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ABSTRACT

The present study examined the extent to which parenting influences probleniseyith s
in children referred for an evaluation of Attention-Deficit/Hyperactiidigorder (ADHD). Data
was collected from parents and/or legal guardians of sixty-three 4- teat gl children
referred for assessment at an ADHD Evaluation Clinic located at a M&lwesmiversity.
Previous literature linking sleep problems to ADHD has typically derik@d tommunity and
pediatric sleep clinic samples and has largely overlooked children with sidalctileep
impairments and/or those whose sleep problems stem from alternate etiddgieshan 60%
of parents/caregivers in the current study reported significant caég slifficulties. As
hypothesized, parenting (as related to the implementation of daily routined)tadte
explained variance in sleep problems above and beyond the variance explaineddyyan A
diagnosis. However, neither parent use of routines nor parenting stress wdieasigni
individual predictors of child sleep problems. Parent report of child internalizmgteynology,
but not externalizing symptomology, was significantly correlated with regpgmoblems with
sleep. The present results suggest that children who display behaviors esseitianxiety
and depression may be particularly likely to exhibit sleep difficulties an@Watuation of sleep
difficulties should include consideration of parenting practices (i.e., lack oistemissleep
routines). Given the high percentage of sleep problems reported, currentaissutisggest that

screening for sleep disturbances should be a routine part of child assessment.
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CHAPTER 1

INTRODUCTION
Overview

Insufficient sleep can lead to child behavioral problems both in the home and school
settings. Attention-Deficit/Hyperactivity Disorder (ADHD) isrslarly recognized for
contributing to impairment in children’s behavior across settings (e.g., mobtynatéaome and
school). Daytime symptoms in children who experience poor or insufficient stéepgsy
mirror the inattentive and hyperactive behaviors of children with ADHD {@heDillon,
Bassetti, Ganoczy, & Pituch, 1997). Notably, children with ADHD often have probgins
their sleep. Despite sleep problems having the potential to significantlgtitmglaavior, sleep
disorders and disturbances (e.g., impairments in the quantity and/or qualitgp)fesie largely
overlooked and misdiagnosed in child and adolescent populations. Conversely, ADHD is widely
recognized as the most commonly diagnosed disorder in childhood, affecting appetyxb¥at
of school-age children (Corkum, Moldofsky, Hogg-Johnson, Humphries, & Tannock, 1999).
Behavior problems that occur as a byproduct of insufficient sleep mdyiresusdiagnosis of
an externalizing disorder, such as ADHD or Oppositional Defiant Disordervidelpaoblems
may also be representative of a comorbid sleep disorder or sub-clinicadb@nsteithat exists

alongside ADHD.
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Up to 50% of individuals with ADHD may exhibit disordered sleep (Ball, Tiernan,
Janusz, & Furr, 1997; Barkley, 2006; Corkum, Tannock, & Moldofsky, 1998; Trommer,
Hoeppner, Rosenberg, Armstrong, & Rothstein, 1988). It has been suggested that appyoximate
one fourth of all children meeting diagnostic criteria for ADHD and a Spestdep disorder
(i.e., primary dyssomnia) could have their ADHD symptoms alleviated with apgt@pri
treatment of their symptoms of disordered sleep (Chervin et al., 1997). Howeweed, C
informed diagnosis is at the core of success in treating both ADHD and sleepatisas.

ADHD and many facets of disordered sleep appear to produce similarly disrupti
symptoms. As noted in the Diagnostic and Statistical Manual of Mental Disordart) F
Edition, Text Revision (DSM-IV-TR), a persistent pattern of inattentiveaand/
hyperactive/impulsive symptoms must be pervasive across settings fonasikagf ADHD to
be given. Similarly, some sleep disorders may lead to symptoms charachgrinattentive
and/or hyperactive/impulsive behaviors (e.g., sleep disordered breathingyvabbssymptom
presentations of disordered sleep (i.e., motor restlessness) in children niayp iee to
ADHD-related behaviors (e.g., hyperactivity, inattention, impulsivityderestingly, children are
more likely to appear overly active than to exhibit fatigue when not well reSteluym,
Tannock, Moldofsky, Hogg-Johnson, & Humphries, 2001). Due to the apparent overlap in
symptomology of ADHD and sleep problems, children may not receive treatmemingatpe
true etiology of their symptoms.

The present study sought to determine the extent to which a specific aspechrigare
(i.e., consistency and routine) is associated with sleep problems in chilgneaddor an
evaluation of Attention-Deficit/Hyperactivity Disorder (ADHD). Raipants included parents of

children diagnosed with ADHD as well as children not given an ADHD diagnosisjrajjow
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exploration of factors associated with sleep problems among children disptlyiogl and

subclinical levels of behavioral difficulties.



CHAPTER 2

REVIEW OF RELATED LITERATURE
Introduction

Sleep Disturbances and ADHD

It has been suggested that insufficient sleep may be the strongest pradibitat
behavioral problems in both the home and school settings. Attention-Deficit/Hiyyigéyac
Disorder (ADHD) is similarly recognized for notable disturbances irdadnl’'s behavior across
settings. Chervin et al. (1997) suggested that symptoms evident during daytinvatodrseof
children who experience poor or insufficient sleep markedly mirror the mtigeteand
hyperactive behaviors of children with ADHD. Notably, children with ADHzonfhave
problems with their sleep. While disordered sleep is acknowledged as havpudhgal to
significantly impact behavior, sleep disorders and disturbances (e.g.,mmep#srin the quantity
and/or quality of sleep) are largely overlooked and misdiagnosed in child and adblesc
populations. ADHD, however, is recognized as the most commonly presented impairthient w
the realm of children’s mental health, affecting approximately 5% of seg@ochildren
(Corkum et al., 1999). Behavior problems stemming from insufficient sleep may result i
misdiagnosis, such as ADHD. Behavior problems may also be representativanairaid sleep
disorder or comparably impairing sub-clinical disturbance, in addition to an AD&tihaiis,

that is not recognized.
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The prevalence of comorbidity between ADHD and sleep disorders and/or distsrizance
still being debated. Current research suggests that a significant nurghexdéo 50%) of
individuals with ADHD may also exhibit disordered sleep (Ball, Tiernan, JanuBnyi& 1997,
Barkley, 2006; Corkum, Tannock, & Moldofsky, 1998; Trommer, Hoeppner, Rosenberg,
Armstrong, & Rothstein, 1988). Typically, sleep disorders may not be identifiechfigtilan
ADHD diagnosis is given, if they are uncovered at all. Chervin et al. (1997) sujtfest@5%
of all children meeting diagnostic criteria for ADHD and a sleepedlateathing disorder could
be essentially cured of ADHD symptoms with appropriate treatment tagghagir disordered
breathing during sleep. However, this desired alleviation of symptoms can onhyjifaihe sleep
disorder is recognized and treated.

Given the similarity in disruptive symptoms, the observable effects of disordkrep in
children are typically attributed to other causes (i.e., hyperactivityemtain, impulsivity), as
many children do not tend to show fatigue evident of sleep deprivation (Corkum et al., 2001).
Instead, children may be overly active in an attempt to counteract tirechuéss anay exhibit
inattention (Chervin et al., 1997). It is possible that, if overlooked in its earlysstéigerdered
sleep could go untreated or unmanaged throughout an individual’s life. If not tréeged, s
disorders may increase in severity or manifest into an array of other meadlii¢at behavioral
problems (Kennedy et al., 2004).

Overlooking problems with sleep may result in diagnosing (i.e., “labelingijreim with
a disorder such as ADHD, which may not represent the true etiology of theirmmapa Such
children, additionally, may not receive the appropriate treatment. For exachptiren who are
misdiagnosed and/or have a sleep disturbance that is inadequately attendetdeqnesaygribed

medication unnecessarily or go without proper treatment of their core symptams as
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consequence. This may be particularly likely at present given the high levidrdica and
public awareness of ADHD relative to sleep disorders. The potential for symptaissmalered
sleep to be treated as a byproduct of ADHD may occur as a result of thpre#atkeacceptance
and perceived ease of pharmacological management for ADHD (Barkley, 200@eédral
awareness of ADHD is significantly higher than that of sleep problems andtema from a
greater likelihood that parents will seek an evaluation for their child aslla@&problems with
daytime behaviors and school performance than for issues related to sleepu€nihge
clinicians evaluating children who present with hyperactivity, inattention, apaiied daytime
functioning need to be adequately informed as to how to integrate currenthesealteep
problems into their assessment procedures.
Attention-Deficit/Hyperactivity Disorder

Attention-Deficit/Hyperactivity Disorder is a behavioral disorder ¢gfly diagnosed in
childhood by guidelines set forth in the DSM-IV-TR and includes a persistentnpattte
inattention and/or hyperactivity/impulsivity (American Psychiatris@sation [APA], 2000).
Additionally, as acknowledged in Weiss, Murray, and Weiss (2002), symptoms must be
pervasive across multiple settings and lead to significant clinical impaitr The DSM-TR-IV
states that the ratio of males to females with ADHD appears to rangegdproxinately 2:1 to
9:1. This ratio fluctuates as a function of the predominant type of ADHD that has bee
diagnosed, as well as the setting in which the prevalence is being measyuresDED occurs
in boys approximately 3 times more than in girls in a community sample and 5 to 9norees
in a clinical sample). Consistent with its inclusion as a developmentadibdiidisorder, the

impairments must be developmentally deviant and/or inappropriate (APA, 2000).



Past and Present ADHD Criteria

The 1968 version of the DSM (DSM-II) was the first text to specificaltress the
behavioral construct and symptom presentation we now know as ADHD. The DSM-ibddscr
the notably over-active behaviors of some children with the diagnostic term kishgier
Reaction of Childhood (APA, 1968). Interestingly, prior to the DSM-II, inattentige a
“hyperkinetic” behaviors exhibited by children had been attributed to brain dgagas,
2001).

The DSM-1II, which was published in 1980, was the first to link impairments in attention
with hyperactive behaviors. The condition previously viewed as a hyperactivdetis
characterized by motor overactivity became seen as one that included nogaltieecdeficits
and was considered an attentional disorder. The DSM-III referred to such synagtoms
Attention-Deficit Disorder or ADD: a term commonly used today within theega public to
describe those children with ADHD who do not show evidence of hyperactivity. The revision of
the DSM-III, termed the DSM-III-R, addressed the apparent lack of coasaeto hyperactive
symptoms by specifying two distinct categories within an ADD diagna£)® with
hyperactivity and ADD without hyperactivity (APA, 1980, 1987). Additionally, the DiEM+as
the only edition to include diagnostic criterion related to impairment in sleepyasom of
ADHD. Sleep-related criteria were removed from subsequent editiongssliaf the decision
that reported problems with sleep were largely anecdotal and did not meetvelgtantidards for
inclusion as a common symptom of ADHD (Hoban, 2000).

The current criteria for Attention-Deficit/Hyperactivity Disordeere incorporated in the
4™ edition of the DSM (DSM-1V) in 1994. ADD was renamed ADHD and distinct diagnostic

factors were implemented to allow for separation of inattentive and hyperagtnptoms
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(APA, 1994). By this time, numerous studies in the field had suggested that by providing a
diagnosis specific to individuals whose presentation and impairments were predtyminant
inattentive, the number of girls and adolescents meeting diagnostic ariteridd increase and
would narrow the substantial gap in the prevalence of the disorder exhibited by boy$sand g
(Barkley, 2006). The symptoms selected for inclusion in the current criteriach@sen with an
enhanced focus on observable and, thus, measurable behaviors. Efforts were also made to
eliminate symptoms that were not restricted to a diagnosis of ADHD tHdde®an previously
included (i.e., moodiness, difficulty managing stress, sleep difficultieg) DBM-IV-TR has
increased diagnostic specificity because of the symptoms chosen to reprebatiagnostic
factor (i.e., Predominantly Inattentive Type, Predominantly HyperabtipeHsive Type:
Barkley, 2006). Those displaying impairment associated with both inattentive and
hyperactive/impulsive symptoms would meet criteria for Combined Type (APA, .200@n
symptoms do not currently meet full criteria and it is not known if the critevia been
previously met, Attention-Deficit/Hyperactivity Disorder Not OtheswiSpecified is diagnosed
(See Appendix A for DSM-IV-TR criteria for ADHD).
Comorbidity

It has been reported that up to three of every four children with ADHD mestacfor
at least one other psychiatric disorder. The disorder with the highest ratearbatity with
ADHD is Oppositional Defiant Disorder (ODD), which occurs in approximately @ of
children with ADHD. Furthermore, approximately 15-56% of children and nearly 50% of
adolescents with ADHD are diagnosed with Conduct Disorder (CD: Wilens, 2002). The co-
occurrence of ADHD with Conduct Disorder is likely preceded by an earlier diagyrfoSDHD

and Oppositional Defiant Disorder and a notably early age of onset (Barkley, 2006).
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Barkley (2006) notes the high prevalence of comorbid internalizing disorders @ clini
referred children meeting criteria for ADHD. Namely, anxiety dis@deroccur in 10-50% of
these children, whereas Major Depressive Disorder (MDD) may co-oteapproximately 15-
75% and Bipolar | Disorder may co-occur in 6-27%. It seems probable that a oipdated
failures with peer relationships and academics may result in lowsiedra and
discouragements, causing him or her to feel misunderstood, avoid particulanrsstuatd lack
confidence. Such experiences may increase a child’s vulnerability for amaligeg disorder or
an underlying low sense of self-worth or self-efficacy (Biederman, 2005; Edb@miuGd,
Lichtenstein, & Larsson, 2008).

