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ABSTRACT

Objective: To conduct a systematic review and meta-analysis
examining the relationship between attention-deficit/
hyperactivity disorder (ADHD) and posttraumatic stress
disorder (PTSD).

Data Sources: We reviewed literature through PubMed

and PsycINFO without a specified date range, utilizing the
search (posttraumatic stress disorder OR PTSD) AND (ADHD OR
attention deficit hyperactivity disorder OR ADD OR attention
deficit disorder OR hyperkinetic syndrome OR minimal

brain dysfunction). References from relevant articles were
reviewed.

Study Selection: We identified 402 articles; 28 met criteria.
We included original human research in English that
operationalized diagnoses of ADHD and PTSD, evaluated the
relationship between the disorders, and included controls.
We excluded articles that failed to differentiate ADHD or
PTSD from nonspecific or subsyndromal deficits or failed to
compare their relationship.

Data Extraction: We extracted sample size, age, diagnostic
methods, design, referral status, control type, and number
of subjects with and without ADHD and PTSD alone and
combined. We computed meta-analyses for 22 studies
examining ADHD in PTSD and PTSD in ADHD using a
random effects model and meta-analytic regression.

We assessed for heterogeneity and publication bias and
adjusted for intrastudy clustering.

Results: The relative risk (RR) for PTSD in ADHD was 2.9
(P<.0005); in samples using healthy controls, the RR was

3.7 (P=.001); and in samples using traumatized controls,

the RR was 1.6 (P=.003). The RR for ADHD in PTSD was 1.7
(P<.0005); in samples using traumatized controls, the RR was
2.1 (P<.0005). The association was not significant in samples
using psychiatric controls.

Conclusions: Results indicate a bidirectional association
between ADHD and PTSD, suggesting clinical implications
and highlighting the need for neurobiological research that
examines the mechanisms underlying this connection.
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osttraumatic stress disorder (PTSD) is a prevalent and
morbid disorder that afflicts 10% of children and adults

in the United States."* While trauma is very common, only a
minority of traumatized individuals develop PTSD,*™ suggesting
that such individuals have predisposing risk factors for PTSD.®

One putative risk factor for PTSD is attention-deficit/
hyperactivity disorder (ADHD), a prevalent, early onset,
persistent, and morbid neurobiological disorder.” ADHD is a
compelling candidate risk factor for PTSD since it is associated
with high levels of risk-taking behavior and impulsivity that could
lead to traumatic events.®° Furthermore, deficits in attention and
prefrontal cortical function resembling those identified in ADHD
have been found in neuroimaging and cognitive studies of PTSD
subjects.®!? While some studies have suggested an association
between ADHD and PTSD,!""!2 uncertainties remain as to the
consistency, magnitude, and directionality of this association.

Whether ADHD is a risk factor for PTSD, or vice versa, has
important clinical, scientific, and public health implications.
Establishing an association between ADHD and PTSD could
lead to intervention strategies for patients with ADHD who are
exposed to trauma. Awareness of this comorbidity would alert
clinicians treating patients with PTSD to screen for ADHD. A
better understanding of the association between ADHD and
PTSD could provide new insights about the neurobiology of
some forms of PTSD associated with ADHD. The nature of this
association could also inform the development of policies and
screening procedures to identify those at high risk for PTSD.

The main aim of this study was to examine the available
evidence linking ADHD to PTSD, attending to the directionality
of the association. To this end, we conducted a systematic review
of the extant literature on the relationship between ADHD and
PTSD and subjected the data to qualitative and quantitative
analyses. We hypothesized that the literature would show a robust
and bidirectional association between ADHD and PTSD.

METHOD

Data Sources

We performed a systematic literature search of all journal
articles accessible through PubMed and PsycINFO without a
specified date range, utilizing the search: (posttraumatic stress
disorder OR PTSD) AND (ADHD OR attention deficit hyperactivity
disorder OR ADD OR attention deficit disorder OR hyperkinetic
syndrome OR minimal brain dysfunction). We excluded reviews
and articles not written in English. Our search yielded 391 articles,
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B (linical and preclinical studies suggest a relationship
between attention-deficit/hyperactivity disorder (ADHD)
and posttraumatic stress disorder (PTSD) with important
clinical, scientific, and public health implications.

