ORIGINAL ARTICLE

Inattention and impulsivity in attention-deficit/
hyperactivity disorder (ADHD) and pediatric extremity
fractures: an association between neurobehavioral traits
and trauma presentation

Tolgahan Korkmaz,' © Muhammed Yusuf Afacan,2® © Yener ince,* © Mete Ozer,"® © Firat Oz,5
Mehmet Ali Talmag'

'Department of Orthopaedics and Traumatology, Basaksehir Cam and Sakura City Hospital, Istanbul-Tiirkiye

2Department of Orthopaedics and Traumatology, Istanbul Physical Therapy and Rehabilitation Training and Research Hospital,
Istanbul-Ttirkiye

3Department of Anatomy, Istanbul University-Cerrahpasa, Institute of Graduate Studies, Cerrahpasa Faculty of Medicine, Istanbul-Ttirkiye
‘Department of Orthopaedics and Traumatology, LIV Ulus Hospital, Istanbul-Tiirkiye

SDepartment of Orthopaedics and Traumatology, Acibadem Maslak Hospital, Istanbul-Tiirkiye

ABSTRACT

BACKGROUND: This study aimed to investigate whether the severity of attention-deficit/hyperactivity disorder (ADHD) symp-
toms, particularly inattention and impulsivity, is associated with extremity fractures in children. Additionally, ADHD symptom scores
were compared between surgically and conservatively treated fracture cases, and the relationship between trauma energy level and
ADHD symptoms was evaluated.

METHODS: In this cross-sectional study, 160 children aged 7—17 years were evaluated. Participants were divided into three groups:
children with surgically treated fractures (n=40), children with conservatively treated fractures (n=40), and fracture-free controls
(n=80). ADHD symptoms were assessed using a parent-completed Screening and Assessment Scale based on the Diagnostic and Sta-
tistical Manual of Mental Disorders, Fourth Edition (DSM-IV). Sociodemographic data, trauma mechanisms, and fracture characteristics
were also documented.

RESULTS: Children with fractures had significantly higher inattention scores (6.13+3.44 vs. 4.26+2.34; p<0.001), impulsivity scores
(6.50£4.70 vs. 4.45£2.10; p=0.001), and total ADHD scores (12.60+£6.41 vs. 8.74+3.62; p<0.001) compared with controls. No sig-
nificant differences were observed between the surgical and conservative treatment groups or between low- and high-energy trauma
subgroups. Sociodemographic variables and fracture history among siblings did not differ significantly between the groups.

CONCLUSION: Higher ADHD symptom scores were significantly associated with the occurrence of extremity fractures in children.
These findings suggest that assessing ADHD-related symptoms may provide useful insights during pediatric trauma evaluations. How-
ever, due to the cross-sectional design, temporality and causality cannot be established. Longitudinal studies are needed to confirm
these associations.
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dic injury; pediatric fractures; trauma.
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INTRODUCTION

Children may present with a variety of behavioral disorders,
including conduct disorder, attention-deficit/hyperactivity
disorder (ADHD), anxiety disorders, and somatic symptom
disorders. Among these, ADHD—characterized by difficul-
ties in sustaining attention, excessive activity, and impaired
impulse control—has been identified as a potential risk fac-
tor for accidental injuries.!' Previous studies have reported
that children with fractures exhibit higher rates of behavioral
problems and reduced social competence, suggesting that psy-
chosocial factors may contribute to fracture risk and should
be considered in injury prevention strategies.! According to
the Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5), ADHD is a neurodevelopmental disor-
der characterized by persistent patterns of inattention and/or
hyperactivity—impulsivity that interfere with academic, social,
or occupational functioning. Inattention includes difficulties
maintaining focus, following instructions, organizing tasks, re-
sisting distractions, and remembering routine responsibilities.
] Hyperactivity and impulsivity manifest as excessive move-
ment, difficulty remaining seated, frequent talking, interrupt-
ing others, and difficulty waiting for one's turn.[%7]

A substantial proportion of children and adolescents expe-
rience traumatic events, which may lead to significant psy-
chological and developmental consequences.®! Children
with ADHD may be particularly vulnerable to traumatic
experiences, likely due to impulsivity and difficulties with
self-regulation.’'2 Previous studies have demonstrated that
trauma-exposed children with ADHD often exhibit more se-
vere symptoms and greater externalizing behaviors compared
with those without trauma exposure, although these associa-
tions may weaken after adjustment for confounding factors.
131 Although children with ADHD may recognize potentially
dangerous situations, they often underestimate the severity
of the potential consequences of their actions.['>'] Given the
high frequency of trauma exposure in this population, clini-
cians are encouraged to routinely assess trauma history in
children presenting with ADHD. However, existing evidence
regarding the prevalence of trauma exposure among individu-
als with ADHD remains limited and shows considerable vari-
ability across studies.!"’]

