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MNEPIAHYH

Kabe ypovo, évag peydrog apOpog moadinv kot eprpov otig Hvouéveg IMoltteieg
g Apeptkng vokertan o€ kpavioeykepalikn kdxkmon (KEK) wg amotélecpo Ttdcewmy,
embéoenv, aANTIKOV aTuyNUATOV 1 awToKvNTIoTIKGOV dvotuynudtov. H KEK umopel va
TPOKAAEGEL CTUAVTIKEG AAAAYEG 0T YVOGOTIKY KOTAGTAON VO ATOLOV, ONWOG EMITTOOELS
OTN LVAUY] Kol OTIG EKTEAECTIKEG A1TOVpYieg. Mmopel va Tpokaréoel Emiong aAAAYEG OTN
ouvaeOnpoTIK) KoTAoTooN Kot oiodnnplokég dtatapayés. Ot ekmodevtikol
amoTVYyavouy va avayvepicovv Eykaipa toudid pe KEK, yeyovdg to omoio pmopei va
EMPEPEL PTOYN axadNUaikn exidoor. Emmiéov, ecpalpuéva pmopel vo S1oyveooTovV mondid
UE padnotaKéc, cuvoeONUOTIKEG 1] GUUTEPLPOPIKES OLUTAPAYES, EVED GTNV TPOYLUOTIKOTNTO
01 0mo1eadNoTE dSLoKOAlEG ToVg va amoppéovy and KEK. H napovoa épevva eEetdlet
ovyvotnta TV tlavov modTpikov KEK og maidid dnpotikng oyolkng nikiog, kabmg
KO TIG LOKPOYPOVIES GLUVOLGOMNUUTIKES, TPOGUPUOCTIKES, GUUTEPUPOPIKES KO YVOOTIKES
EMNTMGELS TOVg 0Tov Kuzmprokd moudiotpikd TAnfucpd. O 6tdyog e mapodoas EPELVOC
nTav Suwhog: Tpwrtov, digpguvninke n cuyvotnta TV mBavov KEK oto oyolikd
mAnBvoud péowm g yopnynong tov Brain Injury Screening Questionnaire (BISQ) og éva
Toyaio delypa 2088 wadimv nakiag 5 pe 13 ypdvov. Agdtepov, 1 Epevva Tpootdonoce va
dtepevvioel Tig emmtmoelg Tov mboavav KEK péom tng yoprynong wwog evaicontng
VEVPOYVYOUETPIKNG Hotapiog o€ 31 madid pe cvpntdpatoroylo mov oyetileton pe KEK
Kol og 29 modid ympig copmtopotoAroyia wov vao oyxetileton pe KEK. I'ia to okomd g
Tapovoag Epguvag, Ta epmtnuatordylo BISQ kot DEX-R, petappdotnkoav kot
npocoppoctnkay faon tov Kvrpiakov minbucpov. Awgpdvnke 6t to 5.8% tov pobntov
oV Po1TovV og oyoAeia Anpotikig Exnaidevong otnv Kompo mapovsialovy avénuévn
TOavOTNTO VO £X0VV VITOGTEL KPOvIoePKePUAKT kKdkmon. To BISQ etvau éva a&iomioto
ePYOAELO Y100 TNV aViyveELON CLUTTOUATOV o€ Tandld wov oyetiCovron ue KEK, kot to
DEX-R éva a&10mioto epyaleio yio TV aviyveLoN GCUUTTOUATOV TOL OPOPOVY EAAEIYELG
GTOV GTPATNYIKO GYESOOUO. XTUMNHOTO OTO KEQAA NTAV 1) KUPLOTEPT OLTiO Yo TNV
TOPOVGIO TOV GCUUTTOUATOV, KUPIMG KATE TN S1apKELD 0OANTIKOV dpacTNPlOTHTOV, GE
TOOOTOTOVE, LETA OO TTMGEIS KoL LETA OTO YT LOTO OO OVTIKEIEVO 1) EE0TAMGO.
[Teprocotepa aydpia mapd Kopitoia, Ppédnkav va sivon evdimta oe KEK, kupimg
entdypova mondid. Emmiéov, madid ta omoia £xovv yacel TIc e GELG TOVG 1 £0VV
Biooetl Bolmpévn 1 apyn oKéEYN KOTA TN S1APKELN ETEIGOJTI0V, UTopohv va, Bempnbovv 0Tt
Bpioxovtal og peyarvtepo kivovvo yio KEK. EBSopnvta To1¢ EKatoOV TV TEPIOTATIKOV
oV dlepeLVNONKAV ETVYOV TPOPAPLOKEVTIKNG TEPiBaAiyng. [Tapdin v
countopatoroyio Tov tadidv pe mbovo KEK, n otatiotikn avéivon dev avédeiée

v



OTO1EGONTTOTE CNUAVTIKES d1aPopEG LETAED TmV dvo opddwv (todimv pe KEK kot mandicdv

Y®PIC) OTO ATOTELECUOTO VEVPOYVYOUETPIKNG LUITOTOPIOG,



ABSTRACT

Each year, a vast number of children and adolescents in the United States of
America sustain brain injury as a result of falls, assaults, sports accidents or motor vehicle
accidents. Brain injury may cause a wide range of changes in cognition, including memory
and executive functioning deficits. It may also lead to changes in emotional behavior and
sensory disorders. Teachers often fail to recognize children with traumatic brain injury
(TBI) which in return could lead to poor academic performance. Furthermore, children
may be wrongly diagnosed as having learning disabilities and emotional or behavioral
disorders, when in fact the cause of their impairment is TBI. This study aimed to
investigate the incidence of probable pediatric TBI in elementary school age children and
examine long-term pediatric emotional, adaptive, behavioral and cognitive malfunctioning
in the Cyprus pediatric population. The purpose of this study was twofold: First, the study
investigated the incidence of school age children with a probability of having sustained a
TBI by administering the Brain Injury Screening Questionnaire (BISQ) to a random
sample of 2088 children ages 5 to 13 years. Second, the study tried to determine the long-
term effect of probable TBI by administering a sensitive neurocognitive battery to the 31
children who were identified with a positive screen for TBI and to 29 children with a
negative screen for TBI. For the purposes of the present study, the BISQ and DEX-R
questionnaires were adapted to the Greek Cypriot population. It was found that 5.8% of the
children enrolled in public elementary schools in Cyprus have an increased probability of
having sustained a TBI. The BISQ is a reliable measure in identifying symptoms in
children positive to TBI and DEX-R is a reliable measure in detecting executive function
deficits. Blows to the head were the predominant cause of probable TBI, mostly during
sports and playground activities, falls, and being hit by falling objects and equipment.
More boys than girls were found to be vulnerable for sustaining a TBI, and especially
seven-year-olds. Additionally, children who had experienced loss of consciousness and
being dazed and confused are considered to be at greater risk to TBI. Seventy percent of all
incidences did request medical help. Despite the subjective symptomatology of children
with a positive screen for TBI, the statistical analysis did not reveal any significant group
differences (children with a positive screen Vs children with a negative screen for TBI)

through the neurocognitive battery.
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Incidence and Neuropsychological Consequences of Traumatic Brain Injury

CHAPTER 1
INTRODUCTION TO TRAUMATIC BRAIN INJURY (TBI)
Traumatic Brain Injury

The Brain Injury Association of America defines traumatic brain injury (TBI) as
the psychosomatic change of the brain that results from an outer source (a foreign object
hits violently the head, or the head hits violently a foreign object) or an inner trauma of the
head (the acceleration or deceleration of the brain within the skull) (www.biausa.org;
French & Parkinson, 2008) . The term TBI is not used to describe a person who is born
with an injury or an injury occurring during birth, but an acquired brain injury associated
with a trauma to the brain due to external causes.

According to the National Institute of Neurological Disorders and Stroke, there are
two categories of brain injury: (a) open brain injury (or a penetrating skull fracture), which
is caused by an intrusion of a foreign object in the brain and (b) closed brain injury, which
results from the fast, repetitive movement of the brain within the skull
(http://www.ninds.nih.gov).

Each year over 1.5 million people in the United States sustain traumatic brain
injury. Fifty thousand of those incidents result in death. Two hundred and thirty thousand
are hospitalized and 1.1 million are treated in the emergency room of a hospital setting and
released soon after (Thurman, Alverson, Dunn, Guerrero, & Sniezek, 1999; Corrigan,
Selassie, & Orman, 2010). World statistics are also staggering. For example, over 1 million
Europeans are hospitalized due to TBI each year and the estimated world statistics indicate
that 10 million individuals sustain TBI each year (Langlois, Rutland-Brown, & Thomas,
2006). The number of TBI survivors who do not seek medical attendance remains
unknown. The above numbers are considered to be an underestimation. A lot of people
who sustain mild TBI (MTBI) seek treatment from their personal doctor, sometimes even
days after the accident or never seek treatment at all (Kay, Newman, Cavallo, Ezrachi, &
Resnick, 1992).

Mild TBI, mostly known as concussion, is the most common type of TBI. Eighty
percent of all documented TBIs are mild (Ponsford et al., 1999); 10% fall in the range of
moderate and another 10% are classified as severe (Kraus, McArthur, Silverman, &
Jayaraman, 1996).