B Results show a bidirectional association between PTSD
and ADHD not solely explained by trauma.

B (Clinicians should screen for PTSD in patients with ADHD,
evaluate for ADHD in patients with PTSD, and consider
treating both disorders when present.

after duplicates were removed, which were evaluated for
inclusion by 3 authors: 2 research assistants and a child
psychiatrist (the first author). Disagreements among these
authors were resolved by the first and senior authors, both
child psychiatrists. References from all articles appropriate
for inclusion were reviewed and added if applicable.

Study Selection

We included only original studies that specifically
evaluated the relationship between PTSD and ADHD. We
implemented the following inclusion criteria: (1) original
research, (2) human studies, (3) operationalized diagnoses
of ADHD and PTSD using a structured assessment tool, (4)
specific analysis of the rate of PTSD or severity of PTSD
symptoms in ADHD subjects compared to controls and/or
specific analysis of the rate of ADHD or severity of ADHD
symptoms in PTSD subjects compared to controls, and (5)
comparison control (non-ADHD or non-PTSD) group.
Excluded articles were reviews, editorials, letters, and case
reports or articles that failed to (1) differentiate ADHD
from nonspecific or subsyndromal attentional deficits,
(2) differentiate PTSD from subsyndromal symptoms or
other sequelae of trauma, (3) evaluate subjects for PTSD or
ADHD, and/or (4) compare the relationship between PTSD
and ADHD.

Data Extraction and Analysis

Three authors (2 research assistants and the first author, a
child psychiatrist) performed the data extraction and 2 sets
of checks for errors. Any discrepancies were resolved by
discussion with the second author, an experienced psychiatric
epidemiologist. We extracted the following variables where
available: (1) prevalence of ADHD in PTSD and controls OR
prevalence of PTSD in ADHD and controls OR symptom
correlation coefficients, (2) number of subjects and controls,
(3) mean age (or median age if the mean was not reported
or could not be calculated) and age group (“pediatric” if
mean or median age < 18 years; “adult” if mean or median
age 18+ years), (4) method of PTSD and ADHD assessment,
(5) age at onset of PTSD and ADHD, (6) number of subjects
with and without ADHD and PTSD alone and combined,
and (7) gender of subjects with and without ADHD and
PTSD alone and combined. For each study, we defined the
control type as normal (healthy, without known psychiatric
illness), traumatized (had experienced a defined traumatic

event), and psychiatric (selected from a psychiatric treatment
setting or having a defined psychiatric illness other than
PTSD or ADHD). We also defined referral status as referred
(from a treatment or other high-risk setting) or nonreferred
(representative of the community or general population).
We also noted study sample as ADHD (selected ADHD cases
and controls), PTSD (selected PTSD cases and controls), or
population (cohort design). For studies that provided total
N and percentages but not numbers of cases, numbers were
calculated based on the percentages provided. Only studies
that provided sufficient data to make these calculations were
included in the meta-analysis.

We computed separate meta-analyses for studies
examining ADHD in individuals with PTSD and PTSD
in individuals with ADHD. Within each set of studies, we
conducted separate analyses for studies using different types
of control groups (normal, psychiatric, or traumatized). Our
meta-analysis used the random effects model of DerSimonian
and Laird"? that computes a pooled relative risk weighted by
sample size. We used the I? index to assess the heterogeneity
of effect sizes.!* A significant I? suggests that the effect sizes
analyzed are not estimating the same population effect
size. We used the Egger method to assess for publication
biases!® and adjusted standard mean differences (SMDs) for
publication bias using the “trim and fill” method of Duval
and Tweedie.'

