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Sleepiness and school performance

The impact of daytime sleepiness on the school performance of
college students with attention deficit hyperactivity disorder
(ADHD): a prospective longitudinal study
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INTRODUCTION

Sleep disturbances are common in childhood and adoles-
cence and impact multiple aspects of academic functioning
negatively, including school grades, academic achievement
and homework performance (Beebe et al., 2010; Langberg
et al., 2013; Perez-Chada et al., 2007). The impact of sleep
on academics has been demonstrated with rating scales and
objective sleep measurement tools (e.g. overnight polysom-
nography and actigraphy), as well as in studies where sleep
has been manipulated/restricted experimentally (e.g. Astill
et al.,, 2012; Fallone et al., 2005). While many different types
of sleep disturbance have been shown to be related to
academic functioning (e.g. short-term deprivation, sleep
quality and sleep duration), a recent meta-analysis suggests
that daytime sleepiness exhibits the strongest association
with academic performance (Dewald et al., 2010).

The relationship between daytime sleepiness and academ-
ics appears to be particularly relevant for adolescents diag-
nosed with attention deficit hyperactivity disorder (ADHD).
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SUMMARY

This prospective longitudinal study evaluated the impact of daytime
sleepiness on the school performance of 62 college students diagnosed
comprehensively with attention deficit hyperactivity disorder. The primary
goal of the study was to determine if self-reported daytime sleepiness
rated at the beginning of the academic year could predict academic and
overall functioning at the end of the academic year while also considering
potentially important covariates, including symptoms of inattention,
hyperactivity and impulsivity, medication status and whether or not
students lived at home or on-campus. Self-reported daytime sleepiness
predicted longitudinally school maladjustment, overall functional impair-
ment and the number of D and F grades (i.e. poor and failing) students
received in courses above and beyond both self- and parent-report of
symptoms, but did not predict overall grade point average. Living at
home served as a protective factor and was associated with less school
maladjustment and overall impairment. Gender was the only significant
predictor in the overall grade point average model, with female gender
associated with higher overall grades. The implications of these findings
for monitoring and treatment of sleep disturbances in college students
with attention deficit hyperactivity disorder are discussed.

Adolescents with ADHD exhibit considerable impairment with
academic performance and achievement, including signifi-
cantly lower school grades and achievement scores and
higher rates of school dropout in comparison to their same-
aged peers (Molina et al.,, 2009). Adolescents and young
adults with ADHD have also been shown to exhibit high rates
of sleep problems, with prevalence rates ranging from 25 to
50% (Owens, 2009; Sung et al., 2008). Meta-analyses sug-
gest that youth with ADHD have higher daytime sleepiness,
more movements during sleep and higher apnea—hypopnea
indexes than controls (Cortese et al., 2006; Sadeh et al.,
2006). However, there is less compelling evidence for
differences in sleep-onset, bedtime resistance, sleep archi-
tecture or breathing disorders once potential moderating
factors such as comorbidities are taken into consideration
(Cortese et al., 2006; Sadeh et al., 2006). Importantly, multi-
ple double-blind placebo-controlled trials have documented
that the high prevalence of sleep disturbances in youth with
ADHD cannot be attributed solely to stimulant medication use
(see Huang et al., 2011 for a review).
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Despite the high prevalence of both sleep problems and
academic impairment in individuals with ADHD, there has
been minimal research examining the relationship between
these constructs. Specifically, although it is clear that ADHD
symptoms predict longitudinally the presence of academic
impairment (Langberg et al., 2011; Massetti et al., 2008), it is
unknown whether sleep disturbances are also contributing
factors. If this turns out to be the case, such results would
have significant implications for evidence-based ADHD
interventions which do not currently address sleep.

To our knowledge, there are only two published studies
focused on the relationship between sleep and academics in
ADHD samples. In an elementary school-age sample of
children with ADHD, Mayes et al. (2008) reported that sleep
disturbances did not predict standardized achievement
scores once intelligence and ADHD symptoms were consid-
ered in the model. In contrast, in a sample of middle-school
students diagnosed with ADHD, Langberg et al. (2013) found
that self-reported daytime sleepiness predicted parent and
teacher ratings of homework problems, academic impairment
and academic competences above and beyond symptoms of
ADHD, although daytime sleepiness did not predict grade
point average (GPA). Therefore, it appears that the relation-
ship between sleep and academics may depend upon how
academic functioning is measured, with achievement tests
possibly being less sensitive to sleep disturbances (Beebe
et al., 2010). Further, the age of the sample may be
important, with the link between sleep and academics
becoming progressively stronger in adolescence, as youth
have increasing autonomy over sleep behaviours (Beebe,
2011; Drake et al., 2003).

