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Abstract. Background: Relationship between Attention deficit/hyperactivity disorder (ADHD) and the risk of injury has
been systematically evaluated and documented. Children with ADHD may be more prone to injuries, such as falls, that
is a major cause of nasal trauma. To our knowledge, no studies have explored the relationship between nasal trauma and
ADHD in the pediatric population.

Aims: To investigate the potential association between nasal trauma and ADHD symptomatology in children 4-12 years
of age and to assess the family functioning of the nasal trauma patients.

Study design: A case-control study.

Methods: In total, 27 children who presented with traumatic nasal injuries (patient group) and 31 healthy children with
no history of craniofacial trauma that were matched to the patient group in terms of age and sex (control group) were
included (38 males and 20 females, mean age of 6.49 + 2.57 [range: 4-12] years). To identify any dimensional problem
behaviors in the children, parents were asked to complete the Child Behavior Checklist for ages 4-18 years (CBCL/4-18),
and the parents also completed the Family Assessment Device (FAD) to evaluate familial functioning and health.
Results: Mother’s education level was significantly lower in the patient group than in the control group (p = 0.004).
Clinical psychiatric assessments based on the DSM-5 criteria revealed that 13 children in the patient group and 3 in the
control group had ADHD diagnoses (p = 0.000, p < 0.05). Raw scores for the inattentiveness, aggressive behavior, and
delinquency behavior subscales of the CBCL were higher in the patient group than in the control group (all p < 0.05).
Additionally, behavioral control and general family functioning affected the children with a new diagnosis of ADHD.
Conclusion: In conclusion, this is the first analysis of the relationship between traumatic nasal injuries and ADHD
symptoms in children. These findings highlight the importance of performing a psychiatric referral on children who
present with nasal trauma to obtain an early diagnosis and perform early treatment of ADHD and to assess other psychiatric
issues, familial problems, and ways to improve societal mental health.

Introduction

Craniofacial traumas are more common in the
pediatric population than in the adult population as
a result of the greater cranium-to-body mass ratio
of children.! Furthermore, nasal trauma is one of
the most common occurrences among all facial
injuries in the pediatric population.? Thus, adequate
knowledge of the preventable causes of nasal trauma
in pediatric groups will decrease the resource-
intensive and significant economic burdens
associated with this type of injury. However, few
studies have investigated the mechanisms related to

pediatric nasal trauma,** data on the demographics
of pediatric nasal trauma incidents remain sparse,
and no consensus has been reached regarding the
management of pediatric nasal trauma. Several
factors that influence the mechanisms of pediatric
nasal trauma have been identified in the literature,
including male sex, low socioeconomic status, age,
and geographic location.! Additionally, the causes
of nasal trauma differ according to age and sex,
such that adolescents suffer more assault-related
injuries and motorcycle accidents than do young
children, while young children are more involved
in falls compared with adolescents.**
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Attention-deficit/hyperactivity disorder (ADHD)
is one of the most common childhood-onset
neurodevelopmental disorders, as it occurs in
approximately 5% of children in most cultures
(American Psychiatric Association [APA], 2013).
This disorder is characterized by a persistent pattern
of impulsivity, inattention, and/or hyperactivity that
interferes with normal functioning and development.
ADHD is a clinical diagnosis with no biological
markers, and thus, the standard accepted criteria for
an ADHD diagnosis are provided by the Diagnostic
and Statistical Manual of Mental Disorders (DSM)
of the APA. The fifth edition of the DSM (DSM-
5) was released in May 2013.° ADHD is a costly
public health issue, because it can significantly
impair functioning in patients of all ages as a result
of a variety of short- and long-term complications.
These complications include academic deficits,
school-related problems, and social rejection in
children and poor occupational performance, a
higher probability of substance abuse, an increased
risk of unemployment, and higher levels of
antisocial behavior in adults.! Moreover, the core
symptoms of ADHD (hyperactivity, inattention,
and impulsiveness) might all contribute to injury
proneness.*

