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Abstract 

Aim: Our purpose in this study is to determine the effects of methylphenidate and atomoxetine on the sleep of children 
with attention-deficit/hyperactivity disorder (ADHD). Methods: Eighty-one children admitted to a child psychiatric 
inpatient service with ADHD participated in a double-blind, crossover study in which 42 subjects received extended 
release methylphenidate, and 39 subjects received atomoxetine only one dose in the morning daily at least for 6 
months. Kiddie Schedule for Affective Disorders and Schizophrenia for School-Age Children-Present and Lifetime 
Version (KSADS-PL) and Child Sleep Habits Survey (CSHS) were applied to all children. Results: There was a sleep 
problem in 81% (n = 34) of the patients using methylphenidate and 89.7% (n=35) of the group using atomoxetine. 
When we evaluated according to the CSHS cut-off score, whether having a sleep problem or sleep problems, and there 
was no statistically significant difference between the two groups (p> 0.05). We are not able to find significant 
difference between two groups in terms of bedtime resistance, sleep duration, sleep anxiety, night awakenings, 
parasomnia, sleep-breathing problems, and daytime sleepiness subtest and total sleep scores (p> 0.05). There was a 
significant difference in sub-test of the falling asleep duration. It was found that the methylphenidate group had a 
longer falling asleep time duration(p <0.05). Discussion: Sleep-related complaints in children diagnosed with ADHD are 
not uncommon in clinical practice. It is known that 25-55% of children with ADHD often report various sleep problems 
and in addition, more sleep problems are reported by their parents. In our study, when the total scores of CSHS filled by 
the family were evaluated, this rate was found to be 85%. There was no difference in the frequency of sleep problems 
between the group using methylphenidate and the group using atomoxetine. In our study, there was significant 
difference between the group using methylphenidate and the group using atomoxetine in terms of delay in falling 
asleep. In many studies based on both objective and subjective measurements, psychostimulant drugs have been 
reported to be associated with difficulty falling asleep and prolonged sleep latency. Sleep disorders are common in 
ADHD. It is important that child and adolescents with ADHD must be evaluated the sleep habits before medical 
treatment to identify the etiology of sleep disorders. 
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INTRODUCTION  

Attention deficit / hyperactivity disorder (ADHD) is a common neurodevelopmental disorder manifested 
by inattention, impulsivity, and hyperactivity, and is estimated to affect approximately 5.3% of children 
and adolescents worldwide (1). It has been reported that the frequency of sleep disorders in individuals 
with ADHD is 25-55% (2,3,4). 

Sleep problems lead to serious impairments in children's mental, cognitive functions and social and 
academic skills (5). The relationship between ADHD and sleep is versatile and complex. Sleep-related 
problems may have a specific feature of ADHD, and sleep problems may aggravate ADHD symptoms or 
cause the development of ADHD-like symptoms (6,7). 

The relationship between ADHD and sleep problems is further complicated by the use of psychostimulants 
in the treatment of ADHD. In some studies, it has been stated that psychostimulants have a negative 
effect on sleep (8,9). On the contrary, there are studies showing that psychostimulants have no effect on 
sleep (10) or the effect of improving sleep problems (11). 

In addition, although there are studies reporting insomnia as a side effect in the treatment of ADHD with a 
nonstimulant drug, atomoxetine (12), in many studies, it has been stated that somnolence is a more 
common side effect (13,14). 

For these reasons, it is recommended to identify primary sleep disorders before ADHD drug treatment is 
initiated (15). 

In our study, it was aimed to compare the effects of methylphenidate and atomoxetine treatment on 
sleep habits in children and adolescents who followed and diagnosed as ADHD in Eskişehir Osmangazi 
University Faculty of Medicine Child and Adolescent Psychiatry Outpatient Clinic. 
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METHODOLOGY 

This study was conducted with child and adolescents 42 taking 
extended release methylphenidate, and 39 taking atomoxetine only 
one dose in the morning daily, who were diagnosed and followed in 
Eskişehir Osmangazi University Child and Adolescent Psychiatry 
Outpatient Clinic at least for 6 months before the study. They were 
between 6 to 12 years old. Families of children and adolescents were 
informed about the purpose and content of the study and their written 
consent was obtained, indicating that they agreed to participate in the 
study. Exclusion criteria were determined as mental retardation, 
chronic and serious medical disease, seizure-like neurological disorder, 
and the presence of any other psychopathology other than ADHD. 

Kiddie Schedule for Affective Disorders and Schizophrenia for School-
Age Children-Present and Lifetime Version (K-SADS-PL) in order to 
exclude the cases having other psychiatric disorders were applied to all 
children and Child Sleep Habits Survey (CSHS) were used to evaluate by 
parents (16,17).  

K-SADS-PL is a semi-structured diagnostic interview schedule designed 
to assess major psychiatric disorders in children and adolescents based 
on DSM-IV criteria (18). The reliability and the validity of the Turkish 
translation was conducted by Gokler et al. (19).  

The Abbreviated Form of Child Sleep Habits Survey (CSHS) was filled by 
the parents to evaluate child and adolescents’ sleep habits 
retrospectively over the previous week. The Abbreviated Form of Child 
Sleep Habits Survey (CSHS) consists of 33 items. Eight subscales were 
defined in the scale, which can be listed as bedtime resistance, delayed 
falling asleep, sleep duration, sleep anxiety, night awakenings, 
parasomnias, impaired breathing during sleep, and sleepiness during 
the day. As a cut-off score of CSHS, 41 points in total are accepted and 
values above this are considered as 'clinically significant'. The 
questionnaire also includes three open-ended questions about the 
child's sleep habits (bedtime, the amount of time he has been sleeping 
all day, and when he wakes up at night). 

