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AbsTRACT
ADHD has been intensely studied in the last few decades and its implications represent an important 
interest of public and mental health, as it affects between 3 and 7% of school-aged children. 
The comorbidities of this disorder have received increased attention in an attempt to prevent or 
ameliorate them for a better prognosis. Sleep alteration appears in 25-55% of the patients diagnosed 
with ADHD, compared to 7% in the general population. The aim of the present paper is to review 
the latest scientific literature on the topic of Sleep Disorders in ADHD and highlight the importance 
of actively investigating and identifing them.
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INTRODUCTION
ADHD is one of the most frequent neu-

rodevelopmental disorders, which has its 
onset during childhood but which symp-
toms extend during adolescence and even 
adult life. In 2000 The American Psychiatric 
Association estimated that between 3% and 
7% of the school-aged children have ADHD 
[1]. It is considered that the persistent type 
of ADHD has a greater genetic implication 
than the non-persistent type. ADHD is more 
common in children whose parents have 
this diagnosis and 20% of the parents with 
children with ADHD have this diagnosis [2]. 
In the last few decades there has been in-
creased interest towards this subject because 
ADHD is associated to negative outcomes 
in academic and professional performance 
[3]. Individuals who have this diagnosis are 
susceptible to unemployment and develop-
ing addictions [4]. Moreover, the financial 
burden is an important one both on the fam-
ilies and on society, making it a significant 
public health issue.

Children with ADHD have a very het-
erogeneous clinical picture which includes 
symptoms like aggressiveness, academic dif-
ficulties, inadequate social behaviour as a 
result of a substandard inhibitory regulation. 
Regarding the physiopathological mecha-
nisms, at this point it is a well-known fact 
that the neurobiological mechanisms that 
constitute the physiopathology of ADHD in-
clude some neurochemical agents especially 
dopamine and noradrenaline. Comorbidities 
are an important aspect of ADHD as a high 
percentage of the patients have other psy-
chiatric comorbidities like: learning disor-
ders (15-25%), language disorders (30-35%), 
emotional disorders (15-25%), motor coordi-
nation deficits (60%) and conduct disorders 
(20%) [5]. 

Even though adolescence is physiologi-
cally characterized by changes in circadian 
preferences and changes in sleep patterns, 
it is known that sleep disorders often pres-
ent as a comorbidity in school-aged children 
with ADHD [6]. Moreover, an increasingly 
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consistent body of evidence indicates that 
adolescents with ADHD confront more often 
with sleep problems and day-time sleepiness 
than adolescents without ADHD [7]. 

Clinical aspects of sleep Disorders in 
children with ADHD

Sleep alteration is observed in 25-55% 
of patients with ADHD, compared to 7% 
in healthy individuals. Parents of children 
with ADHD generally report problems with 
sleep initiation or problems of maintaining 
sleep, fragmented sleep with multiple wakes 
during the night. Studies pointed out that 
patients also often associate sleep apnea syn-
drome, periodic limb movements in sleep 
(PLMS) or restless leg syndrome. Therefore, 
the excessive daytime sleepiness of children 
with ADHD is a consequence of these sleep 
disorders [5].

Issues associated to sleep are more fre-
quently identified in adolescents with ADHD 
rather than children with ADHD. As stated 
before, it is important to keep in mind that at 
this age there are physiological factors which 
have to be taken into consideration, as well as 
behavioural aspects that can influence sleep 
quality and duration. As an example, poor 
sleep hygiene along with the use of technolo-
gy can lead to hypnic disorders and daytime 
sleepiness [8].

In the last decades, more studies have 
emphasised the importance of the link be-
tween sleep disturbances and neurocog-
nitive development. Poor quality of sleep 
in Sleep Apnea Syndrome correlates with 
lower intelligence quotients in patients with 
ADHD. Furthermore, short REM cycle dura-
tion is demonstrated to be linked to language 
development disorders, attention deficits, 
memory disorders and difficulties in task 
completion, while long REM cycle duration 
is associated with lower intelligence quo-
tients [5]. There is substantial evidence that 
supports the fact that brain areas which are 
involved in sleep regulation correspond to 

areas involved in attention control, suggest-
ing that disturbances in one of the areas is 
going to have an impact on the other one as 
well [9].

