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Abstract

Purpose The aim of the study was to investigate the relationship between attention deficit and hyperactivity disorder
(ADHD), anxiety, and depression with pediatric extremity fractures.

Methods Between November 2014 and November 2016, consecutive 138 patients with pediatric extremity fractures were
prospectively investigated in terms of the tendency to anxiety, depression, or ADHD in the study group. Consecutive 168
non-trauma patients who were admitted to general pediatrics outpatient clinic were included the control group. Patients were
performed with Turgay DSM-IV-Based Child and Adolescent Behavior Disorders Screening and Rating Scale-Parents Form
(T-DSM-1V S), The Screen for Child Anxiety-Related Emotional Disorders (SCARED), and The Children’s Depression
Inventory (CDI).

Results There were not any significant differences between study and control groups regarding the age, gender distribu-
tion, economical level, or previous psychiatric admission rates (p > 0.05). In the study group, the previous ADHD history
and previous fracture history were significantly higher than the control group (p < 0.05). In the study group, the severity of
depressive signs and anxiety were significantly higher than the control group (p =0.000 and p =0.019; respectively). Regard-
ing the previous fracture history, conduct disorder and tendency to depression were significantly higher in the study group
(»=0.001 and p=0.011; respectively).

Conclusions The signs of ADHD, anxiety, and depression were determined to be higher in children with extremity fractures
compared with the non-traumatic population. In patients with especially behavioral problems and depressive signs, directing
to the child and adolescent psychiatrists will be protective to prevent re-fractures and high-energy traumas.
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Introduction

Extremity fractures are one of the most common causes of
hospitalizations and surgeries in childhood [1]. Pediatric
extremity fractures generally take place due to accidental
traumas, non-accidental (child abuse), and sometimes by
some other pathological conditions [2]. Fall from high,
simple fall, physical fight, motor vehicle accidents or
pedestrian injuries, accidents associated with bike riding,
and sports and playground activities may be seen among
those accidental causes [3]. The association of psycho-
social features of children with extremity injuries was
investigated in many studies. In children with behavioral
disorders, the risk of accidental injuries was reported to
be 1.5 times higher than the children without those disor-
ders [4]. In the literature, the psychiatric disease that was
the most commonly investigated to be associated with the
pediatric extremity fractures is the attention deficit and
hyperactivity disorder (ADHD) [5].

ADHD is one of the most common disorders generally
seen in school ages, with the impulsiveness, attention deficit,
hyperactivity, oppositional disorder, behavioral disorders, or
a combination of these symptoms [6]. It may weaken cog-
nitive abilities and/or psychosocial functions. ADHD is a
neuro-developmental disorder determined in approximately
3-5% of school-age children or adolescents [7]. Moreover,
some basic emotional disorders such as anxiety and depres-
sion were also reported in children and adolescents with
ADHD [8]. Impulsiveness, attention deficit, and executive
dysfunctions are the main factors that may direct the adoles-
cents with ADHD to dangerous behaviors causing injuries.
When compared with their peers, the children with ADHD
were observed to have a tendency for dangerous behaviors
[9]. The children and adolescents with ADHD are more
exposed to traumas due to some behavioral features such as
anxiety, depressive mood, clumsiness, un-attendance to the
game and sports rules, neglecting to take security precau-
tions during activities, and difficulties in their relationships
with the peers [10, 11]. In this study, we aimed to investigate
the relationship between ADHD, anxiety, and depression
with pediatric extremity fractures. Our hypothesis is that
extremity fractures and re-fractures take place more com-
monly in children with anxiety, depression, and attention
deficiency/hyperactivity.

