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Abstract 

Little is known about the rate of concussions in adolescents with attention-deficit hyperactivity 

disorder (ADHD). We hypothesized that high school athletes with ADHD would report a greater 

history of concussion than students without ADHD. 6,529 adolescent and young adult student 

athletes, between the ages of 13 and 19 (M=15.9, SD=1.3 years), completed a preseason health 

survey in 2010. Of those with ADHD, 26.1% reported a history of one or more concussions 

compared to 17.1% of those without ADHD (p<.00001; OR=1.71). Stratified by gender, 27.0% 

of boys with ADHD reported a history of one or more concussions compared to 20.0% of boys 

without ADHD (p<.004; OR=1.48), and 23.6% of girls with ADHD reported a history of one or 

more concussions compared to 13.6% of girls without ADHD (p<.003; OR=1.97). Of those with 

ADHD, 9.8% reported a history of two or more concussions compared to 5.5% of those without 

ADHD (p<.0003; OR=1.87). Stratified by gender, 10.0% of boys with ADHD reported a history 

of two or more concussions compared to 6.7% of boys without ADHD (p<.033; OR=1.54), and 

9.1% of girls with ADHD reported a history of two or more concussions compared to 3.8% of 

girls without ADHD (p<.006; OR=2.51). In this large-scale, retrospective survey study, boys and 

girls with ADHD were significantly more likely to report a history of concussion. Additional 

research is needed to determine if students with ADHD are more susceptible to injury (i.e., have 

a lower threshold) or have different recovery trajectories. 

 

Key Words: Attention-Deficit Hyperactivity Disorder, Concussion, Mild Traumatic Brain 

Injury, Surveillance, Adolescents 
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Introduction 

Attention-deficit hyperactivity disorder (ADHD) is characterized, in part, by inattention 

and impulsivity which could place people at increased risk for accidental injury. Researchers in 

hospital emergency departments have reported that both children and adults with ADHD are at 

statistically increased risk for sustaining bodily injuries compared to those who do not have 

ADHD.
1-9

 However, relatively little is known about sport-related concussion or mild traumatic 

brain injury (MTBI) in daily life in children and adolescents with ADHD.
10

 In a sample of 

children presenting for evaluation at an outpatient traumatic brain injury clinic, 20% had a pre-

injury diagnosis of ADHD
11

. In small prospective and retrospective studies
12

, Max and 

colleagues noted that 15-21% of children who sustained MTBIs had pre-existing ADHD, and 

16% of children who sustained orthopedic injuries had pre-existing ADHD. Bijur and 

colleagues
13

 examined a longitudinal cohort of children at ages 5 and 10. Aggression at age 5 

was significantly associated with risk for sustaining a head injury, fracture, and laceration 

between age 5 and 10. Hyperactivity at age 5 was significantly associated with future risk for 

lacerations, but not head injury, burns, or fractures. McKinlay and colleagues,
14

 examining a 

longitudinal birth cohort (N=1,265), reported that adolescents with ADHD were more likely to 

have sustained an MTBI before the age of five than adolescents who did not have ADHD. In a 

chart review study of children and adolescents admitted to an inpatient psychiatry unit,
15

 there 

was a very high rate of ADHD in the sample (over 60%) but no association between ADHD and 

a history of MTBI. A survey study of high school and university students in Canada revealed a 

significant association between ADHD and head trauma.
16

 In a large case control study using a 

health maintenance organization database, there was no significant association between pre-

existing ADHD and MTBI.
17

 Some prospective studies have shown an increased likelihood of 
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being diagnosed with ADHD after an MTBI,
14,18

 whereas other studies have not shown an 

increased risk for being diagnosed with ADHD after this injury.
12,19,20

 

The purpose of this study was to determine whether adolescent athletes with ADHD have 

a greater lifetime history of concussion than those who do not have ADHD. Given that 

researchers have reported that people with ADHD are at increased risk for bodily injuries,
1-9

 and 

one survey study reported an association between ADHD and head trauma in adolescents and 

young adults,
16

 we hypothesized that high school student athletes with ADHD would report a 

greater lifetime history of concussion than those without ADHD. 

