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ABSTRACT

Background. Attention deficit hyperactivity disorder (ADHD) is frequently associated with sleep disturbances, including
parasomnias, which may worsen ADHD symptoms. However, the relationship between ADHD and parasomnias remains
underexplored, particularly in newly diagnosed pediatric populations.

Objectives. This study aimed to determine the prevalence of parasomnias and identify associated factors in children with
ADHD.

Methods. A cross-sectional study was conducted on 629 children aged 6 - 12 years newly diagnosed with ADHD accord-
ing to DSM-5 criteria at Vietnam National Children's Hospital. Parasomnias were classified using the ICSD-3, and data on
comorbidities and sleep behaviors were collected through structured interviews and sleep diaries. Univariate and multi-
variate logistic regression analyses were performed to determine significant associations.

Results. Parasomnias were identified in 27.8% of children with ADHD, with NREM-related parasomnias being the most
prevalent. The presence of comorbid psychiatric disorders, particularly tic disorders, anxiety-depression, learning disor-
ders, and intellectual disability, significantly increased parasomnia risk (OR 2.49 - 4.29, p < 0.001). Sleep talking was the
strongest independent predictor (OR = 5.74, p < 0.001). ADHD clinical subtypes were not significantly associated with
parasomnias.

Conclusion. Parasomnias are common in children with ADHD and are strongly linked to comorbid conditions and sleep-
related behaviors. These findings emphasize the need for routine sleep assessments in ADHD management.
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RESUME

Contexte. Le trouble du déficit de I'attention avec hyperactivité (TDAH) est souvent associé a des troubles du sommeil,
notamment les parasomnies, pouvant aggraver les symptomes. La relation entre TDAH et parasomnies reste peu explorée,
surtout chez les enfants récemment diagnostiqués.

Objectif. Déterminer la prévalence des parasomnies et leurs facteurs associés chez les enfants atteints de TDAH.

Meéthodes. Ftude transversale menée aupreés de 629 enfants de 6 a 12 ans, nouvellement diagnostiqués avec un TDAH selon
le DSM-5. Les parasomnies ont été identifiées selon 'ICSD-3, et les données ont été recueillies via entretiens structurés et
journaux de sommeil. Des analyses statistiques ont été effectuées pour évaluer les associations.

Résultats. 27,8 % des enfants présentaient des parasomnies, principalement de type NREM. Les troubles psychiatriques
comorbides (tics, anxiété-dépression, troubles de I'apprentissage, retard intellectuel) étaient des facteurs de risque impor-
tants. Le parler en dormant était le prédicteur le plus fort. Aucun lien significatif n’a été observé avec les sous-types cli-
niques du TDAH.

Conclusion. Les parasomnies sont fréquentes chez les enfants atteints de TDAH et sont liées aux comorbidités et comporte-
ments liés au sommeil. Une évaluation du sommeil devrait faire partie intégrante de la prise en charge du TDAH.

MOTS CLES: TDAH; Parasomnies; Troubles du sommeil; Comorbidités; Sommeil pédiatrique; ICSD-3
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ASSOCIATION BETWEEN PARASOMNIAS AND CHILDREN WITH ADHD

INTRODUCTION

La Attention deficit hyperactivity disorder (ADHD) is
one of the most common neurodevelopmental disor-
ders in children, characterized by persistent symptoms
of inattention, hyperactivity, and impulsivity that in-
terfere with social, academic, and emotional functio-
ning. Globally, the prevalence of ADHD is estimated
at 5 - 7% among school-aged children, with a rising
trend in diagnosis and research focus in recent years.
11

Sleep disturbances are highly prevalent in children
with ADHD, affecting up to 50 - 80% of cases.[2,3]
Among these, parasomnias—undesirable physical
events or experiences during sleep or sleep-wake tran-
sitions, have gained increasing attention due to their
potential role in exacerbating ADHD symptoms. Para-
somnias are classified into non-rapid eye movement
(NREM)-related disturbances such as sleepwalking,
sleep terrors, and confusional arousals, and rapid eye
movement (REM)-related disturbances such as
nightmares.[4,5]These episodes are often accompanied
by autonomic arousal, behavioral dysregulation, and
fragmented sleep, which may worsen daytime functio-
ning in children with ADHD.[6]

