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ABSTRACT
It is well-known that attention-deficit hyperactivity disorder (ADHD) is frequently associated with 
sleep disturbances. Sleep disorders, as well as ADHD in children can affect attention, behavior, 
mood, school performance and overall, the quality of life. The aim of this study was to identify 
the relationships between the ADHD symptoms and the presence/intensity of sleep disturbances 
in children. Data were collected from 43 mothers of children with a diagnosis of ADHD and who 
have met study inclusion/exclusion criteria. They filled in a 15 items questionnaire about qualitative 
and quantitative characteristics of children sleep. The results highlighted the relationships between 
ADHD and various sleep disturbances, but no significative correlation was obtained between the 
intensity of ADHD symptoms and the presence/intensity of sleep disorders.
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INTRODUCTION

Sleep disorders affect about a third of 
pediatric population and are especially com-
mon in children with psychiatric diagnosis 
[1]. Inadequate sleep in children is known 
to affect neurocognition, behaviour, mood 
and daytime functioning that overlap with 
the core features of attention-deficit hyper-
activity disorder (ADHD) [2-5].  ADHD is 
one of the most common psychiatric disor-
ders among children and adolescents, with 
significant effects on learning, social relation-
ships, and overall quality of life [6]. The link 
between sleep disorders and ADHD is mul-
tidimensional and complex [5].  Sleep distur-
bances can be an associated feature of ADHD, 
can cause or mimic ADHD-specific traits; at 
the same time, the two disorders may inter-
act through mutual causation or may share 
a common neurological etiology [5,7,8]. 

Starting from the bidirectional relationship 
between ADHD and sleep disorders, it was 
proposed that the last ones could be causal 
factors and early predictors of ADHD; how-
ever, more evidence are needed [9]. The prev-
alence of sleep disorders in individuals with 
ADHD is estimated to be 25-55 % according 
to some studies [10-12] and between 70% [12] 
and 85% in other findings [13]. 

From a theoretical point of view, numer-
ous empirical data report that the central 
nervous system areas that regulate sleep and 
those that regulate attention/arousal overlap, 
in conclusion, disruptions in one system may 
have effects on the other [14].  Furthermore, 
both ADHD and sleep problems are associ-
ated with similar disruptions in neurotrans-
mitters pathways, particularly the dopamin-
ergic and noradrenergic systems [14,15]. 
Sleep disturbance leads to functional deficits 
of the prefrontal cortex resulting in specific 
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clinical features for individuals with ADHD. 
The symptoms of ADHD are associated with 
changes in dopaminergic activity, especially 
in the frontal cortex, which is responsible for 
sleep [16].  Moreover, the literature claims 
that delayed sleep–wake phase disorder 
and late chronotype are often present in 
children with ADHD [17-19]. Also, accord-
ing to some theories, they have a late circa-
dian phase preference and maybe a delayed 
release of endogenous melatonin [19,20]. 
Sleep-disordered breathing, bedtime resist-
ance, sleep onset difficulties, difficulty with 
morning awakenings, night awakenings and 
daytime sleepiness were more often reported 
in children with ADHD than in the control 
groups, based on parental reports [5]. Also, 
using polysomnography and actigraphy, 
sleep disturbances were reported in ADHD 
children [21]. Primary sleep disorders as 
obstructive sleep apnea, restless legs syn-
drome, circadian-rhythm sleep disorders are 
also frequently associated with ADHD [5]. 
However, there are certain sleep disorders 
that can induce daytime sleepiness or neu-
robehavioral disorders similar to the symp-
tom’s characteristic of ADHD. Therefore, 
prior to initiate a therapy for ADHD, it is 
necessary to rule out a primary sleep dis-
order [22]. About three-quarters of children 
with ADHD treated with psychostimulants 
have sleep disorders [23].  The use of meth-
ylphenidate is associated with insomnia of 
initiation, maintenance, terminal, but also 
mixed variants [24]. However, if a patient’s 
sleep issues are caused by ADHD symptoms, 
stimulant therapy may help them sleep by 
reducing the symptomatology [5].  

METHOD

Objective. The aim of this study was to 
identify the relationships between ADHD 
symptoms and the presence/intensity of 
sleep problems in children with a primary 
diagnosis of ADHD. 