Despite these associations, the direct relationship between
ADHD symptom severity and fracture occurrence in children
remains insufficiently explored. Therefore, this study aimed
to investigate whether ADHD symptom scores—particularly
inattention and impulsivity—are associated with the occur-
rence of extremity fractures in the pediatric population. Ad-
ditionally, ADHD symptom scores were compared between
surgically and conservatively treated pediatric fracture cases,
and the potential relationship between trauma energy level
and ADHD symptom severity was evaluated.

By examining demographic variables, familial fracture history,
and trauma-related characteristics, this study further sought
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to determine whether ADHD symptomatology may repre-
sent an independent risk factor for fractures in children.

MATERIALS AND METHODS

This observational, cross-sectional study was conducted to
investigate the association between childhood extremity
fractures and attention-deficit/hyperactivity disorder-related
symptomatology. This study was approved by the Basaksehir
Gam ve Sakura City Hospital Ethics Committee (Date:
15.05.2025, Decision no: KAEK-11/09.04.2025.123), and all
procedures were performed in accordance with the Decla-
ration of Helsinki. Written informed consent was obtained
from the legal guardians of all participants.

A total of 160 pediatric patients aged 7—17 years who pre-
sented to the orthopedics and traumatology outpatient clinic
in 2025 were included. Participants were classified into three
groups:

Group |: Children with upper or lower extremity fractures
requiring surgical treatment (n=40),

Group 2: Children with comparable fractures managed con-
servatively (n=40),

Group 3: Age- and sex-matched controls without a history
of fractures, presenting with non-traumatic orthopedic com-
plaints (n=80).

Children with chronic systemic or neurological diseases, pre-
viously diagnosed psychiatric disorders (including ADHD),
those receiving psychotropic medications, or those with
comorbid conditions or a history of open fractures were
excluded. Therefore, ADHD-related measures in this study
reflect parent-reported symptom scores rather than clini-
cian-confirmed diagnoses.

Sociodemographic and clinical data were collected through
structured interviews and review of medical records. The fol-
lowing variables were recorded: age, sex, parental age and
age at childbirth, number of siblings, personal history of prior
fractures, and fracture history among siblings. Trauma-related
variables included mechanism of injury (categorized as fall,
sports injury, traffic accident, or fall from height), trauma en-
ergy level (low-energy: fall or sports injury; high-energy: traf-
fic accident or fall from height), and fracture laterality (right
vs. left).

ADHD symptoms were assessed using the first 18 items of
the DSM-IV-Based Screening and Assessment Scale for At-
tention Deficit and Disruptive Behavior Disorders, originally
developed by Atilla Turgay!'”! and subsequently validated in
Turkish by Ercan et al.l'! This instrument evaluates two core
dimensions: inattention and hyperactivity-impulsivity. The
parent-completed questionnaire consists of two subscales:
inattention (9 items) and impulsivity/hyperactivity (9 items).
Each item is rated on a 4-point Likert scale. Subscale scores
and a total score were calculated, with total scores ranging
from 0 to 54.
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Table I. Normality was confirmed, as the skewness and kur-
tosis values of all variables fell within the acceptable
range of =3 to +3

Skewness Kurtosis

Age -0.124 -1.302

Maternal age -0.046 -0.407

Paternal age 0.093 -0.887

Inattention score 1.055 1.475

Impulsivity score 1.546 2.814

Total ADHD score 1.030 0.933

Maternal age at childbirth 0.208 -0.711

Paternal age at childbirth 0210 -0.814

Normality was assessed using skewness and kurtosis values. All variables
fell within the acceptable range of -3 to +3.

Fracture cases were additionally categorized based on frac-
ture history as either first-time fractures (coded as |) or
recurrent fractures in children with a prior fracture history
(coded as 2).

Statistical analysis

An a priori power analysis was conducted using G*Power
(version 3.1.9.7) to determine the minimum sample size re-
quired to detect a statistically significant difference in ADHD
symptom scores between children with fractures and the con-
trol group. Assuming a medium effect size (Cohen’s d=0.5), a
significance level (o) of 0.05, and a statistical power (1-[) of
0.80 for a two-tailed independent samples t-test, the required
minimum sample size was calculated as 64 participants (32
per group). To enhance statistical reliability and account for
potential data loss, a total of 160 participants were included:
80 in the fracture group (40 surgical, 40 conservative) and 80
in the control group.