We used meta-analytic regression to assess the degree
to which the effect sizes varied with the methodological
features of each study.!”!® We estimated a separate model
for each feature (control group, sample type, age, and referral
status). The meta-analyses and meta-analytic regression
were weighted by the reciprocal of the variance of the effect
sizes. To address intrastudy clustering, variance estimates
for the meta-analytic regression were adjusted using the
Huber! formula as implemented in STATA (StataCorp).2°
The resulting P values are valid even when observations are
not statistically independent.

RESULTS

Our search produced 402 unique articles, of which 28
met our search criteria (Figure 1). These were published
between 1994 and 2013. Fifteen studies reported rates of
PTSD in subjects with ADHD, and 14 reported rates of
ADHD in subjects with PTSD (4 studies reported rates in
both directions!'!**37:38)_ Six studies examined correlations
between severity of ADHD and PTSD symptoms (3 of these
reported only symptom correlations without reporting
disorder rates®*45), Thirteen studies used adult subjects,
and 15 studied youth (Table 1). Of these studies, 22 could
be included in the meta-analysis; 6 lacked sufficient
information. All 6 corresponding authors of these papers
were contacted, 5 responded, and none could provide
supplemental information to allow us to include their
findings in the meta-analysis. Three studies reported on
rates of the disorders in 2 separate populations, so these
populations were entered separately in the analyses.**3%4
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Figure 1. PRISMA Flow Diagram

groups used across studies~<In fact, meta-analytic

regression revealed a significant effect of control

Records identified through Additional records group (P=.006) on relative risk. In the 9 samples
S (pfsrtﬁfjfnzesgcg:ﬂgpm ,id,e"“ﬁfd th;"”ghl that used normal controls, we found a statistically
© mining relevant articles
& (n =257+ 2501 507) ? (h=11) significant pooled relative risk for PTSD in ADHD
§ (RR=3.7, 95% CI, 3.1 to 7.5; tg=5.5, P=.001).
. v v Heterogeneity was low and not significant among
Records after duplicates removed these samples, suggesting that they were estimating
(n=[507 + 111 -116 = 402) a common relative risk (I%4=0.0%, P=.76). In the
) 4 samples that used traumatized controls, we also
- v found a statistically significant pooled relative risk
£ Articles assessed for PTSD in ADHD (RR=1.6, 95% CI, 1.3 to 2.0;
g for eligibility [~ :Xecclzgdez t,=19.3, P=.003), and heterogeneity was low and
%] —
(n =402 (n=374) not significant among these samples (I%;=0.0%,
— l P=.63). Only in the 2 samples that used psychiatric
PTSD in ADHD (n = 15)2 : : :
o A States controls was the pooled reltive risk for PTSD in
R— |nc|u|.c1e§i' i >~,| Records not statistically significant (RR=1.7, .A)
10 Pediatric, 4 Adult | e excluded CI, -1.1to 4.8; t;="7.9, P=.08), and heterogeneity
synthesis - . P
8 Symptom correlations (n— 6° (n=28) (n=6) was low and not significant (I?,=0.0%, P=.82).
E 1 Pediatric, 5 Adult We conducted a separate analysis based on referral
= status and found a statistically significant pooled
v relative risk for PTSD in ADHD in both referred
PTSDin ADHD (n =13)* Studies (RR=2.0, 95% CI, 0.6 to 4.4; ts=3.4, P=.02) and
7 Pediatric, 6 Adult included in
> cudecn nonreferred (RR=3.5, 95% CI, 2.1 to 6.1; t;=4.8,
ADHD in PTSD (n = 13) meta-analysis .
9 Pediatric, 4 Adult (n=22) P=.002) samples. Meta-regression found no

significant effect on relative risk of referral status

2Some studies reported on more than 1 finding (PTSD in ADHD, ADHD in PTSD, and

symptom correlations).

Abbreviations: ADHD =attention-deficit/hyperactivity disorder, PTSD = posttraumatic

stress disorder.