Methods

This prospective study was conducted between Novem-
ber 2014 and November 2016 after the approval of
local ethical committee (Protocol code—number:
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2014/215-2014/15/08). Informed written consent was
obtained from the parents or legal representatives of all
participants. The patients aged between 6 and 16 years who
were admitted to the emergency orthopedics outpatient
clinic with extremity fractures were included in the study.
Patients with mental retardation, chronic organic diseases,
neurological diseases, pervasive developmental disorder,
psychotic disorders, and patients younger than 6 years or
older than 16 years of age were excluded from the study.
Regarding the results of predictive power analysis, with
95% confidence interval and 80% power, it was determined
that minimum 109 patients were required in both study and
control groups (Power and Precision, Version 2.0; Biostat,
Englewood, NJ, USA). In the study group, there were con-
secutive 138 patients; and in control group, consecutive
168 non-trauma patients who were admitted to general
pediatrics outpatient clinic were included. Socio-demo-
graphic features of patients and the data about the fractures
were recorded in the patient follow-up forms. The screen-
ing of the study participants was performed with Turgay
DSM-IV-Based Child and Adolescent Behavior Disorders
Screening and Rating Scale-Parents Form (T-DSM-IV-S),
The Screen for Child Anxiety-Related Emotional Disor-
ders (SCARED), and The Children’s Depression Inventory
(CDI) [12—-14]. To prevent the effects of acute emotional
reactions of parents and patients associated with trauma on
answers, SCARED, CDI, and T-DSM-IV-S Parents Form
were full-filled 2 days after the extremity fractures. The
inventories were evaluated by an indipendent child and
adolescent psychiatrist. In the study group, the correla-
tion of psychiatric parameters with the economical condi-
tion was also evaluated. The economical condition was
grouped as low—moderate—high regarding the per capita
income in families. The tendency to anxiety, depression,
or ADHD was investigated in the study group.
T-DSM-IV-S includes 9 items for attention deficiency, 9
items for hyperactivity/impulsiveness, 8 items for defiant/
opposition disorder, and 15 items for behavioral disorders.
The severity of each sign in this inventory filled by parents
is evaluated according to the four-point Likert-type scale
scoring (0 =absent, 1 =a bit, 2=much, 3 =very much).
SCARED is a self-report scale with 41 items evaluating
the signs of anxiety disorders in children with 8—18 years
of age. The total score of 25 or higher is considered as an
alarming condition for anxiety disorders; and the higher
the score, the higher the level of general anxiety. CDI is a
self-assessment scale performed to investigate the child-
hood depression in children with 7-17 years of age. It is a
scale with 27 items and each item is scored between 0 and
2; the higher the score, the higher the severity of depres-
sive signs. All T-DSM-IV-S, SCARED, and CDI scales
have validity and reliability studies in our country [15-17].
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Statistical analysis

In descriptive statistics of the data, mean, standard devia-
tion, minimum and maximum, frequency and ratio values
were used. The distribution of variables was evaluated with
Kolmogorov—Smirnov test. In the analysis of quantitative
independent data, Mann—Whitney U test was performed. In
the analysis of qualitative independent data, Chi-square, and,
when Chi-square test conditions were not met, Fischer test
were performed. In correlation analysis, Spearman correla-
tion test was used. The analyses were performed with SPSS
22.0 IBM Corp., Armonk, NY, USA).

Results

There were 138 consecutive patients (28 females and 110
males) in the study group. In control group, there were
168 consecutive non-trauma patients (43 females and 115
males) who were admitted to the social pediatrics depart-
ment. Demographic features, fracture localization, frac-
tured bone, and the trauma level are summarized in Table 1.
There were not any significant differences between study
and control groups regarding the age, gender distribution,
economical level, or previous psychiatric admission rates
(p > 0.05). In the study group, the previous ADHD history
and previous fracture history were significantly higher than
the control group (p < 0.05). There was not any substance-
alcohol abuse in both groups. In upper extremities, distal
radius and ulna and, in lower extremities, tibia were the most
commonly fractured bones. The signs of ADHD were more
frequent in the trauma patients. In the study group, regarding
the T-DSM-IV-S scale, attention deficiency, hyperactivity
impulsiveness, oppositional defiant disorder domains, and
total score were significantly higher than the control group
(p < 0.05). In the study group, the scores of SCARED and
CDI scales were significantly higher than the control group
(»p=0,019 and p=0,000; p < 0.05, respectively). The sever-
ity of depressive signs and anxiety were significantly higher
in the study group. There were not any significant differ-
ences in T-DSM-IV-S, SCARED, and CDI scores regarding
the localization of fractures (p > 0.05) (Table 2). Similarly,
there were not any significant differences in T-DSM-IV-
S, SCARED, and CDI scale scores regarding the level of
trauma (p > 0.05). Concerning the previous fracture his-
tory, T-DSM-IV-S conduct disorder domain and CDI scores
were significantly higher in the study group (»p=0.001 and
p=0.011; p < 0.05, respectively) (Table 3). Patients with re-
fracture showed a predisposition for depression and conduct
problems. There was not any significant correlation between
socioeconomic level and T-DSM-IV-S, SCARED or CDI
scale scores (p >0.05) (Table 4).