Diagnosing MTBI is not as simple as one may think, because of the rapid
improvement of its symptomatology. The diagnostic criteria of mild brain injury, as they
appear on the 1993 American Congress of Rehabilitation Medicine Special Interest Group

on MTBI are the following:
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According to The American Congress of Rehabilitation Medicine (ACRM) , a
patient with MTBI is a person who has had a traumatically induced physiological

disruption of brain function as manifested by at least one of the following:

1. Any period of loss of consciousness

2. Any loss of memory for events immediately before or after the accident
3. Any alteration in mental state at the time of the accident,

4. Focal neurological deficits that may or may not be transient but where the

severity of the injury does not exceed (a) loss of consciousness of
approximately 30 minutes or less, (b) an initial Glasgow Coma Scale (GCS)
of 13-15 after 30 minutes, and (c) post traumatic amnesia (PTA) not greater
than 24 hours (Nampiaparampil, 2008).

The most frequent symptoms fall into the following categories of symptomatology:

1. Somatic, such as headaches, dizziness, feeling of nausea, sleep related

problems, tiredness

2. Cognitive, reduced ability for attention and concentration, reduced mental

speed, reduced short-term memory

3. Behavioral, irritation, emotional instability, depression, and stress.

The clinical picture of most people who sustain MTBI improves within days of the
injury and continues to resolve up to three months. Some people may continue to show
symptoms for a longer period of time and a small percentage of MTBI will sustain
permanent deficits (Ponsford et al., 1999) .

Moderate TBI is characterized by a loss of consciousness which may last from a
few minutes to a few hours and it may also cause confusion for many days, even weeks. It
is also characterized by positive neurological signs, abnormal imaging findings and a GCS
score between 9-12. People who sustain moderate TBI usually exhibit somatic, cognitive
and behavioral consequences, which may last a few months or may even become
permanent. Return to employment and productive living is unsuccessful even months and
years post moderate TBI for many survivors (Constantinidou, Thomas, & Robinson, 2008).

Severe TBI is characterized by prolonged loss of consciousness lasting from days to
weeks or even months. Large percentages of patients with moderate to severe TBI continue
to be unemployed several years post injury (Doctor et al., 2005). Neurocognitive deficits
and psychosocial factors contribute to the lack of participation and disability. It is

characterized by an initial GCS score of 8 or less.
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Pediatric Traumatic Brain Injury

Each year approximately 1 million to 2 million children and adolescents sustain
brain injury as a result of falls, assaults, sport accidents or motor vehicle accidents.
Traumatic brain injury in childhood is viewed as a major cause of morbidity and mortality,
leading to more than 100 000 hospitalizations each year (Anderson, Catroppa, Haritou,
Morse & Rosenfeld (2005). Trauma centers, hospitals and ministries of education have
failed to create universal guidelines for the proper identification and report of trauma,
based on specific and universal criteria (Rubin, Christian, Bilaniuk, Zazyczny & Durbin,
2003). Therefore, there are a huge number of incidents that are not reported due to the
absence of a universal definition of brain injury or due to the inability to evaluate
appropriately each incident that takes place at school, at home or in the community. In
1982, the US National Center for Health Statistics stated that TBI is the leading cause of
death and disability in children between the ages of 1 and 14. Approximately, 85% of
children who sustain an injury are diagnosed with MTBI injuries. Two hundred thousand
require hospitalization and about 18,000 are diagnosed with moderate or severe injury. The
mortality rate from head trauma is estimated as 10 per 100,000 children per year. There are
more identified and unidentified children with TBI than adults.

Causes or Factors Associated with Pediatric Brain Injury

In the literature the term “vulnerable families” is used to describe families that are
characterized by social or personal deficits. On the other hand, “strong constructed
families” are families whose members exhibit positive behaviors with one another,
demonstrate understanding, have stable boundaries and communicate. The presence of
brain injury may cause vulnerability in a strong constructed family, but it could immensely
change a “vulnerable family”.

Based on a research conducted by Goldstrohm and Arffa (2005), it is suggested that
preschoolers who suffer from a mild or a moderate brain injury, most often exhibit
behavioral problems prior to the incident, as compared to children who have never
sustained a head trauma.

Causes of incidents differ depending on age. Bicycle and car accidents are placed
high on the list of causes when referring to preschool children, children and adolescents
(Sosin, Sacks, & Webb, 1996; Durkin, Olsen, Barlow, Virella, & Connolly, 1998).
Violence is also viewed as a common cause of injury during infancy and it is often known
by the term “shaken baby syndrome (SBS)” (Duhaime, Christian, Balian Rorke, &
Zimmerman, 1998). There is a national annual incidence of SBS in the United States of

750 to 3,750 cases. One third of those children die, one third experience permanent
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impairments that last a life time and one third survive with few or no sequelae (Wyszynski,
1999). Children of families who live at or below the poverty level are at increased risk for
shaking injuries as well as any other type of child abuse. Children who survive a shaking
episode may develop one or more of the following problems: partial or total blindness,
hearing loss, seizures, developmental delays, impaired intellect, speech and learning
difficulties, problems with memory and attention, severe mental retardation and cerebral
palsy. In less severe cases a child may experience: lethargy, irritability, vomiting, poor
sucking and swallowing, decreased appetite, lack of smiling or vocalizing, rigidity,
seizures, difficulty breathing, altered consciousness, unequal pupil size, an inability to lift
the head and an inability to focus the eyes or track movement (Perez-Arjona et al., 2003).

Most of the brain injuries that occur during late childhood or right before
adolescence are caused by car accidents, bicycle accidents and during athletic or
recreational activities. Additionally, falls are the leading cause of brain injury in children
regardless of race and gender (Bruns & Hauser, 2003). According to the Northern
Manhattan pediatric study, motor vehicle accidents and falls were each responsible for
neurological injuries. Seventy percent of motor vehicle accidents were pedestrian related
(Bruns & Hauser, 2003). According to Wright (2003), firearms are responsible for 10% of
all TBIs and 44% of TBI-related deaths.

Consequences and Problems Following a Traumatic Brain Injury
The prevalence of TBI worldwide is estimated at 2%. The United States National Center
for Injury Prevention and Control suggests that 5.3 million Americans are living today with
disabilities resulting from TBI (www.cdc.gov).

Health complications can arise soon after a TBI, depending on the severity of the
trauma, the age and the general health of the patient. According to the National Institute of
Neurological Disorders and Stroke, consequences include seizures, hydrocephalus or post-
traumatic ventricular enlargement, cerebrospinal fluid leaks, infections, vascular injuries,
cranial injuries, cranial nerve injuries, pain, bed sores, multiple organ system failure in
unconscious patients, and complications from polytrauma (trauma to other parts of the
body in addition to the brain) (www.ninds.nih.gov). There is a strong relationship between
severity of TBI and risk of epilepsy (Annegers & Pasternak Coan, 2000). Survivors of TBI
have a higher risk for neuropathologies, such as Alzheimer’s disease in their elderly years,
since TBI constitutes as one of the many risk factors that lead to the development of the
disease (Lye & Shores, 2000).

In addition to health consequences, TBI may cause a wide range of changes in

cognition (such as memory, reasoning, and speed of processing deficits), sensation (touch,
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taste, and smell disorders), verbal abilities (communication, expression, comprehension,
and pragmatics deficits) and psychosocial disorders (anxiety, depression, personality
changes, anger, socially inappropriate behavior and emotion discontrol).

The human brain, particularly the pediatric brain is characterized by neural
plasticity. Hence, it is often and mistakenly believed that a young child will have a better
outcome after a TBI as compared to an adult. However, serious consequences are evident
in the pediatric population as well. The repercussions on children’s adoptive skills after a
TBI and the persistence of the symptomatology seem to be associated with age, with
previous injuries on the head and the severity of the injury. Children who survive a severe
head injury exhibit behavioral difficulties that tend to increase over time (Catroppa,
Anderson, Morse, Haritou, & Rosenfeld, 2008). In addition, children’s neurobehavioral
outcomes seem to be greatly affected by environmental factors. Schwartz et al., (2003)
discussed the impact of vulnerable environments of families on children, causing
difficulties to overcome the stressful conditions that are formed after a TBI.

The consequences of an earlier pediatric TBI may become evident later in
childhood. Long-term follow-up studies of children conducted during the K-12 school
years suggest that problems associated with TBI tend to persist or worsen as children
progress through school (Glang, 2008). Therefore, due to the persition and the changing
nature of the condition children who have a history of TBI should be identified and
evaluated annually for cognitive, physical, emotional, social, behavioral, communicative,
and fine motor abilities. In addition, academic achievement should be closely monitored by
the teacher and the evaluation team. This process will ensure early identification and the
implementation of intervention programs as indicated. The following section will present
more information on the impact of TBI on school outcomes.

Consequences Related to Learning and School Success

There are certain, well accepted universal developmental milestones which can be
expected to occur at different stages of development. At the same time, there is
acknowledgement of the influence of individual experiences, and historical, gender, class
and cultural influences on such development (Collings, 2008). Children surviving a TBI
during crucial periods of development show evidence of impairments on specific cognitive
skills that could have enormous impact on their ability to learn and on academic
achievement. Catroppa et al., (2008) write: “Age and developmental level at the time of
injury influences outcome in educational areas, with children who sustained injuries during

preschool years or in early primary grades, most at risk for global reading difficulties, and
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demonstrating a deceleration in growth curves over time when compared to children
injured at an older age”.