All statistical analyses were performed using IBM SPSS Sta-
tistics for Windows (version 26.0; IBM Corp., Armonk, New
York, USA). The normality of continuous variables was as-
sessed using skewness and kurtosis values, with values be-
tween —3 and +3 considered acceptable (Table 1).I'-'"] As all
variables fell within the acceptable range of -3 to +3, normal
distribution was assumed, and parametric tests were applied.
The primary comparison was prespecified as children with
fractures (Groups | and 2 combined) versus fracture-free
controls (Group 3), in accordance with the a priori power
calculation. Secondary prespecified analyses included compar-
isons between surgically and conservatively treated fractures
(Group | vs. Group 2) and between low- and high-energy
trauma subgroups. Continuous variables were analyzed using
independent-samples t-tests, while categorical variables were
compared using chi-square tests. Subgroup analyses evalu-
ated differences between fracture cases (Groups | and 2) and
controls (Group 3), between surgical and conservative treat-
ment groups (Group | vs. Group 2), and between low- and
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high-energy trauma within fracture subgroups. Additionally,
associations between ADHD scores and both trauma energy
level and surgical indication were examined. As these analyses
were prespecified and addressed distinct clinical questions,
hypothesis testing was limited to the defined contrasts; how-
ever, the potential for inflated type | error due to multiple
comparisons is acknowledged as a limitation. A p-value <0.05
was considered statistically significant.

RESULTS

A total of 160 pediatric participants were included and cate-
gorized into three groups: surgically treated fractures (Group
I, n=40), conservatively treated fractures (Group 2, n=40),
and fracture-free controls (Group 3, n=80).

No significant association was observed between sex and
group classification (p=1.000). The proportion of males and
females were identical in the fracture group (Groups | and 2:
72.5% and 27.5%, respectively) and the control group (Group
3). This distribution was intentionally balanced to minimize
potential confounding. Similarly, the total number of sib-
lings did not differ significantly between groups (p=0.591). In
Groups | and 2, the distribution of participants with I, 2,
3, and 24 siblings was 6.3%, 41.3%, 32.5%, and 20.0%, re-
spectively, compared with 5.0%, 45.0%, 37.5%, and 12.5% in
Group 3. There was no significant association between group
status and a history of fractures in siblings (p=0.738). In
Groups | and 2, 35.0% of participants had siblings with a his-
tory of fracture, compared with 32.5% in Group 3. Likewise,
the prevalence of prior fractures in the participants them-
selves did not differ significantly between groups (p=0.717).
In Groups | and 2, 23.8% of participants reported a previous
fracture, compared with 27.5% in Group 3 (Table 2).

No significant differences were observed in mean age be-
tween the fracture group (Groups | and 2: 11.7+3.01 years)
and the control group (Group 3: 12.5+2.88 years; p=0.088).
Similarly, no significant differences were observed between
groups in terms of maternal age (Groups | and 2: 40.21£6.15
vs. Group 3: 41.03+6.48; p=0.417) or paternal age (Groups
| and 2: 44.8146.69 vs. Group 3: 45.35+6.83; p=0.616).
No significant differences were observed in maternal age
at childbirth between Groups | and 2 (28.46%5.18) and
Group 3 (28.43+4.98; p=0.963), nor in paternal age at child-
birth (Groups | and 2: 33.06+5.28 vs. Group 3: 32.7515.27;
p=0.708) (Table 2).

Inattention scores were significantly higher in the fracture
group (Groups | and 2: 6.13%3.44) compared with the con-
trol group (Group 3: 4.26£2.34; p=0.000). Similarly, impulsiv-
ity scores were elevated in Groups | and 2 (6.50+4.70) com-
pared to Group 3 (4.45+2.10; p=0.001). Total ADHD scores
were also significantly higher in Groups | and 2 (12.6+6.41)
relative to Group 3 (8.74+3.62; p=0.000), indicating a greater
overall symptom burden in the fracture group (Table 2, Fig. I).