Children with ADHD also have a greatly increased risk for Learning Ditsad (LD) in
comparison to non-ADHD children. The reported prevalence for this co-ocoelisshighly
variable in the literature, indicating that approximately 8-39% of cmldi¢h ADHD may have
a reading disability, 12-27% may have a reading disorder, and 12-30% may haataldydis
mathematics. It has been noted that approximately 30% of ADHD children dyetdike=
placed in a special education program and/or be required to repeat a grade in stktm/,(B
2006).

It has been suggested that up to 50% of children with ADHD may exhibit symptoms
indicative of a sleep disorder or sub-clinical sleep impairment (BallndierJanusz, & Furr,
1997, Barkley, 2006; Trommer, Hoeppner, Rosenberg, Armstrong, & Rothstein, 1988). Corkum
et al. (1998) reported that 25-55% of parents acknowledge sleep difficulties in tlkerchith
ADHD. Corkum et al. (1999) further addressed the co-occurrence of ADHD and sleeprmobl

by highlighting a connection between ADHD and several specific sleep dsardsuding:
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insomnia, circadian rhythm sleep disorders, sleep-related involuntary mosearahsleep-
related breathing disorders.
Related Problems

Children with ADHD typically have associated impairments in a vagégreas, such as
development, cognition, physical health, and academics. They commonly dispfagsygm
including, but not limited to: behavioral disinhibition, poor self-regulation of their emogtions
delayed motor coordination, impairments in planning and working memory, delayedasatial
adaptive functioning, impaired verbal fluency, difficulty handling frustration, mmited
motivation and perseverance. ADHD symptoms that persist into adolescenaeiend t
associated with more serious impairments in behavioral, academic, and latisiéEka,
Ambrosini, & Rapport, 1999). Barkley (2006) suggested that children with ADHD mayhe pr
to a greater risk for asthma and sleep problems. Furthermore, Barkley (2fl0@)hted
previous literature proposing that children with ADHD may exhibit more moveimémeir
sleep, greater difficulty with sleep onset, and/or problems with stayiegmasl|

Assessment of ADHD

Since the majority of ADHD symptoms are common characteristics of othey
disorders, use of standardized behavior rating scales and symptom checkdsterimended to
help in recognizing confounding or comorbid disorders (Montano, 2004). Furthermore, children
with ADHD comprise a heterogeneous group that likely cover a wide rarigeadional
deficits, some of which may vary significantly in presentation over tsreerasult of the chronic
nature of the disorder (Elia, Ambrosini, & Rapport, 1999). It has been widely sutjtjestan
ideal clinical evaluation of ADHD should include parent/caregiver and teagiat o

symptoms, child self report of symptoms (e.g., children school-age and obdexyy of
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academic performance, information on the child’s social interactions, and a thoesaytolal,
medical, social, and family history (e.g., Barkley, 2006). Additionally, measingarenting
stress, perceived parenting competency, and parenting methods (i.e., usiplofelead
consistency in routine) may provide information useful in assessing the infloiepagenting on
child behavior and vice versa (i.e., impact of child behavior on parent functioning).

Due to the potential for rater bias in most questionnaires and rating scalesy®bjec
laboratory measures (i.e., continuous performance tasks) as well as kalabservation are
commonly employed to broaden the range of information integrated into therassésMedical
examinations are not routinely part of a standard ADHD evaluation. Howevewpaief
examination may be warranted if the evaluator is unsure about the etiologgeritpre
symptoms, believes that a pre-existing medical condition may bettemadoothe ADHD-like
behaviors, and/or medication is a likely option for the management of symptorkieyBar
2006). Miller & Munson (2002) asserts that a physical examination can be important in
accurately diagnosing ADHD in order to assess for confounding or comorbid missliczd.
Miller & Munson specifically recommended that assessment for ADHIDdeoquestions aimed
at determining if a child gets a suitable quantity and quality of sleep.

Treatment of ADHD
Stimulant and Non-stimulant Medication

Medication continues to be the standard first line of treatment for ADHD arjatdnaen
to be safe and effective for children (Barkley, 2006; Swanson, McBurnett, @hri&tWigal,
1995). Safer, Zito, & Fine (1996) reported that approximately 3% of school-agdeohiere
taking stimulant medication to aid in behavior management in the mid 1990’s. It ntentsoat

that the strongest results from stimulant medications will likely stem tinem integrated use
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with psychoeducational treatments that are applied within a multi-modahé&egplan (Kaiser,
Hoza, & Hurt, 2008; lvanenko & Johnson, 2008). Although the efficacy and effectiveness of
stimulants are evident, there is noted discrepancy as to how beneficial suchtimesliare in
dealing with comorbid diagnoses or with mild symptom presentations (Elia, Amibi&si
Rapport, 1999). Current literature has suggested that the dose and scheduling of such
medications should be established on an individual basis, noting that while stimulamcEzusay
problems related to sleep onset in some children, other children may benefitlinare\eening
dose that aids in heightened organization and lessened bedtime conflicts. Noarstimul
medication (i.e., atomoxetine) for ADHD has also increased in use over the ¢ d®ost
notably for the treatment of children who are unresponsive to stimulants oregxgegidverse
side-effects, have comorbid psychiatric conditions, are at-risk for drug, amdder have
problems with eating or sleeping (Barkley, 2006; Biederman & Faraone, 208&dR&teer,
2008).
Psychological Interventions

There are currently several psychosocial interventions for ADHD taarapirically
supported. Behavioral parent training, behavioral classroom management anderniensi
focused behavioral interventions (i.e., summer day camps for ADHD children) haceteret
for a well-established treatment (Pelham & Fabiano, 2008). It is typmadigested that
treatment extend across settings to maximize results, indicatingelaétgconsistency and
structure in various environments will likely be of notable benefit. Behavior matidns
should be made in both the school and home settings to facilitate continuity. Parerd treigi

also be combined into a multimodal approach with the previously stated interventions. Pare
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training targets child behavior management skills that focus on direci@itemthe child,
positive and negative reinforcements, and increased positive attention (Barkley, 2006).
Sleep Disorders and Sub-clinical Disturbances

Early research addressing the classification and measurement of slelepgrhas
typically been directed toward adults. However, over the past several deoddasive research
has been directed to increasing understanding and awareness of sleep disanddrernn c
Varied methods of assessment have been employed to identify and assess skems prabto
explore treatment options applicable to this population.
Dyssomnias and Parasomnias

Primary Sleep Disorders, as categorized in the DSM-IV-TR, are diviied®yssomnias
and Parasomnias. Dyssomnias specifically refer to sleep disordemsteniaed by irregularity in
the timing, amount, and quality of sleep. Parasomnias, on the other hand, include sleep disorders
characterized by the occurrence of atypical behavioral and physiologio#s évat coincide
with sleep, specific sleep stages, or shifts between sleep and waginglézp walking and
sleep terrors). Examples of dyssomnias include, but are not limited to: primeamnia,
breathing-related sleep disorder, and periodic limb movement disorder (PLRIR);28000).
Sleep problems/Disturbances

Sub-clinical symptoms (e.g., disturbances or problems) in sleep may alswelggat
affect children’s daytime behaviors and/or cause impairment in their fumgiddeymour
(1987) suggested that many children with disrupted sleep patterns do not attaiergisiesp
and may exhibit troublesome daytime behaviors due to their fatigue. It is unwblether such

subclinical disturbances typically worsen, thereby resulting in thedeatgnosis of a sleep
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disorder. However, the potential for subclinical sleep difficulties to elertgarably
maladaptive behaviors appears worthy of further attention.
Associated Problems

Problems with sleep have been noted to co-occur with internalizing disorders such as
Major Depressive Disorder (MDD), Post Traumatic Stress Disorde3p Tand Generalized
Anxiety Disorder (GAD) (Forbes et al., 2008; Hudson, Gradisar, Gamble, Sdgni&rRebelo,
2009). Sleep problems have been associated with learning difficulties, as diéiéegences in
neurocognitive processes (Chervin, Archbold, Panahi, & Pituch, 2001; Gozal & Pope, 2001;
Kennedy et al., 2004; Montgomery-Downs, et al., 2003; Weissbluth, Davis, Poncher, & Reiff
1983). Specifically, Kennedy et al. (2004) reported that neurocognitive defigitoccur in
children with sleep problems due to the chronic nature of the problems and the potesigsdor
disruption to occur at a time of critical neurocognitive development. Owens, Ferdando,
McGuinn (2005) reported that sleep problems are associated with heightenedskjuriis
propensity for increased injuries may be indicative of a child’s decreasatiattto his/her
environment or the marked impulsivity and overactivity evidenced in ADHD. Ovdes]) s
problems appear to significantly affect a child’s day-to-day functioamjpotentially cause
notable delays in his/her neurocognitive development.

Assessment of Sleep Disturbances

Much of what is currently known about sleep disturbances in children stems from
parental reports of sleep behaviors. The subjectivity inherent in these repdréehas
highlighted as one of the strongest limitations in research on child sleeppngdosed to be
largely responsible for wide-ranging inconsistencies and inconclusive fin@pgsifically,

there appears to be a notable tendency for parents to over-pathologize ttietnhdisordered
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sleep symptoms (Bullock & Schall, 2005). Adult sleep research has found that adults tend to
overestimate sleep difficulties and underestimate total time spepingleelowever, many
studies continue to utilize parental reports, with an increasing number of sla&galimeasures
being published yearly. One such measure is the Behavioral Evaluation of Bisur8&ep
Scale (BEDS; Schreck, Mulick, & Rojahn, 2003). The BEDS scale was designed ®5sses
tol2- year old (e.g., elementary age) children’s experience of sleep diseyrba indicated by
their parents' endorsement of symptoms on the scale. In addition to the alligiriguish
between children with and without reported sleep disturbance, this age-normedenneas
provide useful information which would allow for differentiation between clitycagnificant
sleep disturbances and developmentally appropriate sleep difficultiese¢keltal., 2003). The
BEDS questionnaire is one of many parent report measures utilized in tsenaesseof child
sleep problems. Similar measures have consistently found greater ocewfelelayed sleep
onset, impaired sleep quality, and/or increased night wakings for children wHIDABvolby,
Jorgensen, & Bilenberg, 2009; Owens, 2005; Sung, Hiscock, Sciberras, & Efron, 2008).

Objective measures, such as the polysomnograph and actigraph are being used more
often in assessment of sleep disorders in children. To enhance the validity ofl papemts,
polysomnography measures various physiologic variables associatesleejp and is routinely
used in sleep study clinics (Dagan et al., 1997). Sensors are placed on a patigrtséoard
his/her brain’s electrical activity, eye and jaw muscle movement, leg exnsslement, airflow,
chest and abdominal variations of respiratory effort, EKG, and oxygen saturatimnaples can
measure variables such as sleep onset, total duration of sleep, number of awakengty,
and restlessness by discriminating between sleep/wake states agorsrordy movements.

Actigraphy measures may be the most useful when assessing sleep/alakeand/or periodic
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limb movements. Furthermore, actigraphy can occur in a child’s natural sleepnement,
monitor a child’s sleep continuously, and do so for an extended period of time (Dagan et al.,
1997). Both polysomnography and actigraphy have provided valuable data regarding multiple
specific sleep disorders that have been found to occur with heightened prevalen¢ttin AD
populations (Corkum et al., 2001; Crabtree, lvanenko, & Gozal, 2003; Lecendreux, Konofal,
Bouvard, Falissard, & Mouren-Simeoni, 2000; O’Brien et al, 2003).

Several hypotheses have been offered to address why parental rep@ts@pper-
estimate the occurrence of sleep problems in children in comparison to morevebjesdisures
(i.e., polysomnograph and actigraph). It is important to note, however, that pareyeaenaly
able to accurately identify the difference between a child who is unwidigg to sleep versus a
child who is unable to fall asleep (Owens, Maxim, Nobile, McGuinn, & Msall, 2000). Parents
may, in fact, not overestimate sleep problems, but rather may be more knowledeablz
child’s chronic sleep habits as compared to those displayed in a brief sleeDsasipite the
fact that sleep difficulty may be a common side effect of medication tiypicssed to treat
ADHD, Ball, Tiernan, Janusz, & Furr (1997) noted that parents reported few ddésren their
perceptions of child sleep difficulty when describing medicated and non-nestictatdren.