Regarding the most frequent sleep disor-
ders in children, parents reported the follow-
ing [10]:

• Onset insomnia
• Sleep refusal
• Prolonged fatigue after waking up
• Daytime sleepiness
• Anxiety
• Decreased sleep duration.
Sleep deprivation in children with 

ADHD can cause symptoms like exhaustion, 
cognitive function impairment, emotional 
function deficits and even exacerbation of 
ADHD symptoms [10].

In the last years, many studies have 
aimed to study sleep disorders in ADHD 
children with or without medication com-
pared to neurotypical children. The study 
conducted by Esmaeilpour et al in 2017 [10], 
medication seems to have a positive impact 
on sleep duration in children with ADHD, 
while children who are not undergoing 
pharmacological treatment experience more 
sleep difficulties. 

According to a systematic analysis, the 
prevalence of sleep apnea in patients with 
ADHD is 20-35% higher than general pop-
ulation. Thus there were significant differ-
ences between the three groups included in 
the study (ADHD with treatment, ADHD 
without treatment and the control group) 
regarding sleep apnea: children with ADHD 
and no pharmacological treatment encoun-
ter difficulties, while between the control 
group and the group of children who were 
undergoing pharmacological treatment no 
significant differences have been identified. 
Pharmacological treatment seems to improve 
sleep apnea in these children [10].

Regarding the insomnia, in the group of 
preschool children the onset insomnia was 
more frequently described, shorter duration 

oPaiÞ et al.



Volume 7, Issues 3-4, July-December, 2019 45

 Sleep disorders in aDHD - a literature review

of sleep and restless sleep in children with 
ADHD compared to control groups. 
Moreover, children with hyperactive type 
ADHD had higher scores on insomnia scales 
compared to children with inattentive type 
ADHD. On the other hand, in the adoles-
cents groups, the link between ADHD and 
insomnia was stronger in adolescents with 
inattentive type ADHD compared to hyper-
active/mixed ADHD [11].

Another syndrome described linked to 
sleep disorders in ADHD was restless legs 
syndrome, characterized by an irresistible 
urge to move the legs, often accompanied by 
uncomfortable sensations. In the polysom-
nography which was conducted in 6 differ-
ent studies [12-16], researchers identified 
a high index of periodical limb movement, 
longer sleep latency and increased periodici-
ty of leg movements in children with ADHD 
compared to healthy subjects. 

The comorbidity with circadian rhythm 
disorder was also studied. This disorder is 
due to a late circadian endogenous stimu-
lus, fact which is observed in the nocturnal 
model of melatonin secretion in patients 
with ADHD. Starting from this foundation 
of information, it can be stated that the sleep 
architecture in these children is significantly 
modified compared to healthy individuals, 
but there is no conclusive data that can lead 
to knowing the exact origin of these differ-
ences. So far it is not known whether these 
alterations are a consequence of the comor-
bidities listed above or if the alterations doc-
umented in polysomnography are part of the 
clinical picture of this disorder [5].

Another aspect which should not be 
omitted is the effect of specific medication in 
ADHD on the circadian rhythm. A study con-
ducted in 2017 demonstrated an association 
between high doses of methylphenidate and 
onset or aggravation of sleep disturbances in 
children with ADHD, especially in children 
with a lower body mass index. However, 
a significant percentage of children with 

sleep disturbances pre-existent to the initi-
ation of medication noticed improvement 
or even withdrawal of hypnic disorders 
when the optimal dose of methylphenidate 
was achieved. This explains why increasing 
the dose of methylphenidate should not be 
avoided based only on foregoing sleep disor-
ders of the child [17].

