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Abstract

Purpose of Review There has been increasing interest about the link between attention-deficit/hyperactivity disorder (ADHD)
and childhood trauma. This scoping review highlights the relationship between ADHD and trauma-related disorders across
the areas of epidemiology, neurobiology, clinical features, assessment, and treatment.

Recent Findings A bi-directional relationship exists between trauma-related disorders and ADHD, with each predisposing
to development of the other, and worsening the severity of the other. There are evidence-based psychosocial interventions
for both ADHD and trauma-related disorders. There is evidence to support the use of alpha-2 agonists in both trauma-related
disorders and ADHD.

Summary There are significant similarities between these two constructs. The treatment of this co-morbid presentation is
complex as it depends on the age of the child, clinical presentation, social support, and available treatment. Distinct evidence-
based psychotherapies are effective for each condition. Pharmacological treatments for these conditions should be considered
based on symptom profile and associated impairment.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is one of
the most common behavioral health conditions among youth
in the USA [1]. The increasing rate of ADHD diagnosis
over the last decade has coincided with an increase in inter-
est about the effects of childhood trauma and adversity [2].
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There is also some concern about over-diagnosis of ADHD
[3e]. Indeed, there is some evidence to suggest that this over-
diagnosis is due to misdiagnosing trauma-related disorders
as ADHD [4, 5].

ADHD is characterized by a persistent pattern of inatten-
tion and/or hyperactivity-impulsivity which impacts func-
tioning academically and socially. It is a neurodevelopmental
disorder with symptoms typically observable by the time
of school entry. According to the Diagnostic and Statisti-
cal Manual of Mental Disorders, Fifth Edition, Text Revi-
sion (DSM-5-TR), symptoms must manifest in more than
one setting [6]. Low frustration tolerance, irritability, mood
lability, and mild developmental delays often co-occur with
ADHD [6] but may be related to other co-morbid disorders
Or Stressors.

Childhood trauma is a broad construct referring to
the distressing subjective experience and maladaptive
psychological processing of adverse childhood experi-
ences. Adverse childhood experiences (ACEs) have been
defined as “childhood events, varying in severity and often
chronic, occurring in a child’s family or social environ-
ment that cause harm or distress, thereby disrupting the
child’s physical or psychological health and development”
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[7]. Some ACEs, like sexual assault, are more likely
to induce trauma-related disorders than others [8, 9].
Trauma-related disorders, also called trauma-spectrum
disorders, include post-traumatic stress disorder (PTSD),
borderline personality disorder, and dissociative disorders
[10]. The DSM-5-TR also includes reactive attachment
disorder, disinhibited social engagement disorder, and pro-
longed grief disorder as part of the trauma and stressor
related disorders [11]. PTSD refers to a specific clinical
syndrome that develops after a traumatic experience that
involves actual or potential death, serious injury, or sexual
violence. It is characterized by intrusive thoughts, avoid-
ance, mood and cognitive change, and arousal. Dissocia-
tive symptoms may also be prominent. Often, individu-
als have several symptoms of PTSD, but not enough to
meet its diagnostic criteria. Given associated significant
impairment, such patients may be assigned diagnoses of
unspecified, or other specified, trauma, and stressor-related
disorder [11]. Complex trauma, currently not recognized
in the DSM-5-TR but listed in the International Classifi-
cation of Diseases 11th Revision (ICD-11) as “Complex
PTSD,” refers to the effects of trauma that have become
pervasive, affecting ability to regulate behavior and emo-
tion, and even sustain interpersonal relationships [12].
Complex trauma is also referred to as type II trauma, toxic
stress, disorders of extreme stress not otherwise specified
(DES-NOS), developmental trauma disorder, and enduring
personality change after catastrophic events (EPCACE).