No significant association was found between sex and treat-
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Table 2. Comparison of categorical and continuous variables, including sociodemographic characteristics and attention-deficit/hy-
peractivity disorder (ADHD) subscale scores, between the fracture group (Groups 1-2) and the control group (Group 3)

Variable Groups 1-2 Group 3 Total
*Chi-square test n (%) n (%) n (%) p¥
Sex
Male 58 (72.5%) 58 (72.5%) 116 (72.5%) 1.000%
Female 22 (27.5%) 22 (27.5%) 44 (27.5%)
Number of siblings
[ 5 (6.3%) 4 (5%) 9 (5.6%) 0.591*
2 33 (41.3%) 36 (45%) 69 (43.1%)
3 26 (32.5%) 30 (37.5%) 56 (35%)
>4 16 (20%) 10 (12.5%) 26 (16.3%)
History of fracture in a sibling
Yes 28 (35%) 26 (32.5%) 54 (33.8%) 0.738*
No 52 (65%) 54 (67.5%) 106 (66.3%)
Prior fracture history
Yes 19 (23.8%) 22 (27.5%) 41 (25.6%) 0.717*
No 61 (76.3%) 58 (72.5%) 119 (74.4%)
**Independent-samples t test MeantSD MeantSD MeantSD p**
Age 11.7£3.01 12.5+2.88 12.1£2.96 0.088**
Maternal age 40.21+6.15 41.03+6.48 40.62+6.31 0.417%*
Paternal age 44.81+6.69 45.35+6.83 45.08+6.74 0.616**
Maternal age at childbirth 28.4615.18 28.4314.98 28.44+5.06 0.963**
Paternal age at childbirth 33.06+5.28 32.7545.27 32.91+5.26 0.708**
Inattention score 6.13£3.44 4.26+2.34 5.194£3.08 0.00#*
Impulsivity score 6.54.7 4.45£2.1 5.48+3.77 0.001**
Total score 12.6+6.41 8.74+3.62 10.67+5.54 0.00|**
SD: Standard deviation.
- ment group (p=0.802). In Group |, 75% of participants were
L e male and 25% female, compared with 70% male and 30% fe-
1 e male in Group 2. The number of siblings did not differ signifi-
12 cantly between groups (p=0.715). In Group |, 7.5% of par-
By ticipants had one sibling, 35% had two, 35% had three, and
£ = 22.5% had four or more compared with 5%, 47.5%, 30%, and
g . 6127-000" 65070 17.5% in Group 2, respectively. There were no significant dif-
- s ferences between groups in terms of sibling fracture history
) ; (p=0.101), reported in 25% of Group | and 45% of Group 2.
: Similarly, prior personal fracture history did not differ signifi-
0 rE— pe—— o cantly (p=0.115). In Group |, 15% of children had a previous

Figure 1. Comparison of inattention, impulsivity, and total attention-
deficit/hyperactivity disorder (ADHD) scores between the fracture
group (Groups 1 and 2) and the control group (Group 3). Children
with fractures had significantly higher mean scores for inattention
(p<0.001), impulsivity (p=0.001), and total score (p<0.001) com-
pared with controls. Statistical significance was determined using
independent-samples t tests.
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fracture, while 85% did not. In Group 2, 32.5% had a previous
fracture and 67.5% did not. The mechanism of trauma did not
differ significantly between the groups (p=0.242). In Group I,
falls accounted for 50% of injuries, sports-related injuries for
25%, traffic accidents for 20%, and falls from height for 5%.
The corresponding proportions in Group 2 were 57.5%, 30%,
5%, and 7.5%, respectively. Trauma energy levels were also
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Table 3. Comparison of demographic, clinical, and trauma-related variables between surgically and conservatively treated pediatric
fracture groups