Participants. The data were collected 
from 43 mothers of children diagnosed 
according to ICD-10 international criteria 
with ADHD. General information and ques-
tionnaires were filled in by mothers. Children 
included in the study were patients at Child 
and Adolescent Psychiatry Clinic from Cluj-
Napoca, Romania. Inclusion criteria were 
children aged 3 to 10 years, with a diagno-
sis of ADHD, according to ICD -10 diagnosis 
criteria; the mother’s consent to participate 
in the study after they have been explained 
and they understood the clinical protocol. 
Exclusion criteria were absence of a diagno-
sis of ADHD, incomplete data. 

Instruments. Medical records and the 
questionnaires filled in by mothers were 
used for data collection. The data collected 
were of two types: qualitative and quantita-
tive. Qualitative information included: sex, 
habitat, type of home, child sleeping alone/
accompanied, receiving treatment for sleep 
disturbance, sleeping during the day, refuses 
to sleep, falls asleep only in the presence of 
a parent, has special requirements (toys, TV, 
rewards), is afraid of the dark (needs light), 
has restless sleep, moves his legs while sleep-
ing, snores/changes presents in his breath-
ing, has nightmares, sweats, wakes up after 
falling asleep and asks for attention, gets out 
of bed, urinates in bed, has difficulty waking 
up, is drowsy during the day, falls asleep sud-
denly during the day. Quantitative data were 
represented by: current age, age at diagnosis, 
number of siblings, number of rooms in the 
house, how many people the child sleeps 
with, how many people the child shares the 
room with, bedtime, how long it takes to fall 
asleep, if the child sleeps during the day. The 
assessment of the intensity of the ADHD-
specific symptoms was performed by inter-
preting the results obtained through apply-
ing Child Behavior Checklist. The study is 
cross-sectional and was carried out between 
October 2019 and February 2020. Parents and 
children, who agreed to participate to the 
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study, received additional information and 
signed the informed consent. The question-
naires were filled in by the mothers for all 
children included in the study. 

Data analysis. The statistical analysis 
was performed by processing the qualitative 
and quantitative variables using the SPSS 
program. The statistical tests used were as 
follows: for qualitative variables, the chi2 
test and the Fischer exact test, and for quan-
titative variables the F test and the t test for 
equal variables. Statistical significance level 
was set at p<0.05 for all analyses.

RESULTS

Data on child (age, gender, age at diag-
nosis), family (number of siblings) and envi-
ronment (habitat, type of house, number of 
rooms in the house) characteristics were col-
lected from 43 mothers (Table 1). The mini-
mum age of the children is 3 years, the maxi-
mum age is 10 years, the mean age being 7.76 
years, with a standard deviation of 1.83.

The asymmetry is -0.31, which corre-
sponds to an approximately symmetric 
distribution. The study included 35 male 
patients, representing 81.4% of the total and 
8 female patients, representing 18.6% of the 
total. Regarding the habitat, most patients 
come from urban areas (58.14%), the remain-
ing 41.86% coming from rural areas. The 

minimum age at diagnosis is 3 years, and the 
maximum is 10 years, with an mean age at 
diagnosis of 5.39. The mean age at diagno-
sis in urban areas is 5.88 and in rural areas it 
is 4.72. To test the relationship between the 
environment and the age at which the diag-
nosis of ADHD was established, the F test 
was used and p = 0.432 was obtained; p being 
greater than 0.05 we have groups of equal 
variables. In the T test for equal variables, p 
= 0.007 being less than 0.05, the mean age at 
diagnosis in urban areas differs significantly 
from the mean age in the rural ones.

93.55% of the patients included in the 
study do not have a treatment for sleep dis-
orders, while 6.45% of them affirm that they 
received one (Table 2).

From the 15 questions regarding the 
sleep quality (Table 3), which were contained 
in the questionnaire, the total number of dis-
turbances confirmed by each patient was 
assessed. The mean is 8.35 with a standard 
deviation of 3,903. The asymmetry of -0.165 
means an approximately symmetrical distri-
bution. In the statistical analysis of the rela-
tionship between the intensity of sleep disor-
ders and the intensity of ADHD symptoms, 
the chi2 test was used. We obtained p = 0.983 
which is greater than 0.05 which shows that 
there is no statistical correlation. Regarding 
the frequency of sleep disorders, 54.49% 
of patients have at least one sleep problem 

N=43 ADHD 
Age Mean (SD) 7.76 (SD=1.83)
Gender M: N=35 (81.4%) F: N=8 (18.6%)
Age at diagnosis Mean (SD) 5.39 (SD=2.12)