The association between ADHD and parasomnias is
believed to be bidirectional and multifactorial. Chil-
dren with ADHD may have underlying sleep architec-
ture abnormalities, impaired arousal mechanisms, or
emotional dysregulation that predispose them to para-
somnias.[7] Conversely, disrupted sleep from parasom-
nias can lead to increased irritability, inattention, and
impulsivity during the day-mimicking or aggravating
ADHD symptoms.[8] In addition, comorbid psychiatric
conditions such as anxiety, depression, tic disorders,
and autism spectrum disorder have been shown to
increase the risk of sleep disturbances in this popula-
tion.[9]

Despite the growing recognition of this interplay, few
studies have comprehensively examined parasomnias
and their associated factors in newly diagnosed pedia-
tric ADHD populations, particularly in low- and
middle-income countries. Cultural, environmental,
and health system differences may further shape the
presentation and impact of these disorders.[10]

This study aims to investigate the prevalence and as-
sociated factors of parasomnias in Vietnamese children
with ADHD, contributing to a more integrated un-
derstanding of sleep and neurobehavioral health, and
emphasizing the importance of routine sleep screening
in ADHD assessment and management.

METHODS
Study Design and Participants
This cross-sectional descriptive study was conducted

at the Department of Psychiatry, Vietnam National
Children's Hospital, from October 1, 2022, to
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September 30, 2024. A total of 629 children aged 6 to
12 years, newly diagnosed with ADHD based on the
Diagnostic and Statistical Manual of Mental Disor-
ders, Fifth Edition (DSM-5) criteria,[11] were consecu-
tively recruited. Children were excluded if they had
acute illnesses requiring hospitalization, chronic or
malignant diseases (e.g., epilepsy, systemic lupus
erythematosus, cancer), or if they were taking seda-
tives or medications known to affect sleep. Partici-
pants were also excluded if they or their caregivers
did not consent, failed to follow study protocols, or
did not provide sufficient information.

Diagnosis of Parasomnias

Sleep disorders were classified according to the In-
ternational Classification of Sleep Disorders - Third
Edition (ICSD-3). [4] Parasomnias were subdivided
into NREM-related (e.g., sleepwalking, sleep terrors,
confusional arousals) and REM-related parasomnias
(e.g., nightmares). Diagnostic criteria followed ICSD-
3 standards, which include recurrent episodes of
incomplete awakening, inappropriate or absent res-
ponse to external stimuli, limited recall, and exclu-
sion of other sleep, medical, or substance-related
disorders.[4]

Data Collection and Measurements

Data were collected through structured interviews
with caregivers, medical records, and standardized
sleep behavior questionnaires. A two-week sleep
diary was completed by caregivers to document pre-
sleep routines, nighttime awakenings, and post-sleep
behaviors, allowing for comprehensive assessment
of sleep environment and sleep hygiene factors.
Anthropometric data, physical comorbidities (e.g.,
allergic rhinitis, asthma, iron-deficiency anemia),
ADHD subtypes, psychiatric comorbidities (e.g.,
learning  disorders, tic  disorders, anxiety-
depression), and sleep-related behaviors were re-
corded.

Statistical Analysis

Categorical variables were expressed as frequencies
and percentages; continuous variables were reported
as means and standard deviations (SD). Group com-
parisons were made using the Chi-square test for
categorical variables and the Student’s T-test or
Mann-Whitney U test for continuous variables, de-
pending on data distribution. The Spearman correla-
tion coefficient was used to assess associations bet-
ween continuous variables.

Multivariate logistic regression analysis was con-
ducted to identify independent factors associated
with parasomnias in children with ADHD. Variables
with a p-value < 0.05 in univariate analysis were in-
cluded in the multivariate model. Adjusted odds
ratios (OR) and 95% confidence intervals (CI) were
reported. All analyses were performed using SPSS
version 22.0, with statistical significance set at p <
0.05.
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Ethical Considerations

The study protocol was approved by the Biomedical
Research Ethics Committee of Hanoi Medical Univer-
sity (Approval No. 794/GCN-HDPDDPNCYSH-
DHYHN). Informed consent was obtained from all
caregivers before participation. The study was con-
ducted in compliance with ethical standards and the
Declaration of Helsinki.

