Attention-Deficit/Hyperactivity
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A large-scale study suggests that veterans with attention-deficit/hyperactivity disorder
may benefit from structured treatment interventions focused on developing
compensatory skills for their attention and impulsivity issues.

raumatic brain injury (TBI)

and posttraumatic stress dis-

order (PTSD) are considered

the signature injuries in veter-
ans of the military operations in Iraq
and Afghanistan.! In 2007, the VA
implemented the Polytrauma System
of Care (PSC) to provide comprehen-
sive screening, evaluation, and treat-
ment of these multifaceted injuries.>?
The VA defined polytrauma as “two
or more injuries to physical regions
or organ systems, one of which may
be life threatening, resulting in physi-
cal, cognitive, psychological, or psy-
chosocial impairments and functional
disability.”> The VA intended the PSC
to provide a national system of inte-
grated care to meet the unique needs
of these combat service members.

In addition to the comprehensive
evaluation and treatment of trau-
matic injuries, a critical mission of
the PSC is to facilitate the reintegra-
tion of injured combat veterans into
their home communities. Optimal
community reintegration requires
that the clinician also assess pre-

morbid comorbidities, which may
affect postdeployment adjustments.
Attention-deficit/hyperactivity disor-
der (ADHD), with an estimated adult
prevalence of 4.4% in the U.S. and
2.5% to 3.4% worldwide, is a com-
mon disorder in the general adult
population that often is associated
with chronic social and vocational ad-
justment difficulties.*® The increasing
recognition that this disorder often
persists into adulthood is of signifi-
cance to veterans, largely young and
male, who have left military service
and are reintegrating into college and
community job settings.” Despite
growing interest in adult ADHD, little
is known about its prevalence and
correlates in the veteran population.
The prevalence of ADHD in the
Operation Enduring Freedom/Opera-
tion Iraqi Freedom/Operation New
Dawn (OEF/OIF/OND) veteran poly-
trauma population has not been ad-
equately studied. Studies have found
that combat veterans with or without
confirmed TBI diagnosis commonly
have similar overlapping symptoms,
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such as memory problems, difficulty
concentrating, poor attention, and
sleep problems associated with other
comorbidities such as pain, PTSD,
ADHD, and other mental health di-
agnoses.®!* Increased awareness of
various clinical variables would en-
hance understanding of the popula-
tion characteristics and specific needs
for education and management.

To begin to address the lack of
information about ADHD in the VA
polytrauma population, this study
aimed to (1) identify the prevalence
of ADHD in veterans referred to the
Clement J. Zablocki (CJZ) VAMC
Polytrauma Clinic (PC) in Milwau-
kee, Wisconsin; (2) describe demo-
graphic characteristics of polytrauma
veterans with ADHD; (3) determine
the comorbidity relationship between
ADHD and TBI, PTSD, depression
and anxiety disorders, and substance
abuse; and (4) determine whether in-
dividuals with ADHD compared with
those without ADHD report more
physical and emotional symptom-
atic distress with particular attention
given to reports of pain, headaches,
and problems with attention and con-
centration, memory, and sleep.

METHODS

The study population consisted
of 690 OEF/OIF/OND soldiers

14 - FEDERAL PRACTITIONER -

FEBRUARY 2015

www.fedprac.com



and veterans who received a com-
prehensive TBI evaluation in the
CJZVAMC PC from January 1,
2008, to December 31, 2012. Re-
ferrals to the PC were made by pri-
mary care physicians (PCPs) when
OEF/OIF/OND veterans or service
members enrolled at a VA facility
for health care or transferred their
care from another VA facility.

Either a prior diagnosis of TBI es-
tablished by a qualified provider or
positive responses to a 4-question
screening tool for TBI prompted a
referral to the PC. The 4 questions
sought to establish (1) events that
may increase risk of TBIs; (2) imme-
diate symptoms following the event;
(3) new or worsening symptoms
following the event; and (4) current
symptoms.' Referrals to the clinic
most commonly came from PCPs
at the CJZVAMC and its associated
community-based outpatient clinics
but occasionally came from mental
health service providers.