Discussion

The psychiatric condition that was the most commonly
investigated to be associated with pediatric extremity frac-
tures is the ADHD [5, 6]. However, some other mental
disorders commonly accompany ADHD. Moreover, it was
reported that if other co-morbid mental problems accompany
ADHD, injury risk increases [18]. The clinical relevance of
the present study is the assessment of the risk of depression,
anxiety, and ADHD together in pediatric extremity fractures.
In a study of Larson et al., it was reported that the children
and adolescents with ADHD carry 7.4 times more risk for
anxiety disorders, 8.0 times more risk for depression, 8.7
times more risk for autistic spectrum disorders, and 10.7
times more risk for Tourette syndrome [19]. The children
with ADHD also have an increased risk of fractures, burns,
and severe trauma forms such as intracranial or visceral inju-
ries compared with the normal population. It was reported
that the children with extremity fractures show behavioral
problems including conduct disorder, anxiety, psychoso-
matic complaints, depression, and impulsive—hyperactive
behavior [2]. In this study, simple falls (on the run), pedes-
trian accidents, falls from high, and cycling-related fractures
were found to be higher than playground injuries, sports
injuries, and fight-related fractures. This condition may
explain that the features such as clumsiness, carelessness,
indifference, or misevaluation of the risk may cause acci-
dental injuries in children with impulsiveness/hyperactiv-
ity behavior. On the other hand, playground injuries, sports
injuries, and fight-related fractures may be suggested to be
caused by rude and aggressive behaviors which are typical
for conduct disorders rather than hyperactivity. This relation-
ship between the trauma mechanism and behavioral pattern
is concomitant with the literature. The higher number of
males in groups than that of females also overlaps with the
observation that ADHD and anxiety are proportionally male-
dominated [7, 20].

In a study of Uslu et al., due to the severe traumas, lower
extremity fractures were reported to be more common in
children with impulsiveness/hyperactivity [2]. In the present
study, upper extremity fractures were significantly higher.
However, there were not any significant differences regard-
ing ADHD, anxiety, or depression between groups with dif-
ferent trauma severity and fracture localization (upper or
lower extremity). In the study group, the re-fracture rate was
determined as 38.4%. In patients with the previous fracture
history, conduct disorder and depressive symptoms were sig-
nificantly higher than the patients without a fracture history.
Re-fractures were more commonly observed on the wrist
(distal radius fractures 18.9%) and forearm (radius and ulna
shaft fractures 13.2%). We believe that the main causes of
re-fractures were reckless and dangerous physical activity,
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Table 1 Descriptive features of

. Study Control p
the patients
Mean+SD/n (%) Median Mean+SD/n (%) Median
Age 11.5+2.5 12.0 11.0+2.2 11.0 0.052™
Gender
Female 28 (20.3%) 43 (27.2%) 0.164%4°
Male 110 (79.7%) 115 (72.8%)
Economic status (Turkish Liras) 2246 +795 2000 223741043 2000 0.128™
(Per capita income)
Low (< 1500) 58 (42.1%) 73 (43.3%)
Medium (1500-3000) 48 (34.8%) 59 (35.2%)
High (>3000) 32 (23.1%) 36 (21.5%)
Previous fracture history 53 (38.4%) 28 (17.7%) 0.000%°
Previous psychiatric admission 20 (14.5%) 12 (7.1%) 0.057%4°
Previous ADHD history 6 (4.3%) 1(0.6%) 0.036%4°
Trauma mechanism
Simple fall 43 (31.2%)
Pedestrian injury 21 (15.2%)
Playground injury 29 (21%)
Sports injury 20 (14.5%)
Fall from height 15 (10.9%)
Bicycle injury 9 (6.5%)
Physical fights 1 (0.7%)
Fracture localization
Upper extremity 98 (71%)
Lower extremity 40 (29%)
Trauma level
Low energy 119 (86.2%)
High energy 19 (13.8%)
Fractured bone
Wrist (radius/ulna) 36 (26.1%)
Tibia/fibula 13 (9.4%)
Femur 7 (5.1%)
Forearm (radius/ulna) 19 (13.8%)
Humerus 15 (10.9%)
Patella 6 (4.3%)
Malleolus 6 (4.3%)
Metatars 4(2.9%)
Metacarp 11 (8%)
Phalanges (hand) 11 (8%)
Clavicula 6 (4.3%)
Phalanges (foot) 4(2.9%)