Treatment of Sleep Problems

The research documenting the treatment of sleep disorders and/or disturbggestss
that the surgical procedures of adenoidectomy and tonsillectomy are higtdgsiut in
resulting in a nearly immediate cure for Obstructive Sleep Apnea in childriaet,

Guilleminault, Winkle, Korobkin, & Simmons (1982) reported that all 25 children who received
either of the surgeries in order to treat nocturnal snoring were entirely oarstiddbt relieved of

their symptoms. These treatments target increased upper airwagnasisthich appears to be
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prevalent in sleep-disordered breathing. Treatment of sleep-disordeagurimyenay not only
improve sleep, but may also relieve the presence of daytime restlessnesssiagdpehaviors,
poor task performance, and/or excessive daytime sleepiness (Gozal, O’'BRew;,&004).

Behavioral modifications may be effective in increasing consistency atmdiome and
may be of significant assistance should sleep problems center around bedstasaesnd/or
challenging behaviors. Furthermore, behavioral treatments have shownyefficagard to
maintenance of treatment gains following termination of treatment fep si€ficulties (Corkum
et al., 2001; Galbraith, Pritchard, & Hewitt, 1993). Adams and Rickert (1989) reported two
distinct methods of reducing nighttime tantrums in toddlers and preschoolers:ing Ezstive
bedtime routines and the use of graduated extinction techniques (e.g., ignorung tantr
behavior). The positive routines intervention involved parents engaging with the child in a
defined series of 4-7 pleasant activities prior to the child being placed in bed. Althobgh bot
methods were successful in decreasing the frequency and duration of badtmmag, and the
use of positive routines reportedly resulted in more rapid changes and led to papemtalaf
increased marital satisfaction.

Seymour (1987) similarly found support for the use of standard bedtime routines for
parental management of child sleep difficulties in children. Routines majlibeduas cues for
desired behaviors (e.g., nighttime settling) and may provide needed strocwhild’s
environment. Additionally, Seymour suggested that parents should ignore night waking
behaviors, enhance positive attention provided prior to bedtime, and limit attention given to the
child once he/she is put to bed. By following these guidelines for bedtime routiresgspar
four children, age 1- to 4-years old, were able to successfully eliminatst@etsight waking

and disruptive bedtime behaviors in their children in less than two weeks. Eacltlofdhen
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exhibited a sustained increase in his/her total sleep duration and half of tlercHikplayed an
increase of more than 2 hours of sleep per night (Seymour, 1987). Similar reseltsepeeted
by Galbraith, Pritchard, and Hewitt (1993) which found that a calm and predictablaéedti
routine resulted in decreased delays in child sleep onset. The authors reportedtihat posi
parenting strategies promote improved sleep patterns and, consequently, |dgtiamenig
restlessness.

Co-occurrence of ADHD and Sleep Problems

The additive effects of the comorbid occurrence of ADHD and disordered sleep ¢
cause a wide range of detrimental effects in a child’s life (e.g. jiimga child’s behavioral and
academic functioning), exacerbating the effects of each disorderailygllhere are numerous
views regarding the degree to which sleep disorders/disturbances and ABd¢Buc@nd/or
one disorder functions as an inherent, intensifying response to the pre-existingiempaf the
other. However, the obvious overlap in symptomology between the two disorders would seem to
indicate that both etiologies contribute to inattentive and hyperactive behaviors.

Current research suggests that children with neurobehavioral disorders, sudd2s AD
exhibit more sleep difficulties associated with general sleep and breathingrpspblehavioral
problems, and daytime sleepiness than normal controls, as indicated by papentaifréneir
symptoms (i.e., Marcotte et al., 1998). Related findings suggest delayed sleepleapet
disordered breathing, and sleep duration may vary as a result of ADHD, in additidictitiei$
with morning awakening and restless sleep (Hoban, 2004; Owens, Maxim, Nobile, McGuinn, &
Msall, 2000). Dagan et al. (1997) proposed that children with ADHD seem to experience
reduced sleep quality and a variation in the architecture (e.g., constructiom)ptteeir sleep

structure. Furthermore, there appears to be a substantial amount of litarppaeisg greater
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occurrence of Sleep-Disordered Breathing (i.e., Obstructive Sleep ApneagraoaidLimb
Movement Disorder within the ADHD population (Bedard, Montplaisir, Richer, Rougau,
Malo, 1991; Chervin et al., 1997; Chervin et al., 2002; Gaultney, Terrell, & Gingras, 2005;
Hoban & Chervin, 2005; Picchietti et al., 1999).

Several factors appear to contribute to contradictory findings regahdirgatsal
relationship between ADHD and sleep difficulties (Bullock & Schall, 2005; Kodgldelkoop,
Gils, & Buitelaar, 2001; Lecendreux, Konofal, Bouvard, Falissard, & Mouren-Sinm2eo0;
Mick, Biederman, Jetton, & Faraone, 2000; Ring et al., 1998; Stein et al., 2002). Stimulant
medications have proven to be very useful in the treatment of most ADHD caseseldiie
type of medication may effectively reduce ADHD symptoms while exatiedproblematic
sleep disturbances (Corkum, Panton, Ironside, MacPherson, & Williams, 2008). Thedigh rat
comorbidity between ADHD and other childhood disorders also suggests other potesteal ca
of sleep difficulties (i.e., bedtime resistance among oppositional or antibdien; Mick,
Biederman, Jetton, & Faraone, 2000; Stein et al., 2002).

Mick et al. (2000) found no notable differences in sleep disturbance between 140
adolescents with an ADHD diagnosis and a similar group of adolescents withbl Afber
controlling for comorbidity and pharmacotherapy with stimulant medicatjpeciic sleep
behaviors among adolescents with ADHD were more directly tied to the ocauoleocemorbid
depression, anxiety, or other behavioral disorders rather than ADHD diagnoseaver, there
was a significant increase in the number of sleep disturbances assodiatstihvulant therapy;
specifically, restlessness, frequent nighttime waking, and repeatetbttipsbathroom were

more common among the teens taking stimulant medication. Ring et al. (1998) andréexe
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(2000), however, reported significant differences in the prevalence of sleegedssamong
ADHD and non-ADHD diagnostic groups.

Stein et al. (2002) sought to assess whether depressive and anxious symptoms, which
may magnify ADHD symptoms and disturb sleep, had a significant influence onepeo$ig7
adolescent males recruited from an Israeli high school who had ADHD diagnoses.
Approximately half of the boys were taking methylphenidate and the othewdralf
unmedicated. The study included 77 adolescent males who were recruited to serv@lgs cont
Parents and teachers of the ADHD participants completed behavior rategjtecassess
ADHD-specific behaviors and the severity of symptoms. All participants aiatpmeasures of
sleep disturbance and sleep duration. The study found that medicated individuals showed
significant elevations in their endorsement of sleep disturbances, whereaedicated
individuals with ADHD did not report more sleep disturbances than those in the control group.
This finding implies that medication has a role in sleep disturbances. Additiohellg,was a
positive correlation between sleep disturbance and anxiety in the non-reddnzividuals, as
well as a positive correlation between sleep disturbance and depression amoedithéech
individuals. However, no explanation was given for these findings. Across groups sdepres
symptoms appeared to significantly influence the frequency of sleep distagba the
adolescents, regardless of ADHD symptoms or use of medication. This suggestoldscents
with ADHD symptoms and comorbid symptoms of depression may have significandysieep
disturbances than those with ADHD only; thereby suggesting that depressidravesa
stronger influence on sleep than ADHD.

Participants in the Stein et al. (2002) study were recruited from a high schoees

a specialized population of children (e.g., students with learning disorders, ADHBthyr
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Therefore, participants may have had comorbid disorders (i.e., other disrubtaxeobe
disorders) in addition to those that were assessed as part of the screenirgy(peocdspression
and anxiety). In addition, no information is available regarding possible ADHD ar othe
disorders in the control group given that the control participants did not respond to anything
beyond self-reported disturbances in their sleep. There are noteworthy developeneietaties
that should be addressed in regard to sleep; namely, adolescents’ sleep somgubey
considerably making them more susceptible to disordered sleep.

Contrary to the hypothesis that stimulant medication causes sleep distaraamey
children with ADHD, Kooij, Middelkoop, Gils, and Buitelaar (2001) suggested that ntiedica
may improve sleep quality. Eight stimulant-medicated adults with an ADHD@k&gyand eight
control participants were administered self-report and actigraphyunesas assess nocturnal
motor activity, perceived quality of sleep, and the effects of stimulant ntiedica sleep.
Motor activity and self-reported sleep quality were assessed at bas@lirgain after three
weeks, each time for six consecutive nights at a sleep studies clinic. At ¢hadassessment,
no differences were found between the ADHD and non-ADHD control group (matglsed)
for sleep latency, total time in bed, or number of nocturnal awakenings, although ¢nere w
noted differences within the group of participants with ADHD. Sleep qualijyawed and
motor and activity levels were reduced at the three week assessmeniridivideials with
ADHD, all of whom were on a concurrent trial of stimulant medication. Such fingunggest
that medication may provide relief for both sleep difficulties and ADHDpggms among
adults.

Gaining an understanding of why medications may aid in reducing sleep t#Bcul

among adults with ADHD could assist in determining why many believe the oppasitbe
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true for children. However, it would be problematic to generalize results of aeditation
studies to children given the differences in physiological response to medicati@ehgroups.
Additionally, both combined and primarily inattentive-type diagnoses were inclodkd i
absence of primarily hyperactive/impulsive type, and there was ne4dBbgrevalence of
psychiatric comorbidity in the Kooij et al. (2001) adult sample.

In a recent review of dyssomnia in children with ADHD, Bullock and Schall (2005)
concluded that current research does not support a significant effect of stimat#ication on
sleep quality. Instead, findings from this review highlighted an increase thegpimovement
(REM) and sleep latency, and a relative decrease in overall REM sleep ierchvitn ADHD,
both on and off medication. This connection between sleep architecture and ADHD was
supported by both subjective and objective assessment measures.

A retrospective study of children referred to a pediatric sleep cboied that parents of
ADHD-diagnosed children endorsed a number of sleep-related concerrdirrggleir children.
However, only a small number of their concerns were verified by objectiye atsessments
(i.e., polysomnography, actigraphy: Crabtree et al., 2003). This may resulseataldren with
ADHD exhibit varied and highly inconsistent sleep patterns that are beyond theofecfiagle
night’s sleep assessment. Yet, similar findings were presented bye@@ral. (2003) who
found that nearly 80% of parents of children with ADHD reported child sleep disturbances
although polysomnography results were only able to verify disturbances in 20% ofalsese
A significant limitation identified in both of these studies was that no adjustmend peas
provided for the children to adapt to the unfamiliar and potentially uncomfortabbeisdings

of the sleep clinic before their overnight assessment. These authors slijgesiath an
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adjustment period and the additive benefits of multiple-night assessment, tlnercmby have
exhibited symptoms more closely mirroring the reports of their parents.

In the Crabtree et al. (2003) study, parents reported three principal complgamtsre
the sleep of their children with ADHD: snoring and concern about sleep-distiuiehing,
restless sleep (e.g., with and without awakenings), and delayed sleep oosetpaming the
subjective and objective measures, a high prevalence of Periodic Leg MoveswmdebDand
snoring was observed in the sample’s polysomnography and actigraphy testing (lye36%a
and 62% of the cohort, respectively), indicating a significantly higher preeatéreach among
ADHD children as compared to norms for the general population. Furthermore, 69% of the
children assessed for sleep/wake cycle deficiencies displayed delegpasket on the majority
of nights they were monitored.

Due to the fact that all of the children in the aforementioned study had an ADHD
diagnosis, the results provide some indication of the prevalence of sleep disorddirscala c
sample (i.e., 69%) although the rate is likely elevated given this group of childféeéa
referred to a sleep disorders clinic. In addition, of the 97 children in the Crabtkstudy, 26%
had a comorbid psychiatric diagnosis. This factor greatly limits the irdem@ncausal pathways
between ADHD and sleep because of the numerous other considerations brought about by the
third variable of a comorbid diagnosis.