Study Design
The CJZVAMC Institutional Review
Board approved this study. A popu-
lation database was developed from
a review of medical records, clinical
interviews of patients, and comple-
tion of standard intake forms during
the veterans’ initial evaluations in the
CJZVAMC PC. The database aimed
to abstract patient information rel-
evant for understanding and treat-
ing the population seen in the clinic.
The database contained information
related to demographics, injury pa-
rameters, neurobehavioral and PTSD
symptoms, past and current mental
health disorders, substance abuse his-
tory, pain symptoms, and develop-
mental history (eg, ADHD, learning
disability).

Prior to the PC intake interview,
each veteran completed a packet of
preclinic questionnaires that included

Table 1. Demographic Data for Study Population (N = 690)

Mean SD
Age, y 28 +6.3
No. % of Sample

Male 664 96
Race/ethnicity

African American 43 6

Hispanic 18 3

White 607 88

Not reported 22 3
Branch

Air Force 16 2

Army 497 72

Marines 140 20

Navy 37 6
Deployments, no.

1 443 64

2 206 30

3-5 41 6
Marital status

Single 272 39

Married 273 40

Divorced/separated 145 21
Education

Less than high school 7 1

High school 433 63

Some college 212 31

College/bachelor’s degree 38 5
Employment

Unemployed 281 41

Working part-time or full-time 311 45

Student part-time or full-time 98 14
Developmental history

ADHD 69 10

LD 7 1

ADHD and LD 3 0.4
Current ADHD diagnosis 68 10
Premilitary TBI 132 19
Mild TBI diagnosis 402 58
Pain 628 92
PTSD 474 69

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; LD, learning disability; PTSD,

posttraumatic stress disorder; TBI = traumatic brain injury.
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ATTENTION-DEFICIT/HYPERACTIVITY DISORDER

Table 2. ADHD vs Non-ADHD Group Comparisons

ADHD Non-ADHD
(n=73) (n=617)
Percentage Percentage P value
Education .003?
Less than high school 4 1
High school 73 61
Some college 22 32
College/bachelor’s degree 1 6
Premilitary TBI 26 18 .188
Military TBI 55 59 525
Anxiety disorder 34 28 .230
Depressive disorder 49 48 .808
PTSD 68 69 .969
Pain (past 30 days) 98 92 .035
Substance abuse 37 28 .104
Mean (SD) Mean (SD) P value
Age, y 25.9 (5.1) 28.3 (6.4) .0032
NSIP
Sleep disturbance 2.57 (1.38) 2.55 (1.28) .894
Headaches 2.06 (1.12) 2.03 (1.11) .846
Forgetfulness/memory problems 2.53 (1.11) 2.32 (1.15) 141
Concentration problems 2.47 (1.14) 2.11 (1.18) .0152

aP < .05 after FDR applied.
°NSI: 0, none; 4, very severe.

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; FDR, false discovery rate; NSI, Neurobehavioral Symptom Inventory; PTSD, posttraumatic

stress disorder; TBI, traumatic brain injury.

information concerning deployment-
related injury exposure and history;
the 22-item Neurobehavioral Symp-
tom Inventory (NSI), which assessed
physical, cognitive, and emotional
symptoms; current pain symp-
toms; and the Posttraumatic Stress
Disorder Checklist-Civilian Ver-
sion (PCLC).">!® Intake interviews
in the CJZVAMC PC were typically
conducted with a minimum of 2 spe-
cialties present (physical medicine/
rehabilitation and neuropsychology)
and occasionally as many as 4 spe-
cialties present (also including health
psychology and social work). Data
collection and abstraction for the

database were derived by all special-
ties present and assisted by the poly-
trauma program technician.