(P=.17), study sample type (case control vs cohort
study, P=.20), or age group (child vs adult, P=.20).
However, mean/median age had a significant effect

Risk for PTSD in Individuals With ADHD

Fifteen studies meeting our inclusion and exclusion
criteria examined the risk for PTSD in individuals with
ADHD. Seven were pediatric and 8 were adult studies.
Of the 7 pediatric studies that examined rates of PTSD in
children with and without ADHD, 6 showed significantly
higher rates of PTSD in children with ADHD. All 7 pediatric
studies provided adequate information for inclusion in
the meta-analysis. Since 2 of these 7 studies provided 2
separate samples of children for analysis,***® 9 pediatric
samples were analyzed. Eight studies examined rates of
PTSD in adults with and without ADHD, and all showed
a significantly higher rate of PTSD in adults with ADHD
relative to controls. However, 2 of these studies did not
provide enough information for inclusion in the meta-
analysis.*>* Thus, in total, 9 pediatric and 6 adult samples
(15 samples) were available for the meta-analysis on risk for
PTSD in individuals with ADHD (Table 1). These studies
combined included a total of 48,760 subjects (1,953 pediatric
and 46,807 adult subjects).

Among all 15 samples from the 13 studies included in
the meta-analysis, the pooled relative risk for PTSD in
ADHD was positive and significant (RR=2.9, t;3=5.2,
P <.0005). Overall heterogeneity was significant, suggesting
that these studies were not estimating a common relative
risk (I?,,=79%, P<.0005). As shown in Figure 2A, some of
this heterogeneity could be due to variability in the control

on relative risk (P=.001), with studies of older
subjects showing greater relative risk. Of note, the largest
study with 31,809 subjects could not be included in the mean
age meta-analytic regression since no mean or median age
could be calculated.*® Gender could not be included in the
meta-regression due to lack of information provided by
study authors. In all studies examining risk for PTSD in
ADHD, the Egger test for publication bias was not significant
(t=0.03, P=.97).

Risk for ADHD in Individuals With PTSD

Of the ten studies that compared rates of ADHD in
children with and without PTSD, 6 showed a significantly
increased rate of ADHD in children with PTSD. One study
did not provide enough information to be included in the
meta-analysis and found no difference in the rate of ADHD
in abused children with PTSD compared to those without
PTSD.*! Two pediatric studies each provided 2 separate
samples for the meta-analysis.*** Four studies examined
the rates of ADHD in adults with and without PTSD, and 3 of
these showed increased rates of ADHD in adults with PTSD.
All 4 adult studies could be included in the meta-analysis;
1 study provided 2 separate samples.*’ Thus, in total, 11
pediatric and 5 adult samples (16 samples) were available
for inclusion in the meta-analysis on risk for ADHD in
individuals with PTSD (Table 1). These studies combined
included a total of 4,881 subjects (1,422 pediatric and 3,459
adult subjects).
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Figure 2. Meta-Analysis of the Relative Risk for PTSD in ADHD (A) and ADHD in PTSD (B)
A. Relative Risk for PTSD in Individuals With ADHD?