Number of siblings
1 sibling: N=13 (30.2%)
2 siblings: N= 20 (46.5%)
> 3 siblings: N= 10

Habitat urban: N=25 (58.1%) rural: N=18 (41.9%)
Type of house house: N=20 (46.5%) apartment: N=23 (53.5%) 

Number of rooms in the house

1 room: N=1
2 rooms: N=15
3 rooms: N=15
>4 rooms: N=12 

Table 1. Demographic data

Attention Deficit Hyperactivity Disorder (ADHD) and sleep problems in children
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Child ADHD N=43                          N                                 %

Refuses to sleep never (0/7)                          N=12                 27,9%
seldom (1-2/7)                          N=18                 41,9%
often (3-4/7)                          N=9                 20,9%
frequently (5-6/7)           N=2                   4,7%
always                                          N=2                   4,7%

Falls asleep only in the presence of a parent never (0/7)                          N=10                 23,3%
seldom (1-2/7)                          N=9                 20,9%
often (3-4/7)                          N=4                   9,3%
frequently (5-6/7)                        N=7                 16,3%
always                                         N=13                 30,2%

Has special requirements (toys, TV, rewards) never (0/7)                          N=6                 14,0%
seldom (1-2/7)                          N=17                39,5%
often 3-4/7                          N=12                 27,9%
frequently (5-6/7)           N=3                   7,0%
always                           N=5                             11,6%

Is afraid of the dark (needs light) never (0/7)                          N=12                 27,9%
seldom (1-2/7)                          N=14                 32,6%
often (3-4/7)                          N=2                   4,7%
frequently (5-6/7)                          N=8                 18,6%
always                                         N= 7                 16,3%

Has restless sleep never (0/7)                          N=16                 37,2%
seldom (1-2/7)                          N=16                 37,2%
often (3-4/7)                          N=6                 14,0%
frequently (5-6/7)                         N=2                 4,7%
always                                         N=3                 7,0%

Moves his legs during sleep never (0/7)                          N=16                 37,2%
seldom (1-2/7)                          N=13                 30,2%
often (3-4/7)                          N=5                 11,6%
frequently (5-6/7)           N=4                   9,3%
always                                         N=5                 11,6%

Table 2. Characteristics of the sleep environment

Table 3. Sleep quality items

ADHD N=43

Is the child sleeping alone? Yes: N=12 (27.9%) No: N=31 (72.1%)

How many people the child shares the room with? with no one:                N=1
with 1 person:             N=29
with 2 persons:           N=9
with >3 persons:         N=4

How many people the child sleeps with? with 1 person:             N=18
with 2 persons:           N=3
with 3 persons:           N=1

Bedtime 20.00:                        N=1
21.00:                        N=22
22.00:                        N=18
23.00:                        N=2

How long it takes to fall asleep? Instantly                      N=15
20 minutes:                 N=21
30-40 minutes:            N=7

Does the child sleep during the day? Yes: N=17 No: N=26

Is the child currently receiving sleep treatment? Yes: N=4 No: N=39
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daily, 18.60% have at least 5-6 times/week a 
manifestation, 11.63% have at least one mani-
festation 3-4 times/week, 13.95% have at least 
one manifestation 1-2 times/week and 2.33% 
did not report sleep problems.

DISCUSSIONS

Comparing the results obtained in our 
study with those found in the literature, there 
were no major differences. In terms of gender 
distribution, there are variations in the prev-
alence of ADHD, males are generally more 
often diagnosed with ADHD than females, 

with a male: female ratio of 4:1 in population 
samples. Regarding the children included 
in this study, 81.4% are male and 18.6% are 
female, which is close to the result found 
in other studies [25,26]. Concerning restless 
sleep, we obtained a significant positive cor-
relation between another study which men-
tion a percentage of 67.8% and the present 
one, where it was found that 62.8% of chil-
dren experience this problem at least once 
a week [27]. In a restrospective study, the 
complaint of restless sleep (RS) was reported 
by the 81.1% of the parents, but RS has been 

Child ADHD N=43                          N                                 %

Snores / presents changes in breathing never (0/7)                          N=18                 41,9%
seldom (1-2/7)                          N=18                 41,9%
often (3-4/7)                          N=4                   9,3%
frequently (5-6/7)           N=2                   4,7%
always                                         N=1                   2,3%