Research on the long-term effects of pediatric TBI indicates that survivors of severe
TBI demonstrate significant impairments in verbal learning, in retrieving verbal
information after a delay, in visual memory, in visual recognition memory, in visual
learning, in sound-symbol learning and in recall of geometric designs (Lowther &
Mayfield, 2004). Other cognitive problems are also recognized mostly in school settings
soon after the injury. Attention deficit, memory impairment, slowed processing speed,
word finding difficulties, impaired executive function, behavioral disinheriting and
emotional liability are a few of the problems. Although there are indications in the
literature that some children with TBI have higher rates of premorbid attention deficits,
there is substantial evidence that significant TBI is associated with the onset of new
attention problems in children (Wozniak et al., 2007).

Mild or minor TBI poses more challenges in terms of symptom identification
because children who sustain a MTBI are often hard to distinguish from children with
other learning difficulties. Teachers do not recognize or associate problematic behavior
with brain injury. They often mistake these children as having a learning disability,
cognitive delay or emotional disturbance (Savage, 1991). In some school systems, children
with TBI may never receive appropriate educational support.

In addition to coping with cognitive changes, pediatric survivors need to cope with
the emotional and social changes associated with TBI. Psychosocial disorders, such as
emotional discontrol, anxiety and depression are common sequlae. Furthermore, we need
to consider that children are part of a family system. The consequences of their injury
affect their parents and siblings as well. Hence, the family of the child with TBI often
requires psychosocial support for their loss and also strategies on how to facilitate their
child’s treatment. More importantly the behavior of the family is a crucial determinant of
outcomes of TBI (Taylor et al., 2001; Verhaeghe, Delfloor, & Grypdonck, (2005).

The child with TBI who is able to return to the school environment may often
demonstrate behavioral and cognitive changes soon after the injury, which could lead to a
cascade of negative consequences affecting successful academic and social reintegration.
As the child develops, she may display new and different types of neuropsychological
problems. For example, difficulties with abstract reasoning abilities for a child who
sustained a TBI at age 6 might not be noticed until later in childhood, when these abilities
are expected to develop. By identifying children with TBI we can intervene early and

hopefully prevent problems from arising.
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As medical care improves and more children survive childhood accidents and
injuries, it is vital for schools to build up the required expertise and efficiently identify and
manage the educational needs of TBI survivors. Previous studies have already shed some
light on evident neuropsychological deficits after a TBI, but failed to associate the effect of
these problems on consequent educational performance. The current study was designed to
investigate the occurrence of neuropsychological and neurobehavioral deficits amongst
children who possibly may have survived a TBI. In addition, this study provides
information on the epidemiology of probable TBI in the elementary school age population
in Cyprus. The Individuals with Disabilities Education Act (IDEA) (1990), previously
known as the Education for All Handicapped Children Act (U.S Public Law 94-142),
makes special education provisions for children and adolescents with TBI. The law points
out the importance of offering opportunities to children with TBI for school adjustment
and success. It also proposes that professionals should show sensitivity towards 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(1)1999) does not make any reference
regarding children with TBI. Instead it concentrates on children with developmental or
genetic disorders resulting in mental retardation and dyslexia. Unfortunately, most schools
do not have personnel trained to identify TBI and outcomes are misattributed to other
etiologies. Schools provide inappropriate classroom accommodation and children with TBI
have an increased risk for academic underachievement and psychosocial challenges
(Savage, 1991).

Screening for Pediatric TBI

The identification of children with TBI is problematic and many factors may
potentially influence the extend and the nature of recovery (Anderson, Catroppa, Haritou,
Morse & Rosenfeld, 2005). Screening for TBI is an effective method for identification of
potential characteristics and it is a first step in improving the lives of individuals who may
or may not have been diagnosed with TBI. A positive screen will help establish a probable
basis for neuropsychological testing which may ultimately lead to an official, medical
diagnosis. Identifying pediatric TBI is very important for implementing appropriate
services to those who need them.

Screening instruments are extremely important because traumatic brain injuries are
often overlooked or misdiagnosed frequently from a lack of awareness of brain injuries and
the resulting consequences. Screening helps enormously in defining the size of the

population with a probable TBI as well (Hux, Schneider, & Bennett, 2009; US Department
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of Health and Human Services, 2006). Awareness about instances of possible TBI is
crucial to ensure children have the opportunity to reach their maximum potential regarding
academic, cognitive, social, emotional, and behavioral development. Performing simple
screening procedures on a routine basis during preschool years improves the likelihood that
parents and professionals are aware of events potentially contributing to later
developmental challenges. Knowledge about possible instances of TBI identified may alert
parents and professionals about children at risk for cognitive and psychosocial challenges.
The early identification and awareness is particularly important regarding TBI, because
effects of early neurological traumas often do not appear until several years later when
children must synthesize, integrate and manipulate substantial quantities of information in
rapid and efficient manners (Schifsky, Reisher, Pierce, Hux, & Dymacek, 2010; ASHA
Convention 2010, poster presentation).

The probable incidence of TBI in the pediatric population of Cyprus was unknown
prior to the present study. Screening for TBI in Cypriot elementary schools provided the
opportunity to gather important information regarding the size of the population that
possibly is currently affected and the characteristics of the specific population. Information
regarding the tool, the process of identification and the characteristics of the population

will be described in subsequent chapters.
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CHAPTER 2
LITERATURE REVIEW
Basic Brain Anatomy

In the next section the literature review will begin with some general historical
information about the human brain and move on to basic neuroanatomy and
neurophysiology. It will then proceed to discuss specific neurobehavioral and
neurocognitive effects of TBI.

Physicians and researchers of the 21st century are not the first to speak of the brain.
The brain has been of interest to many known historians and important figures in literature,
science and philosophy, for many centuries. The brain has been a primary interest of many
cultures and writings from the pre-historic to the modern years in an effort to explain and
understand its functions. The first written specimen is known by the name of “Edwin
Smith Surgical Papyrus” and it contains the description of twenty-six different cases of
brain injury and its treatments by an unknown physician. Archeological evidence suggests
that an ancient form of brain surgery, today known as “trephining” or “trepanation”, was
performed on children and adults, mostly males, to get rid of or to let in spirits, treat
headaches, or treat insanity. In 300 B.C., Herophilus and Erasistratus, wrote that
intelligence is found in the brain and testified to the discovery of the central nervous
system. In 1649, the renowned philosopher and mathematician Rene Descartes proposed
that the brain functions like a machine and argued for a dualistic system in which the organ
of the brain is distinguished from the immaterial “mind”.

The study of modern behavioral neurology and neuropsychology began developing
in the nineteenth century with discoveries by Paul Broca and Carl Wernicke. Broca linked
left hemisphere stroke with language production (i.e. Broca’s area); later on, Wernicke
identified the role of the superior temporoparietal area to language comprehension (i.e.
Wernicke’s areas). In 1817, James Parkinson in his essay on the shaking palsy described a
disorder of the central nervous system which is characterized by tremor or trembling of the
body and/or the face and instability of movement. In his assessment, mental clarity and
function were not affected by the disorder; whereas modern day research identifies patterns
of cognitive decline and dementia in subtypes of Parkinson’s diseases.

Since the 1950’s there has been an explosion of research in the cognitive sciences,
neurobiology, neurology, and neuropsychology. Part of this development is attributed to
advancements in technology and interfaces with bioengineering, cognitive science, and

neuroimaging. Researchers use animal models as well as human lesion data from patients
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who sustained injuries and disease to the brain in order to understand normal functioning,
the effects of trauma/disease, neuroplasticity, and reorganization after injury.

The brain is “built” in a way that allows some protection from injury or trauma.
The outer part of the brain, the skull, protects the brain against traumas and injuries. The
meninges are the three layers of membranes below the skull, the dura mater, the arachnoid
and the pia mater that also protect the brain. The colorless liquid between the arachnoid
and pia layers, the cerebrospinal fluid also functions in a protective manner. Sadly, not all
injuries are prevented by the skull, the membranes and the cerebrospinal fluid. Hundreds of
neurons that are located in the brain are often destroyed after an injury. Unlike other cells
in the body, neurons do not have the ability to rebuild themselves. When neurons are
damaged, they stop receiving, transporting and generating messages through the synaptic
conduction process. This inability has a great impact on the way a person thinks and
functions, both cognitively and emotionally, after an injury. Depending on the area of the
brain that is mostly affected, a person may exhibit the analogous deficits on the abilities
that are guided by the specific area.

The brain is divided and separated in three interrelated areas; the cerebral
hemispheres, the brain stem and the cerebellum. The cerebral hemispheres are covered by
the cortex or neocortex and are connected by the corpus callosum. The corpus callosum
helps the two hemispheres to connect with one another. The surface of the brain, the gyri,
is not leveled, but it’s uneven and bumpy. The occipital, the parietal, the temporal and the
frontal lobes are the four areas of the right and the left hemispheres that are responsible for
all the abilities and functions of the human being.

