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Purpose: This study is part of the first systematic program in the Republic of Cyprus examining
the prevalence of traumatic brain injury (TBI) in children, teenagers, and university students.
The study incorporated the Greek Version of the Brain Injury Screening Questionnaire (BISQ-G)
as the primary tool to identify students with TBI. Methods: The BISQ-G was sent out to 2,800
families of children (aged 6–18 years) attending rural and urban elementary and secondary schools
from varied socioeconomic backgrounds. Nine hundred forty-four questionnaires (33.8%) were
returned. In addition to school-aged children, 322 university students (aged 17–25 years) were
recruited from 3 universities and completed the BISQ-G. Results: Analyses indicated that 5.8%
elementary, 9.7% secondary, and 22.7% university students had symptoms consistent with TBI.
Several participants reported more than 1 TBI. Etiology of TBI was similar in all 3 groups and
included sports, biking, and falls. Factor analyses yielded a 7-factor structure for the BISQ-G.
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Discussion/Conclusions: The BISQ-G is a valid tool for the identification of individuals with a
prior history of TBI. Causes and symptoms of TBI were similar to those reported in the international
literature. The article concludes with suggestions for TBI management in the schools. Key words:
pediatric, prevalence, screening, symptoms, traumatic brain injury, young adults

PEDIATRIC TRAUMATIC BRAIN
INJURY—PREVALENCE

Traumatic brain injury (TBI) in childhood is
considered to be a major cause of morbidity
and mortality (Ichkova et al., 2017; Sariaslan,
Sharp, D’Onofrio, Larsson, & Fazel, 2016), es-
pecially among those younger than 19 years
(Allen, Chiu, Gerber, Ghajar, & Greenfield.,
2014), leading to more than 100,000 hospi-
talizations each year. In particular, according
to the Centers for Disease Control and Pre-
vention (CDC) 2016 report, in 2013 TBI was
the leading cause of more than 282,000 hos-
pitalizations and 2.5 million emergency de-
partment visits. Approximately one to two
million children and adolescents annually sus-
tain brain injuries as a result of falls, assaults,
sports, or motor vehicle accidents (Anderson,
Catroppa, Haritou, Morse, & Rosenfeld, 2005;
Taylor, Bell, Breidin, & Xu, 2017). In 1999,
the US National Center for Health Statistics re-
ported that TBI is the leading cause of death
and disability in children between the ages
of 1 and 14 years with a mortality rate of 10
per 10,000 annually. Approximately, 85% of
children who sustain an injury are diagnosed
with mild TBI and the remainder of the in-
juries are classified as moderate and severe
brain injuries (Centers for Disease Control and
Prevention, 2015).

IMPAIRMENTS FOLLOWING TBI IN
CHILDHOOD

Health complications can arise soon after
TBI, depending on the severity of the trauma,
age of injury, the time since injury, and the
general health of the patient (Lavoie et al.,
2017; Prasad, Swank, & Ewing-Cobbs, 2017).
According to the National Institute of Neu-
rological Disorders and Stroke (2018), health
consequences of TBI include seizures, hydro-

cephalus or posttraumatic ventricular enlarge-
ment, cerebrospinal fluid leaks, infections,
vascular injuries, cranial injuries, cranial nerve
injuries, pain, bedsores, multiple-organ sys-
tem failure in unconscious patients, and com-
plications resulting from polytrauma (trauma
to other parts of the body in addition to the
brain). There is, also, a strong relationship be-
tween severity of TBI and risk for epilepsy
(Annegers & Pasternak Coan, 2000; DeGrauw,
Thurman, Xu, Kancherla, & DeGrauw, 2018;
Thurman et al., 2018).

In addition to health consequences, TBI
may cause a wide range of changes in cogni-
tion (i.e., attention, concentration, memory),
behavior (i.e., agitation, restlessness, fatigue,)
sensation (i.e., vision or hearing deficits), and
psychosocial functioning (i.e., depression,
rage, withdrawal; Cancelliere et al., 2012;
Cantor, Gordon, & Ashman, 2006; CDC, 2016;
Gorman, Barnes, Swank, & Ewing-Cobbs,
2017; Lavoie et al., 2017; Mauri, Paletta,
Colasanti, Miserocchi, & Altamura, 2014;
Mychasiuk, Farran, & Esser, 2014; Rivara et al.,
2011; Wade et al., 2011). These changes can
last from several days to months postinjury in
mild brain injury and be permanent in those
whose injuries are more severe. These impair-
ments can hamper psychosocial functioning,
learning, and academic performance. Further-
more, a TBI during early childhood years can
place children at risk for global reading dis-
abilities and a deceleration in growth curves
in intellectual abilities over time when com-
pared with children injured at an older age
(Catroppa et al., 2008; Karver et al., 2012).