Variable Groups | Group 2 Total
*Chi-square test n (%) n (%) n (%) p*
Sex
Male 30 (75%) 28 (70%) 58 (72.5%) 0.802
Female 10 (25%) 12 (30%) 22 (27.5%)
Number of siblings
I 3 (7.5%) 2 (5%) 5 (6.3%) 0.715
2 14 (35%) 19 (47.5%) 33 (41.3%)
3 14 (35%) 12 (30%) 26 (32.5%)
24 9 (22.5%) 7 (17.5%) 16 (20%)
History of fracture in a sibling
Yes 10 (25%) 18 (45%) 28 (35%) 0.101
No 30 (75%) 22 (55%) 52 (65%)
Prior fracture history
Yes 6 (15%) 13 (32.5%) 19 (23.8%) 0.115
No 34 (85%) 27 (67.5%) 6l (76.3%)
Mechanism of trauma
Fall 20 (50%) 23 (57.5%) 43 (53.8%) 0.242
Sports injury 10 (25%) 12 (30%) 22 (27.5%)
Traffic accident 8 (20%) 2 (5%) 10 (12.5%)
Fall from height 2 (5%) 3 (7.5%) 5 (6.3%)
Trauma energy level
Low 30 (75%) 34 (85%) 64 (80%) 0.402
High 10 (25%) 6 (15%) 16 (20%)
Injury side (laterality)
Right 23 (57.5%) 18 (45%) 41 (51.3%) 0.371
Left 17 (42.5%) 22 (55%) 39 (48.8%)
**Independent-samples t test Mean*SD Mean*SD Mean*SD p**
Age 12.08+3.12 11.33£2.88 11.7£3.01 0.268
Maternal age 40.03+5.78 40.4+6.57 40.21+6.15 0.787
Paternal age 44.58+6.71 45.05+6.75 44.81+6.69 0.753
Maternal age at childbirth 27.9+4.89 29.03+5.46 28.46+5.18 0.335
Paternal age at childbirth 32.4545.57 33.681+4.98 33.06+5.28 0.303
Inattention score 5.9+£3.51 6.35+3.39 6.131£3.44 0.562
Impulsivity score 6.73+5.42 6.28+3.91 6.5+4.7 0.672
Total score 12.58+6.99 12.63+5.87 12.6+6.41 0.972

SD: Standard deviation.

similar between the groups (p=0.402). In Group I, 75% of  curred on the right side and 42.5% on the left, while in Group
injuries were low-energy and 25% were high-energy, whereas 2, 45% were on the right and 55% on the left (Table 3).
in Group 2, 85% were low-energy and 15% were high-energy.  There was no statistically significant difference between the

Laterality of injury showed no significant difference between groups in terms of age (p=0.268). The mean age in Group
the groups (p=0.371). In Group I, 57.5% of fractures oc- | was 12.08+3.12 years, compared to |1.33+2.88 years in
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Table 4.

Comparison of inattention, impulsivity, and total attention-deficit/hyperactivity disorder (ADHD) scores according to

trauma energy level in surgically and conservatively treated fracture groups

Trauma energy level p*
Low energy High energy
*Independent-samples t test MeantSD MeantSD
Groups
Group |
Inattention score 6.07+3.68 5.4+3.1 0.610
Impulsivity score 7.33+5.64 4.9+4.46 0.223
Total score 13.33+£7.27 10.3+5.81 0.239
Group 2
Inattention score 6.03+3.28 8.17+3.76 0.158
Impulsivity score 6.241+4.02 6.5+£3.51 0.881
Total score 12.26+5.76 14.67+6.62 0.362
Total
Inattention score 6.05+3.44 6.44+3.52 0.687
Impulsivity score 6.75+4.84 5.5+4.08 0.345
Total score 12.77+6.48 11.94+6.3 0.647

SD: Standard deviation.

Group 2. Similarly, maternal age did not differ significantly be-
tween groups (p=0.787), with a mean of 40.03+5.78 years
in Group | and 40.40+6.57 years in Group 2. No significant
difference was found in paternal age (p=0.753); the mean was
44.58+6.71 years in Group | and 45.05£6.75 years in Group
2. The groups also showed no statistically significant differ-
ence in maternal age at childbirth (p=0.335), with means of
27.9+4.89 years in Group | and 29.03£5.46 years in Group 2.
Similarly, paternal age at childbirth was not significantly differ-
ent between groups (p=0.303), averaging 32.45+5.57 years in
Group | and 33.68+4.98 years in Group 2 (Table 3).

No statistically significant difference was found between
Group | and Group 2 in terms of inattention scores (Group
I: 5.904£3.51; Group 2: 6.35+3.39; p=0.562). Similarly, impul-
sivity scores did not differ significantly between the groups
(Group I: 6.73+5.42; Group 2: 6.28+3.91; p=0.672). To-
tal ADHD scores were also comparable between Group |
(12.58£6.99) and Group 2 (12.63£5.87), with no significant
difference (p=0.972) (Table 3).