As has already been mentioned, the cortex of the human brain is divided
anatomically into two cerebral hemispheres, the left and the right. The hemispheres have
different information processing abilities and propensities, with the differences sometimes
being very striking. For example, the left hemisphere is usually superior to the right for
processing phonetic, syntactic, and certain semantic aspects of language, whereas the right
hemisphere is usually superior to the left for processing pragmatic aspects of language. The
existence of such hemispheric asymmetry raises important questions about how it is that
the two differently organized processing systems coordinate their activities in service of a
common goal (Hellige, 1993).

The nervous system, the brain, the spinal cord and an immeasurable group of
nerves is an intelligent communication network that sends electrochemical messages
throughout the body. The central nervous system (CNS) is the most interesting structure of

the human body. Its complexity is imitated by today’s technology and each year new
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technological advances are discovered based on the viewing and the studying of the
functions of the CNS. Everything, from thinking, speaking, walking and going out with
friends is forced or facilitated directly or indirectly by the activities of the central nervous
system. Both cognition and behavior are not separate from the central nervous system.

As has been mentioned above, neurons are cells responsible for receiving,
transporting and generating messages through the synaptic conduction process.
Information from the nervous system is passed through billions of neurons by an electrical
current. Dendrites are the short fibers that receive impulses from other neurons, and the
axon is the long strand that sends the message to the next neuron. The synaptic gap is the
gap that separates the axon from the dendrite of the other neuron that receives the
information. The neurotransmitters are the chemicals that carry the signals from one
neuron to the other. Synaptic transmission is a fundamental process by which neurons
communicate with each other. This communication occurs at synapses, which are
specialized intercellular junctions formed between pre-synaptic nerve terminals and their
post-synaptic targets. In the mammalian CNS, synaptic transmission is primarily
chemically mediated and falls broadly into two opposing types: excitatory and inhibitory.
Excitatory synaptic transmission causes an increase in the likelihood that the post-synaptic
neuron will produce an action potential and, conversely, inhibitory transmission renders
the postsynaptic neuron less likely to generate an action potential (Kalia, Gingrich, &
Salter, 2004).

Each human is born with a vast amount of neurons and undifferentiated synapses.
As a person develops, more and more neurons begin to activate and correlate with other
neurons. The neurons that never get to form a synapse die, living behind important and
activated neurons that facilitate to every action of the human brain. The more a group of
neurons is activated the stronger the synapse. The more synapses are fired, the stronger the
survival of the neurons. Same as the brain, neurons are protected by the myelin sheaths.
Mpyelination is a process in which the neurons are sheathed in a protective layer of proteins
and lipids not unlike the covering found on common electrical cords. This sheathing
facilitates efficient transmission of impulses through synapses. The myelination process
begins before birth and continues throughout the early developmental years into early
adulthood (Lehr, 1990).

Plasticity of the Human Brain

Plasticity of the brain is an important concept in infants and children, which to a

certain extent enables them to reorganize and recover after injury (Van Pelt et al., 2011).

Research has demonstrated that the young brain has a better prognosis in recovering
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neurons that are hurt and destroyed. The child, due to the plasticity of the brain, shows a
better recovery and a better stimulation of the affected neurons. “Plasticity in the physical
development of the brain presents one of the most striking examples of resilience in the
development process. It is as if evolution has provided the developing brain with a margin
of error that gives the child an edge in the face of traumatic injury” (Krantz, 1994).
Recovery of brain function after a TBI is an instance of plasticity, the ability of the brain to
support old behavior and acquire new behavior. Plasticity for recovery supports the
restitution and reorganization of functions lost or disrupted by brain insult; plasticity for
development supports the young brain in acquiring new functions, skills, and knowledge.
In the mature brain, functional recovery primarily involves plasticity for recovery;
however, after damage to an immature brain, plasticity for recovery coexists with plasticity
for development and both contribute to long-term cognitive outcome (Hetherington &
Dennis, 2004).

While plasticity of the immature brain is often inferred to lead to less serious
consequences of early TBI in the pediatric group, young brains are also at risk for severe
injury (Benz, Ritz & Kiesow, 1999). The disturbance may have an effect on cognitive,
emotional and physical development. For example, damage to the left hemispheres early in
life, before children acquire language fully (i.e. before age 3) can result in devastating
language deficits.

Findings in literature suggest that developmental change after TBI in childhood
takes place in a continuum, with both chance of long-term catching up, and risk of poor
development (Jonsson et al., 2013). Hence, young children who sustain severe TBI in early
childhood or moderate or severe TBI in infancy may be particularly vulnerable to
significant residual cognitive impairment (Anderson, Catroppa, Morse, Haritou, Rosenfeld
(2005).

Neurobehavioral Consequences in Relation to School Performance

Closed head injuries, especially severe ones, can produce deficits in various
domains: alertness and orientation, intellectual functioning, language skills, nonverbal
skills, attention and memory, executive functions, corticosensory and motor skills,
academic achievement, and adaptive functioning and behavioral adjustment (Yeats, Ris, &
Taylor, 2000). It is not always evident immediately after an injury how the injury may
affect the patient in the long-term. Each person’s recovery process depends mostly on the
severity of the injury and the areas of the brain affected, as well as complicating factors
such as increased intracranial pressure, anoxia, and other secondary neuropathologies

associated with TBI. It would be wrong to assume that recovery or the healing process will
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be so great that it will bring the person to a pre-injury state of normal functioning. Even if
they show a tremendous recovery, once they return to school most children and their
families begin to notice problems that were not evident before because of the social and
academic demands of the school environment.

Behavioral Problems

Premorbid function needs to be taken into account when factors related to
behavioral functioning are investigated. Research suggests that the presence of premorbid
behavior problems increases the risk of traumatic brain injuries. Thus, although severe
head injuries increase the risk of behavioral disturbance, it is also likely that behavioral
disturbance increases the risk of head injury (Yeats, Ris, & Taylor, 2000).

Each child may present his own pattern of behavior after an injury. Social behavior
may turn out to be an easy task to accomplish when a child returns to school, but attending
to previous activities may become frustrating and difficult. Common consequences of brain
injury include problems with impulsivity, inattention, and restlessness. Preschool children
and elementary school-aged children often exhibit hyperactivity, distractibility, impulsivity
and temper tantrums after brain injury. However, some young children may exhibit
reduced initiative and sparsity of behavior (Mayfield & Homack, 2005). After an injury
most children realize the change they are exhibiting and know how they are viewed by
others in their environment. Some of them begin to misbehave as a reaction to the changes
they are experiencing. They feel helpless in controlling their emotions and find
inappropriate ways to deal with their feelings.

Impulsivity in children may appear in a number of ways such as grabbing an object
without asking, making insulting remarks without thinking and avoiding people or social
situations, such as conversation with other people, in a non-polite manner. In general, there
is poor social judgment which is evident by many people in the person’s imitate and
peripheral environment.

Other behavioral problems are conduct problems, aggressiveness, poor impulse and
anger control, inappropriate sexual behavior and risk taking behaviors. During
adolescence, these behaviors facilitate further injuries, causing more problems to the
person at risk.

As one might expect, pre-injury functioning plays a major role in post-injury
behavior. Results of previous research identify premorbid vulnerabilities as significant risk
factors following a TBI (Anderson et al., 2001). Family background, family characteristics
and way of living are associated with incidents of TBI in the literature. Children and

adolescents who did not exhibit behavioral difficulties prior to injury are sometimes less
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likely to develop behavioral difficulties following a TBI than those children who had
behavioral difficulties before the injury (Mayfield & Homack, 2005).

Behavioral functioning followed by childhood TBI may impact academic
performance and social integration. Certain types of behavioral difficulties (such as
emotional discontrol) may result irrespective of the cognitive abilities. Previous research
has not shown a strong relationship between cognitive performance and behavioral
adjustment, adaptive functioning, or the onset of psychiatric disorders in children with
traumatic brain injuries (Fletcher, Ewing-Cobbs, Miner, Levin, & Eisenberg, 1990).
However, certain behaviors can be related to cognitive limitations resulting from TBI.
Behaviors such as lack of initiation (difficulty beginning a task), inability to stay focused
in the classroom or during a specific task, inability to remember useful information,
inability to carry out assignments and exhibiting slow speed during silent activities are
directly connected to cognition. Furthermore, fight or flight reaction may be caused by
cognitive limitations such as decline in information processing speed and difficulty
integrating multiple sensory stimuli, resulting in overstimulation. Activities such as lunch
time, recess, physical education, and music class may cause the child to experience an
unpleasant feeling and may force him to become agitated or act inappropriately.

In the current literature, rating scales such as the Child Behavior Checklist
(Achenbach, 1991) are used to investigate pre- or post-injury behavioral problems.
Unfortunately, such scales are not always sensitive enough to differentiate the effects of
TBI (Drotar, Stein, & Perrin, 1995; Perrin, Stein, & Drotar, 1991). Standardized interviews
are also used in some studies to investigate the appearance of psychiatric disorders
following head injuries.