O’Brien et al. (2003) found a heightened prevalence of specific facets of disbstEep
in a subset of 5-to 7-year old children with ADHD symptomology who were randetelgted
for overnight polysomnography. The sleep study was designed to assess sleemdestabd
neurobehavioral functioning. There was an unusually high prevalence of snoring iarchildr

regarded as displaying ADHD-like symptoms. However, there appeared to batev gre



24
likelihood for a child with ADHD or parentally reported ADHD-like symptoms (eu; s
clinical symptoms) to snore than in the general community sample. mtlisgiappears to
indicate that impairments such as sleep disordered breathing (SDB) andtiMessieep apnea
(OSA), which are widely regarded as precursors to difficulties withregamay result in mild
hyperactive or ADHD-like behaviors which are misinterpreted as symptoAiStaD.

O’Brien et al. (2003) noted that children identified as having “significant’ughsild”
ADHD symptoms (e.g., as indicated by scoring on the Child Behavior Checkhdbjted an
increase in disturbed rapid eye movement (REM) sleep. Specifically, REMYaand the
relative proportion of REM sleep were shown to be inversely related to daytinmesseand
neurobehavioral functioning of the most impaired subset of children with ADHD syrajatgyn
Therefore, inconsistencies and disturbances in REM sleep may be a predictavodiad
disruptions.

A limitation of the O’Brien et al. (2003) study is that this study included ctldiéhout
a formal diagnosis of ADHD. However, above average levels of hyperaatigity confirmed in
both groups, thereby suggesting that the results may be generalizatdlegs gith sub-
threshold ADHD symptoms that do not meet criteria required for a formal diagnos
Additionally, this study appears to exemplify the need for objective measuaddition to
parental reports in the assessment of sleep problems. The wide variation betestatlypar
reported problems and the degree of disturbance that was objectively identdired imat
objective sleep measures should be a standard practice in addressing thd poteotiadity of
disordered sleep and ADHD.

Children with ADHD may exhibit increased disruptions in their REM sleepesycl

However, it is unclear whether there is greater potential for sleep/wake disiortlas
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population as compared to a general population of children. In a study of 52 five to ten year old
boys (e.g., 26 with ADHD and 26 controls), polysomnography measures were utilized tormonit
nighttime sleep activity, in addition to tests of reaction time and the Multipep3latency Test
(MSLT), which was conducted on 4 separate occasions during the day following the
polysomnography testing. Polysomnography and the MSLT were utilized as aoheans
assessing for the presence of sleep/wake disorders. During the MSLT, dnenciwére
instructed to lie quietly for 20-minute increments of time to assess i lehtime that it took
for them to fall asleep. Sleep-onset latency (e.g., the time from closingegas'sntil the initial
continuous period of sleep longer than 2 minutes) was measured for each partidijosimthe
ADHD and control groups as a means of gauging the number of daytime sleep efmsbdes e
child experienced. Results indicated that the children with ADHD exhibited neayesint
occurrences of daytime sleepiness in comparison to the children without ADH&n(reax et
al., 2000).

Lecendreux et al. (2000) suggested that the MSLT and the reaction time asgessm
provided a clear picture of an inherent deficit in alertness in children with ADH®boys with
ADHD were sleepier during the day and had slower reaction times as compédredveall
faster reaction time of the boys in the control group. This evidence is suggésiogsible
abnormalities in sleep/wake mechanisms in the brains of children with ADHD. dhe st
provided some indication that measures of daytime alertness were indofatieesubtype of
ADHD that the children exhibited. For example, the children diagnosed with ADHD,
Predominantly Hyperactive type, were the most reluctant to participate diaytisme MSLT, yet
were able to fall asleep quickly (during approximately 2 of 4 MSLT) whendhese to

participate. However, the children diagnosed with ADHD, Predominantly Inattegpe, were
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continually willing to participate in the MSLT and fell asleep three or morestduring the
daytime testing.

Lecendreux et al. (2000) provided several intriguing findings. However, the stsidy ha
several limitations that should be considered. First, the sample of children DD Avas
composed of all boys. Although there are a significantly larger number of boy®skabwith
ADHD than girls, the exclusion of girls from the study limits the conclusieaisdan be drawn.
Additionally, contrary to other polysomnography studies, abnormal breathing paterssot
measured, thereby restricting the ability to determine if such problemsl@aeat in decreased
daytime alertness.

Huang et al. (2004) found that approximately two-thirds of a sample of six to tyedve
old male Taiwanese children with ADHD displayed one, if not two, noted sleep disorders. T
study included 77 children with ADHD, as well as 27 gender-matched children withddDAD
All of the children completed neuropsychological testing, one night of polysomnograghy, a
their parents and teachers completed various questionnaires, thereby providingdmiveob)
and more subjective measure of sleep difficulties. Approximately 57% of c¢hidrgnosed
with ADHD were found to display sleep apnea, whereas only one child without ADHD texhibi
sleep apnea symptoms. Additionally, approximately 10% of children in the ADélipg
exhibited above average periodic leg movements, whereas none of the control groap childr
did. The authors propose that these results suggest that it is crucial to deteamimederlying
sleep disorder may be responsible for symptoms resembling ADHD.

Several unanswered questions have arisen as a result of the increased atteitidb to A
and sleep problems in recent years. One question poses whether ADHD symptorogear

strongly related to a specific sleep disorder or general sleepinasn@&y, Terrell, & Gingras,
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2005; Staton, Hill, & Chen, 2008), and another asks if habitual snoring is actually at tleé core
overlapping symptomology of ADHD and sleep problems (Arman et al., 2005; G&2ap &,
2001). Van der Heijden, Smits, Van Someren, & Gunning (2005) posed several questions
regarding the increase in sleep latency in children with ADHD, but have begle tmalentify
an etiological basis. Furthermore, significant night to night variabilitygepsproblems among
children with ADHD have lead to inconsistencies in reports of average sleepionmsgf sleep
efficiency, and movement during sleep (Corkum et al., 1998; Gruber, Sadeh, & Raviv, 2000).
Familial Influence and Daily Routines

The high degree of parent reports of disordered sleep in children without verifiable
objective results may be indicative of extrinsic factors causing sleepldiate (Bullock &
Schall, 2005). Previous research has examined environmental influences on childcilelapg
familial patterns of disordered sleep, as well as parental sleep habitsathaause or intensify
disordered sleep in children with ADHD (Handford, Mattison, & Kales, 1996; Sadeh & #nder
1993). Ring et al. (1998) conducted a comparative study of children with ADHD and their non-
ADHD siblings to assess the occurrence of sleep problems among genetikatlysiblings.
Consistent with their hypothesis, the children with a diagnosis of ADHD dispéayed
significantly greater incidence of single or multiple sleep distudsmaad more specific sleep
disorders (i.e., initial and middle insomnia) as compared to their non-ADHD silirgig of
the 13 children had parentally reported sleep disturbances, six of whom displaytonsgraf
more than one, and five of whom displayed more than two sleep disorders based on objective
measurement. The most frequently endorsed disturbances were initial and maldi@an&.g.,
difficulty initiating and maintaining sleep), enuresis, and parasomniadaBymsix of the 16

control group siblings demonstrated at least one sleep disturbance, three of whordlyepaxite
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more than one disturbance, and two who reportedly exhibited symptoms of more than two
disturbances. The non-ADHD sibling control group displayed a higher rate of desbsleep
than what is typically found in a non-clinical sample, yet the prevalentisaflered sleep in
the ADHD group reached statistical significance in comparison. No sigmifaifferences were
found with sleep duration or sleep satisfaction. The heightened prevalence of slebamies
in the non-ADHD sibling control suggests that familial sleep patterns or habitaffeat
children with and without ADHD.

Although the Ring et al. findings suggest an environmental link to the emergence and/or
facilitation of sleep disturbances within the family system, this study didgsess family
bedtime routine, cohesiveness, structure, or degree of agreement betweenrpeggatd to
implementation of bedtime routines. Other research (e.g., Shelton, Frick, & Wootton, 1996;
Sytsma, Kelley, & Wymer, 2001) has found that the influence exerted by par¢éiméshome
(i.e., implementation of structure, predictability, rules) and related disciplaetices are linked
to disruptive behaviors in children and may serve a significant role in exangrbattime
resistance or other behavioral problems. A child’s nighttime routine should otfegried
evaluated to gauge the possible distractions or barriers to sleep that and ievile sleep
environment including irregular parental absences, conflictual parent/cletdahons,
disordered parental emotional state, negative parental attitude towaldocloit parental
motivation, and/or parental stressors (Adams & Rickert, 1989; Galbraith, Rditéhktewitt,
1993).

Wiggs, Montgomery, & Stores (2005) advised that evaluations seeking to addresk the f
scope of problems that may influence the presentation of ADHD symptoms should

unqguestionably include specific queries regarding the existence of sleafedisamd impaired



29

sleep physiology. Gruber, Sadeh, and Raviv (2000) suggested that inappropriate or intonsiste
bedtimes could lead to significant disruptions in a child’'s sleep wake cycént®aray not be
aware of the sleep problems experienced by their child and/or may attribueethereblems
to oppositional and/or ADHD symptoms as opposed to an actual sleep disorder. Therefore, a
variety of questions targeting impairments in sleep should be asked in assesaDH for
Children may increase their daytime activity to overcome tiredness, thusahgéece of
observable lethargy, parents may not suspect that inadequate sleep is influehaingrb
(Gaultney, Terrell, & Gingras, 2005).

Approximately 25% of all children presenting with ADHD have at least orenpaho
also meets criteria for the disorder. Parental barriers in implementinigteoicy at bedtime,
structuring sleep-related routines, and organizing methods of problem-solvinguaitifécts
arise may be tied to impairments related to ADHD in one or both parents within the fam
system (Weiss, Hechtman, & Weiss, 2000).

Thunstrom (2002) reported that in comparing a group of children with ADHD to a non-
ADHD group with sleep problems, there were several characteristsbseqf difficulties in
infancy that were linked with a later diagnosis of ADHD. Approximately 25%itdren with
reported infant sleep difficulties were found to meet diagnostic criridDHD by an average
age of 5 % years old. Behavior problems (e.g., bedtime resistance), exteegddtency at
bedtime, and psychosocial disruptions within the family during infancy were eatibtimesof a
subsequent ADHD diagnosis.

Corkum et al. (1999) considered the influence of parenting practices and palent-chi
interactions on children’s sleep routine, sleep practices, and engagemenine bbeslistance

behaviors in a sample of children with and without ADHD who displayed sleep di#fgult
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Children with ADHD were reported to have more sleep-related involuntarymemte and
dyssomnias than a healthy, non-ADHD control group. However, in comparison to d clinica
control group (i.e., children who did not meet full criteria for ADHD, but did exhibit other
psychopathology), comorbid disorders and treatment with stimulant medicatiofowedeto be
more associated with sleep difficulties than was a diagnosis of ADHD. Psbeee practices
and more notable personal and family histories of sleep problems were also mm@com
among children with ADHD as compared to children without ADHD. Thus, this research
suggests a complex relationship between ADHD and sleep that may be dependent anifithe spe
sleep problem being assessed and/or the use of stimulant medication. Additibeatydty
cites familial influence as something important to consider when asg&d3tD and related
impairments with sleep.

Another potential factor related to disturbed sleep in children with ADHD mayfstem
parenting stress. Belsky (1984) proposed that characteristics of thenthildegparent directly
influence parenting practices, while McLaughlin & Harrison (2005) noted thdtlméhavioral
disturbance and parental sense of competence were both related to lese gtheenting
practices. More specific to sleep problems, Doo and Wing (2006) found higher paregssatiostre
be positively correlated with child sleep difficulties in a sample of childrigh pervasive
developmental disorders. Additionally, Doo and Wing (2006) noted that sleep disturbances in
children are typically chronic, with an early onset. Thus, early interventioisgioistress

parents may serve to decrease child sleep difficulties.
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CHAPTER 3

THE PRESENT STUDY
Current Study

This study examined factors underlying the significant overlap in symptomsidbAD
and disordered sleep, taking into consideration the high potential for misdiagnosis gundexdis
assumptions of causality. The high co-occurrence of ADHD and sleep dististarbances
seems to clearly illustrate the need for enhanced understanding of factioiisuting to both
disorders. Specifically, this study was designed to explore the extentdio pdrenting practices
related to daily routines predicted child sleep difficulties, after accapfdiman ADHD or other
externalizing disorder diagnosis. It was predicted that:

1) Over 50% of children referred for an ADHD evaluation would exhibit clityical
significant sleep problems, as reported by their parent/guardian on a questionnai
measuring child sleep habits.

2) Parenting practices, in regard to daily routines in the home, would be a significa
predictor of sleep problems among children presenting with ADHD-like symptoms.

