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Abstract

The purpose of this research and systematic literature review 1s to determine 1f
altering the circadian rhythm in people with Attention-Deficit Hyperactivity
Disorder (ADHD) improves their symptoms. Up to 75% of people with childhood-
onset ADHD exhibit a delayed circadian rhythm phase. This can cause difficulty in
initiating and maintaining sleep, which in turn can cause excessive daytime
sleepiness and further exacerbating ADHD symptoms, especially hyperactivity.
Journal articles were searched in the databases of PubMed that concerned
treatment aspects that would affect circadian rhythm and ADHD. Topics were
further divided into themes that included melatonin, light therapy (LT), sleep
hygiene intervention, and stimulant therapy effects. The search yielded 126
articles. Exclusionary criteria were articles dated prior to 2000, not concerning all
aspects used 1n search criteria, additional comorbidities, or those that compared
participants with ADHD and those without ADHD. A total of ten articles were
reviewed. The current literature revealed that advancing the circadian rhythm had
improvements to both sleep and ADHD symptoms (subjectively) even when the
duration of sleep time was not increased. However, most patients that were poor
sleepers prior to treatment continued to be poor sleepers with treatment.
Establishing good sleep hygiene showed benefits to most patients and should be
addressed prior to the diagnosis of ADHD or starting therapy. Studies revealed that
it can take more than eight weeks on ADHD medication to see benefits to sleep, as
medication would commonly have a negative impact to sleep initially. More
research needs to be conducted 1n this area, as most studies had more males versus
females, and several were short in duration

*Keywords: circadian rhythm, ADHD, melatonin, light therapy, sleep hygiene
intervention, stimulant therapy effects

Introduction

* ADHD is one of the most common mental disorders for children and
adolescents, and prevalence ranges around five percent (Drechsler et al., 2020)

* Males are typically affected more than females at a ratio of three to one
(Sharma and Couture, 2014)

* Imbalances of neurotransmitters (NT), specifically dopamine (DA) and
norepinephrine (NE), are the main cause for ADHD symptoms to occur

Statement of the Problem

* Children with ADHD experience problems with initiating and maintaining sleep up to 70% of the time
(Sciberras et al., 2020)

* There 1s no diagnostic marker for ADHD, so there’s no real objective criteria for the diagnosis. The
Diagnostic and Statistical Manual of Mental Disorders, 5% Edition (DSM-5) is used by the United States

* First-line treatment for ADHD are stimulants and these facilitate the release of DA and NE and block the
reuptake of both

* Most common adverse drug reactions (ADR) include sleep issues, decreased
appetite, and cardiac problems

Research Question

Does altering the circadian rhythm have an impact on symptoms and medication
management in children and adults with attention-deficit hyperactivity disorder (ADHD)?

Literature Review

* Masi et al. (2019) found that children and adolescents with ADHD on stimulant medication, responded well to melatonin and the
response was better without additional comorbidities

* For medication naive ADHD participants, Van der Heijden et al. (2007) found melatonin advanced sleep onset by 26.9 minutes
compared to a delay of 10.5 minutes in placebo group (p<0.0001), however this did not help behavioral or cognitive function

* Hoebert et al. (2009) observed the long-term use (>3 years) of melatonin in Van der Heijden’s study. This showed benefits with little
side effects, and parents subjectively noting improvement in sleep, behavior, and mood

* Discontinuing melatonin resulted in a rebound of delayed sleep onset in 92% of participants, suggesting it’s ineffectiveness with
circadian rhythm

* Behavior and mood did improve with longer term use of melatonin

* LT advanced circadian rhythm to morning and ADHD participants subjectively felt like their mood, attention, processing speed,
visual perception, and sleep improved (Rybak et al. 2006 and Rachel et al. 2017)

* Surprisingly, objective sleep measurements did not show improvements to sleep and sleep fragmentation increased

* Individualizing a plan for good sleep hygiene practices showed a reduction in ADHD symptoms and sleep problems (Peppers et al.
2016)

* Sciberras et al. (2020) further delineated this idea when comparing sleep behavioral intervention versus general clinical care
* Stimulant therapy’s effects on circadian rhythm in children revealed negative effects on sleep in the first month (Corkum et al. 2020)

* However, as seen in Figure 1, Solleveld et al. (2020) showed that sleep slowly started improving beyond the 8 weeks of treatment in
children

* Weiss et al. (2021) had similar findings concerning adults (Figure 2)

* During the 1-month trial, they found minimal improvement in both the stimulant and placebo group with no statistical differences
(p=0.10)

* However, the 6-month trial showed improvements to their sleep (p<0.0001)

Figure 1: Participant outcomes for those taking MPH versus placebo
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Note: Adapted from “Effects of 16 Weeks of Methylphenidate Treatment on
Actigraph-Assessed Sleep Measures in Medication-Naive Children With ADHD”,
by Solleveld et al. 2020. Front Psychiatry. 2020 Feb 28

Discussion

* Research showed the importance of addressing sleep in patients with ADHD. Questionnaires are a very cost-effective
tool in the assessment of sleep and ADHD symptoms, while objective measurements needed to be taken over a long
time period to show significant findings. Objective measurements were good at ruling out any sleep disturbances but
have little utility in the long-term treatment of ADHD. Melatonin was effective in treating delayed sleep onset and
caused rare side effects. However, this did not seem to change the circadian rhythm as patients still had sleep issues
when discontinuing melatonin. LT studies revealed subjective improvement in patients, but objective findings revealed
an increase in sleep fragmentation.

* [Establishing good sleep hygiene is critical in teasing out the root cause of sleep problems, and studies showed
improvements to both sleep and ADHD symptoms when this was addressed during office visits.

* ADHD medication had deleterious effects to sleep, however sleep did seem to improve past the 2-month mark in
treatment.

Figure 2: Stimulant therapy versus placebo in 1-month trial and
additional 6-month trial
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Global Pittsburgh Sleep Quality Index (PSQI) score during a the double-
blind (DB) study and b the open-label (OL) extension

study. PBO placebo, PRC PRC-063, PSQI Pittsburgh Sleep Quality
Index, SD standard deviation

Note: Adapted from “Effect of a Multi-Layer, Extended-Release Methylphenidate
Formulation (PRC-063) on Sleep in Adults with ADHD: A Randomized, Double-

Blind, Forced-Dose, Placebo-Controlled Trial Followed by a 6-month Open-Label
Extension” by Weiss et al. 2021. CNS Drugs. 2021 June
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Applicability to Clinical
Practice

* Advancing circadian rhythm showed benefits to both ADHD symptoms
and sleep, and therefore an appropriate treatment goal to discuss with
patients and/or caregivers. Consulting with an expert in ADHD
management, such as a psychologist, 1s a good first step at diagnosing
ADHD 1n a patient. Once the patient 1s formally diagnosed, their primary
care provider can take over management, but can still consult with
psychology if symptoms are refractory to treatment.

* Guidelines to optimize stimulant therapy

* Start at low dose and titrate up every 1-2 weeks

* Maximize therapy while avoiding side effects (insomnia/appetite)

* Weekly updates from patient/caregiver via phone/messaging system

* Educating patient/caregiver that optimization may take a few months

* Schedule monthly face-to-face visits to assess response
* Look for side effects or changes to vital signs

* If desired dose 1s reached, mutual decision can be made for further visits
* At minimum, patient should be seen annually

* Tral off medication 1f stable symptoms for a few years
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