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minor; however, individuals with injuries 
incurred higher total direct health care costs 
than those without injuries. Furthermore, the 
ratio of indirect costs due to workplace absence 
to direct health care costs was higher for adults 
with ADHD than for adults with depression, 
demonstrating not only the impact of ADHD 
in the workplace, but also the importance of 
accounting for productivity data in calculating 
the true economic burden of ADHD in adults.
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Objective: Attention-deficit/hyperactivity 
disorder (ADHD) is linked to an increased 
risk of injury in children. This retrospective 
analysis evaluated the risk and type of 
injury associated with ADHD in adults.

Method: Data were taken from the MarketScan 
databases, which provide details of health care 
claims and productivity data for individuals 
and their dependents with access to employer-
sponsored health plans. Adults (aged 18–64 
years) with ≥ 2 ADHD-related diagnostic claims 
(using ICD-9-CM codes) between 2002 and 
2007 and evidence of ADHD treatment in 2006 
(n = 31,752) were matched to controls without 
ADHD (1:3; n = 95,256) or individuals with a 
depression diagnosis (using ICD-9-CM codes; 1:1; 
n = 29,965). Injury claims were compared between 
cohorts, and multivariate analyses controlled 
for differences that remained after matching.

Results: Injury claims were more common 
in individuals with ADHD than in non-ADHD 
controls (21.5% vs 15.7%; P < .0001) or individuals 
with depression (21.4% vs 20.5%; P = .008). 
Multivariate analyses indicated that the relative 
risk of injury claims was higher in individuals 
with ADHD than in the non-ADHD control (odds 
ratio [OR] = 1.32; 95% CI, 1.27–1.37; P < .01) 
and depression (OR = 1.13; 95% CI, 1.07–1.18; 
P < .01) groups. Injury claims increased total 
direct health care expenditure; total expenditures 
for ADHD patients with injuries were $6,482 
compared with $3,722 for ADHD patients without 
injuries (P < .0001). Comparison of injury-related 
costs were similar between ADHD patients 
and non-ADHD controls ($1,109 vs $1,041, 
respectively), but higher for depression patients 
than for ADHD patients ($1,792 vs $1,084; 
P < .01). Injury claim was also associated with 
increased short-term disability expenditures, 
as ADHD patients with injury incurred higher 
mean cost than those without injury ($1,303 vs 
$620; P = .0001), but lower than those with injury 
in the depression cohort (vs $2,152; P = .0099)

Conclusions: Adults with ADHD were more 
likely to incur injury claims than non-ADHD 
controls or adults with depression in this sample 
selected on the basis of claims data rather than 
clinical referrals. Most injuries were relatively 

Attention-deficit/hyperactivity disorder (ADHD) 
is typically characterized as a childhood disease; 

however, there is increasing recognition of the burden 
the disorder places on adults.1,2 It has been estimated 
that 50%–75% of children with ADHD continue to meet 
criteria for ADHD as adolescents and adults,3 that 80% 
of children with ADHD continue to be symptomatic in 
adolescence,4 and that 7.0% of children and 4.4% of adults 
in the United States are affected by the disorder.5,6 Similar 
results were obtained in a World Health Organization 
(WHO)–backed survey, which estimated the mean ± SD 
prevalence of ADHD in adults in the United States to 
be 5.2 ± 0.6%.7 The WHO survey also included 9 other 
countries and estimated the prevalence of adult ADHD 
to range from 1.2% in Spain to 7.3% in France. The 
overall rate across all 10 countries in the survey was 
3.4%.7 Subsequent analyses showed that ADHD affected 
3.5% of employed adults across the countries included, 
although the only country in which the prevalence of 
ADHD differed between employed and unemployed 
adults was the United States (4.5% vs 7.2%; P = .021).8

The link between ADHD and injuries has been 
the subject of research for many years. Much of the 
historical literature describing this link relates to 
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Clinical Points

Significantly higher risk of injury in adult patients with ADHD versus non-ADHD ◆◆
controls and in depressed patients (132% and 113% increase, respectively) was shown  
to be associated with an increase in medical costs and therefore total burden of disease.

Risk of injury in adults was found to be higher in females than in males,  ◆◆
unlike pediatric ADHD populations studied.

The findings are important for clinicians who treat adults with ADHD in ensuring ◆◆
ongoing and adequate treatment of the disorder.

relatively major injuries requiring medical attention 
in children. This is especially true for retrospective 
studies, which generally rely on data from emergency 
rooms or other medically attended settings to estimate 
the frequency of injuries. Retrospective analysis of 
data from the 2000 to 2002 National Health Interview 
Survey (NHIS) found that children with ADHD were 
at a significantly higher risk for injury compared with 
children without ADHD (prevalence ratio = 1.65; 95% 
confidence interval, 1.04–2.61; P < .05).9 NHIS data also 
showed that emotional or behavioral problems were 
risk factors for injury.10 Preschool children with ADHD 
have been shown to be prone to more injury than case-
controlled comparators (odds ratio [OR] = 4.87; 95% 
CI, 1.17–20.28), although no significant association was 
found between ADHD and emergency department–
treated unintentional injuries in this patient group.11 

In a population-based epidemiologic study in 
Australia,12  the prevalence of ADHD was examined 
among older adolescents (aged 16–19 years) admitted 
to hospitals due to injuries. Patients with a diagnosis 
of ADHD were nearly twice as likely as those without 
ADHD to remain hospitalized for 3 or more days after 
adjusting for age, gender, socioeconomic status, and the 
cause of injury (OR = 1.97; 95% CI, 1.35–2.88), suggesting 
that ADHD was associated with more severe injuries.12 
In another retrospective study comparing children and 
young adults (aged 6–19 years) with ADHD with those 
with conduct disorders or controls without behavioral 
disorders,13 the ADHD cohort was at increased risk 
for unintentional injury events resulting in a physician 
office or emergency room visit or hospitalization.