Has nightmares never (0/7)                          N=24                 55,8%
seldom (1-2/7)                          N=15                 34,9%
often (3-4/7)                          N=3                   7,0%
always                                         N=1                   2,3%

Wakes up after falling asleep and asks for 
attention

never (0/7)                          N=23                 53,5%
seldom (1-2/7)                          N=12                 27,9%
often (3-4/7)                          N=5                 11,6%
frequently (5-6/7)                         N=1                   2,3%
always                                           N=2                   4,7%

Gets out of bed never (0/7)                          N=26                 60,5%
seldom (1-2/7)                          N=9                 20,9%
often (3-4/7)                          N=3                   7,0%
frequently (5-6/7)                        N=2                   4,7%
always                                         N=3                   7,0%

Urinates in bed never (0/7)                          N=34                    79,1%
seldom (1-2/7)                          N=7                 16,3%
often (3-4/7)                          N=2                    4,7%

Has difficulty waking up never (0/7)                          N=16                 37,2%
seldom (1-2/7)                          N=19                 44,2%
often (3-4/7)                          N=5                 11,6%
frequently (5-6/7)           N=3                    7,0%

Is drowsy during the day never (0/7)                                     N=21                  48,8%
seldom (1-2/7)                          N=18                 41,9%
often (3-4/7)                          N=3                    7,0%
frequently (5-6/7)           N=1                    2,3%

Sweats never (0/7)                          N=18                  41,9%
seldom (1-2/7)                          N=14                 32,6%
often (3-4/7)                          N=6                 14,0%
frequently (5-6/7)           N=1                   2,3%
always                                         N=4                   9,3%

Attention Deficit Hyperactivity Disorder (ADHD) and sleep problems in children
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seen in association with other comorbidities 
such as obstructive sleep apnea and restless 
legs syndrome [28]. Objective and subjective 
approaches have both confirmed that chil-
dren with ADHD exhibit restlessness dur-
ing sleep [29-33]. However, more research 
is needed to determine the precise impact, 
as well as the co-occurrence of restless legs, 
periodic leg movement disorders or apnea 
with ADHD-symptomatology [27].  In the 
present study, 72.1% of children had bedtime 
struggles, which is similar with results from 
the literature (62.6%). Both, internal (ADHD, 
comorbidities or primary sleep problem) and 
external factors (sleep environment parent-
ing, parental mental health), as well as their 
interactions can increase arousal at bedtime, 
however the contributing elements leading 
to the higher frequency of bedtime resistance 
remain to be investigated [27,31]. 

Another variable investigated was the 
presence of snoring and breathing disorders. 
We saw a major similarity between our study 
where it was found that 58.1% of patients 
had these disturbances and other similar 
studies where they were present in 55.7% of 
the patients. (27) Many studies found that a 
higher percentage of children with ADHD 
had sleep-disordered breathing as compared 
to normal children [10,31,34].  Ali et al. found 
that children with ADHD undergoing ade-
notonsillectomy for difficulties in breathing 
during sleep showed improvement in the 
underlying symptoms of ADHD [35]. The 
same author suggested that hyperactivity is 
present in 30 % of the children with sleep-dis-
ordered breathing [36].  Regarding the pres-
ence of leg movements during sleep, a large 
difference was observed between this study, 
where 62.7% have this problem, and a study 
conducted by Hvolby where this symptom 
was present in 44% of the participants [5].  
More significant differences were noted in 
the analysis of daytime sleepiness, in the 
present study 51.2% of the patients present-
ing with this disturbance, compared to 66.7% 

found in the literature [27]. Lucas et al. found 
that, in children with ADHD who have con-
comitant sleep problems, daytime sleepiness 
may be a better predictor of school function-
ing than total sleep duration or sleep prob-
lems reported by parents, therefore a better 
indicator of sleep quality [37]. 

CONCLUSIONS

Children with ADHD with and without 
comorbidities may have altered sleep archi-
tecture, which can modify the daytime and 
night-time behavior. This study highlighted 
the relationships between ADHD symptoms 
and various sleep disturbances, but no sta-
tistical correlation was obtained between the 
intensity of ADHD symptoms and the pres-
ence/ intensity of sleep problems. One of the 
limitations of this study is the small number 
of patients included and the cross-sectional 
design. Future studies should investigate the 
evolution of ADHD symptoms associated 
with sleep problems, including when sleep 
problems are managed.
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