Diagnoses

The diagnosis of ADHD in a veteran
was established through 1 of 2 meth-
ods: (1) report of a developmental
history of behavioral adjustment dif-
ficulties consistent with ADHD that
was coupled with formal psychiatric
diagnosis and recommended treat-
ment of ADHD in childhood; or
(2) current diagnosis of ADHD as
identified in the veteran’s active
problem list. In most cases of report
of developmental diagnosis, the vet-

eran reported having been diagnosed
and having received treatment with
a stimulant medication for a period
of time. In a few cases, the veteran
reported having been diagnosed and
stimulant medication was recom-
mended, but the veteran’s parents
declined the pharmacologic treat-
ment in favor of behavioral treatment
strategies.

In cases of current diagnosis,
Diagnostic and Statistical Manual
of Mental Disorders, Text Revision,
4th Edition (DSM-IV-TR), crite-
ria were applied and supported by
formal clinical examinations for
ADHD conducted by psychologists,
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psychiatrists or neuropsychologists,
or through VA disability (Compen-
sation and Pension) evaluations
where an issue related to ADHD
diagnosis was raised.!” There was
considerable overlap between these
2 diagnostic criteria (ie, through re-
port of developmental history of di-
agnosis or formal adult evaluation)
with 93% of cases being positive on
both diagnostic methods.

Other comorbid psychiatric
(eg, depression, anxiety, PTSD,
substance abuse) and medical
(eg, headache, pain) conditions also
were abstracted from the veteran’s
medical records at the time of the
intake evaluation. Documentation
of these conditions was derived
from the veteran’s problem list and
clinical notes that identified the
condition as a diagnostic conclusion
or focus of treatment. The comor-
bid conditions were not otherwise
independently documented. Many
veterans were taking psychotropic
medications for mood, sleep, or
chronic pain problems at the time of
evaluation in the PC; however, use
of medication and their effects were
not systematically evaluated.

Statistical Analysis

In addition to documentation of the
population prevalence for ADHD,
analysis for disproportionate preva-
lence of comorbid conditions in
individuals with ADHD compared
with those without ADHD was done
through the use of the chi-square
test and/or Fisher exact test. For
continuous variables, t tests were
used to compare individuals with
ADHD with individuals without
ADHD. To control family-wise type
I error to a P value of .05, a false
discovery rate (FDR) was applied
to studies of demographics, comor-
bidities, and ratings of symptomatic
distress.

ATTENTION-DEFICIT/HYPERACTIVITY DISORDER

RESULTS

The general population characteris-
tics of the 690 veterans and soldiers
are summarized in Table 1. The sam-
ple was predominantly male (96%),
white (88%), and ranged in age
from 22 to 55 years with a mean of
28 years. Active-duty service mem-
bers and reservists from the U.S.
Army, Marines, Navy, and Air Force
were represented, but most were
Army veterans (72%). Most (63%)
had a high school education. About
two-thirds of the veterans had a sin-
gle deployment, and the remaining
had multiple deployments.

The TBI clinic evaluations found
that 58% of the patients had > 1 TBI
during their deployments, almost
exclusively mild in severity. Seventy-
three patients met study criteria for
ADHD: 69 with an identified his-
tory of diagnosis in childhood and
68 with a current diagnosis, with
93% overlap of these groups. Table 2
provides a breakdown of demo-
graphic characteristics, comorbidi-
ties, and symptomatic distress in
veterans with ADHD compared with
those without the diagnosis.

Demographic Characteristics

Veterans with ADHD were found
to be slightly younger (2.3 years
younger, P = .003) and to have less
education (greater frequency of less
than high school and high school
only, P =.003) compared with those
who did not have the diagnosis. No
significant group differences in sex,
employment/school status, marital
status, or number of deployments
were identified in veterans with
ADHD compared with non-ADHD
veterans. Individuals with ADHD did
not experience more physical, emo-
tional, or sexual abuse as children
than did their non-ADHD counter-
parts. The prevalence of TBI during
deployment was similar in veterans

with ADHD compared with that
of non-ADHD veterans. There was
a trend for veterans with ADHD to
have more TBIs prior to military ser-
vice than in non-ADHD veterans;
however, this trend did not reach sta-
tistical significance (P = .188).