In contrast, information on injuries in adults with 
ADHD is much more limited. A number of studies 
have looked at the impact of adult ADHD on driving 
performance and have shown a link between ADHD and 
risk-taking while driving and also with driving anger.14 
Attention difficulties in adolescents could contribute to 
an increased risk of injuries due to accidents and may 
persist into adulthood.15–17 Among young adults (aged 
17–28 years), significantly more individuals with ADHD 
than controls with no psychiatric disorders reported a 
range of negative driving outcomes, including driving 

before being licensed, having their license revoked, or 
traffic/speeding citations.18 Young adults with ADHD 
had more vehicular accidents (25.7% of individuals with 
ADHD reported having 3 or more accidents vs 9.4% 
among controls; P < .01) and caused more damage in 
their first crash ($4,221 vs $1,666; P < .01).18 Although the 
medical implications of these driving outcomes were not 
reported, the increased number and severity of vehicular 
accidents among young adults with ADHD would 
almost certainly have increased their risk for injuries.

Direct information on adult ADHD and injuries is 
also limited. In 1 study investigating the relationship 
between adult ADHD and trauma,19 58 adults admitted 
to the hospital with musculoskeletal trauma were 
evaluated for the presence of ADHD in childhood and 
adulthood and compared with adults with nontraumatic 
complaints. There were significantly more cases of adult 
ADHD in the trauma group than in the nontrauma 
group (62.1% vs 13.3%; P = .001).19 Among the 26 
patients reporting high-energy trauma (patients who are 
involved in a “high energy” event with a risk for severe 
injury despite stable or normal vital signs), 23 (88%) 
had adult ADHD, and among the 26 with a history of 
repeat trauma, 24 (92%) had the disorder. On the basis 
of these findings, the authors suggested that patients 
reporting high-energy traumas repeatedly should be 
evaluated by a psychiatrist for a diagnosis of ADHD.19 

Two studies based on claims data from the United 
States have also investigated the relationship between 
ADHD and injuries. In the first, which used claims 
data from the year 1998,20 a diagnosis of ADHD was 
associated with an increased likelihood of an accidental 
injury-related claim among adults (OR = 1.94; P = .05). 
Adults with ADHD also incurred significantly higher 
direct costs ($443 vs $119; P < .05) and total costs 
($483 vs $146; P < .05) related to accidents than those 
without the disorder.20 The second study of US claims 
data included children and adults and was based on a 
dataset including more than 60,000 individuals in each 
calendar year between 1998 and 2005 (approximately 
61% of individuals with ADHD were aged < 20 years).21 
The study found that sprains/strains, open wounds, and 
limb fractures were the most common injuries and that 
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the 2 categories of injuries most strongly associated with 
ADHD were intracranial injuries and injuries to blood 
vessels/late effects of injuries/poisoning/toxic effects.21

The aim of the present study was to determine 
the risk and type of injury associated with ADHD 
among adults using data from a health insurance 
claims database and to evaluate the impact of 
these injuries on health care expenditure.

METHOD

Data Source
Details of the data source and study population 

are described by Hodgkins et al.22 Briefly, health care 
claims and productivity data taken from the MarketScan 
Commercial Claims and Encounters (commercial) and 
Health and Productivity Management (HPM) databases 
were retrospectively analyzed for calendar year 2006. The 
commercial database contained inpatient, outpatient, 
and outpatient prescription details of members from 
more than 100 self-insured large employers from across 
the United States. The number of covered lives was 
between 5.7 million and 9.6 million from 2002 to 2007. 
The HPM database contained workplace absence, short-
term disability, and worker’s compensation data for a 
subset of individuals in the larger commercial database.

Study Population
ADHD group. Adults meeting the following 

criteria were included: at least 1 claim carrying a 
diagnosis of ADHD in the period 2002 to 2007 (ICD-
9-CM code of 314.0, 314.00, or 314.01), at least 1 
confirmatory ADHD diagnosis within 12 months of 
the first diagnosis, evidence of continuing treatment 
for ADHD in 2006, and continuous enrollment in 
a health plan with pharmacy benefits in 2006.

Non-ADHD control group (comparator). Adults in 
the commercial database with continuous enrollment 
in a health plan in 2006 and who had no claims 
for a diagnosis of ADHD in 2002 to 2007 met the 
inclusion criteria for the non-ADHD control group 
and were matched 1:3 with the ADHD sample.  

Depression group (comparator). Adults with no 
claims for ADHD but evidence of depression were 
matched 1:1 with those in the ADHD sample on the 
basis of gender, 5-year age bands, region, and the 
presence of capitated services in 2006. ADHD patients 
who could not be matched to the depression group 
were not included in those comparative analyses.

Individuals in the ADHD, non-ADHD control, and 
depression groups were divided into those with and 
without evidence of injury. At least 1 nondiagnostic claim 
carrying an ICD-9-CM code of 800.xx–959.xx in 2006 was 
considered evidence of injury. Individuals with a specific 

injury could have 1 or more injury episodes during the 
year, which could result in 1 or more health care claims.