Research on the long-term effects of pedi-
atric TBI indicates that survivors of severe TBI
demonstrate significant impairments in ver-
bal learning and delayed retrieval of verbal
information, visual memory, visual recogni-
tion memory, visual learning, sound–symbol
learning, and recall of geometric designs
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(Lowther & Mayfield, 2004 ). In addition, soon
after the injury, these cognitive challenges
emerge in school settings, including attention
deficits, memory impairment, slowed process-
ing speed, word-finding difficulties, impaired
executive function, behavioral disinhibition,
and emotional liability, which are a few of the
aforementioned difficulties (Chesire, Buckley,
Leach, Scott, & Scott, 2015). Although there
are indications in the literature that some chil-
dren with TBI have higher rates of premorbid
attention deficits, there is substantial evidence
that TBI is associated with the onset of new
problems in attention in children (Wozniak
et al., 2007).

According to Cantor et al. (2004), when
cognitive impairments do occur after TBI,
they are likely to persist, and those chronic
deficits are found to be independent of the
severity of the injury. The most enduring
deficits are those of impaired attention (Pearn
et al., 2017), concentration, judgment, and
impulse control. In addition, according to
Robinson et al. (2018), those who survive af-
ter pediatric brain injury are more likely to suf-
fer chronic neurobehavioral deficits that can
interfere with their personal or social life.

IDENTIFICATION OF CHILDREN
WITH TBI

According to Prasad et al. (2017), children
with complicated–mild/moderate TBI are at
high risk for poor academic performance, and
many fail or fall behind in school.

There are a number of reasons explaining
the low rates of identification of children with
TBI (Cantor et al., 2004). First, children may
return to school after a head trauma that has
not been recognized as TBI. This results in
poor transition services between hospital and
school, such as low referral rates for services,
poor communication between the school and
the medical system, and reliance on the fam-
ily to report the brain injury to the school.
In addition, due to the lack of awareness
among educators and primary care providers
of problems related to TBI (Cantor et al.,
2004), outcomes are often misattributed to
other etiologies. Teachers, in particular, find it

difficult to link a child’s problematic behav-
ior to brain injury. They often mistakenly at-
tribute the child’s difficulties to either having
learning disabilities or cognitive delays or psy-
chosocial problems due to psychiatric versus
neurological origin. In addition, schools pro-
vide inappropriate classroom accommoda-
tions and children with TBI have an increased
risk for academic underachievement and psy-
chosocial challenges (Savage, 1991; Ylvisaker
et al., 2001). According to Haarbauer-Krupa
et al. (2017), care for children with TBI in
health care and educational systems is not
well coordinated or integrated, resulting in in-
creased risk for poor outcomes. What is more,
in some school systems, children with TBI
may never receive appropriate educational
support. In particular, if the school is unaware
of the TBI history, the child may not fall in
a diagnostic category that would qualify for
special education or other support services
(Taylor et al., 2001; Verhaeghe, Defloor, &
Grypdonck, 2005).

Second, the possible long-term effects of
the injury may not always be fully understood
by school personnel or adequately explained
to the child’s family. Therefore, the school’s
staff members may never become aware of
the consequences of the injury or of the mon-
itoring that they will need to do in relation
to the child’s performance. As a result, when
a child with even a mild residual cognitive
problem returns to the classroom, he or she
may suddenly find it much more challenging
to process and retain information, to sustain
attention during class, to exhibit impulse con-
trol, and to make effective judgment decisions
(Cantor et al., 2004).

Third, impairments secondary to TBI do not
always emerge immediately. This lag is related
to the continued development of the sensory
systems and the frontal lobes not reaching
maturity until the late teenage years. Although
neuroplasticity may permit the development
of alternative neural pathways, these might be
less efficient and might compromise the orig-
inal function of the compensating structure.
As a result, a young child may appear to be de-
veloping normally for several years after TBI,
but when presented with age-appropriate
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cognitive demands of the middle and high
school years, the older child begins to expe-
rience significant cognitive and behavioral
problems (Taylor et al., 2008; Toledo et al.,
2012).

Chapman (2006) introduced the term “neu-
rocognitive stall” to reflect the gradually
evolving pattern of delay that follows a pe-
riod of apparently typical development imme-
diately subsequent to a child’s initial injury.
With neurocognitive stall, cognitive problems
underlie learning difficulties that become ev-
ident only when a child fails to maintain aca-
demic achievement comparable with his or
her typically developing peers. The delayed
appearance of these learning challenges often
masks the connection between an initial in-
jury and later academic or social problems,
particularly as these challenges often resem-
ble those of students with learning disabilities
or attention deficits. Although a child’s TBI
may go undiagnosed, educators may eventu-
ally note persisting cognitive effects in that
child and become aware of altered patterns
of achievement that have long-term academic
reverberations (Cantor et al., 2004; Hux,
Dymacek, & Childers, 2013).

The Individuals with Disability Education
Act (1997), previously known as the Educa-
tion for All Handicapped Children Act (U.S.
Public Law 94-142), creates special education
provisions for children and adolescents with
TBI. The law points out the importance of of-
fering opportunities to children with TBI for
school adjustment and success. It also pro-
poses that professionals should show sensi-
tivity toward these children’s special needs
and that they should develop programs that
demonstrate familiarity with the law that is
specific to the education of these children.
In contrast, the Special Education Act of the
Cypriot legislation (113(I) 1999) does not
make any references to the children with TBI.
Instead, it concentrates on children with de-
velopmental or genetic disorders resulting in
mental retardation and dyslexia.

