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AbstrAct
Background: This study aimed to explore risk factors 
of risk-taking behavior (RTB) and injury in children with 
attention deficit/hyperactivity disorder (ADHD). 

Methods: The cross-sectional study assessed a clinical 
sample of 57 children aged 7 to 17 years who were 
diagnosed with ADHD. All participants completed 
measures of ADHD symptom severity, risky behaviors, 
and history of injury. 

Results: There was a positive correlation between RTB 
and rates of injury. Younger age and more severe ADHD 
symptoms were associated with RTB and with injury 
incidence. Children treated with ADHD medications 
displayed more risky behaviors, but there was no significant 
correlation between medication status and the number of 
sustained injuries. The effect of ADHD symptoms’ severity 
on injury was mediated through risk-taking behavior. 

Conclusions: These results suggest that better control 
of ADHD symptoms should reduce RTB and associated 
injuries and call for investigation of methods to achieve it. 
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their healthy counterparts ((3-6). ADHD was reported to 
nearly double the risk for injuries in childhood (3, 5-8). 
The proneness of children with ADHD to injury is driven 
by the core characteristics of ADHD, including excessive 
risk-taking, impulsivity, poor control of aggression, and 
substance abuse (4, 6, 8, 9). 

Whereas non-intentional injuries are the focus of 
research in many ADHD studies, risk-taking behaviors 
(RTBs), which are also very common among children 
with ADHD, have rarely been studied in depth. This is 
probably because many recent studies that focused on 
injury risk and its correlation to ADHD in children were 
large-scale population-based investigations in which injury 
rates were based on data obtained from medical records of 
pediatric wards and emergency rooms (4-8). Since injury-
prone behavior is not routinely documented in hospital 
records, its association with ADHD is not included in 
epidemiological studies. 

One earlier study (10) noted that preschoolers with 
ADHD had increased rates of RTBs but not increased 
rates of actual injuries compared to typically developing 
children. In that study, however, only injuries requiring 
medical assistance were documented since those data 
were taken solely from hospital reports on diagnosis and 
treatment management. 

It is reasonable to link the severity of ADHD symptoms 
with associated physical injury. However, our literature 
search yielded only one relevant study on these issues. 
Those authors reported that the severity of inattentive 
symptoms, but not the severity of impulsive or hyperac-
tive symptoms, correlated with injury among school-age 
children (5). In contrast. The association between treat-
ment with stimulants and injuries was extensively studied 
and, overall, stimulants were found to reduce the risk for 
unintentional injuries in children with ADHD (8, 11). 

Risk-Taking Behavior Mediates Injury in Children 
with Attention Deficit/Hyperactivity Disorder
Idit Dekel, MD, PhD,1,2 Jonathan Kushnir, PhD,1 Martin Efron, MD,1 Ehud Mekori-Domachevsky1,2  
Mariela Mosheva, MD,1,2 and Doron Gothelf, MD,1,2

1 The Child Psychiatry Division, Edmond and Lily Safra Children’s Hospital, Sheba Medical Center, Tel Hashomer, Ramat Gan, Israel
2 Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel

IntroductIon 
Attention deficit/hyperactivity disorder (ADHD) affects 
approximately 5% of children and adolescents and is char-
acterized by symptoms of inattention, impulsivity, and 
hyperactivity ((1, 2). ADHD is known to be associated 
with several factors which may potentially put affected 
individuals at a higher risk for accidents and injuries than 
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Better understanding of the risk factors and associa-
tion between RTBs and associated injuries in children 
with ADHD is important as a first step in developing 
interventions for decreasing the injury rate in those 
children. The aims of the present study were to explore, 
for what we believe to be the first time, the associations 
between RTBs, unintentional injuries and severity of 
ADHD symptoms.  We hypothesized that RTBs will be 
positively correlated to the incidence of injuries, and 
that younger age and severity of ADHD symptoms will 
increase the risk of injury both directly and indirectly.

Methods
Fifty-seven children (37 boys and 20 girls), aged 7 to 17 
years (mean 9.5 ± 2.9) diagnosed with ADHD accord-
ing to the Diagnostic and Statistical Manual of Mental 
Disorders-5, were included in the study. The children were 
recruited from the ADHD Clinic at the Safra Children’s 
Hospital, Sheba Medical Center, Israel, and were all evalu-
ated by a child and adolescent psychiatrist at their first 
appointment in the clinic. The ADHD subtypes among 
the participants were: inattentive presentation (n = 18, 
31.6%), combined presentation (n = 34, 59.6%), and 
other specified ADHD (n = 5, 8.8%). Forty-seven of the 
participants were diagnosed with ADHD for the first time 
in our clinic and therefore were medication naive. Ten of 
the participants were treated elsewhere, and since their 
symptoms did not improve they were referred to our 
clinic. Hence, these 10 participants were not medication 
free when enrolled to this study. 