The relationship between ADHD and the risk
of injury has been systematically evaluated and
documented. A majority of studies have focused
on the relationships between ADHD and the risks
of burn injuries, head injuries, and fractures™"
because, in addition to their core ADHD symptoms,
children may exhibit clumsiness, cognitive and
motor coordination problems, and more risk-taking
behaviors.'* Thus, this population may be more
prone to injuries, such as falls, that are a major
cause of nasal trauma. Additionally, several studies
have reported that risk factors related to the family
situation of a child are associated with injuries in
children. A recent prospective cohort study'? found
that child-related factors (e.g., sex, gestational age
at birth, child motor development, shyness, and
attention) and familial factors (e.g., having older
siblings, maternal age, financial difficulties, and
maternal mental health problems) are associated
with injuries in toddlers. Furthermore, poor family
functioning may result in the maltreatment of
children, which can further increase the risk of
physical trauma/injury in a child. To our knowledge,
no studies have explored the relationship between
nasal trauma and ADHD in the pediatric population.
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Thus, the present study sought to investigate the
potential association between nasal trauma and
ADHD symptomatology in children 4-12 years
of age. Additionally, the family functioning of the
nasal trauma patients was assessed.

Methods

The present case-control study was conducted in
accordance with the principles of the Declaration
of Helsinki, applicable regulatory requirements,
and Good Clinical Practices. The protocol for the
study was approved by the hospital’s local ethics
committee (ethical committee number 2015/49).
All parents of the patients were informed of the
purpose of the study, and written informed consent
was obtained from all parents.

The study group was comprised of children
4-12 years of age who were referred to the oto-
rhinolaryngology outpatient clinic with a traumatic
nasal injury. Patients older than 12 years of age or
younger than 4 years of age, those with a history
of neurological, motor, or pervasive developmental
disorders, and those with an intellectual disability
were excluded from the present study. In total,
27 children who presented with traumatic nasal
injuries (patient group) and 31 healthy children with
no history of craniofacial trauma including nasal
trauma that was matched to the patient group in
terms of age and sex (control group) were included
in the present study (38 males and 20 females, mean
age of 6.49 = 2.57 [range: 4-12] years).

At their initial referral, each patient was evaluated
by an otorhinolaryngologist. The nasal endoscopic
examination of all the children was obtained.
However, due to the side effects associated with
radiation, radiographic imaging scans were not
obtained routinely for the diagnosis of nasal trauma.
Following appropriate treatment for the traumatic
nasal injury, each patient was referred to a child
and adolescent psychiatrist for a clinical psychiatric
evaluation. During this evaluation, each child was
assessed for a diagnosis of ADHD by the same child
and adolescent psychiatrist using a semi-structured
interview based on the DSM-5 diagnostic criteria.’
Additionally, sociodemographic data, psychiatric
and medical histories (including musculoskeletal
trauma and dental injuries), family history, and
parental information were obtained using a detailed
sociodemographic data form created by the
investigators.
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To identify any dimensional problem behaviors
in the children, parents were asked to complete
the Child Behavior Checklist for ages 4-18 years
(CBCL/4-18), which is a standardized rating scale
used to rate the problem behaviors and competencies
of children 4-18 years of age.” This scale includes
118 problem items that are rated by the parents on a
3-point scale, where 1 =not true, 2 = somewhat true,
and 3 = always true. The CBCL includes subscales
for aggressive behavior, anxiety/depression, atten-
tion problems, delinquency behavior, social
problems, somatic complaints, thought problems,
and withdrawn depression; the sum of these
subscale scores yields an overall problem score.
The test-retest reliability of the CBCL total score
is 0.84, and its inner consistency value is 0.88. The
present study utilized the raw scores of the attention
problem, aggressive behavior, and delinquency
behavior subscales.

