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Everything is timed - Timing is everything
Living out of phase means: Jetlag!
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ADHD & sleep disorders 
• ADHD symptoms are associated with: 

1. Extreme evening chronotype/Delayed sleep - 78%

2. Obstructive sleep apnea syndrome (OSAS) – 30% 

3. Restless legs syndrome (RLS) & Periodic limb 
movement disorder (PLMD) – 30-40%

4. Insomnia disorder (ID) with difficulties initiating sleep 
(DIS) and maintaining sleep (DMS) - 43%

5. Narcolepsy – 7%

6. Enuresis: more often in ADHD

7. Bruxism: more often in ADHD

8. Nightmares: 3-fold increased

(1)Van Veen, Biol Psych, 2010, (2) Bijlenga, J Att Dis, 2013; (3) Rogers, Br J Clin Psychol, 2016;  

(2) (4) Snitselaar, Behav Sleep Med, 2016; (5) Cortese, Sleep, 2005; (6) Schredl, Eur Arch Psych Clin Neurosci, 2017;  Vogel 2017; Wynchank 2018



Specific Treatment for every sleep disorder!

1. Delayed sleep

2. Insomnia (ruminating, hyperarousal)

3. Restless legs (in evening/in bed)

4. Sleep apnea during sleep 

1. Chronotherapy

2. CBT-i

3. Ferritin
suppletion;

Pregabalin

4. Weightloss;

Mandibular
device; CPAP



ADHD & Sleep
• - 70-80% of adults has one or more sleep problems

• - 78% sleeps too late & cannot sleep at an earlier time

• This is related to 1.5 hrs delayed onset of melatonin in ADHD

• Starting in childhood, heritable pattern or chronotype

• Social jetlag: early awake for school or work

• Resulting in sleep debt:

• Sleep duration in ADHD 5-6 hrs

• Optimal sleep duration 7-8 hrs …

• Consequences of short sleep: 

• Sleepiness

• Less focus, lower cognitive functioning

• Impaired memory function

• Irritable, sad mood

• Binge eating …

Symptoms of sleep debt and ADHD overlap!

Matthew Walker: Book ‘Why we sleep’; Kooij & Bijlenga 2013; Bijlenga 2013; van Veen 2010; Wynchank 2017



Circadian Rhythm Sleep-Wake disorder, 
Delayed Sleep Phase Type

DSPT is characterized by:

• (Very) late chronotype:

• A chronic pattern of (very) 
late sleep and late rise

• Daytime sleepiness and/or 
difficulty falling asleep     
on time

• Compensated for by 
irregular sleep pattern

• Dysfunctioning due to 
increased inattentiveness 
and/or social problems

DSM-5



The circadian rhythm is mainly controlled by

• Genes

• Time of melatonin onset at night, induced by darkness

And by:

• Timing of (day)light in the morning

• That stops the melatonin production via the melanopsin light 
sensitive cells in the retina

• Dopamine, a wake-up call for the brain!
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Myranda Anya 2003; Oren 2005

Factors that set the circadian rhythm





Characteristics of 

40 consecutive ADHD patients

Sleep Onset 

Insomnia (SOI)

No SOI

N 31 (78%) 9 (22%)

Male 17 (55%) 4 (44%)

Age, mean (SD) 28.2 (7.6) 30 (11.9)

ADHD, combined type 29 (94%) 5 (56%)

ADHD, inattentive type 2 (6%) 4 (44%)

Alcohol (U/wk) 6.76 5.67

Nicotine (Sig/day) 8.16 1.11

Sleep diagnosis ns ns

Van Veen 2010, Biological Psychiatry

C/ Late sleep separates the subtypes …

Question: is hyperactive behaviour adaptive in order to stay awake?



Dim Light Melatonin Onset (DLMO): delayed
N= 40 adults with ADHD w/wo Sleep Onset Insomnia 
versus healthy controls

ADHD

Total

ADHD + SOI ADHD - SOI HC p: 

ADHD

vs HC

p: 

SOI

vs HC

DLMO 

(hr ± sd)

22:57 ± 1:20 23:15 ± 1:19 22:00 ± 0:54 21:34 ± 0:45 0.000 0.000

Van Veen ea, 2010; Bijlenga ea, 2013

- 78% of consecutive ADHD patients had SOI

- DLMO: 105 min later in SOI vs controls

- After DLMO, it generally takes still 2 hours to fall asleep

- In ADHD it takes 3 hrs …



Van Veen ea 2010

24 hour movement patterns in ADHD + and – SOI, 

compared to controls (actigraphy)



ADHD is jetlaged, out of sync:

Are ADHD symptoms

diurnal, & late sleep 

nocturnal presentation?