Excluded were children with any of the following 
characteristics as established by means of a review of their 
medical history and/or by study screening assessment: 
diagnosis of intellectual disability or autism spectrum 
disorder, diagnosis of a psychotic disorder, history of a 
serious medical illness, major developmental delay and/
or extreme physical disability, or neurological disorder 
(e.g., epilepsy, cerebral palsy, or traumatic brain injury). 

The following measures were used in the study: 
1. ADHD Rating-Scale IV - Hebrew translation (ADHD-RS 

(12)). The ADHD Rating Scale-IV obtains parental rat-
ings on the frequency of each of the ADHD symptom 
based on DSM-IV criteria. The scale consists of two 
subscales of inattention (9 items) and hyperactivity-
impulsivity (9 items). Higher scores in each subscale 
indicate higher levels of ADHD symptoms. 

2. Injury Behavior Checklist - Hebrew translation (IBC-H 
(13)). An adult responder is asked to report the child’s 

frequency of engaging in each of 24 behaviors on a 
5-point scale, ranging from 0 to 4. Examples of the 
injury behaviors targeted by the questionnaire include 
riding a bike in unsafe areas, jumping off furniture, and 
jumping down the stairs. This 0 to 4 scale is scored as 
follows: 0 = not at all, 1 = very seldom (has happened 
once or twice), 2 = sometimes (about once a month), 3 
= pretty often (about once a week), and 4 = very often 
(more than once a week). The IBC score is the total sum 
of the 24 items, and the scores can range from 0 to 96. In 
addition, parents were asked about their child’s medical 
history using a questionnaire constructed especially 
for the current study. It includes items regarding the 
frequency of 8 categories of injuries such as burns, deep 
lacerations, swallowed foreign objects, or head trauma, 
during the preceding year on a 4-point scale, ranging 
from 0 to 3 (0 = never, 1 = once or twice, 2 = 3 times, 
and 3 = 4 times or more). The injury history score is the 
total sum of the 8 items, and scores can range from 0-24. 

Approval for this study was granted from the institu-
tional review board of Sheba Medical Center, Israel. Data 
were collected from questionnaires routinely completed 
by parents as a part of the initial clinical evaluation in 
the Pediatric ADHD Clinic. 

Pearson correlation tests were used to assess associa-
tions between study variables, and Pearson’s chi-square 
test was used to compare the distribution of RTBs and 
injury scores between children with vs. those without 
medications for ADHD. Structural Equation Modeling 
(SEM) was used to test the relationships between study 
variables. The model was analyzed in Mplus version 7.4 
(Muthén & Muthén, 1998–2015). Student t-test was used 
to compare the ADHD-RS scores between the medicated 
and unmedicated participants.

results
The number of injury events during the preceding year 
that were elicited by our data search of children with 
ADHD ranged between 0-11 (mean 3.61 ± 3.04), and the 
IBC score ranged between 0-83 (mean 15.24 ± 17.65). 
RTBs were positively and significantly correlated to a 
history of injury in the preceding year (r = 0.53, p < 0.005).

As predicted, the IBC scores correlated negatively 
with age and positively with the severity of the child’s 
ADHD-RS total scores, as well as with inattention and 
impulsivity/hyperactivity subscale scores, as displayed in 
Table 1. Children on ADHD medications had significantly 
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higher scores on the IBC scale than those not receiving 
ADHD medications (Table 1). There were no significant 
gender-based differences on the IBC scores. 

Events of injuries during the preceding year correlated 
negatively with the child’s age and positively with the 
severity of the ADHD-RS total scores and inattention 
subscale scores. There were no correlations linking the 
scores for injury and impulsivity/hyperactivity subscale 
score of the ADHD-RS or with the use of ADHD medica-
tion. There was also no significant gender difference for 
the rates of injury.

We next analyzed whether RTB mediates the effect 
of age, ADHD severity, or medication status on injury. 
Using structural equation modeling (Figure 1), we found 
that RTBs were significantly associated with age (B = 
-1.26, p = 0.047) and ADHD-RS scores (B = 0.64, p = 
0.001), and marginally significantly associated with 
ADHD medication status. Medicated children had an 
average IBC score that was 10 units higher than that of 
non-medicated children (p = 0.051). It should be noted 
the overall ADHD-RS score was significantly higher for 
the medicated compared to the non-medicated children 
(30.67±11.19 vs. 22.76±8.97, p = 0.024) 

RTB was significantly associated with injury (B = 0.08, 
p < .001), but there was no significant direct association 
between injury and age, ADHD medication status, or 
ADHD–RS scores (Figure 1). RTB fully mediated the 
association between ADHD-RS score and Injury; the 
indirect effect of ADHD-RS through RTB on Injury was 
significant (B = 0.05, p = 0.015). Finally, RTB did not 
mediate the relation between age and Injury and ADHD 
medication and Injury (Figure 1).  

dIscussIon
The results of the present study demonstrated a significant 
association between RTB and rate of injuries. Furthermore, 
mediation analysis revealed that the variables of younger 
age and severity of ADHD symptoms predicted RTBs, 
while there was no direct association between them and 
injury. The effect of ADHD symptom severity on injury 
was entirely  mediated by the child’s RTB. 