3) Parenting practices, as reflected by daily routines, would be a signifieahttor of
sleep problems after accounting for the variance associated with a diagfnosis

ADHD and/or other externalizing disorder (e.g., Oppositional Defiant Disorder
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4) Parenting practices, as reflected by daily routines, would be a signifiehttor of
sleep problems after accounting for variance associated with parent report of
externalizing behaviors (i.e., considering both clinical and subclinical levels of
externalizing behavior).
5) Parenting stress would be significantly associated with both use of routithes i

home and level of child sleep difficulty.
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CHAPTER 4

METHODOLOGY
Design of the Study
This study employed a correlational design utilizing multiple regressialysis.
Parental report of use of routines in the home, level of parenting stress ateloé the ADHD
evaluation, and child diagnosis were included as potential predictors of chjdigfemilty.
Participants
The parents and/or legal guardians of 63 four to twelve year old children deffarre
assessment at an ADHD Evaluation Clinic participated in the study. The geahtae child of
focus was 7 years, 8 months o8(= 20 months). Data was collected between November 2007
and May 2009. Children evaluated in the Clinic were typically referred by thehde general
physician, or parent as a result of behavior and/or academic problems. @orgisiehe local
demographics, the majority of participants (93.7%) were Caucasian. Child genderageeof
the children, and the average socioeconomic status of the participants’ faraiéesonsistent
with the typical population seeking services at the Clinic (Table 1). Over ik giarticipants
(64%) received an ADHD diagnosis (e.g., ADHD, Combined Type; ADHD, Predominantly
Inattentive Type; ADHD, Not Otherwise Specified), and 25% met diagnosteciarfor another
DSM-IV-TR diagnosis. The remaining 11% of the sample were not given a dis.gipos

completion of their ADHD evaluation. Of those children who were diagnosed with ADHD, 35%
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of them were given a second diagnosis, most commonly Oppositional Defiant Disdbd®y. (O
Ten children were on medication for ADHD (i.e., stimulant medication or Staptidren their
parents participated in the study.
Table 1

Frequencies of Descriptive Variables (n=63)

Variables f %

Gender

Male 43 68.3

Female 20 31.7
Ethnicity

Caucasian 59 93.7

African American 3 4.8

Asian 1 1.6

Family Income

Less than $30,000 32 50.8
$30,000 - $60,000 15 23.8
More than $60,000 16 25.4

ADHD diagnosis

Inattentive Type 10 15.9
Combined Type 26 41.3
ADHD, NOS 4 6.3
No ADHD 16 254

No diagnosis 7 11.1
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Table 1 (continued)

Variables f %

ADHD diagnosis (continued)

2" diagnosis

No 2" diagnosis 26 41.3
ODD 14 22.2
Anx/Dep 8 12.7
PDD 4 6.3
Adjustment disorder 3 4.8
Other 8 12.7

Note. ADHD, NOS = ADHD, Not Otherwise Specified; No ADHD = No ADHD diagis
given; No diagnosis = No ADHD or Other diagnosis given; ODD = Oppositionahuitefi
Disorder; Anx/Dep = Anxiety or Depression; PDD = Pervasive Developiigis@arder.

Assessment Measures

The assessment battery used at the ADHD Evaluation Clinic at IndiandJStagesity
adheres to best practices recommendations and includes a DSM-1V bamadl iolierview with
a parent/caregiver, parent and teacher behavior rating scales, a measueatrig stress,
measures of child intelligence and academic achievement, a computerizddatesition, and a
developmental history questionnaire. Information from the measure of parergsgantd the
parent-version of the behavior-rating scale were used in this study. Ceghaginformation
was obtained from a developmental history questionnaire. The behavior rateygrseasure of
parenting stress, and developmental questionnaire were collected astipagtahdard

evaluation.
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Behavior Assessment Scale for Children -2- Parent Rating Scale (BASC-ZFRKS).
BASC-2-PRS (Reynolds & Kamphaus, 2004) is a 160-item self-report questemeaihich
parents report the frequency of specific behaviors on a 4-point scale (i.e, ,Soenetimes,
often, almost always). The BASC-2-PRS provides scores for both singge $abscales (i.e.,
Hyperactivity, Aggression, Depression, Somatization) and composite scalek{ernalizing,
Externalizing). Subscales of individual behaviors and composite scales compilingoar of
behaviors are presented willscores M=50,SD=10). The internalizing and externalizing
composite scales were utilized as predictors of sleep difficulty.

The 2004 revision of the BASC has four different norm samples including general norms
clinical norms, learning disability norms, and ADHD norms. The generalatomenscores were
used for this studyThe BASC-2-PRS displays strong concurrent validity with various other
child behavior measures. Furthermore, the composite scores demonstrate mgh inte
consistency and test-retest reliability for the general norm samplegtest reliability
coefficient range = .77 to .91, internal consistency coefficient alpha rai@§ete .94; Reynolds
and Kamphaus, 2004).

Parenting Stress Index (PSI) — Short Fofirhe PSI-Short Form (Abidin, 1995) is a 36-
item self-report questionnaire on which parents rate the degree to whicygtleeythat a
particular item is descriptive of themselves, their child, or their presemidfcumstances. Level
of agreement with each item is recorded on a 5-point scale (i.e., 1 = stroagiediS =
strongly agree). The PSI was developed with the assumptions that parenting sti@gsroduct
of both interactions between parent and child, and their individual characteristid3STFBé&ort
Form is composed of three subscales labeled Parental Distress (PD) (acebtysfunctional

Interaction (P-CDI), and Difficult Child (DC). The Total Stress (TS)esoahich was focused
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upon in this study, presents information indicative of overall parenting stresbygu®viding a
score obtained by summing the 3 subscales. The comprehensive scale incluslesateesto
the overall parental role, stress caused by the child’s behavior and iotesaetih him/her, and
personal distress of the parent. Abidin (1995) reported good test-retestitgkaiol internal
reliability for the Total Stress scale (test-retest religbdoefficient = .84, internal consistency
coefficient alpha = .91).

Conners-March Developmental Questionnaire (CMDI)e CMDQ (Conners & March,
1996) was designed to be completed by a parent or guardian and includes demographic
information, (i.e., ethnicity, socioeconomic status, and family makeup), child edutatioha
developmental history; current medication use; and medical and psychiatiy bisthe child
and his/her family.
Research Measures

Child Sleep Habits Questionnaire (CSH@ppendix B). The CSHQ (Owens, 2000)
was designed as a screening tool to target the most common problems with sleiégdaxhi
children ages 4-12 years. The CSHQ assesses symptoms of both the prominexttyraedic
behaviorally-based sleep disorders among children in this age group. Thei€&RB®&item
measure that provides a total score that incorporates items reflectigbtadiferent subscales
(i.e., Bedtime Resistance, Sleep Onset Delay, Sleep Duration, Sleep ANxgty\Wakings,
Parasomnias, Sleep Disordered Breathing, and Daytime Sleepinessi)s Begenstructed to rate
items regarding their child’s sleep habits and/or problems as they haveedaaver the prior
week. An exception is made if the past week has been atypical (e.g., the childrhagkgeetc)
in which case the parent is asked to endorse items based on a week more chiarattee

child’s usual habits. Frequency ratings are provided, ranging from occurdalyus.e., 5 or
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more times per week), sometimes (i.e., 2-4 times per week), or rarel@{Leéimes per week).
Additionally, parents identify their perception of whether or not the behavior isepnabt (i.e.,
yes, no, not applicable).

The CSHQ is scored by summing the responses in each of two categorieguéhfy
ratings of child’s sleep habits (i.e., child needs parent in the room, child criesiatd)eshich
yields the Total Score and 2) parental perception of the habit as problematic igldshhe
Total Problem score. In the first category, the responses are scored tutathghentire
guestionnaire as follows: Usually = 3, Sometimes = 2, and Rarely = 1. For thieatsdtems
found at the end of the questionnaire, if an item is not checked, the default score igamgro. “
Sleepy” is scored as 1, whereas “Falls Asleep” is scored as 2. The seteyuilycaf responses
(i.e., the column that indicates parent perception of the sleep habit as problensaticed Yes
=1, No =2, and N/A = 3. It is suggested that the clinically significant ¢dtiothe CSHQ
Total Score is 41, indicating that all scores above 41 would fall into the cliniggaiijicant
range and signify more disturbed sleep.

Owens, Spirito, and McGuinn (2000) reported that the CSHQ has shown satisfactory
internal consistency in a clinical sampde=.78) and a community sample £.68). Test-retest
reliability has ranged from .62 to .79 in a community sample of parents who compketed t
CSHQ in two-week intervals. Validity has been established by the measpeated ability to
appropriately differentiate sleep-disordered and non-sleep-disomgiengols. Best practices in
assessing sleep disorders adhere to use of objective measures (e.g., polggunog
actigraphy). However, the CSHQ was utilized in this study due to its egpese in previously

published studies assessing ADHD and sleep disturbances.
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Child Routines Inventory (CRBHParent Form(Appendix C). The CRI — Parent Report
Form (Sytsma, Kelley, & Wymer, 2001) is a 36-item questionnaire designed somaeautines
specific to school-aged children in order to assess for structure and preitiyatabile home.
The CRI consists of four subscales with 5 to 11 items that are endorsed on a 5-poiinescal
= never, 1 = almost never, 2 =rarely, 3 = sometimes, 4 = often, 5 = nearly alwagys). Th
subscales include Daily Living Routines, Household Responsibilities, DrsziRlbutines, and
Homework Routines, asking that parents reply to statements such as, “My chidupakie
about the same time on weekdays” and “My child brushes teeth before bed.” For thish&tud
CRI was employed for its utility as a measure of daily routines thab@aiewed as a reflection
of parenting practices. Sytsma, Kelley, and Wymer (2001) reported goodtésstredability
and internal consistency for the measure (86,0 = .90). Additionally, the authors describe
evidence of strong construct validity, reporting a moderate inverserslaip between the CRI
and measures of child behavior problems, and a positive relationship with anotheeméasur
family routines. The Daily Living Routines and Household Responsibilities dabsedl be
used in the present study.

Procedures

Informed consent was obtained from all parents and/or legal guardians who agreed t
participate in the study prior to administration of the research measure&@sadix D). Given
that children were not direct participants, child assent was not elicitectifpaants completed
the necessary paperwork and measures utilized in the standard ADHD asdgeasiwell as
those included for the purposes of the current study, while seated in the wadid e
ADHD Evaluation Clinic. Approximately half the participants completedweassessment

measures for the current study during their child’s ADHD evaluation andhbe%1%
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completed the research measures during the feedback session 2-3 weéhs elfiitd’s
evaluation. Children were identified by number rather than name on all reseastiresea

Parents took part in a standard semi-structured diagnostic interview conducted by a
graduate clinician or a licensed psychologist as part of the ADHD evaluAticensed
psychologist supervised all graduate clinicians.

All information gathered during the evaluation that was relevant to the pstadgtwas
compiled and entered into a secure database by either an upper level gradaste olini
undergraduate research assistant who had been trained in the appropriate methodstoy.data
Missing and/or incomplete data on the research questionnaires was replthcedavis
reflective of the participant’s other responses. However, if more than 109%msfutere omitted
on either of the research questionnaires, the participant’'s data was not inolddélanalysis.
Participants received a unique individual code to serve as their identifier vaghitatabase
while ensuring their privacy and maintaining the confidentiality of tlesponses. All

assessment materials were kept in a locked file cabinet in the ADHD EwalGédnic.
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CHAPTER 5

RESULTS OF THE STUDY

Results are presented in terms of preliminary, primary, and exploratdygeserirst,
descriptive information for the research measures as well as frequeacgld#td to the
prevalence of sleep problems within the sample is reported. Secondly, corrddatiwasn sleep
problems, as measured by the Child Sleep Habits Questionnaire (CSHQ), amdagptiner
variables are presented. Next, hierarchical regression analysesoweuoeted to evaluate the
extent to which household routines predict child sleep problems after accountihgdor c
diagnosis, parent report of externalizing behavior problems, and parentingStraby,
exploratory analyses were conducted in an effort to maximize the explaimgacean child
sleep difficulty (CSHQ total).

Preliminary Analyses

As seen in Table 2, the mean for the CSHQ was in the clinically significeyg,ra
indicating that the majority of parents reported significant child sleep dtfésuBased on the
suggested cut-off for clinical significance on the CSHQ of 41, approxiné&étyof the
children presenting for an ADHD evaluation were reported by a parent/guardiane

clinically significant sleep problems.
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Table 2

Mean, Range, Standard Deviation for Major Variables (n=61)

Variable Mean SD Range

CSHQ Total 45.61 11.39 14- 74

PSI Total 65.51 29.01 5- 99

BASCplint 56.71 15.63 32-110

BASCpExt 63.55 15.60 35-102

DLR 3410 6.67 14— 44

HR 1834 6.59 4- 33

Discipline 33.37 6.08 14— 43

Homework 15.08 4.22 0- 20

Note.CSHQ Total = Child Sleep Habit Questionnaire Total, PSI Total = ParentiegsSt
Inventory Total, BASCpInt = Behavior Assessment Scale for ChildreenPhrternalizing
Composite Score, BASCpExt = Behavior Assessment Scale for Children Psernializing

Composite Score, DLR = Daily Living Routines, HR = Household Responsihiltissipline =
Discipline Routines, Homework = Homework Routines.