The parents also completed the Family
Assessment Device (FAD), which was developed
by Epstein et al.™¥, to evaluate familial functioning
and health. The FAD is a 60-item self-report
questionnaire that uses a 4-point scale (1-4) ranging
from ‘strongly agree’ to ‘strongly disagree’, where
higher scores indicate pathological family relations/
functioning. The FAD provides information
regarding problem-solving, communication, roles,
affective responsiveness, behavioral control, and
general family functioning.

Statistical analysis

All statistical analyses were conducted using the
Number Cruncher Statistical System 2007 software
(Kaysville, UT, USA). Descriptive statistics (means,
standard deviations, and medians with interquartile
ranges) were derived, and the Kolmogorov-
Smirnov test was used to assess the distribution
of variables. The significance of each intergroup
difference was analyzed using Student’s ¢-tests,
and significant differences in the median values
were assessed using either the Mann-Whitney U
test or Chi-square test. Comparisons of qualitative
data were performed using Fisher’s exact test,
and univariate and multivariate logistic regression
analyses were conducted to determine the levels
of influence. P-values < 0.05 were considered to
indicate statistical significance.
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Results

The group characteristics are summarized in
Table 1. Age, sex, school status of the children,
father’s education level, parental status, and alcohol
abuse in the family did not significantly differ
between the groups (all p > 0.05). However, the
mother’s education level was significantly lower
in the patient group than in the control group (p =
0.004). In the patient group, five children had been
previously diagnosed with ADHD by a child and
adolescent psychiatry clinic, while only one child
had this diagnosis in the control group. Clinical
psychiatric assessments based on the DSM-5
criteria revealed that 13 children in the patient group
and 3 in the control group had ADHD diagnoses (p
=0.000, p <0.05).

The raw scores for the inattentiveness, aggres-
sive behavior, and delinquency behavior subscales
of the CBCL were higher in the patient group
than in the control group (all p < 0.05). There
was a greater presence of previous trauma and
previous psychiatric problems in the family in
the patient group than in the control group, and
the FAD findings showed that the families of the
patient group exhibited poorer functioning in roles,
behavioral control, affective responsiveness, and
general family functioning.

The univariate analysis (Figure 1) and multi-
variate logistic regression data are summarized
in Table 2. The multivariate logistic regression
analysis revealed that the presence of a previous
ADHD diagnosis in the family, mother’s education
level, and nasal trauma status influenced the raw
scores of the CBCL subscales in children with a
new diagnosis of ADHD. Additionally, behavioral
control and general family functioning affected the
children with a new diagnosis of ADHD.

Discussion

In the present study, the relationship between
ADHD and nasal trauma was explored in a pediatric
group. To our knowledge, no previous studies have
focused on the relationship between traumatic nasal
injuries and ADHD symptoms in children, and
thus, it is important to determine the nature of this
association. All scores on the administered CBCL
subscales were higher in the patient group than in the
control group. Interestingly, the mother’s education
level was significantly lower in the patient group