SCREENING FOR PEDIATRIC TBI

As discussed in the previous section, the
identification of children with TBI is result-

ing in underreporting and poor management
(Anderson et al., 2005). Screening for TBI is an
effective method for identifying the potential
impairments following the brain injury and is
the initial step toward improving the lives of
children who may or may not have been di-
agnosed with TBI. A positive screening will
help establish a probable basis for neuropsy-
chological testing that may ultimately lead to
an official, medical diagnosis and to the imple-
mentation of the appropriate interventions for
recovery.

Screening instruments are extremely im-
portant because traumatic brain injuries are
often overlooked or misdiagnosed. In addi-
tion, establishing a screening instrument will
allow defining the percentage of the pedi-
atric population with a probable TBI (Hux,
Schneider, & Bennett, 2009; U.S. Department
of Health and Human Services, 2006), as well
as the identification of dual diagnosis (Sikka
et al., 2017).

PURPOSE OF THE STUDY

Prior to this study, the percentage of
students with TBI enrolled in Cyprus public
schools was unknown. Cypriot children
with TBI are part of a population group of
children with special needs that is often
overlooked and not investigated properly.
Traumatic brain injury is not included as
an etiology in the Cyprus special education
database, which mostly focuses on children
with other developmental and genetic
disabilities.

The main purpose of the study was to
investigate the prevalence of TBI in stu-
dents across the developmental continuum
in Cyprus. Furthermore, the translation and
adaptation of the Brain Injury Screening Ques-
tionnaire (BISQ-G) in Greek were also carried
out for the purposes of the study.

Cantor et al. (2006) examined BISQ’s util-
ity as a screening measure for TBI in children.
They hypothesized that (a) the BISQ could be
used to identify public school children with
an increased probability of having sustained
a TBI and (b) children identified by the BISQ
as having an increased probability of having
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sustained a TBI would have more cognitive
impairments and more behavioral and phys-
ical symptoms than those with a low prob-
ability of having sustained a TBI. They gath-
ered data from a sample of 174 children aged
12–19 years recruited in three urban public
schools. The BISQ was completed by the par-
ent and the student and 48% of the sample
completed a neuropsychological testing bat-
tery. Results indicated that 9% of the partici-
pants had a “high probability” of having sus-
tained a TBI and more cognitive, behavioral,
and physical symptoms were reported in the
children in the “high-probability” group than
in the “low-probability” group. Eighty percent
of the “high-probability” children tested had
neuropsychological evidence of cognitive im-
pairment. The findings of the study supported
the utility of the BISQ as part of a screening
process to identify children who may have
experienced a TBI. This study implemented
the Greek version of the BISQ, the BISQ-G.
We hypothesized that the BISQ-G would have
adequate psychometric properties to identify
individuals with a positive history of TBI. In
addition, we hypothesized that the percent-
age of children, teenagers, and young adults
with a positive screen for TBI, and the like-
lihood that the reported symptoms are TBI-
related, will be similar to that of other west-
ern nations and estimated at 8%–10%. For the
factorial validity of the Symptoms checklist of
the BISQ, it was expected that responses to
the items will be explained by three different
factors. This hypothesis is based on the the-
ory underlying the development of the BISQ,
for the items contributing to three dimen-
sions (Physical symptoms, Cognitive symp-
toms, and Behavioral symptoms), suggested
by Gordon (2004).

METHODS

Participants

The sample of the study comprised a total
number of 946 elementary school students,
high school students, and university students.

Recruitment strategy and sample
demographics

Boys and girls between the ages of 5 and 13
years, enrolled in public elementary schools,
were recruited for this study from urban and
rural public schools in the Nicosia, Larnaca,
and Famacusta districts. Out of the 2,088 let-
ters, consent forms and BISQ-G questionnaires
that were sent to the parents, 706 or 33.81%
agreed to participate and returned the com-
pleted questionnaires. Thus, data from 706
participants were included in this study and
were used for the statistical analyses. A total
sample of 500 participants was included in the
factorial validity of the Part B of the BISQ-G.

A total of 574 or 81.3% were Greek Cypriot
students and 4.1% (N = 29) were students
from other national backgrounds, whereas
information regarding the nationality of the
14.6% of the sample was missing. A total
of 284 (40.2%) were male students and 319
(45.2%) were female students, whereas in-
formation regarding the remaining 14.6% of
the sample was missing. The mean age of
the elementary school students was 8.7 years
(M = 8.68, SD = 1.89). The majority of the
families (24.5%) reported an annual income of
at least 35,000 euro, which is considered to
be middle-class income. Information regard-
ing the annual income of the 15.4% of the
sample was not completed. Six hundred ques-
tionnaires (85%) were completed by a parent,
five (0.7%) by a relative, and one (0.1%) by
another person serving as a guardian (other
than a parent or a family member). The rela-
tionship of the respondent to the child was
not reported in 100 questionnaires.

A random sample of high school students
enrolled in public and private secondary
schools in the greater Nicosia, Larnaka, and
Famagusta areas of Cyprus was recruited. Data
from a total sample of 238 high school stu-
dents were included in the study and were
used for the statistical analyses. All high school
students were Greek Cypriots, residing in the
areas of Cyprus controlled by the Republic
of Cyprus. One hundred twenty-one (50.8%)
were male students and 117 (49.2%) were
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female students. The mean age of the high
school students was 14.8 years (M = 14.8,
SD = 1.5). As far as the factorial validity of
the Part B of the BISQ-G, a total sample of 238
participants was included in the analysis.