Variables
Three measures were created for individuals identified 

as having injuries: number of unique 3-digit injury-
related diagnoses in the year, number of months in 
the year with any injury-related claim (possible range, 
1–12), and number of Barell Matrix flags activated.

Barell Matrix. The Barell Matrix provides a 
standardized approach for classifying injuries (recorded 
as ICD-9-CM codes) by body region and nature of 
injury.23 Injury-related ICD-9-CM codes were tabulated 
by both the nature of injury (for example, fracture, 
dislocation, sprain/strain, and contusion) and by 
the body part affected (for example, head and neck, 
spine and back, torso, or extremities). Individual cells 
in the resulting Barell Matrix represented a unique 
combination of nature of injury and body part. To 
populate the matrix, an individual-level yes/no flag 
was created for each cell, and all flags were initially set 
to no/null. On the basis of each individual’s injury-
related diagnosis codes during 2006, flags in specific 
cells were activated. An individual with 2 separate 
instances of a specific injury in the year would have 1 
cell activated, while an individual with a single instance 
of multiple trauma might have several cells activated 
(due to injuries involving a number of body parts).

Most common injuries. For each cohort, a list 
of the most common injuries was created on the 
basis of 3-digit ICD-9-CM codes. These injuries 
were identified at the unique individual-diagnosis 
level, so an individual with multiple claims with the 
same diagnosis during 2006 was only counted once 
when determining the most common injuries.

Injury-Related Expenditures
For all claims carrying an injury-related diagnosis, 

injury-related direct expenditures were calculated from 
the gross payment amounts (patient plus health plan 
portion), regardless of whether the injury diagnosis was 
primary or secondary. Injury-related expenditures were 
calculated overall and by place of service (inpatient, 
emergency department, outpatient visits, other outpatient 
services). For comparison, noninjury expenditures 
(all expenditures except those counted as related to 
injury) and total expenditures were also calculated.

Indirect expenditure (a composite of workplace 
absence costs, worker’s compensation, and short-term 
disability payments) was calculated for the subset of 
individuals with productivity data. A cost was assigned to 
missed workdays using hourly wages estimated using US 
Bureau of Labor Statistics’ Current Population Survey data 
for same age, gender, and region and assuming an 8-hour 
workday. Absence costs were estimated at 100% of wages 



© COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC.

Hodgkins et al

e4  doi:10.4088/PCC.10m01031 Prim Care Companion CNS Disord 2011;13(2)

and short-term disability costs at 70% of wages. This 
approximates the proportion of total wages and benefits 
paid by employers in the HPM database to employees on 
short-term disability leave and has been used in previous 
analyses of the MarketScan databases.24,25 In addition, 
worker’s compensation claims were counted, and the costs 
recorded by employers for these claims were summed.

Analytic Approach
Chi-square tests were used to identify differences 

between groups for categorical variables and t tests 
for continuous variables. Differences with a P value 
< .05 were considered statistically significant.

Multivariate analyses were performed to control 
for differences between the cohorts that remained 
after matching. The model estimated the probability 
of injury as a dichotomous variable. Generalized 
linear models, which are commonly employed when 
analyzing skewed data such as health care costs,26 
were run for each outcome, while controlling for 
individuals’ demographic and clinical factors. 

Demographic factors included gender, age in 2006, 
geographical region, employee relationship (employee 
or spouse/dependent), employee class (salaried or 
hourly wage), and employment industry. Clinical 
factors included a diagnosis of ADHD in 2006, the 
Charlson Comorbidity Index (calculated for each 
patient on the basis of a composite assessment of 17 
medical conditions in 2006),27 medical conditions 
(including obesity, diabetes, hypothyroidism, 
hypercholesterolemia, hypertension, other cardiovascular 
disease, asthma, enuresis, irritable bowel syndrome, 
and insomnia), and other mental health conditions 
(including depression/bipolar disorder, anxiety/
social phobia, alcohol/substance abuse, and antisocial/
oppositional/obsessive-compulsive/eating disorders). 

As this study analyzed data for 1 calendar year (2006) 
only and there was no preperiod requirement for inclusion 
of subjects in the study, it was not possible to assess 
baseline costs. Therefore, the statistical analyses of the 
data did not control for baseline costs. The γ distribution 
function and log link were applied in the generalized 
linear models,28 and the Park test29 was performed to 
check the selection of variance and link functions.

RESULTS

Demographics
Between 2002 and 2007, the commercial database 

contained 342,284 individuals with at least 2 medical 
claims for ADHD, of whom 150,936 were adults. 
After individuals with only a single medical claim 
for ADHD and those without evidence of ADHD 
treatment or continuous enrollment in a health plan 
were excluded from the 2006 dataset, 31,752 adults 

were eligible for inclusion in the ADHD group. These 
individuals were matched in a ratio of 1:3 with 95,256 
non-ADHD control subjects. Because the population 
of individuals with depression yielded some older 
individuals than the ADHD group, there were no 
matches in the depression group for 1,787 individuals 
with ADHD. Consequently, 29,965 individuals with 
ADHD were matched with the same number of 
individuals with depression. Demographic characteristics 
of the individuals are presented in Table 1.