Methods 

In 2010, 6,926 student athletes from Maine completed baseline, preseason testing with 

ImPACT®, a computerized program measuring symptom ratings and cognitive functioning. This 

program is used for concussion management; athletes post-injury test scores are compared to 

their pre-injury scores. A demographics and history questionnaire is embedded in the ImPACT® 

program. The health survey asked the student whether he or she has had “problems with 

ADD/hyperactivity” and this question required a yes or no response. The survey also asks about 

the number of times the student has been diagnosed with a concussion. In addition, the survey 

includes information about the characteristics and dates of injury—but this additional 

information is often not completed (and so it was not analyzed in this study). Of the original 

sample, 397 (5.7%) had missing data on their number of prior concussions. Therefore, the final 

sample included 6,529 adolescent and young adult students between the ages of 13 and 19 

(M=15.9, SD=1.3 years). There were 3,736 (57.2%) boys and 2,793 girls (42.8%). These 

students were from 49 schools across the state, with no school contributing more than 5% of the 

total sample. The students completed baseline testing prior to participating in their first sport for 
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that school year (some students participated in several sports during the year). For boys, the 

breakdown of sports played at the time of assessment was as follows: football = 30.7%, soccer = 

23.1%, basketball = 12.7%, hockey = 9.4%, Lacrosse = 5.7%, track and field and cross country = 

4.3%, wrestling = 3.7%, baseball = 2.9%, and other = 7.5%.  For girls, the breakdown of sports 

played at the time of assessment was as follows: soccer = 29.0%, field hockey = 16.6%, 

cheerleading = 12.3%, basketball = 10.7%, lacrosse = 7.6%, track and field and cross country = 

5.3%, volleyball = 3.6%, ice hockey = 3.4%, swimming = 3.3%, softball = 2.9%, and other = 

5.3%. 

Results 

In the total sample, 17.7% reported a history of one or more concussions, 5.7% reported 

two or more injuries, and 2.0% reported three or more past injuries. Stratified by gender, 20.5% 

of males and 14.0% of females reported one or more past concussions, 7.0% of males and 4.0% 

of females reported two or more, and 2.8% of males and 1.1% of females reported three or more 

past injuries.  

In the total sample, 6.3% self-reported a diagnosis of ADHD, representing 8.0% of the 

males and 3.9% of the females. Of those with ADHD, 26.1% reported a history of one or more 

concussions compared to 17.1% of those without ADHD [Χ
2
 (1, 6,529)=21.05, p<.00001; 

OR=1.71, 95% CI=1.35 – 2.15]. Stratified by gender, 27.0% of males with ADHD reported a 

history of one or more concussions compared to 20.0% of males without ADHD [Χ
2
 (1, 

3,736)=8.37, p<.004; OR=1.48, 95% CI=1.13 – 1.94], and 23.6% of females with ADHD 

reported a history of one or more concussions compared to 13.6% of females without ADHD [Χ
2
 

(1, 2,793)=8.92, p<.003; OR=1.97, 95% CI =1.25 – 3.10].  
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Of those with ADHD, 9.8% reported a history of two or more concussions compared to 

5.5% of those without ADHD [Χ
2
 (1, 6,529)=13.14, p<.0003; OR=1.87, 95% CI=1.33-2.64]. 

Stratified by gender, 10.0% of males with ADHD reported a history of two or more concussions 

compared to 6.7% of males without ADHD [Χ
2
 (1, 3,736)=4.56, p<.033; OR=1.54, 95% CI=1.03 

– 2.30], and 9.1% of females with ADHD reported a history of two or more concussions 

compared to 3.8% of females without ADHD [Χ
2
 (1, 2,793)=7.51, p<.006; OR=2.51, 95% 

CI=1.27 – 4.94].  

Of those with ADHD, 5.1% reported a history of three or more concussions compared to 

1.8% of those without ADHD [Χ
2
 (1, 6,529)=20.86, p<.00001; OR=2.90, 95% CI=1.80-4.67]. 

Stratified by gender, 5.3% of males with ADHD reported a history of three or more concussions 

compared to 2.5% of males without ADHD [Χ
2
 (1, 3,736)=8.08, p<.004; OR=2.17, 95% CI=1.26 

– 3.75], and 4.5% of females with ADHD reported a history of three or more concussions 

compared to 0.9% of females without ADHD [Χ
2
 (1, 2,793)=12.99, p<.0005; OR=5.06, 95% 

CI=1.90 – 13.49]. The concussion histories, stratified by ADHD status, are illustrated in Figure 

1. 