It is important to recognize that issues with attention,
impulse control, and hyperactivity are widespread. Most
children will manifest some challenges in these areas when
tired or when facing challenging cognitive demands. Impair-
ing levels of these symptoms can be associated with ADHD
or other disorders. For example, difficulties with focus and
concentration can present in both ADHD and trauma-related
disorders. Irritability is one of the most common behavioral
health symptoms in children to the degree that some con-
sider it to be a transdiagnostic construct [13, 14]. While up
to 50% of children with ADHD manifest impairing levels of
irritability, it should not be assumed that irritability means
that ADHD is present, or even that the irritability directly
relates to the ADHD of a child who carries that diagnosis
[15].

This scoping review focuses on the relationship between
ADHD and childhood trauma (specifically ACEs and PTSD)
and will cover epidemiology, neurobiology, clinical presen-
tation, assessment, and treatment recommendations. Existing
literature was examined in the English language, including
publications up to July 2022, using searches of MEDLINE
and PsycInfo for the following categories: ADHD, trauma,
children, adolescents, PTSD, adverse childhood experiences,
neurobiology, prevalence, pharmacotherapy, medication,
psychosocial intervention, and therapy. References from
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identified articles were reviewed to ensure that all relevant
papers were included.

Epidemiology

ADHD affects 5 to 7% of school children worldwide,
although up to 11% of parents in the USA report their child
has been diagnosed with this condition [16, 17]. It is more
common in males, at a ratio of approximately 2:1 [18].
ADHD is highly co-morbid with a range of disorders, many
of which are associated with increased rates of ACE expo-
sure, including oppositional defiant disorder (ODD), conduct
disorder, substance use disorders, and anxiety disorders [19].

ACEs are very common, with 57.8% of a representative
US adult sample experiencing at least one ACE, and 21.5%
experiencing lifetime prevalence of three or more [20e].
Physical assault is one of the most common ACEs, with
a nationally representative US pediatric sample showing
that over 50% had experienced a physical assault in the past
year [21]. A substantial subset of young people exposed to
significant adverse events develops PTSD. A trans-national
study of trauma-exposed youth found that 15.9% developed
PTSD [8]. Females are two to three times more likely to
develop PTSD, with interpersonal violence conferring the
highest risk [9]. The prevalence of PTSD varies based on
level of trauma exposure. The US National Co-morbidity
Surveys found lifetime prevalence of PTSD among adults
of 6.8%, while it was 5% among adolescents [22, 23]. PTSD
is highly co-morbid with anxiety and depressive disorders,
substance use disorders, and self-injury [24, 25].

Given the high prevalence of ADHD, trauma exposure,
and PTSD, it is likely that they frequently co-exist. Both con-
ditions have overlapping psychiatric co-morbidities and sig-
nificantly increase the risk of suicide-related behavior [26,
27]. A Turkish study found that among youth with PTSD,
around 22% had co-morbid ADHD [28]. Other studies also
found the prevalence of ADHD in traumatized children to
be two to five times higher than that of non-traumatized chil-
dren [29].

Earlier evidence suggested that ADHD was not a risk fac-
tor for the development of PTSD [29]. However, more recent
evidence seems to contradict this viewpoint. A prospective
10-year study reported ADHD as a significant risk factor for
development of PTSD (OR =2.23) [30]. A meta-analysis
by Spencer et al. [31ee] found a bidirectional relationship
between PTSD and ADHD, including the relative risk for
PTSD in individuals with ADHD being four times that
of normal controls, and the risk for ADHD in individuals
with PTSD being twice that of normal controls. One study
reported that childhood physical abuse may predispose to the
persistence of ADHD into adulthood, while another reported
that ADHD prevalence and severity increased with number
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of ACEs [4, 32]. It can be challenging to draw causal asso-
ciations from such studies though, especially since the date
of diagnosis of ADHD is often appreciably different than the
date of symptoms which were first identified, especially in
adult populations [33].