"Mann-Whitney U test

4 ZChi-square test

depressive mood, and uncontrolled behaviors. In addition,
patients with the previous fracture history have tendency
to depression and conduct problems. In literature, extrem-
ity fractures were generally reported to be associated with
only impulsiveness/hyperactivity subscale [21]. The rela-
tionship between risk of extremity fractures and anxiety,
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depression, and all domains of ADHD was evaluated in the
present study. To the best of our knowledge, there are no
prospective studies that previously evaluated depression,
anxiety, and ADHD together in pediatric extremity frac-
tures. In our study, all domains of ADHD were significantly
higher in the study group. Moreover, the scores of anxiety



The role of psychiatric status on pediatric extremity fractures: a prospective analysis 993
Table 2 Evaluation of both groups and fracture localization in terms of psychiatric parameters
Study Control )4 Fracture localization P
Upper extremity Lower extremity
Mean+SD Median Mean+SD Median Mean+SD Median Mean+SD Median
T-DSM-1V-S
Inattention 5.7+6.1 4.0 37+39 3.0 0.005™ 5.6+6.0 4.0 6.2+6.6 4.0 0.635™
Hyperactivity/impulsivity 64+6.0 4.0 32+34 2.0 0.000™ 6.7+64 4.0 5.1+£40 4.0 0.665™
Oppositional defiant disorder ~ 4.6+4.4 4.0 23+24 2.0 0.000™  4.8+4.7 3.0 4.0+2.8 4.0 0.996™
Conduct disorder 1.0+£25 0.0 0.2+0.6 0.0 0.000™  1.0+2.7 0.0 08+1.5 0.0 0.393™
Total 17.5+15.7 13.0 9.3+8.6 6.0 0.000™ 17.8+16.4 13.0 16.0+12.1 145 0.919™
SCARED 23.6+114 220 205+143 185 0.019™ 238+11.5 22.0 22.1+109 185 0.457™
CDI 8.7+6.0 8.0 6.3+54 5.0 0.000™  8.6+6.2 8.0 8.8+5.2 7.5 0.670™

T-DSM-1V-S Turgay DSM-IV-Based Child and Adolescent Behavior Disorders Screening and Rating Scale-Parents Form, SCARED The Screen
for Child Anxiety-Related Emotional Disorders, CDI The Children’s Depression Inventory

™Mann-Whitney U test

Table 3 Assessment of trauma level and previous fracture history in terms of psychiatric parameters

Trauma level p Previous fracture history p
Low energy High energy Absent Present
Mean+SD Median Mean+SD Median Mean+SD Median Mean+SD Median
T-DSM-1V-S
Inattention 55+6.0 4.0 7169 50 0.216™ 5.0+4.6 4.0 6.8+7.9 3.0 0.882™
Hyperactivity/impulsivity 64+62 4.0 6.6+52 5.0 0.446™ 6.1+x58 4.0 6.8+64 40 0.602™
Oppositional defiant disorder 4.6 +4.5 3.0 4.7+3.8 4.0 0.571™  4.3+3.8 3.0 52+53 4.0 0.619™
Conduct disorder 1.0+£2.6 0.0 09+1.7 0.0 0.452™  0.6x2.1 0.0 1.6+29 0.0 0.001™
Total 17.2+16.0 125 19.3+139 16.0 0.241™ 15.8+12.5 13.0 202+19.5 14.0 0.443™
SCARED 237+114 220 23.0+119 21.0 0.724™ 233+104 21.0 24.1+129 235 0.998™
CDI 8.6+6.1 8.0 9.4+54 8.0 0.426™  7.7+£5.38 7.0 10.1+6.0 9.0 0.011™