Tables 3, 4 and 5 present correlations between the primary variables. As adiicipate
parenting stress was significantly associated with both use of routitreshome and level of
child sleep difficulty. Specifically, daily living routines, household routines, asapdine
routines were each negatively associated with parenting stress. Thugaligpaventing stress
increases, the use of routines in the home significantly decreases. Past&atagvas also

significantly correlated with parent-report of child sleep problems €Tapl
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Table 3

Pearson Correlations Between Major Variables

CSHQ Total Age Gender BASCpint BASCpExt PSI Total

CSHQ Total  1.00 -.10 15 31 .20 .25*%
Age -.10 1.00 .09 -.01 -.31* -.18
Gender 15 .09 1.00 .00 .04 -.01
BASCplint 31* -.01 .00 1.00 A6** A0**
BASCpEXxt .20 -31* .04 A6** 1.00 39%*
PSI Total .25* -18  -01 A0** 39** 1.00

Note.CSHQ Total = Total Child Sleep Habits Questionnaire score, BASCpint = Behavior
Assessment Scale for Children Parent Internalizing Composite Sco&&; ikt = Behavior
Assessment Scale for Children Parent Externalizing Composite Scofepte5+ Parenting
Stress Inventory Total.

*p<.05;*p<.01

Contrary to expectation, child externalizing behavior symptoms (i.e., hypésact
impulsivity, oppositionality) did not show a significant correlation with reportedsiproblems,
whereas internalizing behavior symptoms (i.e., depression and/or anxietygigrefieantly
associated with the CSHQ. This finding suggests that internalizing symlpigyrmay create or
exacerbate problems with sleep, and/or that insufficient quality or quanskyegf may result in
increased anxiety and/or irritability. Both internalizing and exterimgligymptomology showed
a strong positive association with parenting stress.

The subscales of the Child Routine Inventory were significantly cordelatth the
highest correlation occurring between Discipline and Daily Living Rositine .68). There

were significant inverse correlations between CSHQ total and Dailgd_Routines (e.qg.,
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bedtime, dinnertime), and CSHQ total and Household Responsibilities (e.g., putting siesy di
cleaning room) as reflected in Table 4.
Table 4

Pearson Correlations Between Sleep Problems, Routine Inventory Variables, and Parenting

Stress
CSHQ Total DLR HR  Discipline Homework PSI Total

CSHQ Total 1.00 -.26* =27 -.05 -.10 25*
DLR -.26* 1.00 39** .68** 35** -.36™**
HR =27 39**  1.00 A8** A1 -37**
Discipline -.05 .68**  .48** 1.00 31 -.29%
Homework -.10 35 11 31 1.00 -11
PSI Total .25* -.36** - 37** 0.29* -11 1.00

Note.CSHQ Total = Total Child Sleep Habits Questionnaire score, DLR = Dailgd.i
Routines, HR = Household Responsibilities, Discipline = Discipline Routines, Hoewor
Homework Routines, PSI Total = Parenting Stress Inventory Total.

*p<.05*p<.01

Of note, there were no significant correlations between Daily Living Roudimeéghild
age or between Household Responsibilities and child age. The non-significant inverse
correlation between these variables does, however, suggest that as cimtotespes, use of
routines may decrease. Annual family income was not significantlyi@dewith child sleep

problems or use of routines in the home (Table 5).
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Table 5

Pearson Correlations Between Demographic and Major Variables

CSHQ Total Age Famincome DLR HR

CSHQ Total  1.00 -.10 .08 -.26* -27*
Age -.10 1.00 .00 -.24 -.18
Famincome .08 .00 1.00 -.02 -.10
DLR -.26* -.24 -.02 1.00 39**
HR -27* -.18 -.10 .39**  1.00

Note.CSHQ Total = Total Child Sleep Habits Questionnaire score, Famincome =lAnnua
Household Income, DLR = Daily Living Routines, HR = Household Responsibilities.
*p<.05 *p<.01

Primary Analysis

A hierarchical regression was conducted in order to determine if daily routirkstgde
parent report of child sleep problems above and beyond the variance accounted foDibyCan A
diagnosis and parent report of child internalizing and externalizing behavibe finst step of
the regression, ADHD diagnosis (dummy coded as Yes/No), BASC-2 Internaizing
Externalizing composite scales, child age, and total parenting stress vezesl @s predictors of
total CSHQ. The model was not significant, but explained 16% of the variance in CSH€ scor
F (5, 55) = 2.04p = .09. There were no significant individual predictors. In the second step of
the regression, two subscales of the Child Routines Inventory (i.e., Daily LiouignRs and
Household Responsibilities) were entered. Although results of the second modebtvere
significant, the addition of the DLR and HR resulted in an increase to 21% of theceana

CSHQ scored; (7, 53) = 2.35p = .07. Daily living routinest[60) = -1.90p = .06] approached
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significance as an individual predictor (Table 6). Overall, the addition of tlterolitines
subscales added approximately 5% to the explained variance.
Table 6

Regression Models Predicting Total CSHQ

Variable B SEB B t

Step 1

ADHD diagnosis 1.80 2.82 .08 .64

BASCplint A8 .10 27 1.85

BASCpEXxt .02 .10 .02 15
Age .04 .08 .07 .55
PSI Total .06 .05 A7 1.20
Step 2

ADHD diagnosis -.28 3.05 -01 -.09

BASCpint A7 .10 25 161
BASCpEXxt -02 .10 -03 -20
Age -02 .08 -03 -23
PSI Total .02 .06 .07 43
DLR -46 .24 -28 -1.90
HR -08 .26 -05 -32

Note.CSHQ Total = Total Child Sleep Habits Questionnaire score, ADHD diagnosis/roy
ADHD diagnosis, BASCpint = Behavior Assessment Scale for Children Patemalizing
Composite Score, BASCpExt = Behavior Assessment Scale for Children Peerniakzing
Composite Score, Age = child’s age in months, PSI Total = Parenting StreagohywTotal,
DLR = Daily Living Routines, HR = Household Responsibilitied= .16 for Step 1R? =.21
for Step 2.



Given that BASC-2 Externalizing total and child age were not associatedotat
CSHQ in the preliminary correlational analyses, an exploratory anatgsiperformed entering
ADHD diagnosis, BASC-2 Internalizing, and PSI TOTAL in the first stefpld &) and Daily
Living Routines and Household Responsibilities in the second step of the model. T$te it
the model was not significark, (3, 58) = 2.51p = .07, but accounted for 12% of the variance.

With the addition of the two daily routines

Table 7

a7

Exploratory Analysis

Regression Models Predicting Total CSHQ

Variable B SEB B t

Step 1

ADHD diagnosis .27 2.95 .01 .09

BASCplint A8 .10 25 1.82

PSI Total .06 .05 A6 1.15
Step 2

ADHD diagnosis -1.68 3.23 -07 -52

BASCplint 14 11 19 1.28

PSI Total .04 .06 .09 .65

DLR -28 .25 -16 -1.14

HR -19 .26 -11  -70

Note.CSHQ Total = Total Child Sleep Habits Questionnaire score, ADHD diagnosis/roy
ADHD diagnosis, BASCpint = Behavior Assessment Scale for Children Patemalizing
Composite Score, PSI Total = Parenting Stress Inventory Total, DLRIy-LDang Routines,
HR = Household ResponsibilitieR2= .12 for Step 1R2 =.15 for Step 2.
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variables in the second step, the model approached signifi¢a(ges6) = 2.25p = .06, and the
R? increased slightly to 15%. There were no significant individual predictors.
Table 8

Regression Models Predicting Total CSHQ

Variable B SEB B t

Step 1

ADHD diagnosis .45 3.07 .02 15

2% diagnosis .78 351 -03 -22
BASCpint 18 .10 .24 1.79
PSI Total 6.06 .06 .15 1.11
Step 2

ADHD diagnosis -1.50 3.36 -.06 -.45

2% diagnosis .78 351 -03 -22
BASCpint 13 11 19 1.25
PSI Total 352 .06 .09 .61
DLR -28 25 -16 -1.12
HR -19 27 -11  -70

Note.CSHQ Total = Total Child Sleep Habits Questionnaire score, ADHD diagnosis/roy
ADHD diagnosis, ¥ diag = yes/no Oppositional Defiant Disorder diagnosis, BASCplint =
Behavior Assessment Scale for Children Parent Internalizing Composite, ®LR = Daily
Living Routines, HR = Household ResponsibilitiBs= .12 for Step 1R2 =.15 for Step 2.

A second exploratory regression was conducted to assess whether or not a diagnosis of
oppositional defiant disorder (ODD) was predictive of child sleep difficulinethe first step of

the regression, child ADHD diagnosis (i.e., yes/no), ODD diagnoses (i.e10)e3ASC-2
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Internalizing total and Parenting Stress total were entered as predicable 8). Results of the
model were not significant, but accounted for 12% of the variance in CSHQ $€¢4e87) =
1.87,p = .13. Routine variables (i.e., DLR, HR) were entered in the second step and resulted in
an increase to 15% of the variance in CSHQ scér€8, 55) = 1.60p = .17. There were no

significant individual predictors.
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CHAPTER 6

DISCUSSION

The present study sought to determine the extent to which a specific aspechrfigpare
(i.e., consistency and routine) is associated with sleep problems in childrerddbr an
evaluation of Attention-Deficit/Hyperactivity Disorder (ADHD). Beaipants included parents of
children diagnosed with ADHD as well as children not given an ADHD diagnosis,iradjdar
exploration of factors associated with sleep problems among children disptlgiogl and
subclinical levels of behavioral difficulties.

It was hypothesized that over 50% of all children referred for an ADHiatvah would
exhibit clinically significant sleep problems, as reported by their pgreardian on a
guestionnaire measuring child sleep habits (i.e., CSHQ). The percentagents pgperting
significant child sleep difficulties was 68%, suggesting that sleepulifée are common among
children who present with behavior problems suggestive of ADHD. However, it shoulakalso
noted that the current study relied on parent report of child sleep difficulties amnaligre
research has found parent report of child sleep problems to be significahtty thign sleep
problems determined by more objective measures (Bullock & Schall, 2005). Isiblpdbat
parents/caregivers in the current study may have provided inflated or exadgatengs of child
sleep difficulties, or that reports of sleep difficulties were more styasgociated with bedtime

resistance than more pervasive sleep problems.



51

Given the documented benefits of consistent routine in facilitating child sledp fabj
Adams & Rickert, 1989; Christodulu & Durand, 2004), it was anticipated that use of daily
routines in the home would predict decreased sleep problems among children gyegémtin
ADHD-related behavior concerns. This hypothesis was partially supported, ahbiolus
routines and daily living routines contributed slightly to the predicted variantédnsteep
problems. However, the child routines variables did not significantly predidt slbiép
difficulty likely due in part to the small sample size. As predicted, both daihgliroutines and
household routines were negatively associated with sleep problems.

The next two hypotheses predicted that parent report of daily routines would be a
significant predictor of sleep problems after accounting for the variasoeiated with a
diagnosis of ADHD and parent report of externalizing behavior as measured A4Sk B
Results supported the first portion of this hypothesis in that predictive power digsecleghtly
beyond the variance explained by an ADHD diagnosis and BASC-2 Externalihagdre
Contrary to expectations, neither diagnosis of ADHD nor parent-report of didigga
symptomology (as shown in the BASC-2 Externalizing Scale) was significantelated with
child sleep difficulties. Likewise, diagnosis of ODD was not a significaadiptor of parent
report of sleep difficulties. Rather, parent report of child internalizingpgymology was a
significant predictor of child sleep problems. This coincides with recent stidielsave
suggested that comorbid oppositionality did not appear to add to problematic bedtime behaviors
above and beyond those associated with an ADHD diagnosis, whereas comorbidaauaaety
depression was associated with increased sleep difficulties (Hvolbynseng& Bilenberg,

2009; Mayes, et al., 2009; Willoughby, Angold, & Egger, 2008).
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The final hypothesis of the study proposed that parenting stress would be siggificantl
associated with both use of routines in the home and level of child sleep difficultyedisted,
there was a significant negative correlation between parenting atr@gmrent report of routines
(i.e., Household Responsibilities and Daily Living Routines), as well as a sanifpositive
correlation between parenting stress and parent report of child sleep wiffRardenting stress
was not, however, a significant individual predictor of child sleep problems in thesegre
analyses. One possibility is that the relationship between parent stressldsteep difficulties
is moderated by household routines. Parents experiencing high levels of stidsdyaless apt
to implement routines and consistent structure in their parenting. Lack of cohsiateture and
routine in turn contributes to child sleep difficulty. Doo and Wing (2006) reported a samtifi
association between parenting stress and sleep problems in a sample of chiiphesediavith a
pervasive developmental disorder. Further research that involves a largér sem@m and
considers mediating and moderating variables is needed to better understatatitmships
between parenting stress and child sleep difficulties within children @rgitiDHD-like
symptomology.