Following this logic, the negative impact of sleep distur-
bances on academics should be particularly relevant for
college students with ADHD. The transition to college is
associated with significantly reduced adult supervision and
monitoring surrounding sleep. In general college student
samples, prevalence rates for poor sleep quality approach
60% (Lund et al., 2010) and there is a clear link between
sufficient sleep and academic performance on college
campuses (e.g. Gomes et al., 2011). However, to date, the
impact of daytime sleepiness on the functioning of college
students with ADHD has not been examined. This is an
important question, given that students with ADHD are
increasingly pursuing postsecondary education and are
experiencing a host of negative academic outcomes, includ-
ing high rates of dropout (Weyandt and DuPaul, 2013).

Accordingly, the purpose of this study was to evaluate
longitudinally the impact of daytime sleepiness on the
functioning of college students with ADHD. This study
examined the link between self-reported daytime sleepiness,
rated at the beginning of the school year, with multiple
measures of functioning collected at the end of the school
year. Further, this study sought to determine whether
sleepiness contributed to academics above and beyond both
self- and parent-rated ADHD symptoms and other variables
that could potentially impact sleep and academic
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performance, such as whether or not students lived on-
campus and their ADHD medication status. The sample
included in this study was diagnosed rigorously with ADHD
using both parent- and self-report diagnostic interviews and
standardized rating scales. This is important, as most
previous research with college students with ADHD has
relied upon self-report alone to establish diagnoses. Self-
reported diagnoses have questionable validity, at best, due to
concerns regarding students’ ability to report retrospectively
on childhood symptoms and impairments and malingering
(Sollman et al., 2010). Consistent with Langberg et al. (2013)
and research with general college student samples (e.g.
Clegg-Kraynok et al., 2011), we hypothesized that daytime
sleepiness would predict end-of-year ratings of impairment,
but would not predict GPA, above and beyond baseline
ADHD symptoms and covariates.

METHODS

Participants

Participants were 68 undergraduate students enrolled in a
large public university in Virginia. In total, 139 students
responded, expressed interest in the study and completed a
telephone screen. Of these, 94 were eligible based on the
telephone screen (previous diagnosis of ADHD or at least four
inattentive symptoms endorsed) and completed the inclusion/
exclusion evaluation. Sixty-eight participants met full study
criteria and were enrolled. Given the focus on academic
functioning, we limited the sample for the current study to
those students taking at least three courses (=9 credit
hours), resulting in a final sample of 62. These 62 participants
ranged in age from 17 to 30 years [mean = 19.50, standard
deviation (SD) = 2.46]; slightly more than half were male
(n = 35). Forty-four participants (71%) self-identified as Cau-
casian; the remaining participants were either African Amer-
ican (n=6), Hispanic (n=6) or multi-racial (n = 6).
Approximately half the participants (n = 32) were in their first
year of college, with the remaining participants in their second
(n =16), third (n = 9) or fourth (n = 5) year. Based on the
procedures described below, 35 participants were diagnosed
with DSM-IV ADHD, predominately inattentive type (ADHD-I),
and 27 participants were diagnosed with ADHD, combined
type (ADHD-C). Forty-one participants self-reported taking
psychotrophic medication. Thirty-six participants reported
taking medication specifically for ADHD and five reported
taking medication for other psychological issues (e.g. anxiety
or depression).

Procedure

The study was approved by the university Institutional
Review Board (IRB); student participants signed informed
consent and their parents/guardians provided verbal consent.
The inclusionary criteria included attendance at the university
where the research was being conducted and meeting full
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diagnostic criteria for ADHD-I or ADHD-C. Diagnosis was
determined through separate administration to both the
student and their parent/guardian of both parts | and Il of
the Conners’ Adult ADHD Diagnostic Interview for the DSM-
1V (CAADID; Epstein and Kollins, 2006; Epstein et al., 2000).
The CAADID interview assesses both current and childhood
symptoms and impairment as well as age of onset and
pervasiveness of symptoms across time. Part | of the
interview provides a detailed patient history and part Il is
the ADHD diagnostic interview.