The sample of 322 university students was
recruited from undergraduate classes at three
universities in Nicosia. Information regarding
the study’s aims and procedures was dissemi-
nated in classrooms. In-classroom assessments
or individual appointments were then sched-
uled for the students who were interested
in participating in the study. Two hundred
twenty-six (70.2%) were male students and
96 (29.8%) were female students. The mean
age of the university students was 20.6 years
(M = 20.64, SD = 1.8). The majority of the
students (14.2%) reported an annual income
within the 15,000 euro range, which implies
an average income as compared with the me-
dian family salary in the Republic of Cyprus.
The majority of the sample (54%) did not re-
port annual income. For the factorial validity
of the Part B of the BISQ-G, a total sample of
186 participants was included in the analysis.

Procedures

The Ministry of Education and Culture, the
Center for Educational Research and Evalua-
tion, and the National Bioethics Committee,
Republic of Cyprus, reviewed the protocol
and approved the procedures for this study.
The investigators obtained consent from all
participants to secure their collaboration.
A cover letter, providing information about
the study, accompanied with the BISQ-G
questionnaire and a consent form was mailed
to parents of elementary and high school
students, informing them of the aims and
procedures of the study and requesting their
voluntary participation in the project. The
university students were also provided with a
cover letter, providing information about the
study, accompanied with a consent form and
the BISQ-G questionnaire at the time of ques-
tionnaire completion. Parental consent was
obtained for all study participants younger
than 18 years; participants older than 18
years provided self-consent.

The Brain Injury Screening
Questionnaire

Both the Pediatric and the Adult versions
of the BISQ-G were utilized for this study. All
participants were asked to answer the second
part of the BISQ-G questionnaire. By answer-
ing the second part of the BISQ-G, important
information was provided regarding any phys-
ical, cognitive, and behavioral symptoms ex-
perienced during the last month on a daily
basis. The Part B of the BISQ-G did not dif-
fer between the two different versions of the
questionnaire (Pediatric and Adult); therefore,
its factor structure is expected to follow the
same pattern for both versions.

The Pediatric and the Adult versions of the
BISQ-G questionnaires are described in more
detail under the Materials section.

Materials

The BISQ-G was created by the Research
and Training Center on Community Integra-
tion of Individuals with TBI in 1997 to de-
termine whether a person or a group of per-
sons exhibits a symptomatology indicative of
TBI. Adaptation into Greek was conducted by
Constantinidou (2009) upon permission from
the authors for the adult and pediatric ver-
sions. In addition, items pertaining to demo-
graphics were adapted to be consistent with
the Cypriot census data. The final version of
the test was administered to 20 volunteers
for further refinement. Parents of elementary
school children completed the child version;
secondary and university students completed
the adult version.

The BISQ is described as the only measure
of its kind that documents (1) events that can
result in a brain injury, (2) functional diffi-
culties and symptoms associated with brain
injury, and (3) events and conditions other
than brain injury that might lead to symptoms
similar to those seen in brain injury (Cantor et
al., 2004). Thus, it provides crucial informa-
tion for determining whether the American
Congress of Rehabilitation Medicine criteria
are met for mild brain injury (i.e., blow to
the head, altered mental status), as well as for
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documenting what functional impairments
are present and how frequently they occur
and for assessing whether these impairments
are likely associated with factors other than
head injury (e.g., psychiatric disorders,
medication use, substance abuse). It has been
shown to reliably distinguish between brain
injury and other conditions (e.g., spinal cord
injury) including the absence of disability
(Cantor et al., 2004; Gordon, Haddad, Brown,
Hibbard, & Sliwinski, 2000; McFadden et al.,
2011).

The BISQ is divided into four sections: In-
troduction, Part 1, Part 2, and Part 3. The in-
troductory section inquires demographic in-
formation about the child or the family. Part
1 (Injuries and Hospitalizations) asks whether
the participant has ever experienced a blow
to the head as a result of 19 given situations, as
well as how many times the person has been
dazed or confused after the situation. Part 2 is
titled “Problems and Difficulties in Daily Liv-
ing” and consists of 100 symptoms divided
into three areas: a physical scale of 19 symp-
toms, a cognitive scale of 48 symptoms, and
a behavioral scale of 33 symptoms (Hibbard
et al., 2004). Participants are asked to identify
any symptoms that have interfered with their
ability to function on most days during the
prior month using a 6-point anchored Likert
scale. Part 3 (Additional Questions) includes
questions that are designed to examine po-
tential comorbidities that could account for
symptom report, for example, whether the
subject is on any medication currently, or
whether there is a history or a diagnosis of
a condition which its symptomatology resem-
bles TBI’s symptomatology (Gordon, 2004).
All of the parts of the questionnaire were com-
pleted by the participants.