Van Veen 2010; Bijlenga 2013; Bijlenga, Kooij & Arns 2019

Late sleep

Late 
appetite

Late 
temperature

profile

Late 
movement

pattern

Late 
melatonin

onset



Questions & Hypotheses:

IS ADHD IN FACT A 
SLEEP DISORDER?

IS ADHD A DISORDER 
OF THE BIOLOGISCAL

CLOCK?

COULD ADHD 
IMPROVE BY SLEEP 

TREATMENT??



Arns ea 2013:

The preventative effect of high Solar Intensity might be related to improvement of circadian clock disturbances in ADHD

ADHD: prevalence lower in countries with intense daylight, in both US and Europe data, 
in both children and adults  

Solar Intensity explained 34%–57% of the variance in ADHD prevalence



Delayed Sleep & 
Health in ADHD

• Delayed circadian rhythm in 75% of children 
and adults with ADHD (Dim Light Melatonin 
Onset measurements in saliva)

• Late sleep = short sleep due to school and 
work obligations next morning (‘social 
jetlag’)

• Short sleep induces increased appetite

• Chronic short sleep is associated with 
obesity, DM-II, CVD and cancer

• Background: genetic, environmental, 
behavioral & biological

Kooij & Bijlenga 2014, 2019; van der Heijden ea 2005, 2006



Obesity

Late sleep

Short 
sleep

Altered 
Leptin /

Ghrelin 
ratio

Breakfast 
skipping

Binge 
eating

SAD

Kooij & Bijlenga 2013; Kooij 2012, book Adult ADHD; Dubois 2009; 

Boere 2008; Davis 2009; Mota 2008; Copinschi 2000; Spiegel 2005 ; 

Irwin 2017

Obesity in ADHD

Diabetes, CVD, Cancer
Inflammation

Hypothesised

cascade of events

Carbohydrate
craving

Carbohydrate
craving



Self-reported Morbidities in ADHD versus controls
(showing only significant differences)

% ADHD, n=202 % Controls, n=198 p

Depressed mood 18 6 <.001

Stress/ burnout/ fatigue 5 1 <.001

Pulmonary problems 31 16 <.001

Cardiovascular problems 43 18 <.001

Gastro-intestinal problems 33 19 .001

Metabolic problems 12 6 .042

Immune system problems 7 3 .049

Skeletal problems 50 36 .005

Bijlenga ea, 2013



Somatic comorbidites associated with ADHD 
ADHD 
)

Instanes 2018; Salem 2018; Hansen 2018;  Herguner 2015; Bijlenga 2018; Kooij 2019; Dorani 2020; Du Rietz 2021

N=4.7 million registry study Sweden:

Adults with ADHD: increased risk for 34 of 35 physical conditions 
compared with adults without ADHD; 

Strongest associations: 
- nervous system disorders (eg, sleep disorders, epilepsy, dementia; 
odds ratios [ORs] 1·50–4·62) &
- respiratory diseases (eg, asthma, chronic obstructive pulmonary 
disease; ORs 2·42–3·24). 

Sex-stratified analyses showed similar patterns of results in men and 
women.  Du Rietz 2021



Shift work - Short sleep & cancer risk

• Shift work may be carcinogenic in the long term (IARC 2007)

• Sleep loss by shiftwork has been associated with higher incidence of breast- and 
prostate cancer

How to explain?

• Short sleep          short exposure to and/or low levels of melatonin 

• Melatonin has anti-oxidative properties and protects against cancer growth

• Animal and in vitro research show inhibiting effects of melatonin on cancer growth 
and increased survival

• In humans, many treatment studies with melatonin in cancer patients ongoing

Schernhammer 2004, 2006, 2017; Parent ea 2012; Sigurdardottir ea 2012; Anisimov ea 2012; Travis ea 2016



ADHD & sleep hormone melatonin

• Later onset of melatonin (1.5 hrs)

• Melatonin is anti-oxidant, related to
metabolic system & inhibits cancer
growth …

• Shorter sleep implies shorter duration
of protection by melatonin …

Reiter 2017; Hill 2015; van Veen 2010 



Anti-carcinogenic activity of melatonin

Reiter ea 2017





Treatment of delayed sleep phase disorder

Titel van het document 25

Sleephygiene

Melatonin

Light therapy



Sleep hygiene I:

Let your day be bright, and your night as dark
as possible!