Prevalence of Injury Claims
The prevalence of injury claims was significantly 

higher in the ADHD group when compared with either 
the non-ADHD control group (21.5% vs 15.7%; P < .0001) 
or the depression group (21.4% vs 20.5%; P = .008; 
Figure 1). When analyzed by gender, males accounted 
for between 56.8% and 60.5% of all claims (Table 2), 
which was broadly consistent with the ratio between 
males and females in each group (52.3%–55.0%; Table 1). 
Injury claims were more common in the ADHD group 
than in the non-ADHD group for both males (22.2% vs 
17.3%) and females (20.7% vs 13.8%; P < .0001 for both 
comparisons; Table 2). Injury claims were statistically 
more common in the ADHD group than in the depression 
group for females (20.7% vs 19.2%; P = .002) but not 
for males (22.2% vs 21.6%; P = not significant).

When analyzed by age, the largest proportion of injury 
claims was made by individuals in the 18- to 24-year age 
group in both the ADHD versus non-ADHD controls 
and ADHD versus depression comparisons (Table 3).

Number of Injury Claims
Individuals with ADHD had injury claims present 

in 1.21 months of the year and had a mean of 1.44 
unique injury-related diagnoses during 2006 (Table 
4). Figures for non-ADHD controls were significantly 
lower (1.17 and 1.40, respectively; P < .0001), although 
the differences between cohorts were numerically 
small. Individuals with depression had more injury 
claims than individuals with ADHD (1.54 and 1.43, 
respectively; P < .0001), although again, the absolute 
differences between cohorts were numerically small.

Nature of Injuries
Across all cohorts, most injury claims were for 

relatively minor events, most commonly various types of 
sprains, strains, dislocations, and contusions (Table 5). 
All injury types reported by more than 100 individuals 
in either cohort were significantly more common in 
the ADHD cohort than among non-ADHD controls 
(P < .0001 for all comparisons). Injury types included 
fractures (4.7% vs 3.7%), dislocations (4.3% vs 2.6%), 
sprains and strains (11.0% vs 8.3%), internal injuries 
(1.0% vs 0.6%), open wounds (4.8% vs 3.2%), contusions 
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Table 1. Demographics by Cohort Among Individuals With Attention-Deficit/
Hyperactivity Disorder (ADHD), Non-ADHD Controls, and Individuals With 
Depression

ADHD Versus Non-ADHD Control ADHD Versus Depression

Demographic
ADHD  

(n = 31,752)
Non-ADHD Control  

(n = 95,256)
ADHD 

(n = 29,965)
Depression 
(n = 29,965)

Gender, n (%)
Male 17,468 (55.0) 52,404 (55.0) 15,682 (52.3) 15,682 (52.3)
Female 14,284 (45.0) 42,852 (45.0) 14,283 (47.7) 14,283 (47.7)

Age, mean (SEM), y 32.1 (0.1) 32.1 (0.0) 32.8 (0.1) 32.8 (0.1)
Age, median, y 27 27 29 29
Age group (y), n (%)

< 18 317 (1.0) 1,063 (1.1) 317 (1.1) 1,063 (3.5)
18–24 14,025 (44.2) 42,074 (44.2) 12,240 (40.8) 11,489 (38.3)
25–34 4,715 (14.8) 14,145 (14.8) 4,713 (15.7) 4,718 (15.7)
35–44 5,516 (17.4) 16,548 (17.4) 5,516 (18.4) 5,515 (18.4)
45–54 5,021 (15.8) 15,063 (15.8) 5,021 (16.8) 5,022 (16.8)
55–64 2,158 (6.8) 6,363 (6.7) 2,158 (7.2) 2,158 (7.2)

Abbreviation: SEM = standard error of the mean.

Figure 1. Prevalence of Injuries Among Individuals With Attention-Deficit/
Hyperactivity Disorder (ADHD), Non-ADHD Controls, and Individuals With 
Depression
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Table 2. Prevalence of Injury Claims by Cohort and Gender Among Individuals With Attention-Deficit/
Hyperactivity Disorder (ADHD), Non-ADHD Controls, and Individuals With Depression

ADHD Versus Non-ADHD Control
ADHD Versus Depression

Variable ADHD
Non-ADHD 

Control P Value ADHD Depression P Value
Overall n = 31,752 n = 95,256 n = 29,965 n = 29,965

With injury claim, n (%) 6,842 (21.5) 14,954 (15.7) < .0001 6,399 (21.4) 6,137 (20.5) .008
Without injury claim, n (%) 24,910 (78.5) 80,302 (84.3) < .0001 23,566 (78.6) 23,828 (79.5) .008

Males n = 17,468 n = 52,404 n = 15,682 n = 15,682
With injury claim, n (%) 3,886 (22.2) 9,051 (17.3) < .0001 3,443 (22.0) 3,390 (21.6) Not significant
Without injury claim, n (%) 13,582 (77.8) 43,353 (82.7) < .0001 12,239 (78.0) 12,292 (78.4) Not significant

Females n = 14,284 n = 42,852 n = 14,283 n = 14,283
With injury claim, n (%) 2,956 (20.7) 5,903 (13.8) < .0001 2,956 (20.7) 2,747 (19.2) .002
Without injury claim, n (%) 11,328 (79.3) 36,949 (86.2) < .0001 11,327 (79.3) 11,536 (80.8) .002

Male injury claims, %a 56.8 60.5 < .0001 53.8 55.2 Not significant
aProportion of all injury claims made by males.
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and other superficial injuries (5.7% vs 3.9%), and 
burns (0.6% vs 0.3%). There was no consistent trend 
in the rates of specific injury types between the ADHD 
and depression cohorts. Some injury types were more 
commonly reported by individuals with depression (eg, 
fractures: 5.4% vs 4.5%, P < .0001; internal injuries: 1.3% 
vs 0.9%, P < .0001; open wounds: 5.0% vs 4.6%, P < .05; 
and contusions and superficial injuries: 5.9% vs 5.5%, 
P < .05). Some were more common in individuals with 
ADHD (eg, dislocations: 4.4% vs 2.9%, P < .0001), and 
others were reported by similar proportions of individuals 
in both cohorts (eg, sprains and strains: 11.0% in the 
ADHD cohort vs 11.2% in the depression cohort and 
burns: 0.6% vs 0.7%, respectively; P = not significant).