Emotional and Social Competence

In this part of the literature review the dissertation will emphasize the role of
parents in the development of emotional and social competence and the disruptive role of
TBI
Emotional and social development

Emotional and social development begins in infancy. Infants and parents begin to
communicate in order to meet basic needs. Parents are trying to understand the baby’s
sounds and reactions and the baby tries to interpret the parent’s communication and
emotion. During the first months of a child’s life, communication and interaction are very
important. They facilitate the development of emotional and social competence, which in
the future will be important for everyday verbal and non-verbal transactions with the

environment. The Cognitive Emotions Theory (Sroufe, 1979) emphasizes that infants must
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ultimately learn to express themselves emotionally in social situations. Based on the
research of cognitive emotion theorists, parents teach their babies what to feel and in which
context and babies in return reinforce their parent’s teachings by displaying or imitating
the emotions taught. As a child grows older her display of emotion becomes clearer and
more appropriate. The baby begins to know how she is supposed to feel in specific
situations. Emotional development relates to social development. The nurturing effects of
socialization lay within the development of emotional communication.

The development of social competence is directly and indirectly influenced by the
family. Parents facilitate the development of social competence with the type of
relationship they choose to form with their children or with deliberate actions that promote
and influence its development.

Attachment theory proposes that children’s social development depends on the
quality of their relationships with their parents (Bowlby, 1988). The child’s relationship to
the mother during the early years influences the development of social skills and continues
to affect the development of social competence in the future. As children grow older, their
attachment to their parents changes. They acquire language and this facilitates the
communication with parents in a more distant manner. They do not need to be in close
proximity to share feelings and wants. Also, a mental representation of the relationship that
the child has, allows her to feel secure and stress-free even when the parent is not close.
Preschool children feel free and secure as they leave their parent to attend school. The
feeling of independence becomes stronger as the child continues to build relationships with
peers and other adults at school. Positive and secure relationships with parents facilitate the
development of social competence and the ability to attach and communicate effectively
with others.

Social competence facilitates the formation of relationships. Relationships assist the
formation of adaptive and resilient skills that are important for the development of the
ability to adjust during challenging and stressful circumstances that are expected to occur
during the course of a person’s life. Bonding, relating and attaching to others is an ongoing
process that builds up and strengthens with time, depending on the nurturing that the
person receives from caregivers and her interaction with the immediate environment. It is a
normal and an anticipated process that mirrors the child’s cognitive abilities as well as the
child’s temperament and personality.

For children to learn more effectively during interactions with more competent
others, a broad range of social-communicative behaviors including appropriate use of gaze,

verbalization, gestures, and affect are required. The acquisition of these behaviors follows
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a predictable course that lead to the development of social behaviors. Competence in the
social domain therefore allows children to participate in learning interactions with others
including the ability to successfully engage others in order to meet their needs and interests
(Landry & Swank, 2004).

A study by Landry and Swank (2004) examined the social and cognitive
competence in 25 infants aged 3 to 23 months who sustained moderate to severe TBI and
in 22 healthy community comparison children. A toy centered activity with the examiner
was used to capture joint attention and social behavior and an exploratory toy play
situation was used to measure independent goal-directed play. The inflicted TBI group
showed significant reduction in both social and cognitive domains relative to the
comparison group. TBI was associated with reduction in (a) initiation of social interactions
(b) responsiveness to interactions initiated by the examiner (c) positive affect and (d)
compliance. It is understood that early brain injury causes significant disruption in
behaviors regulating initiation and responsiveness in social context, and in a more general
sense, early brain injury may intervene in the development of emotional, social and
cognitive competence. Expected milestones are accomplished at a later stage and
dissimilarity with other children of the same age becomes apparent both at school and the
neighborhood.

Emotional recognition and interpretation of social cues

A basic principle for social interaction is being able to recognize and understand
the emotions of others. Three easily identifiable emotion recognition skills are: (i) reading
emotions from eyes and understanding of gaze, (ii) vocal analysis, and (iii) facial
expression analysis (Turkstra, Williams, Tonks, & Frampton, 2008). Children or adults
who are unable to read facial or vocal expressions are at risk of behaving in a non-sociable
manner. There is evidence that children with TBI are often unable to identify facial or
social clues and generate responses, an inability that intervenes with their adjustment effort
in the social scene.

Alexithymia, a psychological disorder that inhibits the person to identify and
choose the right words to describe feelings and emotions or to read and recognize the
verbally proposed emotions of others, is related with TBI. It involves both cognition and
regulation of emotion. Emotional and cognitive impairments after a TBI may cause the
appearance of the disorder, which will make the person appear cold and without empathy
for others. Persons with alexithymia seem to rely on concrete facts and precise words when

communicating, they fail to dream and experience fantasies and have difficulty building
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and maintaining relationships. Alexithymia may also be inborn or it may appear after a
trauma or an unpleasant experience in early childhood.

Williams et al., (2001) conducted a study to identify the relationship between head
injury and alexithymia. Specifically, researchers administered the Toronto Alexithymia
Scale (TAS) to 135 patients attending a family practice residency facility and found that
50% of the patients reported a history of head injury and 50% were alexithymic compared
with patients without a history of head injury. Henry, Phillips, Croford, Theodorou, and
Summers (2006) compared 28 individuals with TBI with 31 demographically matched
healthy controls on the TAS-20. Patients and controls also completed measures of anxiety,
depression, quality of life and measures of fluency to assess executive function. Patients
showed greater levels of alexithymia, in terms of difficulty identifying emotions and
reduced introspection. Difficulty in identifying emotions was associated with poorer
quality of life, even when depression and anxiety were controlled. Difficulty in identifying
emotions was also uniquely associated with executive function deficits.

Psychiatric consequences

Parents of patients with TBI report that their children experience psychiatric
consequences after injury, such as feelings of depression and anxiety. Max, Smith, Sato,
Mattheis, Castillo, Lindgren, Robin, and Stierwalt, (1997) examined psychiatric outcomes
in a group of children, with mild to severe TBI. It was estimated that 50% of all children
that participated in the study suffered a psychiatric disorder after the injury. The most
common diagnosis was organic personality syndrome, major depression, attention
deficit/hyperactivity disorder and oppositional defiant disorder (Yeates, Ris, & Taylor,
2000).

Alterations in mood can arise as the individual recognizes that the impairments
associated with the injury have not been resolved. Although, emotional distress, most
commonly in the form of depression and anxiety, is the most prevalent psychiatric disorder
immediately after injury, some resolution of psychological symptoms typically occurs over
time. However, longitudinal studies have suggested that a substantial proportion of
individuals with TBI either continue to experience or develop late-onset psychiatric
disorders for as long as 30 years after injury (Ashman, Gordon, Cantor, & Hibbard, 2006).

Cognitive and Language Development
This section will discuss the normal development of cognition and language in

children and the interruption of this development after TBI.
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Cognitive development

It would be wrong to speak of cognitive development without mentioning Jean
Piaget. Piaget’s theory had a great impact on many fields, especially in the study of human
development. His theory lives through the years and it is considered to be the foundation of
study to many psychologists and teachers all over the world. It serves as the basis for
product design and services design for children and also for the development of teacher
and parental approaches regarding the cognitive development of children.

Piaget contributed to the development of several new fields of science:
developmental psychology, cognitive theory and what came to be called genetic
epistemology. Although not an educational reformer, he championed a way of thinking
about children that provided the foundation for today's education-reform movements. It
was a shift comparable to the displacement of stories of “noble savages” and “cannibals”
by modern anthropology. One might say that Piaget was the first to take children's thinking
seriously (Papert, 1999).

For Piaget, the way children develop knowledge, think and examine the world is
considered a universal process which changes as the child moves from infancy to maturity.
The child learns by acting instead of reacting to the world. The child understands the world
by experimenting, exploring, touching, tasting, hitting and banging. That inner knowledge
of what to do is driven by the child’s curiosity and energy. Children seek problems that
need to be solved with the purpose of improving their understanding of the world. They do
not wait for problems to arise. They seek challenge and find solutions to difficult problems
that are incorporated in an “inner bank of information”. The environment in which the
child lives and grows older needs to be rich of stimuli that will serve as a motivating tool
for exploration. Children that are passive from birth and uninterested by their surroundings
need to be considered as atypical for parents and teachers, since they lack curiosity and
appear intellectually unmotivated.

Piaget's theories reflect two distinct and sometimes contradictory views: infants as
constructing their activities with real objects, events, and people in particular contexts
versus infants as unfolding through a fixed sequence of developmental stages that are
defined by patterns of action but seem relatively impervious to contextual influence
(Fischer & Hencke, 1996). Fischer and Hencke (1996), attempt to describe Piaget's
theories on early development as a dynamic interplay between an infant's assimilation of
environmental events to preexisting schemes and her adjustment to those schemes. They
write that Piaget states in his books that infants develop through specific stages (from

simple reflexive actions toward representational thinking). They build up schemes of
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action through circular reactions, in which they repeat similar activities to build
increasingly complex organizations of action and perception. During these activities,
children generalize actions to specific objects and events (assimilation) and particularize
the actions to those particular objects and events (accommodation).