Neurobiology

The neurobiological underpinnings of ADHD appear to be
primarily related to fronto-striatal dysfunction. Saenz et al.
[34] reviewed six meta-analyses of MRI volumetric studies
in ADHD and reported overall reduced whole brain and grey
matter volume. There were also reduced volumes in parts
of the basal ganglia of individuals with ADHD, specifically
the right lentiform nucleus and the caudate nucleus. It was
noted that more recent work shows consistent abnormalities
in connections between task networks and the default mode
network. In a meta-analysis by Hart et al. [35], ADHD was
associated with functional abnormalities related to attention,
in the dorsolateral prefrontal cortex, parietal, and cerebel-
lar areas. Functional abnormalities involved with inhibition
were also noted in the inferior frontal and anterior cingulate
cortices, and supplementary motor area. Newer findings
[36] show impairments in several dorsal, ventral, and medial
fronto-cingulo-striato-thalamic and fronto-parieto-cerebellar
networks, with emerging evidence suggesting abnormalities
in orbital and ventromedial prefrontal and limbic areas.

Catecholamine neurotransmitter function, particularly
dopamine and norepinephrine, plays a key role in the fronto-
striatal circuit abnormalities seen in ADHD. Medications
that optimize catecholamine activity can improve regulation
of attention, behavior, and emotion. Central nervous system
(CNS) stimulants and atomoxetine enhance prefrontal corti-
cal function by increasing noradrenergic and dopaminergic
stimulation of alpha-2 and D1 receptors, while guanfacine
mimics the enhancing effects of norepinephrine at the post-
synaptic alpha-2 receptors, thereby enhancing network con-
nectivity [37].

The neurobiology of PTSD seems driven by aberrant
learning, and failure of fronto-limbic inhibition. It has been
postulated that PTSD is characterized by exaggerated amyg-
dala responses and diminished prefrontal cortical responses
to trauma-related stimuli, as well as diminished hippocampal
functioning [38]. Others have reported hyperactivation of
the dorsal anterior cingulate cortex, lower activation of dor-
somedial prefrontal cortex, and reduced amygdala-medial
prefrontal cortex connection in youth [39]. However, it is
not yet clear whether these findings represent an underlying
vulnerability to PTSD, or are a consequence of trauma expo-
sure. Neurochemical disruptions in PTSD include decreased
serotonin in the dorsal and median raphe nuclei, decreased
GABA activity, increased glutamate activity, and increased

dopamine and norepinephrine levels [40]. Neuroendocrine
dysfunction in PTSD centers around the HPA axis and hypo-
cortisolism [41].

Childhood trauma can impair neurobiological develop-
ment. A dose-response relationship exists between stress in
early life and the risk of psychiatric morbidity [42]. Chronic
fear leads to increased activation of the HPA axis, causing
elevated baseline cortisol levels, and slower decline of cor-
tisol levels after stress exposure. At elevated levels, cortisol
has neurotoxic effects. In adolescence, lower cortisol lev-
els and attenuated cortisol reactivity may develop. Chronic
stress has been shown to reduce connectivity between the
amygdala, hippocampus, and prefrontal cortex. Furthermore,
maltreatment is inversely associated with executive function,
particularly if such maltreatment begins early and recurs
through several developmental periods [43].

In summary, both ADHD and PTSD are characterized
by hypofrontality, with impairment of executive function
present in both [44-46]. ADHD is a neurodevelopmental
disorder, while PTSD develops after an intensely distress-
ing traumatic experience. One may speculate that ADHD is
a biological process that gives rise to psychological change.
Despite there being neurobiological predispositions to devel-
opment of PTSD, it may still be thought of as a psycho-
logical process that also causes biological change [47, 48].
However, this distinction between neurodevelopmental and
experiential etiologies becomes blurred in early childhood
because the experience of maltreatment causes impaired
neurobiological development.