19/06/19 09:04 ‘ ‘



B [ [ [ ® . EEES

130 S. Giines et al.

Table 1
Subject data in the patient and control groups

Patient group (n:27) Control group (n: 31) p
Ort.£s.s./n-% Ort.£s.s./n-%
Age 6.51+2.54 6.44 + 2.65 0.726 "
Gender Females 9 33.3% 11 35.5% 0.864 x
Males 18 66.7% 20 64.5%
School status Not going to school 4 14.8% 5 16.1% 0.829 x
Preschool 8 29.6% 7 22.6%
Primary school 15 55.6% 19 61.3%
Mother education level | Primary school 10 37.0% 4 12.9% 0.004 X
Secondary school 7 25.9% 4 12.9%
High school 6 22.2% 12 38.7%
University 4 14.8% 11 35.5%
Father education level | Primary school 8 29.6% 3 9.7% 0.106 x
Secondary school 7 25.9% 5 16.1%
High school 8 29.6% 13 41.9%
University 4 14.8% 10 32.3%
Parental status Together 25 92.6% 29 93.5% 1.000 x
Divorced 2 7.4% 2 6.5%
Presence of comorbidity 5 18.5% 4 12.9% 0.556 x
ADHD diagnosis 6 22.2% 1 3.2% 0.027 x
Previous psychiatric problem of child 11 40.7% 6 19.4% 0.074 x
@ Presence of previous ADHD diagnosis in family 8 29.6% 0 0.0% 0.001 x @
Previous pschiatric problem of family 9 33.3% 2 6.5% 0.009 x
Alchol abuse in family 6 22.2% 3 9.7% 0.188 x
Dental fractures Present 1 3.7% 0 0.0% 0.466 X
Nasal trauma status Soft tissue injuries 11 40.7% 0 0.0% 0.000 x
Greenstick fractures 13 48.1% 0 0.0%
Nasal fractures 3 11.1% 0 0.0%
Abuse 3 11.1% 0 0.0% 0.095 X
Diagnosis of ADHD due to DSM-5 13 48.1% 2 6.5% 0.000 x
CBCL scores
Inattentiveness scores 6.4 + 4.7 33 + 2.5 0.006 "
Aggressive Behavior Scores 12.0 + 7.9 53 + 34 0.001 "
Criminal Behavior Scores 2.4 + 29 0.6 + 0.7 0.024 "
10. matter of CBCL/ 4-18 years 14 51.9% 3 9.7% 0.001 x
FAD scores
FAD-1 1.82 + 0.56 1.87 + 0.70 0.998 "
FAD-2 1.93 + 0.95 1.82 + 0.59 0.317 n
FAD-3 2.03 + 0.31 2.23 + 0.43 0.012 "
FAD-4 1.89 + 0.59 1.55 + 0.56 0.031 m
FAD-5 223 + 0.45 2.03 + 0.52 0.159 "
FAD-6 2.16 + 0.34 1.85 + 0.38 0.002 "
FAD-7 1.64 + 0.42 2.01 + 0.42 0.001 n

™ Mann-whitney u test / ¥ Chi-square test
Abbreviations; CBCL, Child Behaviour Check List; FAD, Family Assessment Device; 1: Problem Solving, 2: Communication, 3: Roles, 4: Affective
Responsiveness, 5: Affective Involvement ,6:Behavior Control, 7: General Family Functioning.
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Table 2
Univariate and multivariate logistic regression of subjects data
Univariate model Multivariate model
OR % 95 CI p OR % 95 GA P
Age 1.00 0.98 - 1.01 0.710
Gender 1.10 0.37 - 3.26 0.864
School status 0.92 0.46 - 1.84 0.822
Comorbidity 1.53 0.37 - 6.41 0.558
ADHD diagnosis 8.57 0.96 - | 76.53 0.054
Previous psychiatric problem of child 2.86 0.88 - 9.29 0.079
Presence of previous ADHD diagnosis in family 2.63 1.85 - 3.75 0.001 1.78 1.05 - 2.90 0.001
Previous pschiatric problem of family 7.25 1.40 - | 3742 0.018
Alchol abuse in family 2.67 0.60 - 11.91 0.199
Mother education level 0.49 0.29 - 0.83 0.007 0.23 0.08 - | 0.65 0.005
Father education level 0.52 0.30 - 0.89 0.018
Dental fractures 2.19 0.92 - 291 0.280
Nasal trauma status 3.82 2.30 - 6.34 0.001 2.87 1.35 - | 539 0.001
Abuse 2.29 0.97 - 3.10 0.057
Diagnosis of ADHD due to DSM-5 13.46 2.67 - | 68.01 0.002
CBCL Scores
Inattentiveness scores 1.28 1.07 - 1.52 0.006
Aggressive Behavior Scores 1.22 1.08 - 1.38 0.001
Criminal Behavior Scores 1.83 1.13 - 2.95 0.014
10. matter of CBCL/ 4-18 years 10.05 2.45 - | 41.16 0.001
FAD scores
FAD-1 0.89 0.39 - 2.04 0.786
FAD-2 1.53 0.57 - 4.12 0.401
FAD-3 0.24 0.05 - 1.09 0.065
FAD-4 2.87 1.10 - 7.46 0.031
FAD-5 2.53 0.80 - 8.08 0.116
FAD-6 12.13 2.18 - 67.41 0.004 12.13 2.18 - | 67.41 0.004
FAD-7 0.13 0.03 - 0.52 0.004 0.13 0.03 - | 052 0.004