Comorbidities

After application of the FDR thresh-
old, veterans with ADHD did not
show a disproportionate preva-
lence of mental health diagnoses
(eg, PTSD, depression and anxi-
ety disorders, or substance abuse).
There was a nonsignificant trend
for more veterans with ADHD to re-
port pain during the previous 30 days
(P =.035) and more issues with sub-
stance abuse (P = .10) than for non-
ADHD veterans, but these trends did
not meet the FDR threshold of < .05.

Symptomatic Distress

Veterans with ADHD did not report
significantly greater levels of distress
on either the NSI or the PCLC survey
compared with non-ADHD veterans.
Not surprisingly, when select symp-
toms were investigated, veterans with
ADHD reported more problems with
attention and concentration than for
non-ADHD veterans (P = .015). No
group differences were identified for
sleep issues, headaches, or memory;,
although there was a trend for the lat-
ter (P =.14).

DISCUSSION

In this study, there was a 10.6% prev-
alence of ADHD in 690 OEF/OIF/
OND combat veterans. This rate is
considerably higher than estimates of
prevalence of ADHD in adults (4.4%)
made from a nationwide survey and
worldwide prevalence estimates of
2.5% to 3.5%.%° Still, the current
prevalence finding is consistent with
a recent finding of ADHD in previ-
ous deploying U.S. soldiers military
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samples (10.4%)."® The high preva-
lence of ADHD in the current clinic
population argues for increased pro-
vider awareness of this condition as
a possible factor in postdeployment
adjustment assessments.

Changes in prevalence estimates
of ADHD may represent increased
awareness of the condition over this
interval of time, professional drift
in the application of diagnostic
criteria, or changes in societal at-
titudes about acceptability in pur-
suing treatment for the condition.
For example, in nationwide sur-
veys in 2003, 2007, and 2011, the
CDC identified an increase from
7.8% to 9.5% to 11%, respectively,
in diagnoses of ADHD in child-
hood." Also, considering that the
current sample was predominantly

ria has been lowered from 6 to 5 in
older adolescents and adults.”® These
changes in the diagnostic criteria for
ADHD will have the net effect of in-
creasing estimates of prevalence of
ADHD.

The 73 individuals with an ADHD
diagnoses in this study were found
to have less education and be slightly
younger than were the veterans who
did not have an ADHD diagnosis.
This finding is not unexpected, as
individuals with ADHD are known
to struggle in school and often drop
out of high school and pursue alter-
native means of getting an equiva-
lency degree or certification.?! Early
departure from high school can be
followed by earlier enlistment in
the military. Prior studies by Krauss
and colleagues found similar find-

hanges in prevalence estimates of ADHD may

represent increased awareness of the condition over
this interval of time, professional drift in the application of
diagnostic criteria, or changes in societal attitudes about

acceptability in pursuing treatment for the condition.

male and the prevalence of ADHD
in males is higher than in females,
one might expect a higher ADHD
prevalence rate in this study than
that in the general population. In
this regard, the ADHD prevalence
rate in males remains comparable to
that estimated by recent CDC sur-
vey data.'

When estimating ADHD popu-
lation prevalence in the future, it is
worth noting that a change in the
diagnostic criteria for ADHD has
occurred in DSM-5. Specifically,
the age at which critical symptoms
must be present to make the diag-
nosis of ADHD has been increased
from age 7 years to age 12 years, and
the number of critical symptoms to
meet hyperactivity-impulsivity crite-

ings in an ADHD study of military
recruits (ie, they were less likely to
have education beyond a high school
degree).”