Insert Figure 1 About Here 

Most of the participants with ADHD had missing data relating to whether or not they 

were taking medications of any kind (54.6%). A subgroup reported that they were taking a 

medication specifically for ADHD (34.6%), and 10.7% did not record an ADHD-related 

medication (but did record either taking other medications or taking no medications). The 

percentages of subjects who were taking ADHD medications who reported one or more, two or 

more, or three or more prior concussions (26.8%, 10.6%, and 4.9%, respectively) were similar to 
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these rates of prior injury in the ADHD sample who did not record taking medications (25.7%, 

9.3%, and 5.2%). 

Discussion 

This large-scale, cross-sectional, survey study revealed a significant association between 

ADHD and lifetime history of concussions in both male and female adolescent student athletes. 

Boys with ADHD were significantly more likely to report a history of one (27.0%), two or more 

(10.0%), and three or more (5.3%) prior concussions compared to boys without ADHD (20.0%, 

6.7%, and 2.5%, respectively). Similarly, girls with ADHD were significantly more likely to 

report a history of one (23.6%), two or more (9.1%), and three or more (4.5%) prior concussions 

than girls without ADHD (13.6%, 3.8%, and 0.9%, respectively). These results are fairly 

consistent with the results from a survey study of Canadian high school and university students.
16

 

In that study, three samples were analyzed separately (from Table 2 on page 313): a high school 

sample of 1,091 students, of whom 5.4% reported a history of ADHD (6.6% of boys and 4.8% of 

girls); a second high school sample of 196 students who attended a special vocational school for 

youth with learning problems, of whom 19.9% reported a history of ADHD (21.5% of boys and 

16.9% of girls); and a sample of 2,259 university students, of whom 3.4% reported a history of 

ADHD (6.9% of men and 2.2% of women). In the high school sample, 52.5% of those with 

ADHD reported a history of head injury (compared to 35.5% of those without ADHD). In the 

vocational school sample, 48.7% of those with ADHD reported a history of head injury 

(compared to 32.5% of those without ADHD). In the university sample, 45.5% of those with 

ADHD reported a history of head injury (compared to 25.6% of those without ADHD). In other 

published studies, some have found an association between ADHD and MTBI
14,18

 and some have 

not.
11,12,15,19,20

 There is literature illustrating that children who sustain moderate or severe TBIs 
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are at statistically increased risk for being diagnosed with new-onset ADHD 
21-23

 and this has 

been termed “secondary ADHD.” The same, however, cannot be said for MTBI. There is 

insufficient evidence to suggest that MTBI can cause ADHD de novo, or hasten the onset in a 

genetically-vulnerable individual.  

This study has important methodological limitations. This was a cross-sectional, 

retrospective, survey study. The research design did not allow us to determine when the prior 

concussion occurred in most students, the mechanisms of injury (i.e., sports versus daily life), or 

when the diagnosis of ADHD was made. In addition, as a survey study we could not confirm that 

their self-reported histories of concussion or ADHD were accurate. These students did not 

undergo diagnostic interviews. Importantly, however, the subgroups of girls and boys who 

reported that they were currently on medications for ADHD also had higher lifetime concussion 

rates, increasing confidence in the overall findings in this study. Moreover, the rate of self-

reported diagnosis of ADHD in the boys (8.0%) and girls (3.9%) in the present study was 

roughly similar to, albeit somewhat lower than, the rates reported in the US general population 

and in the state of Maine. The rates of diagnosed ADHD have increased over the past decade, 

and the estimated prevalence of ADHD in the US for children between the ages of 6 and 17 (in 

2004-2006) was 11.8% for boys and 4.8% for girls.
24

 According to the Center for Disease 

Control (CDC) website (http://www.cdc.gov/ncbddd/adhd/data.html; accessed November 24, 

2013), the percentage of youth aged 4-17 in the US who have ever been diagnosed with ADHD 

(as of 2011) was 11.0% (and 12.9% for the state of Maine). The US rates were 13.2% for boys 

and 5.6% for girls (these rates were not provided by state).  

We conclude that adolescent student athletes with ADHD have a greater lifetime history 

of concussions and multiple concussions than those without ADHD. The reasons for this are 
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unclear and likely multifactorial. Individuals with ADHD are at increased risk for injuries in 

general, perhaps due to being less attentive, more impulsive, and more prone to risk taking. 