• Limit drinks after 8 pm to prevent toilet visit

• When toilet: no light!

• Block all light sources: blinded curtains, (no luxaflex!), 
eye mask, no lights of chargers/timers/mobile phone
that wake you up at night

• No screens after 9.30 pm

• Or: use orange goggles from 7 pm that inhibit blue 
light to enter the retina and the clock



Sleep hygiene II

• Temperature control: hot shower at night helpts, 

warm pyjama, warm feet (higer temperature related

to melatonin production)

• Wake up at same time every day, also in weekends

• Aim for sleep duration of 7-8 hrs, between 11 pm & 7 am

• No napping during daytime > 30 min

• Go outside in the morning (walk the dog)

• Advance the rhythm by light when needed

• Limit use of sunglasses during daytime

• NB: Oversensitivity to light in 70% in ADHD (!)

& often use of sunglasses, thereby disturbing

synchronisation with time of the day even further

Kooij & Bijlenga 2014



Melatonin for late sleep 
(not for other sleep problems)

• 1-3 mg (max) at 10 pm using timer

• Not after 12 pm!

• Active during 3-4 hrs

• 1-3 mg is already high dosis

• Sleepy during day when dose too high

• Long acting melatonin, Circadin 2 mg 

• may help in case of waking up at 3 am

• after falling asleep using short acting

• melatonin, but no research



Light therapy in the morning: for low mood & late sleep

• Especially in winter more sleep phase delay in ADHD

• More difficult to get up on time

• Strong early artificial morning light usually works as time cue, like 
sunlight in summer; 

• Duration: 3 weeks for late sleep; 1-2 weeks for winterdepression. 
Repeat when relapse

• Dosage: 30 min every morning between 7 and 8 am

Rybak ea 2006



Propeaq.com

Light therapy 2022: Mobile light glasses!



Chronotherapy reduces ADHD symptoms

3 weeks: 0.5 mg Melatonin / vs placebo /
vs Lighttherapy + 0.5 mg melatonin



Background Phase study

Treatment of ADHD: coaching and stimulants

Treatment DSPS: sleep education and chronotherapy (melatonin and light therapy)

Pilotstudies: light therapy diminishes ADHD-symptoms

First RCT: Phase shift in ADHD of Sleep and Appetite (PhASE)

Lack & Wright, Beh Sleep Med, 2007; Rybak, J Clin Psychiatry, 2006; Fargason, J Psychiatric Res, 2017.

Emma van Andel



Questions Phase study

Chronotherapy Rhythm Sleep

ADHD

Health



Phase-studie

51 adults with AD(H)D and DSPS (18-55 yrs)

Sleep education + 3 weeks treatment:

1) Placebo 0,5 mg

2) Melatonin 0,5 mg

3) Melatonin 0,5 mg + light therapy (BLT) 30 min 7.00-8.00 am

Lack & Wright, Beh Sleep Med, 2007; Revell, J Clin Endocrinol Metab, 2006; Mundey, Sleep, 2005.



Phase-study

Individual scheme based on Dim-Light Melatonin Onset (DLMO) at 

baseline

Measures: DLMO, actigraphy, ADHD Rating Scale

- baseline 

- directly after 3 wks treatment 

- 2 wks after end of treatment

Lack & Wright, Beh Sleep Med, 2007; Revell, J Clin Endocrinol Metab, 2006; Mundey, Sleep, 2005



Conclusions

• Chronotherapy advanced the rhythm with 1.5 - 2 hrs, but not sleep

• ADHD-symptomen reduced with 14% after 0.5 mg of melatonin

treatment

• Additional intensive CBT necessary to advance sleep as well

• Timing light therapy also needs to be individualised in the morning



Melatonin is an important part of 

effective ADHD treatment

But: sleep coaching needed!

e.vanandel@psyq.nl
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MORE INFO on ADHD, sleep and health op YouTube