Piaget identified four stages of cognitive development; each stage being derived
from a previous stage but being enhanced with more complicated capabilities. All children,
from all cultures go through these stages, some with a faster pace than others. Those
children that go through the stages unhurriedly may never reach the final stage. Here is a
brief description of the four stages proposed:

1. Sensory motor stage (0-24 months): Infants think and understand the world

around them through their senses using their eyes, ears, mouth, and hands.
At this level, infants develop their abilities from coordination of sensation
and their physical movements and actions in the environment (Cohen &
Kim, 1999). This stage is characterized by action-oriented problem solving.
Infants develop sensorimotor schemas resulted from a combination of
reflective body movement and sensation. With time, movements become
more sophisticated and purposeful especially as the child learns to
internalize what is learned and tries to accommodate the knowledge to the
environment. Just a couple of months after birth, infants are able to
manipulate their environment with gestures and movements, such as
pushing, banging, squeezing and crushing. By the end of the first stage,
children are able to manipulate their arms in a useful and decisive manner.
They are able to grasp a fork when they are hungry and squeeze a toy when
they feel like playing.

2. Preoperational stage (2-7 years): Preschool children begin to represent the
world with symbols. Children at this stage have increased capacity for
symbolic thinking and can go beyond their earlier sensorimotor discoveries
through the use of language and images. However, their thinking is not yet
logical (Cohen & Kim, 1999). There is no action-oriented problem solving
in the second stage. Children are now able to think and use words and
images to overcome obstacles and solve problems. They develop symbolic
reasoning and understand the existence of objects even when are not there.
They have the ability to create mental images and use them as primitive
concepts to organize their actions. Piaget talked about centration. With the

term he tried to describe the inability of the child to see the whole picture.
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Instead the child stays focused on the detail. Centration describes the child’s
tendency to focus on only one aspect. The preoperational child is said to be
concrete and perceptually bound, reaching conclusions by how the world
looks rather than by systematic reasoning; perceptual cues and supersede
logical principles (Holbrook, 1992). During the preoperational years
irreversibility is another inadequacy of thought. It describes the child’s
inability to mentally reverse a physical action (Holbrook, 1992), to think
herself in a situation but to be unable to get out, to reverse the thought
process.

3. Concrete operational stage (7-11 years): During the concrete operational
stage, children are able to think logically, conserve, classify and organize
events or objects into different classes or sets. They can decenter and thus
recognize others' points of views. However, they are not yet able to think
abstractly (Cohen & Kim, 1999). A child can decide how to build a puzzle
before she chooses to break it apart. Even though thought is reversible,
abstract concepts or objects are hard to manipulate. The child needs real
objects to solve a mathematical equation and theoretical complicated
situations are hard to triumph over. Cognitive development at this stage is
apparent by the child’s ability to discover or reinvent previously unknown
concepts with the help of concrete objects (Glennon & Callahan, 1975). It
should be noted that children participating in the present study fall in the
range of the preoperational and concrete operational stages.

4. Formal operational stage (12 years and up): Adolescents think in more
logical and abstract ways. They can reason with symbols that are beyond the
world of concrete experiences. They can imagine many possible
combinations, separate real from the possible, deal with hypothetical
propositions, and combine elements in a systematic way (Cohen & Kim,
1999). The child is able to grasp abstract concepts, reason with moral issues,
and think about philosophy and science. Communication skills reach a new
level and social relationships are formed based on understanding and taking
to account the feelings and thoughts of others. During this period, there is a
process of experimentation combined with logical analysis, where each
hypothesis is either confirmed or rejected (Hawkins, 1982).

The forth level of cognitive development is the hardest to reach since many

children are deprived challenging experiences usually offered by their close environment.
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For Piaget, there are four factors that determine cognitive growth: maturation of the
nervous system, social interactions, experiences based on interactions with the physical
environment and equilibration (Piaget, 1977). TBI can certainly interrupt several aspects of
the above aforementioned factors. Normal development is combined by a magnificent
range of capabilities, which enhance what is already there and prepare the child for what is
coming next. When the process is interrupted it is only safe to understand that many
changes will occur to the child, changes that are there to influence among others, the
cognitive development of the child.

An injury during an early stage of development might not display effects to the
development of the child immediately. However, during a later developmental milestone a
child with a previous TBI may exhibit deficits in areas that are related to the specific
developmental stage. Severe injury in early childhood may also influence the development
of general cognitive skills, which may then also impact on the development of more
specific skill areas (Catroppa et al., 2008).

TBI and cognitive deficits

Cognitive complaints after TBI are typically reported in the areas of memory,
attention, and executive functioning. Cognitive problems following TBI include impaired
attention and concentration, reduced processing speed, word finding difficulties, altered
academic abilities (i.e., errors in simple math computation, spelling difficulties, and
difficulties understanding what ones reads) decreased memory and learning abilities, and
impaired executive functioning (i.e., reduced ability to plan, sequence, prioritize, think
flexibly, abstract or problem solve). Impairments of higher level thinking or executive
functioning are common. Memory problems are almost always present following TBI,
either due to direct effects on memory systems or secondary to disrupted attention and
concentration (Ashman et al., 2006). Cognitive abilities such as memory, attention,
executive function and processing speed are analyzed in detail below.

Memory

The Baddeley and Hitch memory model that divides memory into long-term
memory, working memory or short-term memory is widely used in brain injury research
and clinical neuropsychology. Long-term memory is considered to have unlimited storage
capacity. Working memory is related to verbal recall, recognition, application and
association with previous stored information. Short-term memory (sometimes referred to
as “primary” or “active memory”’) refers to the capacity for holding a small amount of
information in an active, readily available state for a short period of time

(www.en.wikipedia.org/wiki/information). The duration of short-term memory (when
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rehearsal or active maintenance is prevented) is believed to be in the order of seconds.
Estimates of short-term memory capacity limits vary from about 4 to 9 items, depending
upon the experimental design used to estimate capacity. In fewer words, short-term
memory or immediate memory may be defined as the simple retention of information over
a short duration (Anderson & Catroppa, 2007).

The impact on memory depends once again upon injury severity. However, using
traditional ‘span’ tasks, it has been reported that children with mild, moderate and severe
TBI perform similarly to controls on verbal and spatial immediate memory tests. Working
memory might be less resilient to TBI-inflicted interference, for both adults and children
(Anderson & Catroppa, 2007). Studies suggest that memory deficits are evident in a
variety of memory components, such as storage, retention and retrieval. Yeats,
Blumenstein, Patterson, and Delis (1995) found that children with severe injuries display
poorer learning, less retention over time and better recognition than recall, when compared
with controls. Fewer studies are contacted to investigate memory deficits in relation to
pediatric population.

Attention

Attention abilities and specifically divided attention along with the executive
control of attention are directly related to working memory performance (Constantinidou,
Thomas & Best, 2004). Clinical neuropsychology views attention along a continuum of
stages beginning with focused attention, selective attention, sustained attention, divided
attention, alternated attention, alertness and distractibility (Sohlberg & Mateer, 2001).

Attention problems are common long-term outcomes of childhood TBI. Existing
research on attention problems in childhood TBI reflects two distinct foci: behavioral
symptoms (e.g., inattention, impulsivity, hyperactivity) and cognitive functioning (e.g.
sustained, focused and divided attention as well as related aspects of executive functions)
(Yeats et al., 2005). In the TBI research literature, symptoms of ADHD are apparent in
children with TBI in high rates when compared with children without TBI. Premorbid
attention problems in children before injury may predict secondary ADHD
symptomatology after injury. Premorbid attention problems act as a potent moderator of
long-term attention problems after childhood TBI (Yeats et al., 2005).

Attention deficit hyperactivity disorder (ADHD) is a psychiatric disorder that
affects up to 6% of children (Szatmari, Offord, & Boyle, 1989). Post-injury ADHD, often
referred to as secondary ADHD (SADHD) develops in TBI children. A study conducted by
Max et al. (2004) suggests that SADHD is a clinically important syndrome after severe

TBI in children and adolescent. Outcome data were available for 118 children, ages 5
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through 14. Thirty-seven children were diagnosed with severe TBI, 57 were diagnosed
with mild to moderate and 24 had suffered an orthopedic injury. The diagnosis of SADHD
was mutually exclusive with pre-injury ADHD, which occurred in 13 of 94 TBI
participants and 4 of 24 orthopedic injury patients. SADHD occurred in 13 of 34
participants with severe TBI but resolved in 4 of those participants. SADHD also occurred
in 1 of 8 moderated TBI participants, only in the presence of ADHD traits and 3 out of 39
of MTBI cases. SADHD occurred in 1 of 20 participants with orthopedic injury without
any brain injury.

Executive functions

Executive functions (EF) are a complex system of high level abilities incorporating
abilities such as self-direction, self-regulation, decision making and problem solving,
monitoring, and effective behavioral regulation. From a developmental framework,
significant improvements in EF are expected in late elementary school and during
secondary education years. TBI can certainly interrupt development and also affect already
developed EF abilities (Anderson, 2002; Anderson, 1998).