Research is now needed to determine if athletes with ADHD are more susceptible to injury (i.e., 

have a lower threshold) or have worse or different short-, medium-, or long-term outcomes from 

concussion. Research is also needed to determine whether student athletes who sustain sport-

related concussions should be managed differently in regards to resumption of medications and 

return to school and sports.  

 Page 9 of 14 

Jo
ur

na
l o

f 
N

eu
ro

tr
au

m
a

C
on

cu
ss

io
n 

H
is

to
ry

 in
 A

do
le

sc
en

t A
th

le
te

s 
w

ith
 A

tte
nt

io
n-

D
ef

ic
it 

H
yp

er
ac

tiv
ity

 D
is

or
de

r 
(d

oi
: 1

0.
10

89
/n

eu
.2

01
4.

34
24

)
T

hi
s 

ar
tic

le
 h

as
 b

ee
n 

pe
er

-r
ev

ie
w

ed
 a

nd
 a

cc
ep

te
d 

fo
r 

pu
bl

ic
at

io
n,

 b
ut

 h
as

 y
et

 to
 u

nd
er

go
 c

op
ye

di
tin

g 
an

d 
pr

oo
f 

co
rr

ec
tio

n.
 T

he
 f

in
al

 p
ub

lis
he

d 
ve

rs
io

n 
m

ay
 d

if
fe

r 
fr

om
 th

is
 p

ro
of

.



10 

 

Author Disclosures 

 

Funding Source: This work was funded in part by the Goldfarb Center for Public Policy and 

Civic Engagement/Colby College, and the Bill and Joan Alfond Foundation. RZ was supported 

in part by the Harvard Integrated Program to Protect and Improve the Health of NFLPA 

Members. 

 

Financial Disclosure: None 

 

General Disclosure: GLI has been reimbursed by the government, professional scientific bodies, 

and commercial organizations for discussing or presenting research relating to mild TBI and 

sport-related concussion at meetings, scientific conferences, and symposiums. He has a clinical 

and consulting practice in forensic neuropsychology involving individuals who have sustained 

mild TBIs (including professional athletes). He has received research funding from several test 

publishing companies, including ImPACT Applications, Inc., CNS Vital Signs, and 

Psychological Assessment Resources (PAR, Inc.). He has not received research support from 

ImPACT Applications, Inc. in the past 5 years. 

 Page 10 of 14 

Jo
ur

na
l o

f 
N

eu
ro

tr
au

m
a

C
on

cu
ss

io
n 

H
is

to
ry

 in
 A

do
le

sc
en

t A
th

le
te

s 
w

ith
 A

tte
nt

io
n-

D
ef

ic
it 

H
yp

er
ac

tiv
ity

 D
is

or
de

r 
(d

oi
: 1

0.
10

89
/n

eu
.2

01
4.

34
24

)
T

hi
s 

ar
tic

le
 h

as
 b

ee
n 

pe
er

-r
ev

ie
w

ed
 a

nd
 a

cc
ep

te
d 

fo
r 

pu
bl

ic
at

io
n,

 b
ut

 h
as

 y
et

 to
 u

nd
er

go
 c

op
ye

di
tin

g 
an

d 
pr

oo
f 

co
rr

ec
tio

n.
 T

he
 f

in
al

 p
ub

lis
he

d 
ve

rs
io

n 
m

ay
 d

if
fe

r 
fr

om
 th

is
 p

ro
of

.



11 

 

References 

1 Kaya, A., Taner, Y., Guclu, B., Taner, E., Kaya, Y., Bahcivan, H. G., and Benli, I. T. 

(2008). Trauma and adult attention deficit hyperactivity disorder. J. Int. Med. Res. 36, 9-

16. 

2 Lam, L. T. (2002). Attention Deficit Disorder and hospitalization due to injury among 

older adolescents in New South Wales, Australia. J. Atten. Disord. 6, 77-82. 

3 Merrill, R. M., Lyon, J. L., Baker, R. K., and Gren, L. H. (2009). Attention deficit 

hyperactivity disorder and increased risk of injury. Adv. Med. Sci. 54, 20-26. 

4 Pastor, P. N., and Reuben, C. A. (2006). Identified attention-deficit/hyperactivity disorder 

and medically attended, nonfatal injuries: US school-age children, 1997-2002. Ambul 

Pediatr 6, 38-44. 

5 Sabuncuoglu, O., Taser, H., and Berkem, M. (2005). Relationship between traumatic 

dental injuries and attention-deficit/hyperactivity disorder in children and adolescents: 

proposal of an explanatory model. Dent. Traumatol. 21, 249-253. 