Citation Age Sample
NORMAL
Antshel 201328 Adult ADHD —_—
Ruhl 200926 Adult Population —_——
Kessler 20061 Adult Population —_—
Bernardi 201230 Adult Population -
Park 201129 Adult Population —_—
Biederman 201312 Adult ADHD —_—
Hurtig 200723 Child ADHD ,g
Smalley 200724 Child ADHD * >
Wozniak 199922 Child ADHD *
Subtotal <>
PSYCHIATRIC CONTROLS
McLeer 1994 (PSY)34 Child Population *
Ford 200042 Child ADHD —_—
Subtotal <:>
TRAUMA
Daud 2009 (non-TP)38 Child Population *>
Daud 2009 (TP)38 Child Population ——
McLeer 1994 (SA)34 Child Population —_——
Husain 200837 Child Population ——
Subtotal <>
I I I I
0.01 0.5 1 10 100
Relative Risk for PTSD
B. Relative Risk for ADHD in Individuals With PTSD?
Citation Age Sample
NORMAL CONTROLS
Kessler 200611 Adult Population —_—
Graham-Bermann 200521 Child Population —_——
Subtotal <:>'
PSYCHIATRIC CONTROLS
Henrichs 201244 Adult Population —_—
Adler 20048 Adult PTSD _——
McLeer 1994 (PSY)34 Child Population <
Lipschitz 199943 Child Population —_——
Subtotal _
TRAUMA CONTROLS
Gurvits 2000 (CSA)40 Adult Population >
Gurvits 2000 (VET)40 Adult Population —
Scheeringa 20033! Child Population ——
McLeer 1994 (SA)34 Child Population B e —
Scheerina 200832 Child Population ——
Famularo 199633 Child Population B ———
Daud 2009 (TP)38 Child Population —_—
Daud 2009 (non-TP)38 Child Population *>
Glod199635 Child Population g
Husain 2008 37 Child Population —_——
Subtotal <>
I I I I
0.01 05 1 10 100
Relative Risk for ADHD

2For each comparison, the dot gives the relative risk and the horizontal line gives the 95% confidence interval. The center of
the diamond at the bottom gives the weighted relative risk across all studies, and the width of the diamond gives its 95%
confidence interval.

Abbreviations: ADHD = attention-deficit/hyperactivity disorder, CSA=childhood sexual abuse sample, non-TP =sample of
refugee children with nontraumatized parents, PSY = psychiatric sample, PTSD = posttraumatic stress disorder, SA=sexually
abused sample, TP =sample of refugee children with tortured parents, VET =Veterans sample.
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Among all Té-samples from the 13 studies, the pooled
relative risk for ADHD in PTSD was positive and significant
(RR=1.7, t;3=6.6, P<.0005). Overall heterogeneity was high
and significant (I?;5=87.0%, P<.0005). Figure 2B shows the
forest plot of these results stratified by control group. In the
10 samples with traumatized controls, the pooled relative risk
for ADHD in PTSD was statistically significant (RR=2.1,
95% CI, 1.7 to 2.9; ty=9.2, P<.0005). Heterogeneity among
these samples was low and not significant, suggesting that
they were estimating a common relative risk (I%=0.0%,
P=.9). In contrast, the pooled relative risk for ADHD in
PTSD was neither statistically significant in the 4 samples
that used psychiatric controls (RR=0.9, 95% CI, -1.0
to 3.9; t3=1.9, P=.16) nor in the 2 samples that used
normal controls (RR=1.8, 95% CI, —14.9 to 19.7; {; =1.8,
P=.32). Heterogeneity was high and significant in both the
psychiatric control samples (I*3=93.1%, P<.0005) and the
normal control samples (I?; =84.8%, P=.01). In a separate
analysis based on referral status, there was a statistically
significant pooled relative risk for ADHD in PTSD in both
referred (RR=1.4, 95% CI, 1.0 to 2.9; t;,=4.9, P=.001) and
nonreferred (RR=3.1, 95% CI, 2.0 to 4.3; t;=8.9, P=.003)
samples. Meta-regression found no significant effect on
relative risk of referral status (P=.07), age (P=.69), control
group (P=.65), or mean/median age (P=.9). On the other
hand, study sample had a significant effect on relative risk
(P<.00005). Gender could not be included in the meta-
regression due to lack of information provided by study
authors. In all studies examining ADHD in PTSD, the
Egger test for publication bias was not significant (£=0.68,
P=.505).

Temporality

One pediatric and 5 adult studies reported temporal onset
of both disorders, and all 6 reported an earlier ADHD onset
compared to PTSD onset.®1225:28:31:40

Symptom Correlations

One pediatric and 5 adult studies examined correlations
between symptoms of PTSD and ADHD, and all showed
positive and significant correlations.!!:2>-36:39:4045

DISCUSSION

Our systematic review and meta-analysis show a robust
association between PTSD and ADHD, strongly supporting
our study hypothesis. The association was bidirectional in
that risk for PTSD was higher in individuals with ADHD
compared to those without ADHD and risk for ADHD
was higher in individuals with PTSD than those without
PTSD. The consistency of the association in referred and
nonreferred samples indicates that the findings are not due
to referral bias. The results also could not be accounted for by
publication bias or unusual results from any one observation.