Clinical Features

ADHD is characterized by significant impairment in impulse
control, excessive motor activity, and deficits in attention/
concentration [6]. PTSD is characterized by symptoms
of intrusion such as nightmares and intrusive memories,
avoidance of trauma reminders, negative changes to mood
and cognition, and symptoms of excessive arousal [11].
Although seemingly distinct, these symptoms overlap in sev-
eral important ways. For example, avoidance symptoms of
PTSD (efforts not to think about or be reminded of traumatic
events) cause forgetfulness and distractibility, which mirror
inattentive type ADHD symptoms [49]. Arousal symptoms
in DSM-5-TR explicitly include problems with concen-
tration, along with irritability, reckless or self-destructive
behavior, and sleep disturbance, all of which may be present
in patients with ADHD [11]. Moreover, diminished interest
or participation in activities is also common in PTSD. This
can easily mimic the functional impairment seen in ADHD
where children may avoid activities which they find difficult
or where they often receive negative feedback from peers,
such as team sports. In young children, trauma re-enactment
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through play, and loss of previously acquired milestones,
may seem like the inability to follow instructions seen in
ADHD. Finally, dissociation in PTSD (via flashbacks, amne-
sia, depersonalization, or derealization) may mimic the inat-
tention of ADHD.

Complex trauma, as described earlier, may be even more
challenging to distinguish from ADHD because of explicit
characteristics of impulsivity and deficient emotion regula-
tion. Additionally, these conditions overlap in terms of hav-
ing high rates of psychiatric co-morbidities, such as anxiety
and substance use disorders. Importantly, co-existence of
PTSD and ADHD leads to worsening symptoms of each
disorder [29, 49].

Assessment

Given overlapping symptoms and high rates of co-morbidity,
youth with symptoms suggestive of either ADHD or PTSD
should be assessed for both diagnoses, as well as for safety
concerns [50]. Because there are several symptoms present
in both conditions, such as inattention and irritability, clini-
cians should assess for more diagnosis-specific symptoms.
For example, impulsive behavior during day-to-day activi-
ties is typical of ADHD. Impulsive behavior with emotional
dysregulation precipitated by trauma reminders would be
more in keeping with PTSD.

Thorough history to obtain timelines of symptom onset
and exacerbation is crucial. ADHD is a neurodevelopmental
disorder, with symptoms starting in childhood, even when
they may not be significantly impairing. In contrast, PTSD
symptoms are precipitated by a significant traumatic event.
The presence of symptoms specific to one condition may not
exclude co-existence of the other. In a case where symptom
clusters of both conditions emerge, paying attention to the
timeline of first symptom manifestation, and subsequent
symptom exacerbation in relation to ACE exposure, will
be imperative. For example, hyperactivity in a child who
later has a first-time ACE would support an ADHD diag-
nosis, even if the hyperactivity is exacerbated by the ACE.
Conversely, a typically developing child who experiences an
ACE, then develops attention problems and decline in school
performance, is more likely to have this symptom associated
with a trauma-related disorder than from new onset ADHD.

During assessment, experiences like motor vehicle acci-
dents or isolated sexual assault are easily identifiable as sig-
nificant traumatic events. However, it is more challenging to
assess chronic ACEs and their impact. Take for example, a
child who grows up in poverty, in a single-parent household
and witnesses domestic violence, and in a neighborhood of
high community violence and substance use, this child may
experience ACEs essentially from birth, continuing through-
out childhood to adulthood. He might have occasional
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intrusive memories of violence, from which he might dis-
tract himself, but does not believe that these affect his func-
tioning. His concentration and academic performance may
be low, but he performs about average when compared to
peers in his understaffed school. Assessment should there-
fore include thorough biopsychosocial evaluation.

In cases where the timeline is unclear, attribution of over-
lapping symptoms to one disorder or the other may not be
possible. Diagnosis of unspecified or other specified trauma
and stressor-related disorder should be considered for youth
with ADHD exposed to ACEs who do not meet criteria
for PTSD, but whose behavioral symptoms are not fully
explained by ADHD or another co-morbidity [11]. A child
with ADHD who has been bullied but whose only trauma-
related symptoms are trauma re-enactment and nightmares
may fall into this category. Diagnosis as such will allow for
monitoring of symptoms, and referral for effective treatment.