EF deficits are manifested as impairments in reasoning, monitoring, concept
formation and mental flexibility. Inhibitory control and working memory are also
interrupted as it is supported in the literature (Ewing-Cobbs, Prasad, Landry, Kramer, &
DeLeon, 2004). A study by Nadebaum, Anderson and Catroppa (2007) that aimed to assess
long term effects of early TBI on executive functioning outcomes, five years post injury,
and to explore predictors of executive functioning (including impact of injury, child and
family related factors) found the presence of long-term executive functioning deficits
following severe TBI. However, children who suffered mild or moderate injuries
performed similarly to normally developing children. Furthermore, analysis of pre-injury
characteristics found that the TBI group did not differ in terms of gender, age,
socioeconomic status, pre-injury adaptive ability or family functioning. In the same study it
was suggested that executive functioning is not globally affected by TBI. Instead certain
domains of executive functioning appear vulnerable after TBI: intentional control,
cognitive flexibility, goal setting (organization, reasoning abilities), information
processing, and behavioral outcome (short attention span, lack of initiative, difficulty
adapting to new situations).

Processing speed

Processing speed is greatly affected in TBI and it is a primary symptom of MTBI.

The ability to process information efficiently is typically measured in simple reaction time

tasks and decision making activities. Speed of processing deficits are manifested by slower
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speed (i.e. requiring more time to complete a task). Processing speed efficiency implies
that the patient is able to complete tasks at the required speed with good accuracy. TBI
often interferes with speed and efficiency resulting in high error rates.

Kenneth, Marko, Peggie, and Serena (2009) conducted a cross-sectional
observational study and evaluated the processing speed performance in outpatients with
moderate to severe TBI. They specifically measured “simple reaction time”, “movement
time” and “mental processing speed” at a single time occasion and compared results with
20 matched healthy subjects. Results suggested significant differences in speed but not
accuracy of work between outpatients with TBI and healthy subjects. Simple reaction time
was sensitive to predicting patients with moderate to severe TBI as opposed to healthy
counterparts. They concluded that outpatient clinics should consider measuring simple
reaction time in outpatients after a TBI. Processing speed and working memory deficits are
common neurocognitive deficits associated with TBI.

Cognitive abilities, intelligence and TBI

All abilities described above are necessary and important for learning and for
everyday functioning. When children are attending school, focus in on cognitive abilities.
Nevertheless, cognitive abilities can be viewed and examined in a less formal environment,
that of the school yard or the neighborhood. Social-emotional behavior is inhibited when
there is a deficit in memory or in attention. If a child with TBI acts impulsively; when she
fails to control and interpret her emotions and the emotions of others, then she may appear
not only socially awkward but intellectually as well. When we talk about social
intelligence, we talk about learning, adjusting, being socially appropriate, being able to
build relationships, understand settings and environments.

Language development

Somewhere between the ages of 10 to 14 months, a child begins to demonstrate
language capacity. The child is able to formulate specific words to express a wish or to
associate real objects to the world. By two years of age, a child is able to put together
words and formulate sentences. The sentences are no longer than three words, but are
proper enough for conducting a simple and understandable conversation.

Language development correlates to comprehension. For a child to be able to
produce language, she first needs to understand language. A child nods before she
produces words, follows instructions, reacts when she hears her name and smiles when she
is praised. It is obvious, even when the child still communicates with body movements and
gestures, that she knows and comprehends words and that she associates words with

happenings, names with objects and names with persons. A child has an inner bank of
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words. She “saves” language and uses language only when it seems secure to do so. The
production of language incorporates different kinds of intellectual abilities. The child
produces language not only when she is able to comprehend words, but also when she is
able to produce and continue comprehensive conversations with others.

Language is a complicated ability. It involves many components which seems to be
the focus of scientists when they study the development and understanding of language.
The components of language are phonology, morphology, semantics, syntax, and
pragmatics and are briefly described below:

1. Phonology: It is known that a child is able to produce a large amount of
sounds, especially during infancy. As the child grows older, she narrows
down the sounds that are most useful for producing the mother language.
Those sounds are known as phonemes and each letter, of any language, is
associated with a single phoneme. Furthermore, the combination of letters
allows the creation of differed phonemes.

2. Morphology: Morphemes are the combination of phonemes that express the
meaning of a word for the spoken language. There can be words of a single
syllabus, or a short combination of morphemes attached to different
morphemes for the purpose of producing a meaning. Morphology, in any
language, is the combination of rules that need to be conformed in order to
produce meaningful words.

3. Semantics: With the word we indicate that a child has an ability to gather
and use words appropriately in both spoken and written language. With the
term “appropriately” it is implied that a child is able to convey a meaning in
the sentences she chooses to use.

4, Syntax: A child’s vocabulary builds up with time. As soon as a child
enriches her vocabulary, she begins to put words together and form
sentences. Syntax is the ability to arrange words into phrases and then into
sentences.

5. Pragmatics: Using a language phonologically, morphologically and
syntactically correct, does not mean that we offer to the listener an
understandable statement or conversation. In order for all the rules of
language to work correctly and convey a meaning, we first need to use a
socially appropriate manner. With the term “pragmatics” we mean the
socially appropriate use of language. That means that a child is able to begin

or continue a conversation without changing the subject, waits for her turn
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to speak when she holds a conversation, gestures appropriately and answers
with proper timing. The language of each person sets the pragmatic rules.
Those rules are taught by family and environment when the child
experiences and becomes exposed to spoken language. All language
components are taught simultaneously in a social, informal context. A child
understands the rules when they are reinforced and shaped. She models
language behavior and imitates only to achieve language acquisition.

In the present study tests were administered that assessed verbal language skills,
such as phonemic verbal fluency, word knowledge, concept formation, language
development, and reading words and pseudowords. This was done in order to investigate
which areas of language were mostly affected by TBI.

Acquiring language

Appropriate to the spoken language phonemes, are reinforced by the caregiver of
the child each time she produces the language correctly. Inappropriate language behavior
and meaningless sounds are ignored and fade away. Sounds become the basis of words and
words become the basis of sentence formation.

Sentence imitation is not as easy as one may think. Children fail to imitate the long,
complicated sentences of the adults. They find it difficult to do so, even when there are
simplified or broken into pieces. The child imitates the rules of the language, rather than
the language they hear. Children study language by listening and observing. At some point
they understand the syntactic rules and they become ready to use and produce adult-like
spoken language. At this point the caregiver steps in and expands the child’s language by
restating the statement. The caregiver completes the sentences if there are missing words
and adds more complex elements within those sentences. With recasting, the caregiver
changes the syntactic form of a sentence without alternating its meaning. This not only
improves the syntactic ability of the child, but the language development as a whole.
Language changes after TBI

Most studies commenting on children’s verbal abilities after TBI have addressed
school-aged populations, and report general language findings, usually in the form of
verbal subtests results from standardized intellectual assessment batteries such as the
Wechsler Scales, the Clinical Evaluation of Language Functions (CELF), and others
(Morse et al., 1999).

Hough (2008) writes that the extent of word retrieval problems after TBI has not
been clearly defined. Impaired confrontational naming is considered to be one of the most

frequent symptoms after TBI and TBI adults have been found to produce “a remarkable
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amount of superordinate errors (e.g. “furniture” for “table”)”. Furthermore, it is stated that
general organizational deficits, particularly in the areas of categorization and sequencing,
may contribute to this type of error pattern.

Leblanc, De Guise, Feyz, and Lamoureux (2006) write that there are also other
“cognitive-communicative impairments” that influence a TBI patient and his environment,
than word retrieval difficulties. Those include disorganized and tangential oral or written
discourse, imprecise as well as disinhibited and socially inappropriate language and
difficulties in comprehending extended oral or written language. Also, communicating in
distracting or stressful environments, reading social cues and adjusting interactive styles to
meet situational demands are obscurities that are mentioned. In addition, problems in
understanding abstract language as well as inefficient verbal learning and verbal reasoning
can also be observed. The authors conducted a study aiming to isolate specific factors
collected in the acute care setting after injury, which would predict outcome in the areas of
language expression and comprehension for patients with TBI. They suggested that
patients with less education had a greater chance of presenting deficits in all of the
language skills evaluated, which was naming ability, auditory comprehension, verbal
reasoning and verbal fluency. They hypothesized that people who had more years of
schooling were probably more intellectually active. They also explained education as a
predictive factor which could be related to the fact that more educated individuals tend to
expose a wider vocabulary and read more. In the study, it is suggested that the more severe
the TBI, the greater the likelihood that the patient would show word-finding deficits,
auditory comprehension deficits (including difficulty with verbal reasoning) and have
problems with semantic category naming in the early days post-TBI. Lastly, age was the
second most important variable predicting deficits in semantic category naming.

The term “communication” does not just imply an ability to convey a verbal
message. It implies an ability to send meanings and emotions through facial expressions.
An individual’s ability to recognize, interpret, and respond to facial cues is fundamental for
achieving effective communication and social interaction (Watts & Douglas, 2006). As a
result, any deficit to the specific ability is expected to have a serious impact on a person’s
competence for social interaction. The literature suggested that patients with TBI
experience significantly more difficulty both naming and recognizing the emotion depicted
by facial expression than participants without TBI. Watts and Douglas (2006) demonstrate
in their study that individuals with TBI who experience difficulty in interpreting facial

expression have difficulties with communication.
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It is evident that children’s language difficulties prevent meaningful
communicative exchanges, which limit social opportunities and therefore impact the
child’s social behavioral development (Lindsay, Dockrell, & Strand, 2007).

Language impairment in early childhood is associated with increased risk of poor linguistic
and academic outcome later on in a child’s life (Beitchman, Wilson, Brownlie, Walters, &
Lancee, 1996).