The highest relative risk was found in studies that
examined the risk of PTSD in individuals with ADHD
compared to normal controls. In these studies, individuals

Relationship Between ADHD and PTSD

with  ADHD had nearly 4 times the risk of developing
PTSD than those without ADHD, strongly supporting the
hypothesis that individuals with ADHD are at increased
risk for PTSD. While statistical association does not imply
causality, the hypothesis that ADHD is an antecedent risk
factor for PTSD is supported by the finding that onset of
ADHD was consistently earlier than onset of PTSD in all
studies examining temporality of the 2 disorders.

Notably, even studies that examined the risk of PTSD in
individuals with ADHD using traumatized cohorts found a
significantly increased risk of PTSD in those with ADHD.
This important finding indicates that the increased risk for
PTSD in individuals with ADHD cannot be explained solely
by an increased rate of trauma exposure in this population.
Additionally, individuals with PTSD had twice the risk of
ADHD compared to controls with similar trauma exposure,
indicating that the increased rate of ADHD in PTSD is not
due solely to trauma exposure, but rather associated with
PTSD itself. Taken together, these findings suggest that
trauma exposure alone may be necessary but not sufficient
to explain the association between ADHD and PTSD.
ADHD could reflect another underlying vulnerability factor
that increases the risk for developing PTSD after trauma,
and traumatized individuals who develop PTSD may have
a vulnerability to ADHD symptoms, as well. More work
is necessary to examine the potential neurobiological
mechanisms underlying this association.

While nearly an equal number of pediatric and adult
studies examined the rate of PTSD in ADHD, over twice as
many pediatric as adult studies examined the rate of ADHD
in PTSD. Due to the small number of overall studies, the
analysis of pediatric versus adult samples was not conducted
separately in either category. Since mean and median age
among studies spanned decades, determining whether the
association is stronger at any specific age or developmental
stage was not possible. However, when mean or median age
was factored into the meta-regression analysis, relative risk
of PTSD in ADHD was found to be significantly higher in
studies of older subjects. It could be that individuals who
continue to struggle with ADHD symptoms as they get older
have a particularly high vulnerability to PTSD compared
to those whose symptoms improve. More work should
help define whether and how age and development affect
the association between ADHD and PTSD and explore the
possibility that those with persistent ADHD symptoms into
adulthood may be particularly vulnerable to PTSD.

The meta-analysis did not reveal a significant
association in either direction between ADHD and PTSD
in studies using psychiatric controls. This suggests that
other psychiatric illnesses could also be associated with
increased risk for PTSD or that ADHD increases the risk
for developing other psychiatric illnesses besides PTSD. In
other words, the association may not be specific to these 2
disorders. However, 1 large study that examined the risk for
ADHD in PTSD subjects in a forensic population reported
an unusually high rate of ADHD in controls (94%),* raising
methodological concerns about this particular study. If this

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2015 Copyright Physicians Postgraduate Press, Inc.
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study were to have been excluded, the meta-analysis would
have shown a significantly increased risk for ADHD in
subjects with PTSD compared to even psychiatric controls
(ts=4.2, P=01).