There was no statistically significant difference in inattention
scores between children with low-energy trauma (6.07+3.68)
and those with high-energy trauma (5.40£3.10) in Group
I (p=0.610). Similarly, impulsivity scores were not signifi-
cantly different between the low-energy (7.33£5.64) and
high-energy (4.90+4.46) subgroups (p=0.223). Total ADHD
scores also showed no significant difference (low-energy:
13.33£7.27; high-energy: 10.30£5.81; p=0.239). In Group 2,
the inattention score was 6.03+3.28 in the low-energy group
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and 8.17£3.76 in the high-energy group, with no statistically
significant difference (p=0.158). Impulsivity scores were also
similar between low- and high-energy subgroups (6.24+4.02
vs. 6.50+3.51; p=0.881). Likewise, total ADHD scores were
not significantly different (low-energy: 12.26+5.76; high-en-
ergy: 14.67+6.62; p=0.362). When all fracture cases (Groups
| and 2 combined) were analyzed together, no statistically
significant differences were found in inattention scores be-
tween low-energy (6.05£3.44) and high-energy (6.44+3.52)
trauma (p=0.687). Impulsivity scores were also comparable
(6.75+4.84 vs. 5.50+4.08; p=0.345), as were total ADHD
scores (12.77+6.48 vs. 11.9416.30; p=0.647) (Table 4).

DISCUSSION

In this study, children with extremity fractures exhibited
significantly higher inattention, impulsivity, and total ADHD
scores compared to age- and sex-matched controls without
fractures. These differences were statistically significant, sug-
gesting a potential association between ADHD symptomatol-
ogy and an increased risk of fractures in pediatric populations.
However, no significant differences were observed between
the surgical and conservative treatment groups in terms of
ADHD scores. Similarly, subgroup analyses based on trauma
energy levels revealed no statistically significant variations in
ADHD symptom scores. Sociodemographic variables, includ-
ing age, sex, parental age, number of siblings, and fracture
history among siblings, did not differ significantly between
groups. This suggests that ADHD-related behavioral charac-
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teristics, rather than background factors, may play a more
prominent role in fracture susceptibility.

These findings are consistent with the growing body of evi-
dence linking ADHD symptomatology to an increased risk of
injury. A meta-analysis by Seens et al.? reported that chil-
dren with ADHD are approximately 2.5 times more likely
to sustain bone fractures than their peers, with a pooled
fracture prevalence of 4.83%. Most fractures occurred in
the upper extremities, highlighting the need for targeted
prevention strategies.?? Similarly, Guo et al.,?' in a nation-
wide cohort study of over 43,000 Taiwanese children, found
a significantly higher fracture incidence in those with ADHD
compared to controls (21.0 vs. 15.0 per 1,000 person-years).
This increased risk persisted after adjusting for confounding
variables such as age, sex, and geographic region, and was
observed across all anatomical sites and age groups, with the
highest risk seen in lower extremity fractures and in girls over
the age of 10. These findings underscore the importance of
age- and sex-specific prevention strategies in children with
ADHD.2 Similarly, Prasad et al.,?? using national health re-
cords from England, reported that children with ADHD had
a 25% higher risk of fractures compared to those without
ADHD, with particularly elevated rates of long bone frac-
tures. These results further emphasize the need for early
injury prevention strategies and targeted counseling in this
population.

Consistent with our findings, Loder et al.’! identified in-
creased behavioral difficulties, including impulsivity and hy-
peractivity, among children with fractures, along with reduced
social competence, highlighting the contribution of psycho-
social factors to pediatric injury risk. Uslu et al.l" similarly
demonstrated that children with extremity fractures had sig-
nificantly higher impulsivity-hyperactivity scores compared to
those with non-traumatic orthopedic conditions, suggesting
that these behavioral traits may predispose children to frac-
tures. Ziv-Baran et al.,['? in a large-scale cohort study, report-
ed a higher overall fracture incidence in children with ADHD
compared to matched controls. The risk was further elevated
in cases of recurrent fractures, while pharmacological treat-
ment appeared to reduce this risk, suggesting a potential
protective effect of early therapeutic intervention. However,
this protective role should be interpreted with caution. Or-
tiz et al.?’] found that psychostimulant medications, including
methylphenidate and mixed amphetamine salts, were asso-
ciated with delayed bone healing and reduced bone density
in children with distal radius fractures. This effect was most
pronounced in patients treated for up to five years, although
it appeared to diminish with longer treatment durations be-
yond five years. These findings suggest that, while stimulant
medications may reduce injury incidence, they may concur-
rently impair fracture healing. This dual effect highlights the
importance of considering medication history in orthopedic
treatment planning and of providing appropriate counseling
to families. Additionally, Kaya et al.l'” demonstrated that
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adult ADHD was more prevalent among patients presenting
with trauma—particularly high-energy injuries—compared
to those without a trauma history. This finding suggests a
lifelong vulnerability to injury in individuals with ADHD, lead-
ing the authors to recommend that patients presenting with
high-energy trauma be evaluated for ADHD. The association
between ADHD symptoms and trauma has also been exam-
ined in specific contexts, such as dental injuries. Thikkurissy
et al.l'l reported that children with recent dental trauma
exhibited significantly higher hyperactivity/impulsivity scores,
reinforcing the role of behavioral dysregulation in predispos-
ing individuals to injury.