Implications

The present study found that parents of approximately 7 of every 10 childrendréberre
an ADHD evaluation report child sleep problems in the clinically significamge, strongly
supporting the need for routine assessment of sleep problems when providing assessment or
treatment for ADHD or ADHD-like symptoms. It is commonly recommendetassessment of
child sleep difficulties be included as a standard clinical practice (Archbolb; Hvolby,
Jorgensen, & Bilenberg, 2009; lvanenko & Johnson, 2008; Owens, 2009; Wickwire, Roland,

Elkin, & Schumacher, 2008). Gau & Chiang (2009) recently reported that adolesithras w
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childhood diagnosis of ADHD are likely to have both current and lifetime sleep digthat
are further exacerbated by other psychiatric comorbidities. This atsolgupports attention to
persistent and subthreshold symptomology in regard to disruptive and inattentive behaviors,
these are commonly linked to poor sleep quality and/or quantity.

Impairments in sleep are believed to have a global impact on a child’s functioaing (
daytime behavior, academic performance, interpersonal interactions)ediletlrto manifest
into chronic difficulties that continue to worsen if untreated. This highlights & foe
thorough and informed attention not only to all sleep-related symptoms, but to allg@ossibl
sources of those symptoms. Routine screening for sleep impairment in both raedinah-
medical settings would likely result in more accurate diagnosis and sigtlfiemhance the
potential for success with ensuing treatment. Due to the widespread impact treleppanay
have on children, early intervention for sleep problems may provide substantiatisbenedth
the child and his/her family, as resulting behavioral, social, emotional, and acaiféiculties
of sleep deficits influence everyone in a child’s environment (Adams & Rickert, $989; et
al., 2008).

Results of this study also lend support to increasing focus on sleep problemetedsoc
with internalizing symptomology (i.e., depression, anxiety) in children. Curtergture
suggests that impairments in sleep quality and quantity commonly presentddoengsignosis
of depression (Hill, 1994; lvanenko & Johnson, 2008; Spoormaker & van den Bout, 2005;
Tsuno, Besset, & Ritchie, 2005). Little is known about the degree to which children’s
presentation of depressive symptomology (i.e., commonly evidencingrgragdbility than
overt sadness) may specifically affect nighttime behavior and sleep bybmnever, authors

such as Stein et al. (2002) suggest that the addition of internalizing symptoms torA®HD
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notably exacerbate symptoms of sleep impairment. Common symptoms of childhoog anxiet
include excessive worries, irrational fears, hypervigilence, and diffisgfparating from parents
(lvanenko & Johnson, 2008). Each of these symptoms have the potential to trigger sleep
problems (e.g., fear of the dark, difficulty separating from caregiver at@dind/or may arise
following the experience of disrupted and/or poor sleep. Of note, neither ADHD nor ODD
diagnosis predicted child sleep problems in the present study, whereas papamtadfr
internalizing symptoms was significantly associated. This suggestedaeto consider the
influence of sub-clinical internalizing problems (i.e., mild anxiety otable mood) on
children’s sleep and vice versa. Alfano, Zakem, Costa, Taylor, & Weems (2009} teubthat
poor sleep quality and/or quantity negatively influences a child’s coping akdisffective
regulation. As mentioned previously, it may be the case that children lackirggesuf§leep are
more likely to display anxious or irritable behavior. Knowledge of the asgotia¢tween
internalizing symptoms and sleep difficulties is important for both parents anzasis to avoid
misdiagnosis and better pinpoint the most effective path of intervention (Hill, 1994oHets
al., 2009; Koffel & Watson, 2009).

Results of the current study suggest that future research should continue itteekam
influence of parenting, both in terms of parenting stress and use of routicte#sty on child
sleep difficulties. The current findings suggests that parents experidngirey levels of stress
are less likely to provide a predictable and structured environment that eiagté&aimproved
sleep habits. In addition, parenting stress was also associated widr gepatt of child sleep
difficulties. Similar findings were reported in Gregory et al. (2004, asl @it lvanenko &
Johnson, 2008), as negative family dynamics and disorganization were found to beasitiyifi

associated with child anxiety symptoms and child sleep problems.
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The current findings have many implications for parent-focused intervenBarsnts
could perhaps benefit from interventions and psychoeducation focused on the impact of child
behavior (and sleep difficulties) on parental functioning and the importance of imaigta
structure and routine, particularly in regard to bedtime routines. Parentingeimtens might
also include education on specific types of daily living and household routines to implement i
the home, ways to improve a child’s sleep hygiene (e.g., limiting activet@&dtivi the evening,
removing a television from the bedroom, etc.), and/or the amount of sleep recomreended
children of various ages (Schroeder & Gordon, 2002). Buckhalt, Wolfson, and EI-Sheikh (2009)
reported that parent education may be the most influential and accessibleohanenting
and/or improving child sleep difficulty.

Stress may also impede a parent’s ability to maintain an active and productivengga
role. Sung, Hiscock, Sciberras, & Efron (2008) suggested that parents of chiittiré&xDiD,
who also had moderately to severely impaired sleep, had poorer mental health andikere ne
three times more likely to experience depression, anxiety, and/or smagsarents of children
without sleep problems. Interventions to enhance positive time between parentahidtably
improve nighttime interactions and child’s sleep (Adams & Rickert, 1989). Addityonall
increasing the parent’s feelings of self-efficacy regarding hishidity to effectively manage
the child’s behavior (e.g., decreasing parenting stress) would likely gbgitiMuence the home
environment and, consequently, have a positive effect on child behavior.

The psychosocial treatment of choice (i.e., empirically supported treatrmeakjitiren
with ADHD, is behavioral parent training (Barkley, 2006). Such training instructsmsain the
creation and implementation of behavior management plans using contingencies and

reinforcement to shape child behavior. This model of treatment provides an exoelttam for
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clinicians to incorporate additional ways to increase structure and stabtlte home (i.e., use
of routines). Clinicians could guide parent training to not only include goalsdétatksruptive
daytime behaviors, but also those nighttime behaviors that likely result ingadrbadtime
struggles, delayed sleep onset, poor sleep hygiene, and/or conflictual interfaetvoesn parent
and child.
Limitations

A primary limitation of the current study involves the small sample sizBoAgh a
significant proportion of parents reported sleep problems in the clinicgflifisant range, there
was minimal variability in parent report of household routines, likely contributirtietorhited
findings for these variables. It is quite likely that stronger finding$e®le parenting stress and
parent use of routines may emerge in a larger sample of participants.

Another possible limitation of the study stems from defining the implementati
routines as a reflection of the more global concept of parenting within the hoenef tkly
routines is only one aspect of overall family dynamics and parenting psaatidetherefore, can
only provide a subset of information regarding how such practices may influenteitiiers of
the household and the functioning of the children in this study. Although use of routines is
associated with structure and predictability in the home, it cannot capturel tpefttrum of
parental influence. Future research may wish to examine other aspecentihgai.e.
authoritarian parenting style) that may foster and/or maintain chilg diéeulties.

Furthermore, only one parent or guardian provided information for the study, providing
only one perspective on child behavior, sleep difficulties and parenting practives. lite the
case that one parent is consistent with household routines whereas the other parentus not

the information collected on parenting routines may not fully capture whegpesienced by the
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child in the home. Additionally, there may be other adults and/or siblings in the household
experiencing notable stress and/or other individual influences (i.e., a sibling wittuatisie
behavior disorder) that affect the sleep of the target child. Some the children wleygs par
participated in the study reside in multiple households (i.e., divorced parents). Thadr&s chi
may experience an assortment of very different routines that may stanitevaried sleep
patterns in different households.

In regard to the assessment of child sleep problems, there are cleatolisoitsly
utilizing parental report versus more objective sleep measures. Begtgudat assessing sleep
impairment involves utilizing objective measures such as polysomnograpltigraphy.
Measures such as the CSHQ are useful in screening for sleep problems; hoereveirect
assessment of sleep behavior would be needed in order to formally diagnose a gézbatric
disorder and objectively confirm the presence of parent-reported symptoms. Thus, it
impossible to determine if any of the children in the present study met fatiafior a sleep
disorder. Parental report of child sleep problems over the course of one week nagynmt m
provide a truly valid representation of a child’s recurring sleep hygieneslaatutor sleep-
related behaviors.

Finally, the present study does not provide information about the direction of influence
between the predictor variables and sleep difficulties in children. As meahtibmepossible that
lack of sufficient sleep in children contributes to lack of consistency in routineseintipg, as
tired children may be less cooperative or responsive to parental efforfsléonemt consistent
routines. Likewise, parenting stress may be a result of child sleep diéfgctdther than a cause.
Finally, lack of sufficient sleep may lead children to experience moreteymsof anxiety

and/or depressed mood, rather than depressed mood or anxious feelings leading to sleep
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difficulties. Further research utilizing more rigorous design and angé/gis path modeling) is
needed to better understand the relationship between child sleep difficulties]imterna
symptoms, and parenting influences.
Future Research

In addition to consideration of parenting routines within a larger sample size, futur
research may wish to include other parenting variables such as parenting stylediagnosis
of ADHD or other psychiatric disorder, and/or parental sleep hygiene. Onlyligpgnt@ntage
of variance in sleep difficulties was explained in the present results, thus fesearch should
explore other factors that may help in better understanding child sleep dd8cult

Research assessing specific factors that influence sleep magalsotb specific areas
of sleep impairment. A follow-up to this study might analyze parental respamsthe CSHQ
subscales to determine the types of sleep problems most commonly exebygcbéddren with
hyperactive, impulsive, and/or inattentive behaviors (e.g., bedtime resistbrgpeonset delay,
parasomnias, etc). This information could be used to guide treatment recommeratatitms
provide greater insight into whether sleep problems with these children tend to be more
physiological or behavioral in nature.

The moderate correlation between sleep problems and child internalizing syotggpm
elicits several questions. First of all, this study was unable to evaluatieewbdepressive or
anxious symptomology has a greater effect on sleep problems. Mood diagnosesetgd anx
diagnoses were compiled into one category reflective of internalizingldispias was the report
of depressive and anxious symptomology within the behavior rating scale. Tagteéopresent
study was unable to determine which of these types of disorders (or sub-slymgabm

presentations) may have had a stronger influence in predicting child sheagtglitvithin the
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sample. Secondly, it remains unclear which internalizing behaviors mayiresofiairment in
child sleep (i.e., avoidance, worry, poor parent/child interactions, etc.). Fudeszak is
required to provide additional information regarding internalizing symptomsamgle of
children referred for evaluation of their disruptive externalizing and/oemate behaviors.

Future research should pay further attention to the strong neurobiologicabfoaBisiD
and/or internalizing disorders, as children with these diagnoses may have one pareote
who also have the disorder or exhibit sub-clinical symptoms. This has signifrgaidations in
regard to determining the degree to which parental psychiatric diagnosis syrdfiomology
may influence child sleep problems in this population. Kashdan et al. (2004) suggested that
overall familial functioning is affected in a variety of ways by parentarinalizing symptoms
(e.g., parent/child interaction, parental involvement, discipline, etc). Additiofadwr et al.
(2007) reported that parental depressive symptomology may enhance risk of childhood
internalizing and externalizing impairments, alongside decreasing chilocpablsehaviors by
negatively affecting their nurturance, monitoring, and interactions with thiédr Euture
research may be able to establish to what degree a parental ADHD aalinitegrdisorder
diagnosis may affect a parent’s ability/willingness to implememeased structure (i.e.,
routines), manage day-to-day stressors in the home, and/or create a heaftlgnslronment
for their child.

Finally, future research on child sleep problems should further consider thetefloe
parental stress. Current literature suggests that child disruptive behaxggqraHD or
ADHD-like symptomology) are commonly linked to impairment in parent mengdtthand
their capacity to cope with stressors (Harrison & Sofronoff, 2002; Mash & Johnston, 1983).