Data analysis

To test the hypothesis about the propor-
tion of children with a positive screen for
TBI, data were analyzed using the Statistical
Package for the Social Sciences (SPSS; 19). All
of the BISQ-G data were first analyzed in MS
ACCESS. For each participant, a report was
generated with important demographic infor-
mation, prior injury, symptomatology exhib-

ited, and other important information. The
analyses provided information on whether the
participant’s history and symptom profile in-
dicated high, moderate, or low probability for
TBI (i.e., positive screen) or no probability
for TBI (i.e., negative screen). Because of the
small number of participants falling in each of
the three probability level groups, all positive
screens were grouped together and formed
one single group and were subsequently com-
pared with the negative screens. Data from
each participant were subsequently analyzed
in SPSS using the χ2 analysis (Crosstabs) to de-
termine epidemiological factors of pediatric
TBI in Cyprus, such as risk factors, causes,
implications, and demographic variables.

Factor analysis was used to examine the
structure of the questionnaire used in this
study. The analysis was used to examine
whether any clusters of symptoms might
come up from the participants’ answers to
the BISQ-G.

RESULTS

Incidence and cause of TBI

Out of the total 1,266 participants, 137
(10.82%) students were rated as being posi-
tive for TBI. Specifically, 41 (5.8%) of the total
elementary school students, 23 (9.7%) of the
total high school students, and 73 (22.7%) of
the total university students were rated as TBI
positive (see Table 1). Four hundred eighty
(47.1%) students reported having sustained at

Table 1. Number of students with a positive
traumatic brain injury screening (N = 1266)

Age Group

N for
Positive

Screening Percentage

Elementary
school students

41 5.8

High school
students

23 9.7

University
students

73 22.7
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least one blow to the head. The number of
blows reported varied widely among partici-
pants (0–24 blows) with an average of 1.67 ±
2.89 (Table 2). Out of the 480 participants,
281 were male and 103 were female students
(χ2

2 = 3.27, p = .367). Of the 480 students
with a positive history of blows to the head,
105 or 21.87% were screened positive for TBI.
Only 9 participants out of 535 (1.7%), who did
not report a blow to the head, were screened
positive for TBI by the BISQ-G, with a prob-
ability of Brain Injury not being excluded.
There was a significant difference between
the two groups (positive vs. negative screened
participants) regarding the number of blows
to the head (χ2

18 = 181.66, p < .001), indicat-
ing that having sustained a blow to the head
increases the risk for TBI.

Causes of blows to the head

Most of the blows to the head were re-
ported to have occurred during a sport or
playground activity and following a fall (see
Table 3).

Medical conditions and TBI

Out of the 1,266 respondents, 254 students
(27.4%) reported that they had been hospital-
ized or seen in an emergency department for
various reasons, at least once, with an average
of 1.68 ± 0.52 hospitalizations. Data regarding
hospitalization for the 137 students screened
as positive to the probability of TBI were

Table 2. Number of blows to the head

Valid Frequency Percentage

0 535 52.9
1 158 15.6
2 81 8.0
3 73 7.2
4 42 4.2
5 31 3.1
8 9 0.9
10 8 0.8
12 4 0.4
24 1 0.1
Total 942 100

included in these data. A more detailed anal-
ysis indicated that 78 of these students had
been hospitalized or seen in an emergency
department whereas 35 had never been hospi-
talized or seen in an emergency department.
Table 4 presents the number of students
who had been hospitalized or seen in an
emergency department. For all incidences re-
quiring hospitalization, there were significant
differences between the two groups with
children with a positive screen for TBI being
hospitalized significantly more often (χ2

2 =
112.48, p < .001).

Number of episodes of loss of
consciousness and being dazed and
confused

Not surprisingly, significantly more
episodes of being dazed and confused (DAC),
or losing consciousness, were reported
for children with a positive screen for TBI
than for children with a negative screen for
TBI (χ2

3 = 664.8, p < .001). Four hundred
sixty students responded positively to a
question investigating whether they had ever
been DAC or lost consciousness after an
incident of a blow to the head or after an
emergency medical condition (see Table 5).
Two hundred four (44.35%) of these students
were screened positive for TBI whereas 256
(55.65%) students were screened negative for
TBI. The majority of students (N = 68) having
lost consciousness remained in that condition
for less than 20 min. Loss of consciousness
(LOC) of 1–24 hr was reported for four
students and LOC for a period of more than
24 hr was reported for two students. The
majority of the 152 students being DAC
(N = 51) were reported as experiencing this
condition for 1–10 min. Thirty-four students
were DAC for less than 1 min, eight students
for 11–20 min, 10 for 21 min to 1 hr, 12 for
1–24 hr, and four for more than 1 day.