Treatment

Evidence-based psychosocial and pharmacological interven-
tions exist for both ADHD and trauma-related disorders. A
comprehensive treatment plan should be created based on
multiple key factors including patient age, level of cognitive
development, the most concerning symptoms, co-morbidi-
ties, social support, caregiver resources, patient and family
values, treatment preferences, and treatment availability.
Thorough safety assessment is recommended during every
interaction. Treatment options should start with those that
offer the best risk—benefit ratio for the specific diagnosis,
followed by progressive advancement through a treatment
algorithm when concerning impairment persists. Our pro-
posed treatment algorithm has been highlighted in Fig. 1.

Psychopharmacology

There are multiple medications approved by the US Food
and Drug Administration (FDA) for ADHD, includ-
ing CNS stimulant and non-stimulant options. The CNS
stimulant group primarily includes methylphenidate or
mixed amphetamine salt preparations. Non-stimulants
include alpha-2 agonists (clonidine and guanfacine) and
the norepinephrine reuptake inhibitors (atomoxetine and
viloxazine). Pharmacological intervention as monotherapy
or with psychotherapy is a reasonable initial treatment
option for children six and above who experience persis-
tent impairment as a result of ADHD [51, 52]. Effect sizes
for stimulants are generally larger than for non-stimulants
[53]. In the Multimodal Treatment of Attention Deficit
Hyperactivity Disorder (MTA) study [54], medication
(methylphenidate) use alone, and the combination of
medication treatment and psychotherapy were consistently
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Fig. 1 Treatment algorithm for
co-existing ADHD and trauma-
related disorders

ADHD and trauma
symptoms

ADHD symptoms
predominant

Alpha-2 agonist +
ADHD psychotherapy

ADHD remits, trauma more
prominent

Goto “Trauma symptoms
predominant “ section

ADHD persists
Add stimulant

superior in reducing ADHD symptoms when compared to
psychotherapy alone and community care alone. Regard-
ing other areas of functioning such as anxiety symptoms,
academic performance, and parent—child relations, com-
bination treatment was better than community care, but
medication alone or psychotherapy alone were not. Fol-
low-up study of the MTA dataset showed that stimulant
medication is helpful for improving irritability in patients
with ADHD [55]. All pharmacological options have class
specific adverse effects, and require regular monitoring.

Compared to ADHD, evidence-based pharmacologi-
cal treatment options for PTSD in children are limited.
There are currently no FDA-approved medications for the
treatment of PTSD in children, and only two medications,
paroxetine and sertraline, are approved for adults [56].
Small randomized clinical trials [57-59] have consistently
found no evidence of efficacy of selective serotonin reup-
take inhibitor use in the pediatric population. Clinicians
therefore often choose a medication based on co-morbid-
ities, clinical experience, or prominent symptoms. For
example, SSRIs may be used in patients with co-morbid
major depressive disorder or generalized anxiety disorder.
Similarly, alpha-2 agonists may be selected for PTSD with
prominent arousal symptoms. In an open-label study [60],
guanfacine extended-release (mean dose of daily dose of
1.19 mg + 0.35 mg) over 8 weeks was well-tolerated, with
reductions in intrusion,, and arousal symptoms. Prazosin
is often used in clinical practice for nightmares associated
with PTSD. One retrospective study [61] showed efficacy
of prazosin for both sleep disturbances and nightmares in
children and adolescents with PTSD. However, one-fourth
of participants had treatment emergent adverse effects
including dizziness, anxiety, and headache, with the dose
range of prazosin of 1-15 mg at bedtime, with 35% of
participants receiving > 5 mg/day.
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Psychosocial Interventions

There are multiple evidence-based psychosocial interven-
tions for ADHD. Psychotherapy for ADHD centers around
behavior modification for younger children, with a focus on
working with the caregivers to improve their child’s behav-
ior. Psychotherapy is the recommended initial treatment
intervention for preschoolers, and may also be utilized for
school-aged children and adolescents. With older patients,
the therapy should include working with both patients and
caregivers. For adolescents, it is essential to respect their
autonomy and identify treatment goals that are meaningful
to them [62]. It is particularly important to consider psycho-
social interventions when pharmacological interventions are
inadequately effective, cause adverse effects, or there are
other co-morbid behavioral disorders such as ODD. Class-
room supports can also be helpful for improving academic
and behavioral functioning [51, 52].