RESULTS

The study enrolled 629 children aged 6 to 12 years
(mean age: 7.8 = 1.5 years), newly diagnosed with
ADHD according to DSM-5 criteria. Of these, 547
(87.0%) were male and 82 (13.0%) were female. Regar-
ding clinical subtypes, 16.3% were classified as hype-
ractive subtype, 21.5% as inattentive subtype, and
62.2% as combined subtype. A large proportion of par-
ticipants presented with comorbidities: 66.9% had at
least one, and 28.6% had two or more co-occurring
disorders.

Prevalence of Parasomnias in Children with ADHD
Among the 629 children diagnosed with ADHD, 175
(27.8%) exhibited at least one type of parasomnia.
NREM-related parasomnias were the most commonly
reported, including sleep terrors, sleepwalking, and
confusional arousals. REM-related parasomnias, such
as nightmares, were also present but to a lesser extent
(Figure 1)

19.9%
10.3%

8.3%
6.2% I

Sleepterrors  Confusional Skepwalking Nightmares
arousals

Non-parasomnias ™ Parasomnias

Figure 1. Prevalence of Parasomnias in Children with
ADHD.

Iron-deficiency anemia was the only factor signifi-
cantly associated with parasomnias in children with
ADHD (p = 0.027, OR = 1.869). Other anthropometric
and physical health factors showed no significant asso-
ciations (Table 1).

Several pre-sleep and during-sleep behaviors were
significantly associated with parasomnias in children
with ADHD. Notably, delayed bedtime, need for care-
giver presence, sleep talking, and frequent night awa-
kenings showed strong associations. Post-sleep beha-
viors were mostly not significant, except for daytime
sleepiness (Table 3).
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Association between Anthropometric
and Physical health conditions and

TABLE1 Parasomnias in Children with ADHD
(Univariate Analysis)
Parasomnias,
. n (0/0) p- OR
Associated factors No_ Yei val- 95%CI
(n= m= ue
454)  175)
Age Group
n= 395 155
School-aged 550 (87.0) (88.6) 0.864
0.595 (0.503 -
n= 59 20 1.483)
Adolescents 79 13.0) (11.4)
Gender
n= 399 148
ilells 547 (879) (84.6) 0.756
0.269 (0.459 -
Female n= o o 0
82 (12.1) (154)
Physical Health Conditions
Overweight n= 105 37 0.594 ?085954 =
- Obesity 142 (231) (21.1) 1.361)

. _ 1.292
Endernutrl- ;11—5 7f7 ) 3271 ) 0249 (0.835 -
ion 17.2)  (21.10) 2.001)

Adenoid and 1121
Tonsil hyper- ;‘5"9 121427 427 o) 0572 (0.754-
. (247) (269 1.667)
0.920
= 42 15

Asthma o 0.790  (0.496 -

57 (93) (86) 1.705)
Allergicthini- n= 97 46 0.187 2032‘;26 _
tis 143 (214) (26.3) 1.967)
Gastrointesti- = 105 52 0.087 204;)551 -
nal disorders 157 (23.1) (29.7) 2.077)
Iron- _ 1.869
deficiency ?7_ :());1 5) ?133 1) 0.027  (1.067 -
anemia ' ' 3.275)

Children with ADHD who had at least one or two
comorbid disorders were significantly more likely to
experience parasomnias.

Specific comorbidities such as learning disorders, tic
disorders, anxiety - depression, and intellectual disa-

bility showed strong associations with parasomnias.