The impact of trauma exposure in children with ADHD has
been further explored by Schilpzand et al.['¥! who identified
a higher lifetime prevalence of traumatic experiences in chil-
dren with ADHD compared to controls. Trauma-exposed
children with ADHD also demonstrated greater symptom
severity and more externalizing problems; however, these
effects diminished after adjusting for confounding variables.
Consistent with these findings, Alisic et al.l®! reported that
15.9% of trauma-exposed children developed posttraumatic
stress disorder (PTSD), with girls exposed to interpersonal
trauma being at the highest risk. This suggests that the rela-
tionship between trauma and psychiatric symptoms may be
moderated by both gender and trauma type. From a devel-
opmental perspective, Lara et al.”! found that ADHD often
persists into adulthood, with symptom severity and the pres-
ence of both inattentive and impulsive features predicting
long-term persistence. This supports the notion that early
behavioral dysregulation not only increases injury risk dur-
ing childhood but may also contribute to ongoing functional
impairments across the lifespan. Martin et al.*! highlighted
that inattentive ADHD symptoms are associated with an in-
creased risk of disordered eating in young adults, mediated by
depressive symptoms and impulsivity, thereby illustrating the
broader impact of ADHD beyond injury susceptibility.

Our results, showing elevated ADHD scores among injured
children, are consistent with those of Brehaut et al’s®® popu-
lation-based study, which reported a significantly higher risk
of injuries—including fractures—among children prescribed
methylphenidate for behavioral disorders, independent of so-
cioeconomic and demographic variables. Rowe et al.l* found
that ADHD, but not conduct disorder, was significantly as-
sociated with unintentional injuries such as fractures, under-
scoring the unique behavioral risks linked to ADHD symptom
profiles. Farmer et al.l'"! provided further insight by demon-
strating that although children with ADHD can recognize
hazards, they often underestimate the severity of potential
consequences and lack effective injury-prevention strate-
gies—factors that may explain their increased injury risk de-
spite intact hazard recognition. Byrne et al.¥ reported that
while preschoolers with ADHD exhibited significantly more
risk-related behaviors than controls, this did not correspond
to a higher rate of severe injuries requiring emergency care,
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suggesting a possible behavioral threshold at which impulsivity
increases the risk of minor injuries without necessarily lead-
ing to major trauma. Ibafiez-Tejedor et al.l”l highlighted the
influence of modifiable risk factors, such as smoking, in exac-
erbating ADHD symptoms in university students. Although
focused on a different population, their findings reinforce the
importance of considering environmental and behavioral con-
tributors to ADHD symptom burden across developmental
stages. Taken together, our findings align with a substantial
body of literature identifying ADHD—particularly inatten-
tion and impulsivity—as significant contributors to pediat-
ric fracture risk. While trauma energy level and treatment
modality were not associated with ADHD symptom severity
in our cohort, the elevated scores observed among injured
children overall highlight the importance of screening for
neurobehavioral vulnerabilities in pediatric trauma patients.
Multidisciplinary collaboration among orthopedic surgeons,
pediatricians, and mental health professionals is essential for
early identification and targeted intervention, which may help
mitigate future injury risk.

This study has several strengths and limitations. It is among
the few to investigate the relationship between ADHD symp-
tom severity and fracture risk in children. It includes a well-
matched control group, analyzes both surgical and conser-
vative fracture cases, and incorporates trauma energy levels
into its assessment. The use of a validated ADHD symptom
scale adds reliability to the findings. However, the cross-sec-
tional design precludes causal inference. ADHD symptoms
were assessed solely based on parent-reported question-
naires without clinical confirmation. Specifically, symptoms
were measured using a parent-completed DSM-based screen-
ing scale rather than a structured clinical interview; therefore,
reporting bias and misclassification are possible. Potential
confounding factors, such as socioeconomic status and medi-
cation use, were not evaluated. Moreover, the control group
consisted of children presenting with non-traumatic ortho-
pedic complaints rather than a community-based sample,
which may limit representativeness and introduce selection
bias related to health-seeking behavior or activity patterns.
Although basic sociodemographic characteristics were com-
parable between groups, multivariable analyses were not per-
formed to adjust for potential confounders. Therefore, the
findings should be interpreted as associative and potentially
influenced by unmeasured or residual confounding. Although
the primary and secondary comparisons were prespecified,
the use of multiple planned pairwise tests may still increase
the probability of type | error. Lastly, the single-center design
and relatively limited sample size (despite power analysis) may
restrict generalizability.