There are also evidence-based psychosocial interven-
tions for PTSD including trauma-focused cognitive behavior
therapy (TF-CBT) and eye movement desensitization and
reprocessing (EMDR) [63]. TF-CBT involves progressive
components summarized by the acronym PRACTICE. This
stands for psychoeducation, parenting skills, relaxation
skills, affective modulation skills, cognitive coping skills,
trauma narrative and processing, in-vivo mastery of trauma
reminders, conjoint youth-parent sessions, enhancing safety,
and future developmental trajectory [58]. EMDR consists
of focusing on a traumatic memory, and paying attention
to the emotion and physical sensation connected to it, in
combination with bilateral stimulation such as saccadic eye
movements [64]. Child-parent psychotherapy (CPP) has
shown effectiveness in young children [65]. CPP is a dyadic
intervention focused on attachment quality and addressing
difficulties within the context of the primary attachment
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relationship. Targets include responses to trauma remind-
ers, maladaptive internal representations of self and others,
and maladaptive behavior.

These psychosocial interventions should also be consid-
ered in youth who may have symptoms suggestive of trauma-
related disorders, but do not meet full PTSD criteria. If there
are symptoms related to borderline personality disorder, dia-
lectical behavior therapy (DBT) should be considered. DBT
utilizes cognitive and behavioral techniques such as expo-
sure, contingency management, and cognitive restructuring
along with validation and mindfulness, all delivered via indi-
vidual sessions, group skills training, therapist consultation
teams, and telephone coaching as-needed [66].

When Both Conditions Co-exist

Distinct psychotherapies are effective for each condition.
Parents/caregivers are a critical focus of behavioral inter-
ventions for ADHD. While engaging caregivers in treat-
ment is impactful for trauma, it is important to engage the
patient regardless of age. Psychosocial interventions should
be considered as first-line treatment in patients presenting
with symptoms of both conditions, as these interventions are
proven to be effective in both. Furthermore, psychosocial
interventions may be particularly impactful for children at
increased risk for adverse effects with medication by reduc-
ing the dose of stimulant medication needed for optimal
control of ADHD symptoms [67].

When both conditions are present and clearly impairing,
alpha-2 agonists may be considered, given their favorable
side effect profile (especially regarding sleep when com-
pared to CNS stimulants), approved indication for use in
ADHD, and safety and efficacy data for managing symptoms
of PTSD [60]. There are no contraindications to the use of
CNS stimulants in patients with trauma-related disorders;
however, their capacity to reduce appetite and increase sleep
latency could potentially be harder to tolerate in children
already struggling with appetite or sleep disturbance due to
exposure to trauma. These medications have been found to
be equally effective in youth with ADHD and low or high
levels of irritability [55]. However, there have been no con-
trolled studies of CNS stimulants in pediatric patients with
ADHD and PTSD.

Conclusion

ADHD and PTSD are common disorders. The overall evi-
dence suggests a concerning cycle of childhood trauma
and ADHD. In youth with symptoms of both ADHD and
trauma-related disorders, attributing such symptoms to one
diagnosis or the other may be challenging. Often, both con-
ditions are present, which poses a challenge to treatment
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planning. The treatment of the child with both ADHD and
a trauma-related disorder is complex, as it depends on the
clinical presentation, social supports, and available treat-
ments. There are evidence-based psychosocial interventions
for both ADHD and trauma-related disorders, and these
should be considered first-line treatment. Evidence-based
pharmacological treatments for ADHD and trauma-related
disorders should be considered based on symptom profile
and associated impairment.
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