Strict diagnostic inclusion criteria were adhered to in this
study. Specifically, parents/guardians had to endorse at least
six symptoms in an ADHD domain on the CAADID as present
and impairing during childhood for a student to be included.
Further, the student and their parents/guardians had to
endorse a total of six symptoms in a domain as currently
present and impairing on the CAADID. For documentation of
current ADHD symptoms, we allowed parent interview data to
be supplemented with student self-report and vice versa.
However, both the parent and student had to endorse a
minimum of four symptoms in a domain as currently present
and impairing for supplementing to occur.

Flyers describing the study were included in the orientation
packets of all incoming freshman, e-mailed to students
currently receiving ADHD accommodations, and posted in
the Disability Services Office at Student Health and in all
university dormitories. The flyers stated that students with
difficulties with attention and concentration and/or students
with a diagnosis of ADHD were eligible to receive a free
diagnostic evaluation. Baseline measures were completed by
parents and students at the beginning of the school year
(August). Follow-up measures were completed by students at
the end of the school year (May; 9 months postbaseline).

Baseline measures

ADHD symptoms

Attention deficit hyperactivity disorder symptoms were
assessed using the Barkley Adult ADHD Rating Scale-1V
(BAARS-IV; Barkley, 2011a). The BAARS-IV has self- and
parent-report versions that include the 18 DSM symptoms of
ADHD. Each item was rated using a four-point scale
(1 = never or rarely, 4 = very often). The BAARS-IV scales
demonstrate satisfactory internal consistency and test-retest
reliability (Barkley, 2011a). In order to reduce the number of
predictor variables included in the analyses (given sample
size constraints), a total score of current ADHD symptoms
was used in the current study, with self- and parent-reported
ADHD considered separately (x = 0.84 and 0.85, respec-
tively).

Daytime sleepiness

The Pediatric Daytime Sleepiness Scale (PDSS; Drake et al.,
2003) was developed and validated specifically as a self-

report measure to examine the relationship between daytime
sleepiness and academic functioning. The PDSS is one of six
sleep measures to meet criteria as ‘well-established’ accord-
ing to the American Psychological Association (APA) Division
54 evidence-based assessment criteria (Lewandowski et al.,
2011). The PDSS consists of eight items loading onto a
single factor. Participants rate each item on a scale from 4
(always) to 0 (never). The PDSS total score was examined in
the present study (« = 0.96).

Follow-up measures

School maladjustment

Participants completed the Behavior Assessment System for
Children, 2nd edn, Self-Report of Personality—College Ver-
sion (BASC-2: SRP-College Version; Reynolds and Kamp-
haus, 2004). ltems were rated on a four-point rating scale
(1 = never; 2 = sometimes; 3 = often; 4 = almost always).
The school maladjustment subscale from the BASC-2: SRP-
College was examined in the present study and internal
consistency was o = 0.79.

Overall functioning

Participants completed the Barkley Functional Impairment
Scale (BFIS; Barkley, 2011b), which assesses psychosocial
impairment in 15 domains of major life activities. The BFIS is
a norm-referenced measure (n > 1200) with high internal
consistency (0.97) and test—retest reliability (0.72). Partici-
pants rated impairment in each major life activity on a
10-pointLikert scale ranging from O (notimpaired) to 9 (severely
impaired). A total impairment score (sum of all 15 domains of
functioning) was examined in the present study (z = 0.96).

GPA

Participants’ spring semester GPA was used as an objective
measure of academic functioning and was coded based
upon a system developed and refined in past work with
adolescents and young adults (Molina et al., 2009). For all
students, A = 4.0,B =3.0,C =2.0,D = 1.0and F = 0. Both
overall GPA and number of Ds and Fs in courses were
examined as dependent variables in this study. Further, we
separated the sample using a 2.0 GPA as a cutpoint. A GPA
of 2.0 was selected as this represents a ‘D’ average and has
been used in previous studies (e.g. Frazier et al., 2007),
because students below 2.0 are typically placed on aca-
demic probation.

Analytical approach

First, we examined whether participants with ADHD-I or
ADHD-C differed on their ratings of daytime sleepiness. Next,
correlation analyses were conducted to examine which
participant demographics/characteristics were associated
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significantly with academic functioning outcome variables.
The  demographic/characteristic ~ variables  examined
included, gender, race/ethnicity, year in school, living status
(home or campus) and ADHD medication status. Demo-
graphic variables that were correlated significantly (P < 0.05)
with an academic outcome variable were included as
covariates.