RESULTS 

The study included 81 patients who were diagnosed with ADHD, 42 of 
whom were receiving methylphenidate and 39 were receiving 
atomoxetine treatment. 41 (50.6%) of the patients were male and 40 
(49.4%) were female and the mean age was 9.2 ± 1.5. 

When it was evaluated whether there was a sleep problem according 
to the CSHS cut-off score, it was found that 81% (n = 34) of the patients 
using methylphenidate had a sleep problem, and 89.7% (n=35) of the 
group using atomoxetine had sleep problems, and there was no 
statistically significant difference between the two groups ( p> 0.05). 

The average nighttime bedtime time was 22:30 ± 0:54 (h: min) in those 
using methylphenidate; the mean morning waking time was 7: 05 ± 
0:11 (h: min), the average night sleep time was 8:45 ± 1:02 (h: min) and 
the average night awake time was 7.8 ± 4.76 (minutes). In the group 
using atomoxetine, the average nighttime bedtime was 22:08 ± 0:18 (h: 
min); the mean morning waking time was 7: 31 ± 0:55 (h: min), the 
average night sleep time was 9:05 ± 0:52 (h: min) and the average night 
awake was 5.8 ± 5.1 (minutes). There was no statistically significant 
difference between the two groups in terms of mean nighttime, 
morning awakening time, sleep time and night awake time (p> 0.05). 

There was not significant difference between the two groups in terms 
of bedtime resistance, sleep duration, sleep anxiety, night awakenings, 
parasomnia, sleep-breathing problems, and daytime sleepiness subtest 

and total sleep scores (p> 0.05). A difference was found in terms of the 
delay score for falling asleep, which is another subtest, and the 
methylphenidate group was found to have a longer sleep time (p 
<0.05). 

DISCUSSION  

Sleep-related complaints in children diagnosed with ADHD are 
common in clinical practice. It is known that 25-55% of children with 
ADHD often report various sleep problems and in addition, more sleep 
problems are reported by their parents (2,3). In our study, when the 
total scores of CSHS filled by the family were evaluated, this rate was 
found to be 85%. We are not able to find significance difference in the 
frequency of sleep problems between the group taking extended 
release methylphenidate and the group taking atomoxetine. 

In this study, there was a significant difference in terms of delay in 
falling asleep between the group using extended release 
methylphenidate and the group using atomoxetine. In many studies 
based on both objective and subjective measurements, 
psychostimulant drugs have been reported to be associated with 
difficulty falling asleep and prolonged sleep latency (9,20). In a study 
comparing the effects of methylphenidate taken 3 times a day and the 
effects of atomoxetine taken twice a day, it was shown with actigraph 
and polysomnography that both the parents and the children provided 
a better sleep quality according to their own reports (21).  

However, in our study, a difference was found between 
methylphenidate and atomoxetine only in terms of delay in falling 
asleep, and no significant difference was found in terms of bedtime 
resistance, sleep duration, sleep anxiety, night awakenings, 
parasomnies, sleep-breathing problems, and daytime sleepiness. In 
addition, no significant difference was found in terms of total CSHS 
score, bedtime, morning wake-up time, and awake time at night. 

Although it has been suggested that sleep changes seen in children 
with ADHD are mainly related to medications used in treatment 
(especially stimulants), current evidence suggests that drugs are only 
one possible reason to explain sleep disorders in children diagnosed 
with ADHD, and that sleep problems in these patients are 
multifactorial. In 2 meta-analysis studies, it was shown that age, 
gender, diagnostic criteria, determination of subtypes, sleep 
assessment tool (objective or subjective measurements), comorbidities 
and drug use were effective on the severity of the detected 
relationship (22). 

 
Sleep problems that result in impaired or inadequate sleep can lead to 
increased fatigue, impulsivity, difficulty in concentration, behavioral 
problems and school failure during the day, and can negatively affect 
daily functionality in the mood, attention and behavioral areas, and 
lead to serious impairments in the child's social and academic 
functionality (23). 

CONCLUSION 

Therefore, ADHD should not be seen as just a daytime illness. Before 
starting treatment, patients should first be screened for primary sleep 
disorders that may require a different treatment. The clinician should 
ask the patient about problems with going to bed, falling asleep, 
maintaining sleep, waking up during the night, or unusual behaviors, 
snoring, trouble getting up in the morning, or sleepiness all day long. 
The optimal treatment for ADHD should include improving sleep 
hygiene and pharmacological regulations to reduce side effects on 
sleep. 
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Table 1: Comparison of Sub-Test and Total Scores of the Children's Sleep Habits Questionnaire 
 

 Methylphenidate Atomoxetine p* 

Bedtime resistance 9.3 (3) 10.2 (2.4) >.05 

Delayed falling asleep 1.5 (0.5) 1.2 (0.4) <.05 

Sleep time 4.5 (1.7) 3.6 (0.9) >.05 

Sleep anxiety 6.1 (2.4) 7.5 (2.5) >.05 

Waking up at night 5.3 (1.9) 4.3 (1.8) >.05 

parasomnia 8.9 (2.4) 10.7 (3.2) >.05 

Breathing problems while sleeping 3.4 (0.9) 4 (1.3) >.05 

Daytime sleepiness 14.3 (4) 13.8 (2) >.05 

CSHS total 50.3 (9.7) 52 (9.2) >.05 

Bedtime (h: min) 22:30 (00:54) 22:08 (00:18) >.05 

Morning wake up time (h: min) 07:31 (00:55) 07:05 (00:11) >.05 

Time spent awake at night (min) 7.8 (4.7) 5.8 (5.1) >.05 

Total amount of sleep (h: min) 08:45 (01:02) 09:05 (00:52) >.05 

*p≤0.05 CSHS: Child Sleep Habits Survey 
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