The Barell Matrix classification confirmed that 
sprains and strains were the most common injury, 
most often involving the extremities. Compared with 
the non-ADHD control group, adults with ADHD had 
higher rates of injury claims in most cells of the Barell 
Matrix, which was consistent with the overall higher 
rate of injury claims in the ADHD treatment cohort.

Risk for Injury Claims
After controlling for differences between cohorts, 

multivariate analyses demonstrated that the risk for 
an injury claim was significantly greater in individuals 
with ADHD compared with both the non-ADHD 
control group (OR = 1.32; 95% CI, 1.27–1.37; P < .01) 
and the depression group (OR = 1.13; 95% CI, 1.07–1.18; 
P < .01; Figure 2). Female gender was associated with 
a significantly reduced risk of injury claims (19% 
lower vs non-ADHD controls; 8% lower vs depression 
group; P < .01). The presence of comorbidities 
(notably depression, anxiety, and substance abuse) and 
employment within the services industry predicted a 
higher probability for an injury claim in individuals 
with ADHD compared with the non-ADHD control 
and depression cohorts (P < .01; Figure 2).

Productivity-Related Variables
In the absence of injuries, although individuals 

across groups had a similar number of absence days, 
compared with non-ADHD controls the number of 
short-term disability days increased by approximately 
70% in individuals with ADHD and were 3-fold 
higher in individuals with depression (Table 6). 
Among non-ADHD controls, the presence of injuries 
increased the mean number of days absent from the 
workplace and the number of days of short-term 
disability. In individuals with ADHD, injuries led to 
more days of short-term disability relative to non-
ADHD controls but to fewer days compared with 
individuals with depression. However, injuries did 
not influence the mean number of days of absence in 
either the ADHD or depression cohorts (Table 6).Ta
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Table 4. Classification of Injuries Among Individuals With Attention-Deficit/Hyperactivity Disorder (ADHD), Non-ADHD Controls, 
and Individuals With Depressiona

ADHD Versus Non-ADHD Control ADHD Versus Depression

Classification
ADHD 

(n = 6,842)
Non-ADHD Control 

(n = 14,954)
ADHD 

(n = 6,399)
Depression 
(n = 6,137)

Unique diagnoses, mean ± SEM (range) 1.44 ± 0.01 (1–19) 1.40 ± 0.01 (1–10)*** 1.43 ± 0.01 (1–19) 1.54 ± 0.01 (1–14)***
Months with any injury claim, mean ± SEM (range) 1.21 ± 0.01 (0–5) 1.17 ± 0.00 (0–6)*** 1.21 ± 0.01 (0–5) 1.24 ± 0.01 (0–6)**
Barell Matrix flags activated, mean ± SEM (range) 1.64 ± 0.02 (1–30) 1.58 ± 0.01 (1–21)* 1.62 ± 0.02 (1–30) 1.76 ± 0.02 (1–17)***
aBased on individuals with injury claims.
*P < .05, **P < .001, ***P < .0001; P values, relative to individuals with ADHD.
Abbreviation: SEM = standard error of the mean.

Table 5. Most Common Injuries Among Individuals With Attention-Deficit/Hyperactivity Disorder (ADHD), Non-ADHD Controls, 
and Individuals With Depressiona

ADHD Versus Non-ADHD Control ADHD Versus Depression

Injury Classification (ICD-9 injury code)
No. of 

Individuals
ADHD 

(n = 31,752)
Non-ADHD Control  

(n = 95,256)
No. of 

Individuals
ADHD 

(n = 29,965)
Depression 
(n = 29,965)

Unspecified injury (959) 4,044 1,320 (4.2) 2,724 (2.9)*** 2,494 1,199 (4.0) 1,295 (4.3)*
Unspecified sprain of back (847) 3,339 1,038 (3.3) 2,301 (2.4)*** 2,159 1,001 (3.3) 1,158 (3.9)**
Other multiple/ill-defined dislocations (839) 1,790 710 (2.2) 1,080 (1.1)*** 1,067 695 (2.3) 372 (1.2)***
Sprains/strains of ankle and foot (845) 2,266 694 (2.2) 1,572 (1.7)*** 1,220 640 (2.1) 580 (1.9)
Contusion to leg/unspecified sites (924) 1,387 437 (1.4) 950 (1.0)*** 864 404 (1.3) 460 (1.5)
aValues presented as n (%) unless otherwise specified.
*P < .05, **P < .001, ***P < .0001; P values, relative to individuals with ADHD.
Abbreviation: ICD-9 = International Classification of Diseases, Ninth Revision.