Increased RTBs had been previously suggested to 
lead to injury since they result in increased exposure to 
hazardous situations (14, 15). Higher numbers of RTBs 
in children diagnosed as having ADHD are believed to 
be attributable to the cognitive and behavioral changes 
that result from ADHD and that negatively impact the 
child’s ability to appraise the likelihood of injury and to 
take appropriate steps to avoid it (15). 

Preschoolers with ADHD exhibit more RTBs than 
typically developing preschoolers, but evidence of the 
relation of ADHD to injury and accidents in this age group 
is inconsistent (10, 16). To the best of our knowledge, 
the current study represents the first demonstration that 
higher rates of RTBs are associated with more frequent 
accidents and injuries in school-aged children diagnosed 
with ADHD, and that risky behaviors mediate the associa-
tion between the severity of ADHD symptoms with injury 
and accidents. These findings are important, since risky 
behaviors are modifiable, at least to some degree, and can 
be a target for novel interventions aimed at decreasing 
RTBs in ADHD-diagnosed children, such as by specific 
parent training methods (17).  

There are limited data on the association between age 
and RTB and injury in children with ADHD. We found 
a negative correlation between them in our sample of 
children aged 7-17. In line with our findings, one large 
epidemiological study on children and young adults with 

Figure 1. Structural equation model for analyzing associations 
between age, ADHD medication status, and severity of ADHD 
symptoms (ADHD-RS) with risk-taking behavior (RTB) and injury 
scores

Age

ADHD medications

ADHD-RS

RTB

Injury

-1.3*
0.1**

-0.1
0.7

10.0

0.7**
0.0

Table 1. The association between risk-taking behavior and 
injury with age, severity of ADHD symptoms, medication 
status, and sex

RTB Injury
R p R p

Age -.41** .002 -.43** .001

ADHD-RS .52** <.001 .32* .02

ADHD-RS-inattention .34* .01 .29* .04

ADHD-RS–impulsivity .48** <.001 .23 .10

ADHD medications Mean (SD) Mean (SD)
yes (n = 10) 28.56 (31.18) T=-2.6;  

p = 0.01
3.32 (2.92) T=-1.5;  

p = .84no (n = 47) 12.63 (12.6) 4.8(3.41)

Sex Mean (SD) Mean (SD)
girls (n = 20) 11.26 (11.29) T=1.2;  

p = 0.08
3.89 (2.98) T=-0.5;  

p = .96boys (n = 37) 17.87 (19.86) 3.46 (3.12)

*p<0.05, **p<0.01

*p<0.05, **p<0.01
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ADHD hospitalized for injuries reported the highest 
incidence of hospitalizations due to injury was at age 3 
to 6 years and at age 18 to 21 years (18). 

Finally, treatment with ADHD medication was associ-
ated with a higher rate of RTBs but not with associated 
injuries. ADHD medication had been shown to have a 
protective effect by decreasing accidental injuries (8, 11, 
19). However, in our cross-sectional study “medicated” 
children were referred to our ADHD clinic after a trial 
with ADHD medication that did not improve their ADHD 
symptoms significantly. Indeed, these children who were 
not medication-naïve had more severe ADHD symptoms, 
compared to the non-medicated participants. We assume 
that since these 10 participants have more severe ADHD 
symptoms they are more prone to risky behaviors. 

Potential limitations of our study include the relatively 
small sample size, the lack of a control group, and the 
absence of any validated questionnaires designed to 
measure RTBs in school-age children. We were obliged 
to use a questionnaire that had been originally designed 
to evaluate of risky behaviors in preschoolers (13) and 
later validated for children up to 9 years of age (20). Most 
of the items on that questionnaire, however, turned out 
to be relevant to older children and adolescents. 

In conclusion, we demonstrated that severity of the 
ADHD symptoms in children diagnosed as having ADHD 
is correlated to the incidence of injuries, and that this 
association is mediated by greater numbers of RTBs 
among them. Future studies are warranted to identify 
the components that contribute to RTB occurrence and 
to design interventions for reducing them. 
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