T-DSM-1V-S Turgay DSM-IV-Based Child and Adolescent Behavior Disorders Screening and Rating Scale-Parents Form, SCARED The Screen
for Child Anxiety-Related Emotional Disorders, CDI The Children’s Depression Inventory

"Mann-Whitney U test

and depression scales were significantly higher in the study
group. Another noteworthy finding in the study group was
the significantly higher rates of previous ADHD history.
In a previous study, it was emphasized that socioeconomic
status of the patients should not be ignored [4]. Brault et al.
reported that there was a relationship between psychiatric
problems with the low-income and low-educational level in
children [22]. In another study, a significant correlation was
determined between the prevalence of behavioral disorders
and anxiety in children and low-social prestige, and low-
income and low-educational level [23]. For that reason, we
also investigated the relationship between the socioeconomic
status of children with psychiatric parameters. However, we
did not determine a significant correlation between socio-
economic status and ADHD, anxiety or depression. These
findings also support that the tendency for not only ADHD
but also for anxiety and depression was higher in children

with extremity fractures compared with the control group.
There are some limitations of this study. First, the evalua-
tions of children behaviors were depending on the parents’
reports. Second, the relationship between pediatric extremity
fractures with the anxiety subgroups was not evaluated in
anxiety scale. On the other hand, the strengths of the study
include evaluation of anxiety and depression together with
the ADHD unlike the previous studies, large case number,
and prospective design.

In conclusion, the signs of ADHD, anxiety, and depres-
sion were higher in children with extremity fractures com-
pared with the non-traumatic population in the present
prospective study. Orthopedic surgeons should be aware of
the behavioral problems in children and adolescents admit-
ted with extremity fractures. The behavioral pattern of the
children may be learned by asking the parents about the
presence of some features such as clumsiness, recklessness,
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Table 4 Relationship between socioeconomic status and psychiatric
parameters of study group

Socioeconomic status

r p

T-DSM-IV-S

Inattention —0.041 0.638

Hyperactivity/impulsivity —0.046 0.595

Oppositional defiant disorder —0.066 0.445

Conduct disorder 0.044 0.609

Total —-0.082 0.339
SCARED -0.214 0.052
CDI —0.083 0.336

T-DSM-1V-S Turgay DSM-IV-Based Child and Adolescent Behavior
Disorders Screening and Rating Scale-Parents Form, SCARED The
Screen for Child Anxiety-Related Emotional Disorders, CDI The
Children’s Depression Inventory

r: Spearman’s correlation test (— 1 <r<1; 00-0.19: very weak, 0.20—
0.39: weak, 0.40-0.59: moderate, 0.60-0.79: strong, 0.80-1.0: very
strong)

carelessness, intolerance, and uncontrollable motion without
thought. In patients with especially previous extremity frac-
ture history and behavioral problems and depressive signs,
directing to the child and adolescent psychiatrists will be
protective to prevent re-fractures and high-energy traumas.

Funding No fund was declared.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Ethical approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the insti-
tutional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.

Informed consent Informed consent was obtained from all individual
participants included in the study.

References

1. Uslu M, Uslu R, Eksioglu F, Ozen NE. Children with fractures
show higher levels of impulsive-hyperactive behavior. Clin Orthop
Relat Res. 2007;460:192-5.

2. Uslu MM, Uslu R. Extremity fracture characteristics in children
with impulsive/hyperactive behavior. Arch Orthop Trauma Surg.
2008;128:417-21.

3. Wilkins KE, Aroojis Al. Incidence of fractures in children. In:
Beaty JH, Kasser JR, editors. Rockwood and Wilkins’ fractures
in children. Philadelphia: Lippincott Williams and Wilkins; 2005.
p. 3-18.

4. Chou IC, Lin CC, Sung FC, Kao CH. Attention deficit/hyperac-
tivity disorder increases risk of bone fracture: a population-based
cohort study. Dev Med Child Neurol. 2014;56(11):1111-6.