Figure 2. Risk Factors for Injury Claim Among Individuals With Attention-Deficit/Hyperactivity Disorder (ADHD),  
Non-ADHD Controls, and Individuals With Depression
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Table 6. Impact of Injury Claims on Productivity-Related Variables
ADHD Versus Non-ADHD Control ADHD Versus Depression

ADHD Non-ADHD Control ADHD Depression
Variable Injury No Injury Injury No Injury Injury No Injury Injury No Injury
Absences, na 126 503 287 1,600 126 499 106 519

Number of days, mean 20.7 20.1 24.0*** 19.8 21.0 20.0 23.0 21.0
Short-term disability, n 433 1,969 1,008 6,341 433 1,967 423 1,995

Number of days, mean 11.8**** 5.7 8.4**** 3.3 12.0**** 6.0 18.0**** 10.0
Worker’s compensation, n 305 1,250 676 4,026 305 1,247 304 1,252

% of patients 10.5** 5.6 9.2** 6.3 10.5** 5.6 11.2* 7.6
aIncludes all types of work absences, including paid holidays, vacations, and sick days, because some employers do not differentiate.
*P < .05, **P < .01, ***P < .001; ****P < .0001; P values, relative to corresponding individuals without injury claims.
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Annual Health Care Costs
Direct costs. When all groups were compared, direct 

mean health care expenditures (in individuals with or 
without injury claims) were highest in individuals in 
the depression group, followed by the ADHD group, 
then the non-ADHD controls. The presence of an 
injury claim approximately doubled direct mean health 
care costs in all groups (P < .0001 for the difference 
between costs for individuals with injury claims 
and those without injury claims in the ADHD, non-
ADHD control, and depression groups; Figure 3). For 
individuals with injury claims, direct costs were higher 
for individuals in the ADHD group than for those 
in the non-ADHD control group (means: $6,482 vs 
$4,381, P < .0001; medians: $3,453 vs $1,513), while 
direct costs for individuals in the depression group were 
higher than those in the ADHD group (means: $10,756 
vs $6,636, P < .0001; medians: $4,398 vs $3,601).

Direct injury-related costs were similar for 
individuals with ADHD and non-ADHD controls 
(means: $1,109 vs $1,041 per individual, P = not 
significant; medians: $273 vs $256) but significantly 
lower for individuals with ADHD than for those with 
depression (means: $1,084 vs $1,792 per individual 
P < .01; medians: $266 vs $306), with most of the 
difference in direct mean costs due to increased inpatient 
admission costs in the depression group (Figure 4).

Indirect costs. The presence of an injury claim 
did not significantly affect indirect expenditures for 
worker’s compensation in any of the cohorts studied. 
There were also no significant differences in mean 
worker’s compensation costs for individuals with injuries 

between cohorts ($488 vs $439 and $488 vs $785 for 
the ADHD vs non-ADHD control and ADHD vs 
depression comparisons, respectively, P = not significant 
for both comparisons). Median worker’s compensation 
costs were zero for patients with injury claims in all 
cohorts, regardless of the presence of injury claim(s).

For individuals in either the ADHD or depression 
cohorts, the presence of an injury claim had no 
significant impact on costs due to workplace absence, 
although these costs were significantly higher for non-
ADHD individuals with an injury than for non-ADHD 
individuals without an injury claim (means: $4,335 vs 
$3,237, P < .0001; medians: $2,783 vs $2,812). Workplace 
absence costs for individuals with injuries were similar for 
the comparisons between the ADHD versus non-ADHD 
control and the ADHD versus depression cohorts (means: 
$3,397 vs $4,335 and $3,397 vs $3,856, respectively, 
P = not significant for both comparisons; medians: 
$2,566 vs $2,783 and $2,566 vs $2,973, respectively).

The presence of an injury claim was associated with 
increased short-term disability expenditures in all 
cohorts. In the ADHD cohort, mean short-term disability 
costs were $1,303 for individuals with an injury claim 
and $620 for those without an injury (P = .0001). In the 
depression cohort, short-term disability costs were $2,152 
for individuals with injuries and $1,131 for those without 
(P < .0001), and among non-ADHD controls, these figures 
were $946 and $341, respectively (P < .0001). Mean short-
term disability costs for individuals with ADHD with 
injury claims ($1,303) were numerically higher than 
those of non-ADHD control individuals with injuries 
($946, P = not significant), but significantly lower than 
for individuals with depression and injury claims ($2,152, 
P = .0099). Median short-term disability costs were zero in 
all cohorts regardless of the presence of injury claim(s).

Ratio of indirect costs to direct costs. In the 
comparisons between the ADHD and depression groups, 
total mean direct health care costs were greater than total 
indirect costs in individuals with injury claims ($6,636 
vs $5,188 in the ADHD group; $10,756 vs $6,793 in the 
depression group). In individuals without injuries, mean 
direct costs were close to, or slightly lower than, indirect 
costs ($3,815 vs $4,238 and $5,418 vs $5,462, respectively). 
The ratio of indirect costs to direct costs was higher 
for individuals with ADHD than for individuals with 
depression regardless of injury status. For individuals 
with injuries, this ratio was 0.78 for the ADHD group 
and 0.63 for the depression group; for those without 
injuries, the ratios were 1.11 and 1.01, respectively.