Finally, the longitudinal associations examining baseline
(beginning of the school year) ADHD symptoms (both self-
and parent-reported) and daytime sleepiness in relation to
follow-up (end of school year) academic functioning were
evaluated by estimating path models using Mplus version
6.11 (Muthén and Muthén, 1998-2010). Given our limited
sample size, separate path models were conducted for each
of the four academic outcomes of interest (i.e. GPA, number
of Ds and Fs, school maladjustment and overall impairment
were not included together in a single path model). In line with
best practice recommendations (Arbuckle, 1996), full infor-
mation maximum likelihood (FIML) estimation was used to
accommodate the few instances of missing data. Because
the estimated path models were fully saturated (i.e. O
degrees of freedom), they demonstrated a perfect fit to the
data, and so model fit statistics are not reported. Path models
provide standardized path coefficients that correspond
closely to correlation coefficients (Peterson and Brown,
2005) and can be interpreted as a measure of effect size,
with values <0.10 considered a small effect, values of 0.30
considered a medium effect and values =0.50 considered a
large effect (Cohen, 1988).

RESULTS

Effects of ADHD subtype

Independent-sample ttests indicated that participants with
ADHD-I and participants with ADHD-C did not differ signif-
icantly on their self-ratings of daytime sleepiness, P > 0.05.
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Correlation analyses

Variable means, standard deviations and intercorrelations
are presented in Table 1. Females had higher GPAs and
fewer Ds and Fs than males, so gender was included as a
covariate in the path models predicting these outcomes.
Participants who lived at home had lower levels of school
maladjustment and overall impairment in comparison to
participants not living at home, so housing status was
covaried in path models predicting these outcomes. Partic-
ipant age, race and medication status were not correlated
significantly with any of the outcome variables and therefore
are not considered further.

Path models

As described above, a separate path model was esti-
mated for each of the outcome variables. In each path
model, parent- and self-reported ADHD symptoms and
daytime sleepiness were regressed on the outcome of
interest.

GPA

The path model predicting GPA is displayed in Fig. 1. As
shown, being male was associated with having a lower GPA
(fp = —0.40, P =0.001). Neither parent-/youth-reported
ADHD symptoms nor daytime sleepiness at baseline was a
significant predictor of spring semester GPA.

Number of D and F grades received

The path model predicting number of Ds and Fs received
during the spring semester is displayed in Fig. 2. Being
male was associated with receiving more Ds and Fs
(# =0.30, P=0.01). In addition, daytime sleepiness sig-
nificantly predicted receiving more Ds and Fs (f = 0.33,

Table 1 Correlations of participant characteristics and baseline
functioning

ADHD symptoms and daytime sleepiness with follow-up academic

School Overall

GPA Number of Ds and maladjustment impairment
Variable Mean + SD (2.30 + 1.17) Fs (0.71 £ 1.01) (51.93 + 9.34) (47.58 + 24.58)
Age (years) 19.5 + 2.46 -0.14 —0.09 -0.15 0.22
Sex = —0.35** 0.30* 0.08 —0.04
Race - —0.02 0.13 0.06 —0.14
Medication status = 0.02 0.19 —0.23 —0.14
Housing status - —0.06 —0.01 —0.35** —0.40**
PR ADHD symptoms 2.36 + 0.49 —0.09 —0.04 —-0.12 0.33*
SR ADHD symptoms 2.60 + 0.47 —0.08 —0.15 0.03 0.37**
SR daytime sleepiness 18.01 £ 4.30 —0.12 0.38** 0.49*** 0.32%

1 = participant living at home.
*P < 0.05; **P < 0.01; ***P < 0.001.

GPA, grade point average; PR, parent-report; SD, standard deviation; SR, self-report.
n = 62. For sex, female = 0, male = 1. For race, non-Caucasian = 0, Caucasian = 1. For medication status, not taking medication for
attention deficit hyperactivity disorder (ADHD) = 0, taking medication for ADHD = 1. For housing status, O = participant not living at home,
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Gender

PR ADHD
Symptoms

0.18 (0.37)

SR ADHD
Symptoms

Daytime
Sleepiness

Figure 1. Estimated path model predicting grade point average
(GPA). Standardized parameter estimates are reported outside
parentheses; unstandardized parameter estimates are reported
inside parentheses. For gender, female = 0, male = 1.

Gender

PR ADHD
Symptoms

-0.03 (-0.01)

Number of

I~
«
=2
©
S

D’'sand F’s

SR ADHD
Symptoms

0.10 (-0.20)

Daytime
Sleepiness

Figure 2. Estimated path model predicting number of D and F
grades received. Standardized parameter estimates are reported
outside parentheses; unstandardized parameter estimates are
reported inside parentheses. For gender, female = 0, male = 1.

