Y. H., Hong, S.-C., & Jeong, J.-H. (2017). Sleep problems as predictors in attention-

deficit hyperactivity disorder: Causal mechanisms, consequences and 

treatment. Clinical Psychopharmacology and Neuroscience, 15(1), 9–18. 

https://doi.org/10.9758/cpn.2017.15.1.9 

UNC Charlotte Demographics & Diversity Report. (2021). College Factual. Retrieved 

March 11, 2022, from https://www.collegefactual.com/colleges/university-of-

north-carolina-at-charlotte/student-life/diversity/ 

United States Government Accountability Office. Higher education and disability: 

education needs a coordinated approach to improve its assistance to schools in 

supporting students. Retrieved from: http://www.gao.gov/assets/300/297433.pdf; 

2009. 

Volkow, N. D., & Swanson, J. M. (2013). Adult attention deficit–hyperactivity 

disorder. New England Journal of Medicine, 369(20), 1935-1944. 

https://doi.org/10.1056/NEJMcp1212625 



45 
 

 
 

Wagner, M. L., Walters, A. S., & Fisher, B. C. (2004). Symptoms of attention-

deficit/hyperactivity disorder in adults with restless legs syndrome. Sleep, 27(8), 

1499-1504. https://doi.org/10.1093/sleep/27.8.1499 

Wang, Y.-P., & Gorenstein, C. (2013). Psychometric properties of the Beck Depression 

Inventory-II: A comprehensive review. Revista Brasileira de Psiquiatria, 35(4), 

416–431. https://doi.org/10.1590/1516-4446-2012-1048 

Weiss, B.A. (2011). Fisher's r-to-Z transformation calculator to compare two independent 

samples [Computer software]. Available 

from https://blogs.gwu.edu/weissba/teaching/calculators/fishers-z-transformation/. 

Weiss, M. D., & Weiss, J. R. (2004). A guide to the treatment of adults with 

ADHD. Journal of Clinical Psychiatry, 65, 27-37. 

Weyandt, L. L., DuPaul, G. J., Verdi, G., Rossi, J. S., Swentosky, A. J., Vilardo, B. S., . . 

. Carson, K. M. (2013). The performance of college students with ADHD: 

Neuropsychological, academic, and psychosocial functioning. Journal of 

Psychopathology and Behavioral Assessment, 35, 421-435. 

https://doi.org/10.1007/s10862-013-9351-8 

Weyandt, L. L., & DuPaul, G. (2006). ADHD in college students. Journal of Attention 

Disorders, 10(1), 9-19. https://doi.org/10.1177/1087054705286061 

Wilens, T. E., Biederman, J., Faraone, S. V., Martelon, M., Westerberg, D., & Spencer, 

T. J. (2009). Presenting ADHD symptoms, subtypes, and comorbid disorders in 

clinically referred adults with ADHD. The Journal of Clinical Psychiatry, 70(11), 

1557-1562. https://doi.org/10.4088/JCP.08m04785pur 

https://blogs.gwu.edu/weissba/teaching/calculators/fishers-z-transformation/


46 
 

 
 

Wolf, L. E. (2001). College students with ADHD and other hidden disabilities: Outcomes 

and interventions. In J. Wasserstein, L. E. Wolf, & F. F. LeFever (Eds.), Annals of 

the New York Academy of Sciences: Vol. 931. Adult Attention Deficit Disorder: 

Brain Mechanisms and Life Outcomes (p. 385–395). New York Academy of 

Sciences. 

Wolf, L. E., Simkowitz, P., & Carlson, H. (2009). College students with attention-

deficit/hyperactivity disorder. Current Psychiatry Reports, 11(5), 415-421. 

https://doi.org/10.1007/s11920-009-0062-5 

Woods, S. P., Lovejoy, D. W., & Ball, J. D. (2002). Neuropsychological characteristics 

of adults with ADHD: A comprehensive review of initial studies. The Clinical 

Neuropsychologist, 16(1), 12-34. https://doi.org/10.1076/clin.16.1.12.8336 

  



47 
 

 
 

APPENDIX A: DEMOGRAPHIC QUESTIONS  

1. How old are you?  
2. What gender do you best identify with? 

o Male 
o Female 
o Non-binary/third gender 
o Prefer not to say 

3. What race/ethnicity best describes you?  
o White 
o Black or African American 
o Latino/a 
o American Indian or Alaska Native  
o Asian 
o Native Hawaiian or Pacific Islander 
o Other 

4. What is your current student status?  
o Freshman 
o Sophomore  
o Junior 
o Senior 
o Senior + (5th year or higher)  

5. What is your current overall GPA? Please give your best estimate or input 999 if 
unknown. 

6. Are you formally diagnosed with any of the following? (select all that apply) 
� Specific learning disability in reading, math, or writing  
� Attention-Deficit, Hyperactivity Disorder (ADHD) 
� Sleep disorder (e.g., insomnia, obstructive sleep apnea) 
� None of the above  

7. Do you currently receive services from UNCC’s Office of Disability Services?  
8. If yes, what do you receive services from UNCC’s Office of Disability Services 

for?  
� Specific learning disability in reading, math, or writing  
� Attention-Deficit, Hyperactivity Disorder (ADHD) 
� Sleep disorder (e.g., insomnia, obstructive sleep apnea) 
� Other (please describe)  
� Not Applicable  

9. How much sleep do you get on average (per night) during the school/work week? 
10. How much sleep do you get on average (per night) during the weekend?  
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APPENDIX B: PITTSBURGH SLEEP QUALITY INVENTORY (PSQI) 
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APPENDIX C: BECK DEPRESSION INVENTORY – SECOND EDITION (BDI-

II)
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APPENDIX D: BECK ANXIETY INVENTORY (BAI) 
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APPENDIX E: CONNER'S ADULT ADHD RATING SCALE—SELF REPORT: 

SHORT VERSION (CAARS-S:S)

 