DISCUSSION

ADHD in adults remains a relatively poorly studied 
condition, and little is known about the consequences 
of the impairments associated with adult ADHD. In 

Figure 3. Total Health Care Costs Among Individuals With and 
Without Injury Claims in the Attention-Deficit/Hyperactivity 
Disorder (ADHD), Non-ADHD Control, and Depression 
Groupsa

aError margins represent standard errors.
*P < .0001 relative to individuals in the same cohort with no injury 

claims. 
**ADHD matched 1:3 with non-ADHD control group.
***ADHD matched 1:1 with depression group.

12,000

10,000

8,000

6,000

4,000

ADHD**

To
ta

l H
ea

lth
 C

ar
e 

Co
st

 ($
)

2,000

0
Non-ADHD

Control
ADHD*** Depression

P < .0001

P < .0001

3,722

6,482*

2,110

4,381*

*

3,815

6,636

*

5,418

10,756Injury
No injury



© COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC.

Risk of Injury Associated With ADHD

doi:10.4088/PCC.10m01031  e9Prim Care Companion CNS Disord 2011;13(2)

addition to the core symptoms of inattentiveness, 
hyperactivity, and impulsivity, ADHD can result in 
impairments to normal function, including planning 
skills,30 sleep patterns,31 and psychomotor speed/response 
times.32,33 Furthermore, psychiatric comorbidities 
are common in individuals with ADHD, and the 
associated impairments tend to increase with age.34 
These impairments and the symptoms of ADHD can 
have a considerable impact on workplace performance. 
When combined with the nontrivial prevalence of adult 
ADHD and the fact that treatment rates are generally 
low (even though cost-effective therapies are available), 
ADHD has been identified as a good candidate for 
targeted workplace screening/treatment programs.8

This large-scale, claims-based analysis provides 
information on the economic and personal impact of 
ADHD in adults. It also demonstrates an association 
between ADHD and the risk for injury in this population. 
Our analysis showed that adults with ADHD were 
more likely to make injury claims than both non-
ADHD controls and individuals with depression. Most 
injuries were relatively minor, which is consistent with 
previous research identifying sprains and strains as 
one of the most common types of injury in the general 
population.35,36 In general, males and younger individuals 
were more likely to claim for injuries, which is consistent 
with injury data from the general population.37,38 

Our results are also broadly consistent with those 
from a recent retrospective study of claims data from 
children and adults, which also reported an association 
between ADHD and injuries. The earlier study found 
that strains and sprains were the most common injuries 
among the general population and that injuries were 
most likely in younger individuals (aged 5–9 years).21 
The association between injuries and ADHD, however, 
was strongest in very young individuals (aged 0–4 years), 

and injuries most strongly associated with ADHD were 
those of an intracranial nature. Although there are 
broad similarities between this earlier study21 and the 
present analysis (both were retrospective analyses of US 
claims data), there are several differences that should be 
highlighted when trying to compare results. The present 
study focused exclusively on adults, while the earlier 
study included children and adults. The present study 
was also based on more recent data (2006 compared with 
1998–2005) and from a larger database (between 5.7 
million and 9.6 million individuals per year compared 
with approximately 60,000) than the earlier study.21

In the present study, it was interesting to note 
that injury claims were significantly more common 
among females with ADHD than among either those 
without ADHD or those with depression. If individuals 
with depression are genuinely less prone to injuries 
than individuals with ADHD, it could be that the 
inclusion of individuals with comorbid depression 
in the ADHD group lowered the injury rate. These 
results suggest that, for adult females, injury claims are 
more likely in individuals with ADHD than in those 
without ADHD. However, it should be noted that, 
although a number of comparisons achieved statistical 
significance in this analysis, the absolute difference 
between cohorts was small in many cases, so these 
differences should be interpreted with caution.

It should also be noted that, although the original 
ADHD, non-ADHD control, and depression cohorts 
were matched on various demographic characteristics, 
there were differences between cohorts in the subsequent 
stratification by injury status. Some of the differences 
(or lack thereof) in injury data and expenditures in the 
present analysis could be due to these differences or 
due to other unmeasured differences between cohorts. 
For example, it has been estimated that less than 20% 

Figure 4. Injury-Related Costs Among Individuals With Attention-Deficit/Hyperactivity 
Disorder (ADHD), Non-ADHD Controls, and Individuals With Depressiona

aError margins represent standard errors.
*P < .05, **P < .01, ***P < .0001; P values, relative to individuals with ADHD.
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of adults with ADHD have been diagnosed or treated,39 
so it is possible that the non-ADHD cohorts (controls 
and individuals with depression) included individuals 
with undiagnosed ADHD. If this was the case, the 
cost of injuries reported here for the non-ADHD 
control group may overestimate the costs incurred by 
individuals who genuinely do not have the disorder.

In addition to the direct costs of health care claims, 
the MarketScan databases provide the additional benefit 
of quantifying indirect (productivity-related) costs. 
Given the profound impact that the disorder can have 
on productivity, these costs are of particular value in 
studies of ADHD. Previous research supported by WHO 
estimated that ADHD is responsible for a total of 143.8 
million days of lost productivity in the 10 countries 
studied.8 In the United States, ADHD resulted in a mean 
of 10.0 days of absenteeism, 29.1 days of decreased work 
quantity, and 13.6 days of decreased work quality per year 
for every affected employed individual. This translated 
to a total of 104.7 million days of lost productivity in the 
United States alone.8 Across all 10 countries, employed 
adults lost a mean of 22.1 days of productivity per 
year, with 15.8 days of these being directly attributable 
to ADHD rather than to comorbidities. Although no 
evidence of work quality was collected in the present 
study, it is conceivable that some injuries associated with 
ADHD could affect workplace performance without 
necessitating a period of absence from the workplace. If 
this was the case, the productivity losses associated with 
injuries reported here are probably underestimates.