P = 0.003) when ADHD symptom severity variables were
also included in the model. Parent- and self-reported
ADHD symptoms did not predict number of Ds and Fs
received.

Given the finding that sleepiness predicted Ds and Fs but
did not predict overall GPA, we explored the possibility that
the relation between sleepiness and grades is stronger for
students with poor grades in comparison to students with
moderate to high grades. To explore this hypothesis, we
separated the sample using a 2.0 GPA as a cutpoint. Post-
hoc analyses revealed that the correlation between PDSS
and GPA was stronger for participants in the <2.0 GPA group
(r=0.26) in comparison to participants in the =2.0 GPA
group (r= 0.09).

School maladjustment

The path model predicting BASC school maladjustment is
displayed in Fig. 3. Living away from home was associated
with greater school maladjustment (f = —0.27, P = 0.02)
than living at home. In addition, daytime sleepiness signifi-
cantly predicted greater school maladjustment (f = 0.39,
P < 0.001) when ADHD symptom severity variables were
also included in the model. Parent- and self-reported ADHD
symptoms did not predict school maladjustment.

Functional impairment

The path model predicting BFIS overall impairment is
displayed in Fig. 4. As with school maladjustment, living
away from home was associated with greater overall impair-
ment (f = —0.24, P = 0.03) than living at home. In addition,
daytime sleepiness significantly predicted greater overall
impairment (f = 0.30, P = 0.007) when ADHD symptom
severity variables were also included in the model. Self-
reported ADHD symptom severity was also a significant
predictor of overall impairment (f = 0.24, P = 0.03).

DISCUSSION

To the best of our knowledge, this is the first prospective
longitudinal study to evaluate the impact of daytime sleep-
iness on the academic functioning and overall impairment of
college students diagnosed with ADHD. This is an important
area of research, because while more students with ADHD
are attending college, many are struggling academically and
failing to graduate (Weyandt and DuPaul, 2013). The results
of this study suggest that daytime sleepiness is a significant
predictor of academic and overall functional impairment
in college students with ADHD. Specifically, self-reported

Housing
Status

PR ADHD
Symptoms

School
Maladjustment

SR ADHD
Symptoms

20.12 (~0.25)

Sleepiness

Figure 3. Estimated path model predicting school maladjustment.
Standardized parameter estimates are reported outside parentheses;
unstandardized parameter estimates are reported inside parentheses.
For housing status, 0 = participant not living at home, 1 = participant
living at home.
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Housing
Status

-0.13
(-0.03)

PR ADHD
Symptoms

Overall
Impairment

SR ADHD
Symptoms

20.12 (~0.25)

Daytime
Sleepiness

Figure 4. Estimated path model predicting overall functional
impairment. Standardized parameter estimates are reported outside
parentheses; unstandardized parameter estimates are reported inside
parentheses. For housing status, 0 = participant not living at home,
1 = participant living at home.

daytime sleepiness, rated at the beginning of the school year,
predicted self-report of school maladjustment and overall
functional impairment at the end of the school year. The
relationship between sleep and academics was significant
even after considering other potentially important factors,
such as gender, self- and parent-report of ADHD symptom
severity and medication status. Daytime sleepiness also
predicted the number of D and F grades students received,
although it did not predict overall GPA.

The transition to college is a noteworthy developmental
event for students with ADHD because of the rapid and
immediate decline in external supports (e.g. living on one’s
own) and the marked increase in environmental demands (e.g.
college level coursework). In college, students often become
responsible for self-monitoring and regulating their own sleep/
wake schedules. However, college students with ADHD exhibit
significant difficulties with planning and self-regulation of
behaviour and frequently make impulsive decisions (Weyandt
and DuPaul, 2013). Accordingly, there is significant potential
for college students with ADHD to exhibit sleep disturbances
thatimpact functioning. Results from the present study confirm
this assertion, and suggest that the negative impact of daytime
sleepiness may go beyond the domain of academic functioning
and also impact overall functioning. Specifically, daytime
sleepiness predicted the BFIS total score, which assesses a
wide range of activities including, but not limited to, educational
activities, driving, interpersonal relationships and finance/
money issues.