Parental stress may negatively influence parent/child relationships aratiimes, impede a
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parent’s ability to manage disruptive behaviors, and/or hinder their attention tdhiteég ¢
specific needs (Kashdan et al., 2004). It appears likely that parentalestdesisild behavioral
symptoms may continuously interact and create a negative, repetitiveotydieractions and
behaviors, thus having the potential to significantly influence a child’s siegi®asing
environmental stressors and/or impeding a parent’s capacity to establshetdéed routines or
facilitate proper sleep hygiene. Future research may seek to motg gtederstand the
reciprocal relationship between parental stress and parental use of radtsteuature within

the home and child sleep difficulties.
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APPENDIX A: DIAGNOSTIC CRITERIA FOR ATTENTION-DEFICITHYPERACTIVITY
DISORDER
A. Either (1) or (2):

(1) six or more of the following symptoms of inattention have persisted for at Irast si
months to a degree that is maladaptive and inconsistent with developmental level:

(a) often fails to give close attention to details or makes careless migtadasoolwork,
work, or other activities

(b) often has difficulty sustaining attention in tasks or play activities
(c) often does not seem to listen when spoken to directly

(d) often does not follow through on instructions and fails to finish schoolwork, chores,
or duties in the workplace (not due to oppositional behavior or failure to understand
instructions)

(e) often has difficulty organizing tasks and activities

() often avoids, dislikes, or is reluctant to engage in tasks that require sustainad ment
effort (such as schoolwork or homework)

(g) often loses things necessary for tasks or activities (e.g., toys, schgohaessts,
pencils, books, or tools)

(h) is often easily distracted by extraneous stimuli
(i) is often forgetful in daily activities

(2) six or more of the following symptoms of hyperactivity-impulsivity have gezdifor at
least 6 months to a degree that is maladaptive and inconsistent with developmedntal leve

(a) often fidgets with hands or feet or squirms in seat

(b) often leaves seat in classroom or in other situations in which remaining seated is
expected

(c) often runs about or climbs excessively in situations in which it is inappropriate (in
adolescents or adults, may be limited to subjective feelings of resdsysne
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(d) often has difficulty playing or engaging in leisure activities quietly
(e) is often “on the go” or often acts as if “driven by a motor”
() often talks excessively
(g) often blurts out answers before questions have been completed
(h) often has difficulty awaiting turn
(i) often interrupts or intrudes on others (e.g., butts into conversations or games)

B. Some hyperactive-impulsive or inattentive symptoms that caused impairnrerpresent
before age 7 years.

C. Some impairment from the symptoms is present in two or more settings (echoalt[sr
work] and at home)

D. There must be clear evidence of clinically significant impairment irk@cademic, or
occupational functioning.

E. The symptoms do not occur exclusively during the course of a Pervasive Develpment
Disorder, Schizophrenia, or other Psychotic Disorder and are not better accounted for by
another mental disorder (e.g., Mood Disorder, Anxiety Disorder, Dissociatbegder, or a
Personality Disorder).

Attention-Deficit/Hyperactivity Disorder, Combined Type: if both QisieAl and A2 are met
for the past 6 months

Attention-Deficit/Hyperactivity Disorder, Predominantly InatteetiType: if Criterion Al is met
but Criterion A2 is not met for the past 6 months

Attention-Deficit/Hyperactivity Disorder, Predominantly Hyperaetimpulsive Type: if
Criterion A2 is met but Criterion Al is not met for the past 6 months

Taken from Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text
Revision, American Psychiatric Association, 2000.
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APPENDIX B: CHILD'S SLEEP HABITS QUESTIONNAIRE (CSHQ)

The following statements are about your child’s sleep habits and possiblelt&iavith sleep.
Think about the past week in your child’s life when answering the questions. Istheckek was
unusual for a specific reason (such as your child had an ear infection and did not sleep well
the TV set was broken), choose the most recent typical week. Answer USURA&bMething
occurs 5 or more times in a week; answer SOMETIMES if it occurs 2-4 tmeew/eek; answer
RARELY if something occurs never or 1 time during a week. Also, please indibateer or

not the sleep habit is a problem by circling “Yes,” “No,” or “Not applicabl&jN/

Bedtime
Write in child’s bedtime:

Usually Sometimes Rarely Proiste
(5-7) (2-4) (0-1)
1) Child goes to bed at the same time at night (R) O O 0O Yes No N/A
2) Child falls asleep within 20 minutes after O O 0O Yes No N/A

going to bed (R)

3) Child falls asleep alone in own bed (R) 0O 0O 0O Yes No N/A
4) Child falls asleep in parent’s or sibling’s bed m| m| m| Yes No N/A
5) Child needs parent in the room to fall asleep m| m| m| Yes No N/A
6) Child struggles at bedtime (cries, refusesay st O O O Yes No N/A
in bed, etc.)
7) Child is afraid of sleeping in the dark a m| m| Yes No N/A
8) Child is afraid of sleeping alone a m| m| Yes No N/A
Sleep Behavior
Child’s usual amount of sleep each day: hours and minutes
(combining nighttime sleep and naps)

Usually Sometimes Rarely Proiste

(5-7) (2-4) (0-1)

9) Child sleeps too little O O O Yes No N/A
10) Child sleeps the right amount (R) O 0O O Yes No N/A
11) Child sleeps about the same amount each day (R0 0O O Yes No N/A
12) Child wets the bed at night 0O 0O 0O Yes No N/A
13) Child talks during sleep 0O 0O 0O Yes No N/A
14) Child is restless and moves a lot during sleep 0O 0O 0O Yes No N/A
15) Child sleepwalks during the night 0O 0O 0O Yes No N/A
16) Child moves to someone else’s bed duringthe 0O O O Yes No N/A
night (parent, brother, sister, etc.)
17) Child grinds teeth during sleep (your dentist 0O 0O 0O Yes No N/A
may have told you this)
18) Child snores loudly 0O 0O 0O Yes No N/A
19) Child seems to stop breathing during sleep O O O Yes No N/A
20) Child snorts and/or gasps during sleep O O O Yes No N/A
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Usually Sometimes
(5-7) (2-4)
21) Child has trouble sleeping away from home O m|
(visiting relatives, vacation)
22) Child awakens during night screaming, sweating, O O
and inconsolable
23) Child awakens alarmed by a frightening dream O m|
Waking During the Night
Usually Sometimes
(5-7) (2-4)
24) Child awakes once during the night [} O
25) Child awakes more than once during the night [} O
Write the number of minutes a night waking usukbts:
Morning Waking/Daytime Sleepiness
Write in the time of day child usually wakes in tmerning:
Usually Sometimes Rarely
(5-7) (2-4)
26) Child wakes up by him/hers¢R) O O
27) Child wakes up in negative mood O O
28) Adults or siblings wake up child O O
29) Child has difficulty getting out of bed in the m| m|
morning
30) Child takes a long time to become alertinthe O 0O
morning
31) Child seems tired O 0O

Child has appeared very sleepy or fallen asleejngltine following (check all that apply):

Not Sleepy Very Sleepy

32) Watching TV O
33) Riding in a car O

O
O

Rarely Proiste

(0-1)

0O Yes No N/A

O Yes No N/A

0O Yes No N/A

Rarely Proiste

(0-1)

O Yes No N/A

O Yes No N/A
Profstem

(0-1)

O Yes No N/A

O Yes No N/A

O Yes No N/A

0O Yes No N/A

O Yes No N/A

O Yes No N/A

Falsleep

O

O
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APPENDIX C: CHILD ROUTINES INVENTORY (CRI)

1. My child takes turns with family members talking about their day.
0 1 2 3 4

2. My child does the same things each night before bed (e.g., brushing teeth, readsigsory
prayers, and kisses parent goodnight).
0 1 2 3 4

3. My child has a set routine for getting ready in the morning (e.qg., bruskatig weashing
face, doing hair, and dressing).
0 1 2 3 4

4. My child wakes up at about the same time on weekdays.
0 1 2 3 4

5. My child eats meals with family at the table each day.
0 1 2 3 4

6. My child hugs/kisses parent before bed.
0 1 2 3 4

7. My child goes to bed at about the same time on week nights.
0 1 2 3 4

8. My child spends special time talking with parent (e.g., in the car or beforedmdjiay.
0 1 2 3 4

9. My child eats breakfast at about the same time and place (e.g., at kitcleeor abschool)
each morning.
0 1 2 3 4

10. My child eats dinner at about the same time each day.
0 1 2 3 4

11.My child brushes teeth before bed.
0 1 2 3 4
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Never(0), AlImost Nevel(1), Sometime$2), Often(3), or Nearly Alwayg4).

12.My child picks up dirty clothes after changing.
0 1 2 3 4

13. My child cleans up food mess after snack.
0 1 2 3 4

14.My child picks up toys and puts them away when done playing.
0 1 2 3 4

15. My child straightens bedroom daily.
0 1 2 3 4

16. My child washes hands before mealtime.
0 1 2 3 4

17.My child has regular chores (e.g., takes out trash, helps with laundry ceeddbr pet)
0 1 2 3 4

18. My child helps clean up after meals.
0 1 2 3 4

19. My child washes hands after using toilet.
0 1 2 3 4

20. My child says prayers before meals.
0 1 2 3 4

21.My child receives smaller punishment for minor misbehavior (e.g., not following
instructions) and larger punishment for major misbehavior (e.g., fighting).
0 1 2 3 4

22.My child is disciplined for misbehavior (e.g., time out, loss of a privilege, or spanking)
0 1 2 3 4

23.My child knows what will happen if he or she doesn’t follow parent instructions or rules.
0 1 2 3 4

24.My child is praised or rewarded for specific good behavior (e.g., “I like theyaayut
away your toys”).
0 1 2 3 4
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Never(0), AlImost Nevel(1), Sometime$2), Often(3), or Nearly Alwayg4).

25. My child receives rewards or privileges for specific good behavior (engshiing homework
or completing chores).
0 1 2 3 4

26. My child helps decide and prepare for family fun or events.
0 1 2 3 4

27.My child has time limits on fun activities (e.g., outside play, TV, video gameg#)are use).
0 1 2 3 4

28. My child takes part in “family time” each week when the family does plannedtisst
together (e.g., plays games, watches movies and goes out to eat).
0 1 2 3 4

29. My child has household rules such as “No cursing,” “No talking while eating,” or “N
running inside.”
0 1 2 3 4

30. My child must finish household responsibilities (e.g., homework or chores) beforénpéay t
0 1 2 3 4

31. My child helps put things away after shopping.
0 1 2 3 4

32.My child studies for tests (e.g., weekly spelling tests).
0 1 2 3 4

33.My child is supervised by an adult who helps child with homework by explaining tasks,
demonstrating the task, and/or checking the answers when it is completed.
0 1 2 3 4

34. My child begins homework at about the same time and place (e.g., at the kitchen table)
during the week.
0 1 2 3 4

35. My child completes homework
0 1 2 3 4

36. My child shows parent school work after school (e.g., art work or spelling test).
0 1 2 3 4
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APPENDIX D: CONSENT TO PARTICIPATE

Dr. Elizabeth O’'Laughlin, Ph.D. and Gretchen Noble, M.S. of the PsychologytBepdrat
Indiana State University are conducting a study to examine the co-occurfé&i2ed and sleep
difficulties in school-aged children. Parents of children referred taiieD Clinic at Indiana State
University will be invited to participate. Parents/guardians wireato participate will be asked to
complete two additional questionnaires as a part of their child’'s ABs#essment. The questionnaires
will take approximately 15 minutes to complete. Secondly, participationdwoublve granting the
researcher permission to use information from your child’'s ADHD assass$ncluding non-identifying
demographic information (gender and age of child, ethnicity, family inconentpating scale
responses, and diagnoses from the final evaluation report. Participatiengtutly is voluntary. If you
decline to participate or later withdraw from the study, there will beenalfy or change in services from
the ADHD Assessment Clinic.

All information gathered from this study will be kept confidential. it e kept separate from
your child’s ADHD Assessment Clinic file and identified only by a code humbgresgéarchers,
including Dr. O’Laughlin, will review results identified by code number olflg publication or
presentation results from this study, no individual participants will beifail and only average results
for groups of participants will be presented.

This study has been reviewed and approved by the ISU Institutional Reviesv(BRB) as
adequately protecting the rights of participants. Any concerns or questiandinggyour rights and
welfare as a research study participant may be addressed to the IRBrcsba at (812) 237-8217 or
irb@indstate.eduQuestions specifically about this study should be directed to Liz O’'Lauah{B12)
237-2455 or Gretchen Noble at (812) 237-2445. Generally, participating in this study isenaskor
than everyday activities. Benefits of participation could includeifsipésedback for parents regarding
helpful parenting interventions, information useful in treatment planningdantfication of child sleep
difficulties.

I, , the parent or legal guardian of :
(print name) (print child’s name)

have received a copy of this consent form describing the procedures aiséigtand benefits of
participating in this study. | understand that by signing this document | am consergartjdipate in
this study and to complete two additional questionnaires as part of the ADHtawal | also
understand that | may withdraw from participation at any time by informing sleameher during the
evaluation or by contacting Dr. O’Laughlin at any time at the phone number above.

Participant Signature Date
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