ADHD and TBI

Given problems with attention, im-
pulsivity, and high levels of aggressive
behaviors associated with ADHD,
individuals with ADHD have been
found to be at higher risk for acci-
dental injuries, including TBI, than
are individuals without ADHD.?!*?
Thus, soldiers with ADHD may be at
greater risk for TBI during their time
in the military. In the current sam-
ple, although veterans with ADHD
showed a trend toward having more
TBIs prior to joining the military rela-
tive to non-ADHD veterans, the vet-

erans with ADHD had a similar rate
of TBIs during their time in the mili-
tary relative to non-ADHD veterans.

Although individuals with ADHD
are reported to have a higher prev-
alence of mental health issues than
does the general public, this was not
evident in the current sample.?! Vet-
erans with ADHD in this study did
not have a disproportionate preva-
lence of PTSD, depression, anxiety, or
substance abuse.

There was a nonsignificant trend
for more individuals with an ADHD
diagnosis compared with those
without the diagnosis to report ex-
periencing pain during the 30 days
prior to their evaluation in the PC.
Although not statistically signifi-
cant, this finding would not be un-
expected, in that individuals with
ADHD are known to show less toler-
ance for frustration relative to that
of the general population.”' In the
current study, reports of pain in the
ADHD group correlated with reports
of being irritable and easily annoyed
(r=.27, P =.024), but no correla-
tion was observed with reports of
poor frustration tolerance (r = .04,
P = .74). Still, of note, > 90% of
the OEF/OIF/OND veterans in this
study, regardless of their ADHD di-
agnosis, reported pain symptoms
of some type. The high prevalence
of pain symptoms in this sample is
consistent with a previous study that
found pain to be one of the most
common problems in polytrauma
patients.'

Not surprisingly, as shown in
Table 2, veterans with ADHD com-
pared with those without the diag-
nosis reported more problems with
attention and concentration. The
report of more attentional problems
is seemingly not accounted for by
group differences in reports of pain
in general, headaches, sleep distur-
bance, or memory problems.
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STUDY STRENGTHS

A large sample of veterans consti-
tuted this study, and the data were
gathered in consecutive referrals to
the CJZVAMC PC over a 5-year pe-
riod. Also, information on a number
of comorbidities were captured si-
multaneously with the polytrauma
and ADHD diagnoses, allowing much
greater ability to investigate the inter-
action of multiple comorbidities as
well as lingering reports of symptoms
following discharge from active mili-
tary service.

In these authors’ experience, veter-
ans with ADHD benefit substantially
from structured treatment interven-
tions that are focused on developing
compensatory skills for their prob-
lems with attention and impulsiv-
ity. Individuals with ADHD typically
have a greater need for assistance with
planning and organizing, making
decisions, problem solving, and reg-
ulating their attention and affect. In-
dividuals with ADHD may benefit
from treatment strategies focused on
ADHD behaviors in conjunction
with traditional treatment strategies
frequently used in the PC. These
strategies include increased case man-
agement, medication trials, education
regarding ADHD, vocational assis-
tance, and consideration of both the
school and work accommodations.

Studies have shown that treat-
ments with stimulants improve func-
tioning and reduce depression and
substance use.?! In this study, < 5%
of individuals with ADHD were tak-
ing stimulants at the time they were
initially assessed in the PC, whereas
the majority were taking stimulants
after being referred for ADHD evalu-
ation. Thus, identification of veterans
with ADHD has clinical relevance in
understanding the specific needs that
guide development of individualized
treatment plans to promote success-
ful community reintegration.