Although the reasons for this association between
ADHD and PTSD are not entirely clear, several possibilities
can be considered. Emerging findings from preclinical,
neuroimaging, and genetic research are beginning to provide
some interesting clues as to the nature of the vulnerability
to PTSD in those with ADHD. Preclinical work in rodents
documented that prenatal nicotine exposure leads to both
an ADHD-like phenotype?® as well as to deficits in fear
extinction,” and fear extinction has been shown to be
deficient in PTSD patients.*®** Irregularities in dopaminergic
neurotransmission and prefrontal cortex dysfunction
have been found in preclinical and neuroimaging studies
in both ADHD and PTSD.%!%%° These findings raise the
possibility that abnormalities in specific neural circuits
in ADHD may increase the vulnerability for both ADHD
and PTSD. Genetic overlap may also explain part of the
association between ADHD and PTSD. Both disorders are
heritable,*! and genome-wide data has found substantial
shared common genetic variation among psychiatric
disorders in general.>> ADHD and PTSD also have common
specific genetic risk factors, including polymorphisms in the
3'-untranslated region of the dopamine transporter gene>>>*
and cannabinoid receptor gene.>® Further research is needed
to determine the clinical significance of the genetic and
neurobiological underpinnings that are common to ADHD
and PTSD. Such research may further delineate vulnerable
neural circuits that could guide development of preventive
and therapeutic strategies for PTSD.

The literature also shows a consistent positive correlation
between symptom severities when PTSD and ADHD
coexist. This suggests that when present together, morbidity
of the disorders may be linked, possibly due to common
neurobiological processes. The association between
symptoms also suggests that PTSD symptoms may exacerbate
ADHD symptoms and vice versa. In addition, the finding
raises the possibility that PTSD may cause an acquired
ADHD-like syndrome. This is supported by preclinical work
showing that chronic uncontrollable stress impairs working
memory and prefrontal cortical function.®® The same
prefrontal cortical regions overlap with those mediating fear
extinction in rodents and humans®**” and have been shown
to be dysfunctional in PTSD patients in the context of fear
extinction.*” Given that PTSD is associated with high levels
of functional impairment and disability®® and that ADHD
symptoms could contribute to this dysfunction, further
exploration in this area is of great need.

These results should be viewed in light of some
limitations. Like all systematic reviews and meta-analyses,
we were limited to screening the articles identified with
our search criteria. Our analyses of covariates were limited
by the information provided by the authors. Methods of
included studies were heterogeneous, and our analysis did
not account for sample characteristics such as race, ethnicity,

socioeconomic status, or sex. Few studies used psychiatric
controls, making it difficult to sort out risk conferred by
other psychopathological conditions. Additionally, only 2
studies used normal controls to examine the risk for ADHD
in individuals with PTSD. While taken together these studies
failed to show an association, they had very different designs
and findings; more work in this area is needed. Finally,
given that ADHD is more prevalent in males and PTSD is
more prevalent in females, it would have been interesting to
examine how gender affects the association between ADHD
and PTSD. Although most studies with 100% female and
male samples did find a positive association, we did not have
enough information from these articles to include gender in
our regression analysis; this is an important area for further
exploration.

Despite these limitations, our systematic review and meta-
analysis support an association between ADHD and PTSD
and indicate that ADHD may be a risk factor for PTSD.
These findings have significant clinical, scientific, and public
health implications. Clinically, the knowledge that ADHD
may be a risk factor for PTSD should encourage clinicians
to screen for trauma and PTSD in patients with ADHD.
Furthermore, clinicians should be aware that patients with
ADHD who are exposed to trauma may be more likely to
develop PTSD and should be monitored closely. Clinicians
should also be encouraged to screen for ADHD in patients
with PTSD, given that ADHD symptoms could contribute
to morbidity in this population, and consider treating both
disorders when present. Although research on the effect
of ADHD medication in patients with PTSD is sparse,
preclinical work shows that the a, agonist guanfacine may
be beneficial for both PTSD and ADHD symptoms in
traumatized children.”® Further research investigating the
common neurobiological underpinnings of these disorders
may improve our understanding of the link between ADHD
and PTSD and guide the use and development of therapeutic
strategies. Such research may also define a subtype of PTSD
that may respond to unique treatments. From a public health
perspective, the increased risk for PTSD in ADHD and for
ADHD in PTSD may help guide the development of policy
and screening efforts, with the potential to reach broad,
at-risk segments of the population.

Drug names: guanfacine (Intuniv, Tenex, and others).
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