In this study, daytime sleepiness predicted the number of
Ds and Fs students received but did not predict overall GPA
(only gender predicted GPA in the correlation analyses and
path model). In contrast, gender and daytime sleepiness
were both significant predictors in the path model predicting
number of Ds and Fs received. Further, post-hoc analyses
revealed that the correlation between PDSS and GPA was
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stronger for participants in the <2.0 GPA group (r = 0.26) in
comparison to participants in the =2.0 GPA group (r = 0.09).
These findings suggest that the relationship between daytime
sleepiness and GPA is stronger for students with poor grades
in comparison to students with moderate to high grades. It is
possible that a third variable not considered in these
analyses is responsible for these results. For example, it
could be that college students with a GPA below 2.0 are
using/abusing alcohol and staying out late, resulting in
daytime sleepiness and poor academic performance (see
Future directions section).

Interestingly, living at home was significant in two of the
final models (i.e. school maladjustment and overall impair-
ment). Living at home appeared to serve as a buffer, or
protective factor, and was associated with less severe
impairment. This finding suggests that some college students
with ADHD may not be ready developmentally to assume the
burdens of self-regulation of sleep and academics with the
transition to college and could benefit from additional mon-
itoring/structure surrounding these activities.

Limitations

The primary limitation is the modest sample size (n = 62),
which may have reduced our ability to detect effects. None the
less, we were able to detect small to moderate effects in line
with our a priori hypotheses, bolstering confidence in our
results. In addition, all the students in this sample came from a
single public university and, as such, until these findings are
replicated it cannot be assumed that these results will
generalize to college students with ADHD attending other
universities. It is worth noting that the university where this
study was conducted predominately serves in-state students
(87%), is diverse (45% minority) and has average admissions
standards [class of 2017 high school GPA mean = 3.27;
scholastic ability test (SAT) mean = 1111]. Another limitation
is that psychiatric comorbidities and learning disorders were
not assessed formally as part of the study diagnostic evalu-
ation (i.e. CAADID only assesses for ADHD, and BASC-2
provides symptom profiles but not diagnoses) and, as such, it
is unknown how many participants met DSM criteria for
comorbid conditions. Finally, this study relied upon self-report
of daytime sleepiness using the PDSS and did not evaluate
how students were sleeping during the night (e.g. sleep onset,
maintenance or quality). Although the PDSS has been used in
older adolescent samples, it was designed specifically for
younger adolescents (aged 11-15), and the psychometric
properties have not been evaluated in college or young adult
samples. A stronger measurement approach would include
multi-method assessment and objective measures of sleep.

Future directions

Additional longitudinal research is needed on the relationship
between daytime sleepiness and functioning in college
students with ADHD. In particular, mechanistic research is
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needed that seeks to identify factors that may mediate or
moderate the relationship between sleep and academics.
Interestingly, the mechanisms thought to underlie the aca-
demic impairments of youth with ADHD, deficits in executive
function (Miller et al., 2012), are very similar to the deficits
thought to lead to poor school performance in youth with
sleep disturbances (Beebe, 2011). Therefore, one possibility
is that the impact of sleep on academics in college students
with ADHD is mediated by executive function. Another
important variable to consider in future research is alcohol
use. College students with ADHD report higher rates of
substance use, including alcohol, than those without ADHD
(Baker et al., 2012). This is due probably to the risk-taking
and impulsivity associated with ADHD (Walther et al., 2012).
Global sleep quality has been found to predict alcohol use in
college students (Kenney et al., 2012) and students with poor
sleep report higher alcohol use (Lund et al., 2010). Accord-
ingly, future research could examine whether alcohol use
moderates the relationship between sleep and functional
impairment in college students with ADHD. In addition, there
is evidence supporting a link between ADHD and obesity
(Cortese and Morcillo, 2010), and a positive association
between obesity and excessive daytime sleepiness has been
found in ADHD and non-ADHD samples (Cortese et al.,
2007; Panossian and Veasey, 2012). Accordingly, one
promising area for future research is on the interrelations of
obesity, daytime sleepiness and academic functioning in
individuals with ADHD.

In sum, it is now clear that excessive daytime sleepiness is
common in individuals with ADHD and is associated with
impairment in functioning. It will be important for future
research to build upon the current study by using multiple
measures of sleep while also considering potential moderat-
ing factors and mediating processes to further our under-
standing of how sleep functioning relates to subsequent
school adjustment. Further, the causes of daytime sleepiness
in individuals with ADHD remain largely unknown and
research is needed that sheds light on factors that contribute
to the presence of daytime sleepiness.
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