6 Shilon, Y., Pollak, Y., Aran, A., Shaked, S., and Gross-Tsur, V. (2012). Accidental 

injuries are more common in children with attention deficit hyperactivity disorder 

compared with their non-affected siblings. Child. Care Health Dev. 38, 366-370. 

7 Swensen, A., Birnbaum, H. G., Ben Hamadi, R., Greenberg, P., Cremieux, P. Y., and 

Secnik, K. (2004). Incidence and costs of accidents among attention-deficit/hyperactivity 

disorder patients. J. Adolesc. Health 35, 346 e341-349. 

8 Xiang, H., Stallones, L., Chen, G., Hostetler, S. G., and Kelleher, K. (2005). Nonfatal 

injuries among US children with disabling conditions. Am. J. Public Health 95, 1970-

1975. 

 Page 11 of 14 

Jo
ur

na
l o

f 
N

eu
ro

tr
au

m
a

C
on

cu
ss

io
n 

H
is

to
ry

 in
 A

do
le

sc
en

t A
th

le
te

s 
w

ith
 A

tte
nt

io
n-

D
ef

ic
it 

H
yp

er
ac

tiv
ity

 D
is

or
de

r 
(d

oi
: 1

0.
10

89
/n

eu
.2

01
4.

34
24

)
T

hi
s 

ar
tic

le
 h

as
 b

ee
n 

pe
er

-r
ev

ie
w

ed
 a

nd
 a

cc
ep

te
d 

fo
r 

pu
bl

ic
at

io
n,

 b
ut

 h
as

 y
et

 to
 u

nd
er

go
 c

op
ye

di
tin

g 
an

d 
pr

oo
f 

co
rr

ec
tio

n.
 T

he
 f

in
al

 p
ub

lis
he

d 
ve

rs
io

n 
m

ay
 d

if
fe

r 
fr

om
 th

is
 p

ro
of

.



12 

 

9 Leibson, C. L., Katusic, S. K., Barbaresi, W. J., Ransom, J., and O'Brien, P. C. (2001). 

Use and costs of medical care for children and adolescents with and without attention-

deficit/hyperactivity disorder. J. Am. Med. Assoc. 285, 60-66. 

10 Adeyemo, B. O., Biederman, J., Zafonte, R., Kagan, E., Spencer, T. J., Uchida, M., 

Kenworthy, T., Spencer, A. E., and Faraone, S. V. (2014). Mild traumatic brain injury 

and ADHD: a systematic review of the literature and meta-analysis. J. Atten. Disord. 18, 

576-584. 

11 Max, J. E., and Dunisch, D. L. (1997). Traumatic brain injury in a child psychiatry 

outpatient clinic: a controlled study. J. Am. Acad. Child Adolesc. Psychiatry 36, 404-411. 

12 Max, J. E., Lansing, A. E., Koele, S. L., Castillo, C. S., Bokura, H., Schachar, R., 

Collings, N., and Williams, K. E. (2004). Attention deficit hyperactivity disorder in 

children and adolescents following traumatic brain injury. Dev. Neuropsychol. 25, 159-

177. 

13 Bijur, P. E., Haslum, M., and Golding, J. (1990). Cognitive and behavioral sequelae of 

mild head injury in children. Pediatrics 86, 337-344. 

14 McKinlay, A., Grace, R., Horwood, J., Fergusson, D., and MacFarlane, M. (2009). 

Adolescent psychiatric symptoms following preschool childhood mild traumatic brain 

injury: evidence from a birth cohort. J. Head Trauma Rehabil. 24, 221-227. 

15 Max, J. E., Sharma, A., and Qurashi, M. I. (1997). Traumatic brain injury in a child 

psychiatry inpatient population: a controlled study. J. Am. Acad. Child Adolesc. 

Psychiatry 36, 1595-1601. 

16 Segalowitz, S. J., and Lawson, S. (1995). Subtle symptoms associated with self-reported 

mild head injury. J. Learn. Disabil. 28, 309-319. 

 Page 12 of 14 

Jo
ur

na
l o

f 
N

eu
ro

tr
au

m
a

C
on

cu
ss

io
n 

H
is

to
ry

 in
 A

do
le

sc
en

t A
th

le
te

s 
w

ith
 A

tte
nt

io
n-

D
ef

ic
it 

H
yp

er
ac

tiv
ity

 D
is

or
de

r 
(d

oi
: 1

0.
10

89
/n

eu
.2

01
4.