In both the ADHD and depression groups in the 
present study, direct treatment costs were higher than 
indirect costs for individuals with injury claims, while for 
individuals without injuries, indirect costs were slightly 
higher than direct costs. This suggests that injuries 
tended to have more of an impact on direct treatment 
costs than on costs due to lost productivity. Although 
total health care costs were high for individuals with 
depression, it should be noted that the ratio of indirect 
costs to direct costs was higher for patients with ADHD 
than for those with depression, regardless of injury 
status. This finding provides further evidence of the 
impact ADHD can have on adults in the workplace 
and reinforces the importance of productivity data 
in quantifying the economic burden of ADHD.

Claims data provide a valuable alternative to clinical 
data for investigating the relationship between injuries 
and ADHD, with some potential advantages. The patient 
population in the MarketScan databases is likely to be 
more representative of the general population than the 
homogeneous group typically selected for clinical trials. 
Clinical trials frequently exclude individuals who are 
nonadherent to medication or who have multiple and/
or serious physical and mental comorbidities, despite the 
fact that these individuals can represent a large proportion 

of the overall ADHD population.40 Although the present 
analysis was retrospective in nature, the data used were 
not collected specifically to study the link between ADHD 
and injuries and are therefore not subject to bias in recall 
associated with some retrospective clinical research.41

The present study expands on a smaller study of the 
relationship between ADHD and injury claims that 
reported data from 1998.21 In that study, 38% of the 
222 eligible adults with ADHD claimed for injuries, 
compared with 18% of matched patients without ADHD 
(P < .05 for the difference). The prevalence of injury 
claims was lower in the present study, although the 
study sample was considerably larger. Differences in 
design between the present study and the 1998 data21 
make direct comparisons difficult, but it is interesting 
to note that total health care costs for individuals with 
ADHD were significantly higher than for controls in 
both studies. In contrast, injury-related costs were 
significantly higher for individuals with ADHD than 
for those without the disorder in the earlier study21 
($483 vs $146, respectively, P < .05), while there 
was no significant difference in injury-related costs 
between the ADHD and non-ADHD control groups 
in the present study (> $1,000 in both groups).

Given that ADHD treatment is generally associated 
with an improvement in the symptoms associated with 
the disorder, it is possible that the number of injury claims 
related to attentional deficits, impulsivity, or hyperactivity 
would be reduced by treatment. In the present study, all 
individuals with ADHD were required to have evidence 
of treatment, so the injury rates reported may be lower 
than the rates among individuals with untreated ADHD.

Limitations
Despite the potential benefits of using claims-based 

data rather than clinical data for retrospective analyses 
of ADHD, it is important to note that this study has a 
number of limitations. First, the study used an injury 
claim as a proxy for actual injury. While it is possible 
that a dataset based on claims data may capture more 
injuries than one based on clinical data (which may 
only capture relatively major injuries necessitating 
a referral to an emergency room), minor injuries 
not worthy of any medical attention would not be 
captured by either claims data or clinical data. The 
frequency of these injuries is likely to be higher than 
that of major injuries, but additional research in this 
area would be required to confirm this. Although all 
individuals with ADHD were required to have evidence 
of treatment, no measures of treatment adherence 
were collected for the present analysis. Consequently, 
it is not known to what extent individuals were 
adherent to their treatment regimens, so the impact of 
treatment on injury claims cannot be determined.
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Second, only data from individuals with access to 
employer-sponsored health insurance were captured. 
Approximately 40% of the individuals in the MarketScan 
data presented here were insured employees; the 
remainder had access to a health plan because a family 
member was insured. As the employment status of 
dependents/spouses was not recorded, it was not 
possible to quantify the overall employment rate of 
the individuals in the present analysis. Although the 
MarketScan databases are geographically diverse, 
covering the whole of the United States, they may 
underrepresent unemployed or uninsured individuals, 
and are therefore not necessarily representative of 
the whole population. This is particularly relevant 
for studies of ADHD, as adults with the disorder are 
2 to 3 times less likely to be in full-time employment 
than non-ADHD controls.42,43 As a consequence, the 
present study may represent only a fraction of the 
overall picture of injury risks in adults with ADHD in 
the United States. Unemployment has also been shown 
to be more common among patients with depression 
than among those without the condition,44 so the risk 
of injuries among patients with depression may also be 
an underestimate of the rate in the general population. 

Finally, individuals who died during 2006 were not 
eligible for inclusion in the study because they were 
not enrolled in a health plan for all 12 months of the 
year. Consequently, data relating to the frequency of 
fatal injuries could not be measured, and it should 
not be inferred from our data that individuals 
with ADHD did not incur serious injuries.

CONCLUSION

In this population selected on the basis of medical 
claims and productivity data rather than clinical 
referrals, adults with ADHD were more likely to report 
injury claims than adults without ADHD or adults 
with depression. Although most injuries were relatively 
minor in nature, individuals with injuries incurred 
higher total direct health care costs than those without 
injuries. Furthermore, the ratio of indirect costs due to 
workplace absence to direct health care costs was higher 
for adults with ADHD than for adults with depression, 
demonstrating the importance of productivity data in 
calculating the true economic burden of ADHD in adults.
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