Logistic regression p <0.05. Abbreviations;, CBCL; Child Behaviour Check List. FAD, Family Assessment Device; 1: Problem Solving, 2:

Communication, 3: Roles, 4: Affective Responsiveness, 5: Affective Involvement ,6:Behavior Control, 7: General Family Functioning.

than in the control group. Additionally, the present
findings suggest that the evaluation of a child
presenting with nasal trauma by a trained child
psychiatrist may prevent repetitive traumatic nasal
injuries.

Few studies have investigated the management
of pediatric nasal injuries, and accordingly, no
consensus has been reached regarding this issue.
Maclsaac et al.” reported that the most common
craniofacial fracture involves the nose and that
the peak age for sports-related facial fractures
is 13-15 years. Liu et al.' determined that the
most common mechanisms of nasal trauma in
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the pediatric population are sports-related trauma
(28%) followed by accidental trauma (21%),
interpersonal violence (10%), and motor vehicle
collisions (6%). These studies also showed that the
reasons for nasal trauma in pediatric populations
vary by geographic location and age. Sports-related
injuries become more common with age, while
accidental falls become less common'; sports-
related craniofacial injuries in children have been
evaluated previously."”

Plain radiographic imaging provides little clinical
benefit for patients with isolated nasal trauma and
may even cause confusion. These plain X-ray films
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Univariate analysis of subjects data
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Figure 1
Univariate analysis of subjects data.

may suggest no fracture is present even when the
nose is obviously displaced; conversely, they may
indicate the presence of significant fractures even
when there are no significant changes in nasal
appearance. Furthermore, plain X-ray films cannot
distinguish between new and old fractures.** As
an alternative, computed tomography imaging
should be performed if multiple facial fractures are
a concern. The high rate of radiographic studies
reveals a need to educate providers about this issue
to minimize the use of unnecessary time, costs, and
radiation exposure to children. Thus, radiographic
analyses were not performed routinely to diagnose
nasal trauma in the present study.

The sex distribution of nasal trauma varies
with age in that the male-to-female ratio increases
with age. A systematic review by Eggensperger
Wymann et al.'® found a male predominance for
pediatric nasal traumas in all 21 studies that have
investigated pediatric craniofacial trauma. The
male predominance for pediatric maxillofacial
fractures may be the result of behavioral differences
between males and females and an increased
propensity toward violence in males, especially in
older children. Regardless, females present more
often with less disruptive behavioral symptoms,
while males present with more disruptive behaviors
that are likely to lead to a clinician referral.'*"
Additionally, the quality of activity in children
with ADHD has been described as disruptive and
purposeless, and confusion by parents may result
in misevaluation of ADHD symptoms in females.

In a large, nationally representative study in
the United States, Pastor and Reuben’ found that
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children with a history of ADHD are more likely to
have had a medically attended but nonfatal injury
compared with children who have never been
diagnosed with ADHD. A delay in the diagnosis of
ADHD in children has been attributed, at least in
part, to the nature of the disorder, because ADHD
symptoms may not attract the appropriate attention
of parents. Thus, a better understanding of this
particular condition and its presenting symptoms
would be of great value. A high degree of clinical
suspicion is necessary to determine and recognize
the rare presentations of ADHD. Although each of
these rare presentations can significantly impair
one’s quality of life, many affected patients remain
undiagnosed and ultimately impose large medical
and economic burdens on themselves and society.