In contrast, ADHD clinical subtypes did not show a
significant relationship with parasomnias (Table 2).
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Association between Clinical ADHD Sub-
types and Comorbidities with Parasomni-

Association between Sleep Behaviors

TABLE 2 TABLE 3 and Parasomnias in Children with

ADHD (Univariate Analysis)

as in Children with ADHD (Univariate

Analysis)
Parasomnias, .
n (%) p- Parasoznmas,
Associated factors No Yes val OR .Sleep beha\.r- n (%) p-
(o= (o= e 95%CI ior characteris- No Yes val- OR
454)  175) L n= n= %€
ADHD Clinical Subtypes 454 175
Hyperac- n= 75 28 0.8 ((?599693_ Pre-sleep Behaviors
tive subtype 103  (16.5) (16.0) 75 1.546) Noisy sleep “ " 0.0 0.430
environment ; '
Inattentive n= 9 39 07 (01'700629 _ (o= 26) G1) (9 3 (019-0954)
subtype 135 (21.1) (223) 55 1..630) Irregular sleep 310 119 0.94 0.987
schedule (68.0 ) '
Combined ~ n= 283 108 08 ((;)fg:_ (n = 429) 683 7 6 (0.679-1435)
subtype 391 (623) (617) 86 1.395) Sleep onset s 18 0o 1 708
At least 1 4.288 cslay 635 O o (1247259
: n= 270 151 00 ; (n =361) ' ) ' '
comorbid 421 505 86.3 00 (2.681 -
disorder (59.5)  (86.3) 6.858) Screen expo- 143
At least 2 3442 sure > 2 hours 342 (817 0.08 1.463
comf)ﬁ:i y n= 9% 8 00 before sleep (n  (75.3) : 8  (0.944-1225)
f 180 (21.1) (480) 00 : = 485) )
disorders 4.996) .
Eating before 241 92 0.90 0.980
Types of comorbiddisorders 2?2;,?; (53.1) (5?.6 3 (0.691 - 1.389)
Learning n= 57 37 0.0 (11 188637 _ Needing a 86
disorder 94 (12.6) (21.1) 07 2'949 caregiver at 172 9.1 0.01 1.584
20 2) bedtime (n=" (379) 70 (1114-225)
Tic disorder ne 74 >4 00 (1 527 - 255) e
128 (163) (309) 00 3.440) R.eiutlf.mfft 48 2329 5 000 2.426
1158 ugn s 6 3 0 (1524-3862)
Conduct n= 34 1506 iy (m=er) )
disorder 49 (7.5) (8.6) 50 2' 184) During-Sleep Behavior
. 68
Anxiety - n= 35 7 00 13-92:60_ Bruxism 139 35 004 1.440
Depression 72 (7Z7)  (211) 00 5 205) (n=207) (30.6) 9  (1.001-2072)
. Nocturnal enu- 47
s 77 0.00 1,798
Opposition- 1.411 i /
L n= 134 65 00 resis ao @9 5 (1188-2721)
al defiant (0.978 - (n =124) )
. 199  (295) (371) 65
disorder 2.037) 132 6,745
Sleep talking 142 (754 0.00 " '53 4
Autism n= 17 13 0.0 2.063 (n = 274) (31.3) ) 0 16 034)
spectrum 30 (3.7) 74 52 (0.980 - Nieh K 98 ‘
disorder ' : 4.342) Nightawaken- ) c60 00 2,796
ings ! ~
Intellectual n= 27 22 0.0 (12 2257;1 _ (n = 240) (13) ) 0 (1.954 - 4.002)
disability 49 (9 (126) 05 4.112) Post-Sleep Behavior
Morning
awakenings 274 (2(2)93 0.65 1.085
difficulty (=" (604) ) 6  (0.758 -1.553)
In multivariate analysis, the presence of at least one or | 383)
two comorbid di.sorders 'and sleep talking were'inde— Daytime sleep- o5 57 0.00 2159
pendently associated with parasomnias in children 1ne_ssl40 (18.3) (326 0 (1.454 - 3.207)
with ADHD. Sleep talking showed the strongest asso- ](:r)lf_f 1) 8)9
ciation (OR = 5.743, p < 0.001). Other factors such as iln lculty nap- - 5y7 (509 0.84 1.035
iron-deficiency anemia, night awakenings, and sleep Fﬂ =g31 6) (50.0) ) ‘ 7 (0.730 - 1.467)
onset delay were not statistically significant after ad-
justment (Table 4).
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Factors Associated with Para-
somnias in Children with
ADHD

(Multivariate Analysis)