Children who developed sleep disorders 
after the initiation of methylphenidate treat-
ment indicated a significant improvement 
after melatonin was included in the pharma-
cological treatment. Melatonin is a hormone 
produced by the pineal gland in the absence 
of light. It is essential in regulating the cir-
cadian rhythm and possesses many other 
properties like chronobiotic, antioxidant and 
anti-inflammatory properties. Thus, patients 
with sleep disorders (occurred while on 
methylphenidate) who received melatonin 
noticed a significant amelioration, regardless 
of sex or age. The comorbidities of ADHD 
frequently identified in these patients (op-
positional defiant disorder, conduct disor-
der, anxiety disorder, emotional disorder 
or learning disorder) did not affect the effi-
cacy of melatonin during sleep, according 
to a study conducted in 2019. The treatment 
proved to be safe and efficient, with no re-
ported adverse reactions to melatonin [18].

Consistent with many previous studies, 
most of the polysomnography studies have 
not been able to pinpoint the differences re-
garding the sleep architecture between indi-
viduals with ADHD that have sleep disor-
ders compared to those with ADHD without 
sleep disorders. Nonetheless, results have 
emphasised some differences [11]:
• Children with ADHD and Restless Legs 

Syndrome have a higher percentage of 
stage 1 sleep compared to the control 
group, while children with ADHD and 
narcolepsy have shorter stage 1 sleep and 
REM sleep latency compared to the con-
trol group.
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• Children with ADHD and RLS have 
longer sleep latencies compared to the 
control group.

• Subjective sleep reports from parents with 
children with ADHD emphasised a high 
prevalence of sleep disorders in this cate-
gory of patients. 

• Subjects with ADHD reported day-time 
sleepiness compared to the control group.

Interventional principles
Considering that there is a high prev-

alence of sleep disorders amongst patients 
with ADHD (25-50% of the diagnosed sub-
jects report sleep disturbances) [11], it is nec-
essary to evaluate sleep patterns in patients 
with ADHD as well as conducting a period-
ical screening process to identify problems 
that the patient might encounter. First, it is 
important to establish the type of the sleep 
disorder in order to choose the proper treat-
ment. There is a possibility that the sleep 
disorder is a primary one which may appear 
concurrently with ADHD and that is why it 
is necessary to have a systematic approach 
including a polysomnography, subjective in-
struments and a detailed medical interview 
in order to establish a correct diagnosis.

Furthermore, it is important to specify 
the chronological progress of the symptoms 
in order to establish if the symptoms caused 
by ADHD are temporary or comorbid with a 
sleep disorder. Moreover, it is essential to de-
termine whether the sleep disorder is a cause 
or a consequence of the psychiatric disorder 
because it has an important impact on thera-
peutic strategies. 

Regarding the therapeutic plan for 
sleep disorders in ADHD, psychoeducation 
is the foundation of the intervention [11]. 
Instructing patients to have better sleep hy-
giene can improve sleep without any phar-
macological treatment. Medication can be 
targeted for associated problems like sleep 
apnea syndrome which usually requires ton-
sillectomy or restless leg syndrome which 

requires iron supplements or gabapentin. In 
children with ADHD and insomnia, psych-
oeducational actions can be a starting point 
in the therapeutic intervention, while in ado-
lescents with ADHD and insomnia cognitive 
behavioural therapy intervention might be 
necessary. 

Limitations of studies
Although the knowledge regarding 

sleep disorders in ADHD has been continu-
ally expanding, it is important to take notice 
of some of the limitation of the studies which 
investigated this field [11]:
• The characteristics of the control group 

vary; some of them compared the study 
group with another clinical group and 
some of them compared the study group 
with a healthy control group. Thus, some 
of the studies included individuals with 
psychiatric comorbidities or patients un-
dergoing medical treatment. 

• Many studies on children have used in-
formation offered by parents. Due to sub-
jective and retrospective reporting, the re-
sults must be carefully interpreted.

• There is a limited number of longitudinal 
and experimental studies published in 
this field. The lack of this kind of studies 
limits the capacity to establish a better un-
derstanding of the complexion and direc-
tion of the association between primary 
sleep disorders and ADHD. 
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