CONCLUSION

This study demonstrates a significant association between
higher parent-reported ADHD symptom scores—particular-
ly inattention and impulsivity—and the presence of extrem-
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ity fractures in children. Although ADHD symptom scores
did not differ significantly between surgically and conserva-
tively treated fracture cases, children with fractures overall
exhibited more behavioral symptoms than peers without
fractures. These findings suggest that neurobehavioral factors
may be relevant when interpreting pediatric fracture presen-
tations and may help inform clinical history-taking and risk
assessment. However, due to the cross-sectional design and
reliance on a parent-reported symptom scale rather than a
diagnostic evaluation, causal inferences cannot be made. Pro-
spective, longitudinal, and multicenter studies are warranted
to confirm these associations, evaluate potential confound-
ers, and clarify underlying mechanisms.
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ORIJINAL CALISMA - 0Z

Dikkat eksikligi ve hiperaktivite bozuklugunda dikkatsizlik ve diirtiiselligin pediatrik
ekstremite kiriklari ile iligkisi: N6rodavranigsal 6zellikler ile travma arasindaki baglant

AMAC: Bu galismanin amaci, gocuklarda dikkat eksikligi/hiperaktivite bozuklugu (DEHB) semptom siddetinin, 6zellikle dikkatsizlik ve diirtiisellik bo-
yutlarinin, ekstremite kiriklari ile iligkili olup olmadigini arastirmaktir. Ayrica, cerrahi ve konservatif olarak tedavi edilen kirik olgulari arasinda DEHB
skorlarinin karsilagtirilmasi ve travma eneriji diizeyi ile DEHB semptomlari arasindaki iliskinin degerlendirilmesi amaglanmistir.

GEREGC VE YONTEM: Bu kesitsel calismaya 7—17 yas araliginda toplam 160 cocuk dahil edilmistir. Katilimcilar {i¢ gruba ayrilmistir: cerrahi olarak
tedavi edilen kirik olgulari (n=40), konservatif olarak tedavi edilen kirik olgulari (n=40) ve kirik dykiisii olmayan kontrol grubu (n=80). DEHB
semptomlari, ebeveynler tarafindan doldurulan DSM-IV Temelli Tarama ve Degerlendirme Olcegi kullanilarak degerlendirilmistir. Sosyodemografik
veriler, travma mekanizmasi ve kirik ozellikleri kaydedilmistir.

BULGULAR: Kirik saptanan gocuklarda, kontrol grubuna kiyasla dikkatsizlik (6.1313.44’e karsi 4.26£2.34; p<0.001), diirtiisellik (6.5014.70’e karsi
4.45%2.10; p=0.001) ve toplam DEHB puanlarinin (12.60£6.41’e karsi 8.74£3.62; p<0.001) anlamli derecede daha yiiksek oldugu gorilmusttir.
Cerrahi ve konservatif tedavi gruplar arasinda ya da diisiik ve yiiksek enerjili travma alt gruplari arasinda DEHB skorlari agisindan anlamli bir fark
saptanmamistir. Sosyodemografik degiskenler ve kardeslerde kirik 6ykiisii agisindan gruplar arasinda anlamli fark bulunmamistir.

SONUC: Yiksek DEHB semptom puanlarinin, gocuklarda ekstremite kirigi gériilme sikligr ile anlamli sekilde iliskili oldugu saptanmistir. Bu bulgular,
pediatrik travma degerlendirmelerinde DEHB ile iliskili semptomlarin dikkate alinmasinin yararl olabilecegini diistindiirmektedir. Ancak kesitsel
tasarim nedeniyle nedensellik kurulamaz; bu iligkinin yoniini ve olasi klinik etkilerini degerlendirmek igin ileriye doniik uzunlamasina galismalara
ihtiyag vardir.

Anahtar sézcilikler: Davranigsal risk faktorleri; dikkat eksikligi ve hiperaktivite bozuklugu; dikkatsizlik; dirtlsellik; ortopedik yaralanmalar; pediatrik kiriklar;
travma; yaralanma onleme.
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