The incidences of unintentional injuries such
as fractures, burns, head injuries, and poisoning
in children who suffer from psychiatric disorders
have been widely investigated. There is a positive
association between burns and the presence of
ADHD.*" More specifically, Rather et al."” reported
the case of a child who was diagnosed with ADHD
and had a history of nose-picking behavior and
was treated for recurrent idiopathic epistaxis.
Children with ADHD are also more likely than
normal children to be exposed to conditions that
might cause damage, such as a self-inserted foreign
body or trauma. To avoid this, the child should
be monitored closely and provided opportunities
to participate in activities, such as group games,
that contribute to development. Celenk et al.'®
recommended that clinicians be aware of the
possible presence of ADHD in children, especially
in patients 5-9 years of age who present with self-
inserted nasal and aural foreign bodies.

It was recently reported that the prevalence of
ADHD with functional impairment is 12.7%."
However, a variety of factors, including parental
acceptance of the symptoms as a variant of normal
development, societal stigmatization of psychiatric
illnesses, avoidance of psychopharmacological
treatment, and inadequate child and adolescent
psychiatric services, resultin only a small proportion
of these ADHD cases seeking psychiatric help,
being treated by a specialist, or undergoing regular
follow-up assessments. The treatment approaches
for ADHD include both pharmacological and
behavioral therapies. Treatment with stimulants
during childhood may contribute to higher levels of
social and psychological functioning as an adult.”
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Moreover, stimulant treatment and increased
psychiatric supervision are recommended as
preventive measures against injury.?' In the present
study, only 5 of 13 children had a previous referral
for ADHD, and of these 5 patients, only 2 underwent
regular follow-up and treatment sessions. The
identification of an ADHD diagnosis in this
population will enable treatment of this disorder,
which in turn can improve the short- and long-term
adverse outcomes associated with ADHD.

In the present study, the mothers of the nasal
trauma patients had a lower education level than
that of the mothers of the control patients, and
the families of the nasal trauma patients exhibited
poorer family functioning, at least in some aspects
of family life. The family environment affects
the physical and psychosocial development of a
child, and three variables used to identify family
disruption or disadvantages (crowding, family
problems, and being removed from the family and
placed in the care of the local authorities) increase
the risk for traffic accidents.”? Additionally, familial
factors such as having older siblings, maternal age,
financial difficulties, and maternal mental health
problems are associated with injuries in toddlers."
Low family income and a low maternal education
level are risk factors for injuries in children as
well.? Mothers play a major role in the rearing
of children. Many unintentional injuries in young
children are the result of inadequate supervision,
and thus, adequate adult supervision is essential
to keep toddlers from harm. Any problems in
the family environment may decrease the ability
to meet the needs of a child and may impact the
awareness of child safety.* In this manner, poor
family functioning may result in the maltreatment
of children, which may further increase their risk of
exposure to physical trauma or injury.

Although the present study produced novel
findings, there were several limitations, and
different data may be achieved depending on the
methodology used. The size of the study population
was relatively small, and the study groups were not
randomized. Otherwise, there is potential bias due to
common risk factors for child injuries and ADHD.
Poor family facilities, lower educational level of
parents, lower family income could be considered
as common risk factors for both conditions. In the
present study, univariate and multivariate logistic
regression of subjects data could not permit to
determine the attributable risks nor etiological
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factors for the diagnosis of ADHD in children with
nasal trauma. Comparison of children with nasal
trauma and controls only permits the estimation
of odds ratios. Additionally, the possible influence
of post-traumatic stress on the scores was not
evaluated, and cultural issues may have influenced
the results.

Conclusions

In conclusion, this is the first analysis of the
relationship between traumatic nasal injuries and
ADHD symptoms in children. Patients with injuries
such as nasal trauma may present first at an ADHD
clinic, and this should lead to a clinical suspicion and
the referral for a psychiatric evaluation of the child.
A high degree of clinical suspicion is required to
determine rare presentations such as nasal trauma;
thus, the evaluation of children who present with
such injuries by a child psychiatrist may prevent
delays in the diagnosis of ADHD. Further studies
involving larger numbers of patients are needed to
confirm these initial findings.
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