TABLE 4

Associated Factors Exp (B) 14 95%CI
Iron-deficiency anemia 0.828 0.585 01.‘.162??2_
gt;;ist 1 comorbid dis- 201 0.001 14.1%??;6_
gtdlsjsst 2 comorbid dis- 1.907 0.006 1;8591_
Noisy sleep environment 0.597 0.266 05;1;0—
Sleep onset delay 1.563 0.050 0;4924_
Eezetcilri:eg a caregiver at 1.232 0.340 Ofgg’l"
Requiring night light 1.491 0.157 0;3;889—
Bruxism 1672 0233 Offg o
Nocturnal enuresis 1.525 0.089 0;2789—
Sleep talking 5743 0.000 35?:53—
Night awakenings 1383  0.139 0;;);) 0
Daytime sleepiness 1398 0.161 0;_32753'

DISCUSSION

This study investigated the prevalence and associated
factors of parasomnias in a large cohort of Vietnamese
children newly diagnosed with ADHD.

We found that 27.8% of participants experienced at
least one type of parasomnia, with NREM-related
events such as sleep terrors and confusional arousals
being the most common. These findings are consistent
with previous literature reporting that children with
ADHD are at increased risk of parasomnias and other
sleep disturbances. [6,12]

Notably, our results indicate that the presence of
comorbid psychiatric disorders is a strong predictor of
parasomnias.

Children with at least one comorbid condition
had over twice the risk, and those with two or
more comorbidities had nearly four times the
odds of parasomnias. Specific comorbidities such
as tic disorders, anxiety-depression, intellectual
disability, and learning disorders were significantly
associated with increased parasomnia risk.

J Func Vent Pulm 2025;49(16):1-6

These findings align with previous studies sugges-
ting that neurodevelopmental and emotional dysre-
gulation can alter arousal thresholds during sleep
and increase susceptibility to parasomnias.[s,9]
Among sleep-related behaviors, sleep talking emer-
ged as the strongest independent predictor (OR =
5.743), even after adjusting for other variables. Other
behaviors such as night awakenings and delayed
bedtime also showed significant associations in uni-
variate analysis, though their effects did not remain
statistically significant in the multivariate model.
This supports the hypothesis that fragmented sleep
and poor sleep hygiene may contribute to instability
in sleep stages, facilitating parasomnias in vulne-
rable children.[7]

Interestingly, iron-deficiency anemia, although asso-
ciated with parasomnias in univariate analysis, was
not significant in the multivariate model. This con-
trasts with studies suggesting a role of iron in dopa-
mine regulation and arousal mechanisms,13 and
warrants further investigation in more targeted
cohorts.

Contrary to some expectations, ADHD clinical sub-
types were not associated with parasomnias, sugges-
ting that the risk may be more strongly linked to co-
occurring conditions and environmental or behavio-
ral factors than to the ADHD presentation itself.

This study has several strengths, including its large
sample size, standardized diagnostic criteria (DSM-5
and ICSD-3), and comprehensive assessment of co-
morbidities and sleep behaviors. However, limita-
tions include its cross-sectional design, which pre-
cludes causal inference, and reliance on parent-
reported sleep behaviors, which may be subject to
recall bias. Objective sleep assessments such as poly-
somnography and actigraphy were not employed
and should be considered in future research. Future
studies should adopt longitudinal designs to explore
the causal relationship between ADHD and para-
somnias, particularly how sleep disturbances evolve
over time and their impact on ADHD symptom se-
verity. Additionally, investigating underlying neuro-
biological mechanisms, including dopaminergic dys-
function and autonomic dysregulation, could pro-
vide further insights into the interplay between sleep
and ADHD. Finally, clinical trials evaluating beha-
vioral and pharmacological interventions for sleep
disturbances in ADHD populations are warranted to
develop targeted treatment strategies.

CONCLUSION
This study demonstrates a high prevalence of para-
somnias in children with ADHD, with strong asso-

ciations with comorbid psychiatric disorders and
sleep-related behaviors, particularly sleep talking.
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These findings emphasize the importance of routine neurobiological mechanisms, and targeted interven-
sleep assessments in ADHD  management. tions to better understand and address sleep distur-
Future research should focus on longitudinal studies, ~ bances in this population.
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