ATTENTION-DEFICIT/HYPERACTIVITY DISORDER

LIMITATIONS

One limitation of the study is the lack
of available medical records of his-
torical ADHD diagnoses prior to mili-
tary service. Also, although DSM-IV
criteria for ADHD were operational
in the psychodiagnostic clinics for
these subjects, because the poly-
trauma study team did not conduct

use of pain and psychotropic medica-
tions, on ADHD symptoms and the
combined effect of these symptoms
on overall outcome from rehabilita-
tion and reintegration efforts.
Although these findings suggest
that polytrauma veterans with ADHD
do not have more psychiatric or
physical comorbidities than do veter-

ommunity reintegration of individuals with ADHD will
likely be challenging, as these individuals often have
struggled with functioning in their communities prior to

their military service.

the evaluations in this sample, uni-
form diagnostic standards may not
have been consistently applied when
establishing the ADHD diagnosis.
There was a 93% agreement between
the 2 methods of diagnosis (ie, report
of developmental diagnosis or posi-
tive adult evaluation), suggesting that
diagnostic precision for ADHD in this
study was reasonably accurate.
Another significant limitation of
this study, apart from establishing
medical and psychiatric status at the
time of the initial referral to the PC,
is the omission of functional out-
come assessments regarding success
of polytrauma treatment initiatives
or ultimate community reintegra-
tion of successful psychosocial par-
ticipation or academic and vocational
achievements. Future longitudinal
outcome studies are needed to deter-
mine whether ADHD has a signifi-
cant impact on clinical outcomes.
Of interest, pain was an overwhelm-
ingly common factor (> 90%) for the
military population studied at this
site. Some degree of disturbance in
attentional capacities is common in
patients with chronic pain, which
may aggravate ADHD symptoms and
vice versa. Further investigations are
needed to determine the potential
functional impact of pain, including

ans without ADHD, it is premature to
conclude that community reintegra-
tion can be optimally managed in the
same way for both groups. Commu-
nity reintegration of individuals with
ADHD will likely be challenging, as
these individuals often have struggled
with functioning in their communi-
ties prior to their military service.
Studies of adult ADHD in the U.S.
and in other countries have found
that it is often associated with sub-
stantial impairment in managing the
demands of functioning as an adult
in society.* Although some theorists
have speculated that symptoms of
ADHD may have been evolutionarily
adaptive to survival in select environ-
ments (eg, predatory hunting envi-
ronments), there is no clear evidence
to support such adaptive benefits of
the symptom in modern combat en-
vironments.”?* Symptoms of ADHD
are typically maladaptive to soldiers
transitioning to civilian lives.

CONCLUSIONS

This investigation described the de-
mographic and clinical character-
istics of OEF/OIF/OND veterans
referred for evaluation of TBI to the
CJZVAMC PC during 5 years of op-
eration from 2008 through 2012.
The aim was to increase provider
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awareness of possible important vari-
ables that may influence recovery and
community reintegration. This study
may help to form the foundation for
future lines of research into variables
such as ADHD that may influence
outcomes of rehabilitation and reinte-
gration interventions.

To better understand the treat-
ment needs of young veterans re-
turning home from the wars in Iraq
and Afghanistan, this study sought
to identify the prevalence rate of
ADHD, a condition known to com-
plicate community adjustment. In
this study, there was a 10.6% preva-
lence of ADHD among the 690 OEF/
OIF/OND combat veterans seen over
the 5-year period in the CJZVAMC
PC, which is substantially higher
than prevalence estimates in the U.S.
general population but similar to es-
timates in previous military samples.

Compared with veterans who
did not have ADHD, veterans with
ADHD were younger, less well edu-
cated, and reported more problems
with attention and concentration
but did not have a greater incidence
of military TBI or mental health co-
morbidities. The high prevalence
of ADHD in this group argues for
greater awareness of this clinical vari-
able and development of interven-
tion programs tailored to the specific
skill deficiencies found in the con-
dition, which can be included as
part of the comprehensive treatment
interventions.

Veterans with ADHD treated in
the PC seem to benefit from struc-
tured treatment plans and educa-
tion to promote self-awareness and
veteran-centered self-management
for effective symptom reduction
and coping strategies. Development
of effective integrated treatment op-
tions with a focus on educational and

vocational resources and assistance
could facilitate successful commu-
nity reintegration. Future studies are
needed to further assess outcomes
of community reintegration, includ-
ing academic and occupational out-
comes, in this population. @
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