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Ozer K, Gillani S, Williams A, Hak DJ. Psychiatric risk factors in
pediatric hand fractures. J Pediatr Orthop. 2010;30(4):324-7.
Erdogan M, Desteli EE, Imren Y, Yuce M, Buyukceran I, Karad-
eniz E. Is attention deficit and hyperactivity disorder a risk factor
for sustaining fractures of proximal humerus. Acta Chir Orthop
Traumatol Cech. 2014;81(3):221-6.

Shafiee-Kandjani AR, Noorazar SG, Aslanabadi S, Rashedi N,
Dadkhah M, Jafarzadeh-Gharehziaaddin M. The relationship
between attention-deficit/hyperactivity disorder and trauma in
adolescents. J Emerg Pract Trauma. 2018;4(1):18-23.

Bennett DS, Sullivan MW, Lewis M. Neglected children,
shame-proneness, and depressive symptoms. Child Maltreat.
2010;15(4):305-14.

Schwebel DC, Roth DL, Elliott MN, Visser SN, Toomey SL,
Shipp EM, et al. Association of externalizing behavior disor-
der symptoms and injury among fifth graders. Acad Pediatr.
2011;11(5):427-31.

Bruce BS, Ungar M, Waschbusch DA. Perceptions of risk among
children with and without attention deficit/hyperactivity disor-
der. International journal of injury control safety promotion.
2009;16(4):189-96.

Koyuncu A, Celebi F, Ertekin E, Kok BE, Tiikel R. Attention defi-
cit and hyperactivity in social anxiety disorder: relationship with
trauma history and impulsivity. ADHD Atten Def Hyp Disord.
2016;8(2):95-100.

Birmaher B, Khetarpal S, Brent D, Cully M, Balach L, Kaufman J,
et al. The Screen for Child Anxiety Related Emotional Disorders
(SCARED): scale construction and psychometric characteristics.
J Am Acad Child Adolesc Psychiatry. 1997;36:545-53.

Kovacs M. The Children’s Depression Inventory (CDI). Psychop-
harmocol Bull. 1985;21:995-8.

Turgay A. Disruptive behavior disorders child and adolescent
screening and rating scales for children, adolescents, parents and
teachers. West Bloomfield: Integrative Therapy Institute Publica-
tion; 1994.

Ercan ES, Amado S, Somer O, Cikoglu S. Dikkat eksikligi hiper-
aktivite bozuklugu ve yikici davranim bozukluklari i¢in bir test
bataryasi gelistirme cabasi. Cocuk ve Genglik. Ruh Saglig1 Der-
gisi. 2001;8(3):132-44.

Hesapgioglu ST, Tural MK, Kandil S. Quality of life and self-
esteem in children with chronic tic disorder. Turk Pediatri Ars.
2014;49(4):323-32.

Oy B. Cocuklar icin Depresyon Olgegi: Gegerlilik ve giivenirlik
caligmasi. Turk Psikiyatri Derg. 1991;2:132-6.

Merrill RM, Thygerson SM, Palmer CA. Risk of injury according
to attention deficit hyperactivity disorder, comorbid mental illness,
and medication therapy. Pharmacopsychiatry. 2016;49(02):45-50.
Larson K, Russ SA, Kahn RS, Halfon N. Patterns of comorbidity,
functioning, and service use for US children with ADHD, 2007.
Pediatrics. 2011;127:462-70.

Merrill RM, Lyon JL, Baker RK, Gren LH. Attention deficit
hyperactivity disorder and increased risk of injury. Adv Med Sci.
2009;54:20-6.

Ertan C, Ozcan OO0, Pepele MS. Paediatric trauma patients and
attention deficit hyperactivity disorder: correlation and signifi-
cance. Emerg Med J. 2012;29(11):911-14.

Brault MC, Lacourse E. Prevalence of prescribed attention-deficit
hyperactivity disorder medications and diagnosis among Canadian
preschoolers and school-age children: 1994-2007. Can J Psychia-
try. 2012;57(2):93-101.

Yousefichaijan P, Sharafkhah M, Rafiei M, Salehi B. Attention-
deficit/hyperactivity disorder in children with overactive bladder;
a case-control study. J Renal Inj Prev. 2016;5(4):193-9.



	The role of psychiatric status on pediatric extremity fractures: a prospective analysis
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Statistical analysis

	Results
	Discussion
	References