Factorial validity of the Part B,
Symptoms Checklist, of the BISQ-G

A factor analysis was conducted in regard to
the symptoms reported by the participants in
the BISQ-G. Out of the 1,266 participants, 924
completed the Part B, Symptoms checklist, of
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Table 3. Number of students with a positive traumatic brain injury screening (N = 137) for
each blow type

Type of Blow to the Head One Blow Multiple Blows

Blow in a car/van/bus crash 19 1
In a motorcycle or all-terrain vehicle crash 2 3
As a pedestrian hit by a vehicle 7 0
Being hit by a falling object 14 4
Being hit by equipment 18 7
Falling down from stairs 25 6
Falling from high place 25 8
Falling during a fainting spell 25 4
Falling during a drug or alcohol blackout 4 0
While biking 27 7
While rollerblading or skateboarding 11 3
While horseback riding 1 0
While skiing or snowboarding 1 0
In sports 35 5
While on the playground 21 4
While diving into water 8 0
Being assaulted or mugged 3 2
Being physically abused 4 2
Other 8 2

the instrument, and were, therefore, included
in the analysis. Reliability analysis yielded a
Cronbach’s α index of 0.992, indicating that
the BISQ-G is a reliable measure of TBI-related
symptoms. No item appeared to lower this
index and, therefore, all items were included

in the analyses. The factor analysis (with vari-
max rotation) indicated the existence of seven
factors with eigenvalues greater than 1, ex-
plaining a total of 72.7% of the variance. The
item loadings appeared to be distributed to
the seven factors as seen in Table 6.

Table 4. Number of students with a positive traumatic brain injury screening (N = 137) and
had been hospitalized or seen in an emergency department

Hospitalized

Type of Injury or Medical Condition One Time Two Times Three Times

Concussion 17 3 0
Fracture of the head 26 7 5
Seizures 9 3 1
High fever 27 8 14
Near drowning incident or poisoning 15 0 2
Electrical injury or been hit by lightning 2 1 0
Stroke or brain hemorrhage 1 0 0
Brain infection or tumor 2 0 0
Other reasons 17 5 8
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Table 5. Number of episodes of loss of consciousness and being dazed and confused as reported
by participants

Being Dazed and Confused or Lost Consciousness

Never
Happened Yes

Do Not
Know Total

Negative screen for TBI Count 808 43 45 970
Positive screen for TBI Count 9 118 8 135
Total Count 817 161 53 1,105

Note. TBI = traumatic brain injury.

The first factor comprised 15 items that re-
late to long-term memory and cognition (e.g.,
friends or relatives seeming unfamiliar, getting
lost, thinking slowly) and sensory problems
related to smell and taste (e.g., food not tast-
ing right, having difficulty smelling things; α =
.966). The second factor consisted of 20 items
relating to verbal communication and under-
standing deficiencies (e.g., difficulty making
conversation, difficulty understanding jokes
and humor, experiencing others as talking too
fast) and learning difficulties (e.g., difficulty
learning new skills, reading very slowly, hav-
ing difficulty understanding what was read; α

= .968). Items investigating somatic formed
the third factor (e.g., feeling dizzy, having
trouble staying awake, having little appetite,
losing balance; 13 items; α = .950). The
fourth factor consisted of 21 items relating to
emotional difficulties (e.g., feeling hopeless
or worthless, feeling moody, having difficulty
getting started on things; α = .971). The fifth
factor comprised 13 items inquiring about im-
pulse control (e.g., being impulsive, being
heedless to danger, hitting, or pushing oth-
ers; α = .955). Items involving executive and
planning abilities formed the sixth factor (e.g.,
difficulty planning future events, forgetting
to take medication, losing track of time; 13
items; α = .948). The seventh factor consisted
of five items inquiring about attention (e.g.,
being easily distracted, difficulties in concen-
tration and attention, losing train of thought;
α = .928).

DISCUSSION

To date, there is lack of systematic research
on the prevalence of TBI in school-aged per-
sons in the Republic of Cyprus. Therefore,
there is no policy on the identification and
management of deficits associated with TBI.
This study is part of a larger systematic ef-
fort to investigate the incidence and effects of
TBI within the Cypriot population. The pur-
pose of this study was to investigate the in-
cidence of school-aged children, adolescents,
and young adults with a probability of having
sustained a TBI.

The results of this study indicate that close
to 50% of students and young adults (n = 480,
47.1%) experience one or more incidents po-
tentially resulting in brain injury. Out of these
children, adolescents, and young adults, about
10.82% (137 participants out of 1,266) have
actually sustained a probable TBI. More specif-
ically, 5.8% of elementary school students,
9.7% of high school students, and 22.7% of
university students were rated as TBI positive.
The present findings are consistent with pre-
vious research conducted in the United States.
Hux et al. (2013) administered a questionnaire
to the parents and guardians of 692 first- to
fifth-grade students in a metropolitan school
district of a Midwestern state to determine
the prevalence of potential brain injury inci-
dents in a nonclinical population of elemen-
tary school-aged children. Similarly to the cur-
rent study, results demonstrated that 5.6% of
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Table 6. Factor loadings for the BISQ-G symptoms-rotated component matrixa