34
24

)
T

hi
s 

ar
tic

le
 h

as
 b

ee
n 

pe
er

-r
ev

ie
w

ed
 a

nd
 a

cc
ep

te
d 

fo
r 

pu
bl

ic
at

io
n,

 b
ut

 h
as

 y
et

 to
 u

nd
er

go
 c

op
ye

di
tin

g 
an

d 
pr

oo
f 

co
rr

ec
tio

n.
 T

he
 f

in
al

 p
ub

lis
he

d 
ve

rs
io

n 
m

ay
 d

if
fe

r 
fr

om
 th

is
 p

ro
of

.



13 

 

17 Fann, J. R., Leonetti, A., Jaffe, K., Katon, W. J., Cummings, P., and Thompson, R. S. 

(2002). Psychiatric illness and subsequent traumatic brain injury: a case control study. J. 

Neurol. Neurosurg. Psychiatry 72, 615-620. 

18 Massagli, T. L., Fann, J. R., Burington, B. E., Jaffe, K. M., Katon, W. J., and Thompson, 

R. S. (2004). Psychiatric illness after mild traumatic brain injury in children. Arch. Phys. 

Med. Rehabil. 85, 1428-1434. 

19 Keenan, H. T., Hall, G. C., and Marshall, S. W. (2008). Early head injury and attention 

deficit hyperactivity disorder: retrospective cohort study. Bmj 337, a1984. 

20 Fann, J. R., Burington, B., Leonetti, A., Jaffe, K., Katon, W. J., and Thompson, R. S. 

(2004). Psychiatric illness following traumatic brain injury in an adult health maintenance 

organization population. Arch. Gen. Psychiatry 61, 53-61. 

21 Bloom, D. R., Levin, H. S., Ewing-Cobbs, L., Saunders, A. E., Song, J., Fletcher, J. M., 

and Kowatch, R. A. (2001). Lifetime and novel psychiatric disorders after pediatric 

traumatic brain injury. J. Am. Acad. Child Adolesc. Psychiatry 40, 572-579. 

22 Max, J. E., Schachar, R. J., Levin, H. S., Ewing-Cobbs, L., Chapman, S. B., Dennis, M., 

Saunders, A., and Landis, J. (2005). Predictors of secondary attention-

deficit/hyperactivity disorder in children and adolescents 6 to 24 months after traumatic 

brain injury. J. Am. Acad. Child Adolesc. Psychiatry 44, 1041-1049. 

23 Max, J. E., Schachar, R. J., Levin, H. S., Ewing-Cobbs, L., Chapman, S. B., Dennis, M., 

Saunders, A., and Landis, J. (2005). Predictors of attention-deficit/hyperactivity disorder 

within 6 months after pediatric traumatic brain injury. J. Am. Acad. Child Adolesc. 

Psychiatry 44, 1032-1040. 

 Page 13 of 14 

Jo
ur

na
l o

f 
N

eu
ro

tr
au

m
a

C
on

cu
ss

io
n 

H
is

to
ry

 in
 A

do
le

sc
en

t A
th

le
te

s 
w

ith
 A

tte
nt

io
n-

D
ef

ic
it 

H
yp

er
ac

tiv
ity

 D
is

or
de

r 
(d

oi
: 1

0.
10

89
/n

eu
.2

01
4.

34
24

)
T

hi
s 

ar
tic

le
 h

as
 b

ee
n 

pe
er

-r
ev

ie
w

ed
 a

nd
 a

cc
ep

te
d 

fo
r 

pu
bl

ic
at

io
n,

 b
ut

 h
as

 y
et

 to
 u

nd
er

go
 c

op
ye

di
tin

g 
an

d 
pr

oo
f 

co
rr

ec
tio

n.
 T

he
 f

in
al

 p
ub

lis
he

d 
ve

rs
io

n 
m

ay
 d

if
fe

r 
fr

om
 th

is
 p

ro
of

.



14 

 

24 Pastor, P. N., and Reuben, C. A. (2008). Diagnosed attention deficit hyperactivity 

disorder and learning disability: United States, 2004-2006. Vital Health Stat 10, 1-14. 

 

  
 
 

Figure 1. History of Concussions in Adolescent and Young Adult Athletes With or Without 

ADHD (percentages). 
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