Component

1 2 3 4 5 6 7

Friends or relatives seeming
unfamiliar

0.760

Forgetting names of people,
including family members

0.713

Becoming confused in familiar places 0.692
Having difficulty smelling things 0.662
Getting lost 0.648
Food not tasting right 0.591
Blacking out or having seizures 0.586
Having double vision or blurred

vision
0.559

Forgetting to eat 0.547
Forgetting well-known phone

numbers or addresses
0.528

Thinking slowly 0.508
Being disorganized 0.474
Forgetting names of objects, trouble

expressing thoughts
0.461

Moving slowly 0.434
Misplacing things, forgetting where

things are
0.373

Reading very slowly, having difficulty
reading

0.684

Learning slowly 0.674
Difficulties with reading, writing, and

math
0.649

Writing slowly 0.638
Having difficulty understanding what

was read, or what is read to
0.622

Difficulty in performing chores 0.609
Speech difficulties, trouble

understanding conversation, or
difficulty pronouncing words

0.590

Difficulty following instructions,
written or oral

0.585

Forgetting what was just read 0.567
Difficulty learning new skills and new

information
0.566

Writing illegibly, poor handwriting 0.545
Difficulty making conversation 0.539
Speaking in ways that others cannot

make sense of
0.537

Difficulty in understanding jokes and
humor

0.524

Difficulty learning from experience 0.512
Repeating what others say 0.499

(continues)
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Table 6. Factor loadings for the BISQ-G symptoms-rotated component matrixa (Continued)

Component

1 2 3 4 5 6 7

Talking too fast or too slow 0.469
Making comments that are

inappropriate
0.460

Making spelling mistakes 0.415
Experiencing others as talking too

fast
0.414

Feeling dizzy 0.702
Having trouble falling asleep or

staying asleep
0.661

Having trouble waking up after sleep 0.648
Experiencing ringing in the ears or

trouble hearing
0.644

Losing balance 0.635
Having trouble staying awake 0.625
Having nightmares 0.622
Being clumsy, dropping, or tripping

over things
0.590

Feeling tired 0.578
Having headaches 0.565
Having little or no appetite 0.564
Eating too much 0.481
Feeling sad or blue 0.671
Feeling misunderstood 0.636
Feeling moody 0.618
Feeling hopeless, worthless 0.615
Not feeling confident 0.608
Feeling uncomfortable around others 0.566
Difficulty coping with unexpected

changes
0.565

Experiencing difficulties being in
crowds

0.551

Feeling frustrated 0.520
Experiencing rapid changes in mood 0.516
Feeling scared or frightened 0.504
Feeling lonely 0.503
Feeling life is not worth living,

expressing thoughts about wanting
to die

0.496

Having repeated thoughts 0.496
Dealing with people 0.491
Sitting around doing nothing, feeling

bored
0.479

Crying easily or for no reason 0.476
Having difficulty getting started on

things
0.471

Avoiding family members or friends 0.463
(continues)
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Table 6. Factor loadings for the BISQ-G symptoms-rotated component matrixa (Continued)

Component

1 2 3 4 5 6 7

Feeling impatient or irritable 0.407
Laughing for no reason 0.397
Arguing 0.689
Screaming or yelling, having temper

outbursts
0.674

Feeling angry 0.627
Being heedless to danger, as in

driving recklessly
0.607

Cursing at or threatening others or
self

0.589

Hitting or pushing others 0.584
Being rude to others, interrupting

others
0.569

Not listening when being spoken to 0.536
Doing things without thinking them

through, being impulsive
0.522

Talking too much 0.522
Feeling jumpy, restless, or unable to

stay still
0.483

Behaving inappropriately 0.442
Difficulty planning future events 0.634
Forgetting, missing, or being late for

appointments
0.608

Handling personal affairs and finances 0.579
Forgetting to turn off appliances 0.569
Difficulty setting priorities 0.565
Forgetting to take medications 0.543
Increased or decreased sexual

interest
0.527

Difficulty making decisions 0.490
Difficulty solving problems 0.435
Unexplained change in performance

at work or school
0.418

Forgetting doing chores, homework,
work at home

0.405

Forgetting if things are done 0.403
Losing track of time 0.381
Being easily distracted 0.609
Forgetting what just said 0.606
Difficulty concentrating, having poor

attention span
0.561

Losing train of thought 0.535
Forgetting what happened yesterday

or recent events
0.479

aExtraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization.
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the regular education students received posi-
tive screens for brain injury. In addition, 25.4%
of the special education students in the study
by Hux et al. (2013) received positive screens
for brain injury.

The present findings indicate that blow to
the head was the predominant cause of TBI.
The risk for sustaining a TBI increased with
subsequent blows to the head as a number of
parents of participants with a positive screen
for TBI reported one or more blows to the
head during an involvement in specific sit-
uations or activities. Within our population,
more males sustained a blow to the head than
females. This is consistent with the literature
where Bruns and Hauser (2003) reported that
males were uniformly at higher risk of TBI
than females.

The predominant causes of blows to the
head in Cyprus included injuries during sports
or playground activities, falls, and hits by
falling objects and equipment. The present
study was consistent with the study by Cantor
et al. (2004), who also reported that sports
was the primary cause of blows to the head,
whereas Bruns and Hauser (2003) also re-
ported that falls were a primary cause of in-
jury in children. On the contrary, activities
not appearing often within the Cypriot cul-
ture resulted in no injuries or testified no oc-
currence (e.g., falling while rollerblading or
skateboarding, falling while horseback riding,
falling while skiing or snowboarding).

Students with a positive screen for TBI
had experienced one or more blows to
the head. Hence, children, adolescents, and
young adults who sustain blows to the head
and especially those who are prone to mul-
tiple injuries are at risk for TBI. This is com-
parable with Moser et al. (2007), who state
that multiple head injuries increase the risk of
having another head injury resulting in TBI.
In addition, this finding supports Peron and
Howard (2008), who state that minor blows
to the head can result in brain damage, espe-
cially if they are recurrent.

As it has already been suggested in the liter-
ature, children and adults do not always seek

medical help after a head injury. The BISQ-
G revealed that out of the 137 participants
who were screened positive for TBI by the
BISQ-G, 78 (56.9%) were hospitalized or seen
in an emergency department. This informa-
tion has significant value because the BISQ-G
has the ability to identify individuals with a
symptomatology that is TBI-related who have
never been formally treated after a head in-
jury. The percentage reported previously does
not fall far from the percentages reported in
the literature of individuals who seek medical
help following a head injury. In the case of
Setnik and Bazarian (2007), 58% of the adult
sample tested sought medical help, and those
less likely to seek care were older, suffered a
mild TBI, or were injured in the home. The
percentage of individuals requesting medical
help in this study may be higher, due to the
fact that the population consisted of children,
adolescents, and young adults, and, therefore,
parents may be more alert to their child’s in-
juries, rushing them to the emergency depart-
ment. Participants with a positive screen for
TBI were hospitalized or seen in an emer-
gency department significantly more often
than participants with a negative screen for
TBI. More specifically, participants with a pos-
itive screen appeared to seek medical help
more often because of a concussion, a frac-
ture of the head/neck or face, seizures, high
fever, drowning or poisoning, electrical injury
or hit by lightning, brain infection or tumor,
or other reason.

More episodes of having been dazed and
confused, or losing consciousness, were re-
ported for participants with a positive screen
for TBI than for those with a negative screen
for TBI. The majority of students having lost
consciousness remained in that condition for
less than 20 min, suggestive of a probability
of mild concussion. This result is consistent
with research showing that 80%–90% of TBIs
are mild. It also agrees with the research con-
ducted by Cantor et al. (2004), which suggests
that episodes of LOC did not last long. Those
children who had experienced LOC and DAC
are considered to be at a greater risk for TBI.
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The factorial structure and validity of the
BISQ-G’s Symptom checklist generated a
seven-factor structure and not a three-factor
structure as it was originally hypothesized
on the basis of the original U.S. version by
Gordon (2004). The BISQ-G seven-factor
structure consists of (1) long-term memory,
cognition, and sensory problems; (2) verbal
communication and comprehension deficits;
(3) somatic symptoms; (4) emotional diffi-
culties; (5) impulse control; (6) executive
and planning abilities, and (7) attention.
This study incorporated a larger sample size
than the original project by Gordon (2004);
however, this is the only methodological dif-
ference with the original study. It is not clear
to the authors why the Greek version of the in-
strument resulted in different factor structure;
nevertheless, the results support the ongoing
efforts in validating instruments in different
languages and cultures as it is not uncommon
for adapted tools to generate different factor
structures than the original instrument
(Demetriadou, Michaelides, Bateman, &
Constantinidou, 2018). The factorial validity
of the BISQ-G will allow the further investiga-
tion of the symptomatology of patients with
a history of TBI, as well as the development
of appropriate treatment plans.

CLINICAL IMPLICATIONS AND FINAL
CONCLUSIONS

In conclusion, this study indicates that the
BISQ-G is a useful instrument that can be
implemented in the systematic screening for
concussion across the school spectrum from
elementary through tertiary education. More-
over, it provides guidance for the Cypriot
school systems for allocation of resources for
the identification and management of neu-
robehavioral deficits associated with brain in-
jury. Current findings indicate that a consider-
able number of students across the education
spectrum in Cyprus have undocumented in-
juries resulting in neurobehavioral symptoms
that can interfere with educational endeavors
and psychosocial functioning. In specifics, in
the intake information of the Cyprus Educa-
tional Psychology Service, the history of TBI
is not included and, further, not comprising
a diagnostic category. Therefore, a sizeable
number of students, across the academic con-
tinuum, from primary, secondary, and higher
education, are not being detected, monitored,
or treated appropriately and are exhibiting on-
going difficulties. Policies are required to be
made in order for the early detection and treat-
ment of students having sustained TBI.

REFERENCES

Allen, B. B., Chiu, Y. L., Gerber, L. M., Ghajar, J., &
Greenfield, J. P. (2014). Age-specific cerebral perfu-
sion pressure thresholds and survival in children and
adolescents with severe traumatic brain injury. Pedi-
atric Critical Care Medicine, 15(1), 62–70.

Anderson, V., Catroppa, C., Haritou, F., Morse, S., &
Rosenfeld, J. (2005). Identifying factors contributing
to child and family outcome 30 months after traumatic
brain injury in children. Journal of Neurology, Neu-
rosurgery, and Psychiatry, 76(3), 401–408.

Annegers, J. F., & Pasternak Coan, S. (2000). The risks
of epilepsy after traumatic brain injury. Seizure, 9,
453–457.

Bruns, J. Jr., & Hauser, W. A. (2003). The epidemiology
of traumatic brain injury: A review. Epilepsia, 44(10),
2–10.

Cancelliere, C., Cassidy, J. D., Côté, P., Hincapié, C. A.,
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