Statement of the Problem and Purpose of the Study

TBI is the leading cause of injury and death in children between the ages of 0 and
14 in western societies (Guerrero, Thurman, and Sniezek, 2000). Unidentified TBI can lead
to mismanagement of cognitive, social, and behavioral challenges often noted in the young
TBI survivors.

Prior to this study, the percentage of students with TBI enrolled in Cyprus public,
elementary schools was unknown. It was estimated to be approximately 8-10%, similar to
that of other Western nations. Cypriot children with TBI are part of a population group of
children with special needs that is often overlooked and not investigated properly. TBI is
not included as an etiology in the Cyprus special education data base which mostly focuses
on children with other developmental and genitical disabilities.

The main purpose of the study was to estimate the percentage of students with a
probability of TBI in the elementary school age population in Cyprus and to identify the
effects of possible TBI on neurocognitive abilities in school age children.

Part of the investigation of the incidence of students with a probability of having
sustained a TBI focused on the investigation of the characteristics of the participants, for
example on the number of times they experienced a blow to the head, the causes of the
blows, whether they lost consciousness or whether they were ever dazed and confused after
a blow to the head. Important information was obtained about the participants’ everyday
day functioning, the participants’ medical history (use of medication, conditions associated
with functional problems, i.e., low birth weight, premature birth, fetal alcohol syndrome,
learning disability, attention deficit disorder, psychiatric or alcohol/substance abuse
history) both in the experimental and the control group. Furthermore, adaptation of the
BISQ in the Greek Cypriot population and adaptation of the DEX-R questionnaire in the
Greek Cypriot population was also carried out during the investigation of hypothesis one
and hypothesis two.

Cognitive ability is a more accurate predictor of functional outcome after moderate
to severe TBI than demographic and injury severity variables, (Spitz, Ponsford, Rudzki, &
Maller, 2012). Even though the current study did not aim to investigate the functional
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outcome as it is related to injury severity or to the age of incidence experienced, it wished
to suggest that specific cognitive domains, such as memory, processing speed and
executive functions could be significantly affected after a possible TBI, resulting in poor
academic accomplishments and in the presence of misbehavior in children. This was the
first attempt ever made to focus on the pediatric Greek Cypriot population and its possible
history of TBI in relation to neurocognitive outcomes. Within the Cypriot context, citizens
are more familiar with the consequences of severe TBI, than the consequences of moderate
or mild TBI due to media exposure of motor vehicle crashes involving motorcycles.
Hence, there is familiarity with the effects of severe TBI resulting in coma and significant
deficits in cognitive, physical, and psychosocial functioning. On the other hand, the term
“concussion”, which is often found in the literature to characterize MTBI, does not have
the same negative connotation as the term TBI. Also, often times, people fail to make the
connection between TBI and concussion. In order to avoid possible negative reactions
associated with the term TBI, the main instrument implemented in the study to identify
TBI, the Brain Injury Screening Questionnaire (BISQ) as well as the letter of participation
that was sent to the parents of the subjects, avoided the use of the term TBI. Instead, it
incorporated the term “blows to the head”, prompting the subjects to complete the
questionnaire and participate in the study.

This present study is based on a study contacted by Cantor, Gordon and Ashman
(2006). The researchers examined the BISQ’s utility 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 sustained a TBI would have
more cognitive impairments and more behavioral, and physical symptoms than those with
a low probability of having sustained a TBI. They gathered data from a sample of 174
children aged 12—19 recruited in 3 urban public schools. The BISQ was completed by the
parent and the student and forty-eight percent of the sample completed a
neuropsychological testing battery. Results indicated that 9% of the participants had a
“high probability” of having sustained 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 impairment. 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. The present study implemented the Greek version of the BISQ in order
to test the following hypotheses.
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Primary Research Hypotheses

The primary research hypotheses were:

1. The percentage of children with a positive screen on a probability that
symptoms reported are TBI-related will be at 8-10% similar to that of other
western nations.

2. Children with a positive screen will have lower performance on
neuropsychological and behavioral measures as compared to children with a

negative screen on a probability that symptoms reported are TBI-related.
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CHAPTER 3
RESEARCH DESIGN AND METHODOLOGY
Participants
In order to investigate the research hypotheses, the study was divided in two
Phases: Phase A (for hypothesis 1) and Phase B (for hypothesis 2).
Phase A
During Phase A, out of the 2088 questionnaires that were sent home, 706 subjects
demonstrated an interest on participating and giving important information about the
history of blows to the head that their child may have experienced.
A random sample of boys and girls, between the ages of 5 to 13 years, enrolled in public
elementary schools were recruited for this study from the following schools in Cyprus:
1. Pevkios Georgiadis Elementary School, Nicosia
Athienou CA’ Elementary School, Larnaka
Athienou CB’ Elementary School, Larnaka
Kathari Elementary School, Larnaka
Drosia CA’ Elementary School, Larnaka
Derinia A’ Elementary School, Famagusta

Photi Pitta Elementary School, Dasos Ahnas, Famagusta

® N kv

Paralimni C’ Elementary School, Famagusta

Out of the 2088 letters, consent forms and BISQ questionnaires that were sent to
the parents of public elementary school children in order to declare interest for
participation, 706 agreed to participate and returned the completed questionnaires. Thus
data from 706 participants were included in the present study and were used for the
statistical analyses.

All participants were residents of Cyprus. Among them, 81.3% (N= 574) were
Greek Cypriot students and 4.1% (N= 29) were students from other national backgrounds.
All of them resided in the areas of Cyprus controlled by the Republic of Cyprus. Two
hundred and eighty four (40.2%) were male students and 319 (45.2%) were female
students. The majority of the families (24.5%) reported an income of 35,000 euro and
above which implies an above-average income as compared to the median family salary in
the Republic of Cyprus.
Phase B

Children who screened positive for TBI and demographically matched controls

were invited to participate in the second phase of the study. During the second phase of the
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study, a battery of tests was administered to students in Greek, on an individual basis. Most
of the students were tested in their school setting during morning hours. In some cases,
parents desired for their children to be evaluated at an independent setting, other than their
school, during afternoon hours.

All tests were administered and scored by graduate psychology students, who had
been trained in the administration and interpretation of the neuropsychological tests by the
researcher, a licensed school psychologist. The parents of 60 students agreed for their
children to participate in Phase B of the study. Twenty nine out of the 60 students (48.3 %)
had a negative screen for TBI and 31 students (51.7%) had a positive screen for TBI, based
on the screening questionnaire used in the first phase of the study. The two groups were
matched according to gender, age, school and class of attendance. Their ages ranged from
5to 13 years (M = 8.9), 35 (58.3%) were male and 25 (41.7%) were female. Fifty-five
students were Greek Cypriot, 2 were of other ethnicity and ethnicity was not reported for 3
students. The majority of the 60 parents (or guardians) reported an income of over 35,000
euro (33.3%). Four parents reported an income of 0-10,000 euro, five parents reported an
income of 10,001-15,000 euro, five parents reported an income of 15,001-20,000 euro and
five parents 20,001-25,000 euro. An income of 25,001-35,000 euro was reported by 11
parents (18.3%). The family income was not reported for 10 children.

Procedures

The Ministry of Education and Culture, the Center of Educational Research and
Evaluation and the National Bioethics Committee, Republic of Cyprus reviewed the
protocol and approved the procedures for this study. The investigator obtained permission
from elementary school participants in order to secure their collaboration. A cover letter,
providing information about the study, accompanied with the BISQ questionnaire and a
consent form was mailed to parents of students, informing them of the study and
requesting their voluntary participation in the project.

Phase A

The “Brain Injury Screening Questionnaire (BISQ), was created by the Research
and Training Center on Community Integration of Individuals with TBI (1997), to
determine whether a person or a group of persons exhibit a symptomatology indicative of
TBI. Adaptation into Greek was conducted by Constantinidou (2009) upon permission
from the authors for both versions of the scale: Pediatric and Adult. Forward and blind
backwards translation procedures by licensed professional translators were implemented.

In addition, demographic information was adapted to be consistent with the Cypriot
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culture. The final version of the test was administered to 20 volunteers for further
refinement. Appendix A contains the 2 versions of the BISQ.

The Pediatric version of the BISQ was used for the present study. Initially, 2088
questionnaires were sent home to all the students of the eight public schools that were
selected for participation. Since it was structured to be completed by adults for children up
to 12 years of age, it was sent home to the guardian, who in most cases was a parent. An
introductory cover letter accompanied the questionnaire, introducing the parent to the study
procedures and was also used to obtain the parents’ voluntary informed consent. Seven
hundred and six questionnaires were properly completed by parents/guardians on behalf of
their children and were returned to the school by the students. Six hundred questionnaires
(85%) were completed by a parent, 5 (0.7%) by a relative and 1 (0.1%) by another person
serving as a guardian (other than a parent or a family member). The relationship of the
respondent to the child was not reported in 100 questionnaires.

All parents were asked to answer the second part of the BISQ questionnaire. By
answering the second part of the BISQ important information was provided regarding the
symptomatology experienced during the last month, on a daily basis, by the child.
Symptomatology focused on the physical, cognitive and behavioral health of the child.
Even though Part B of the questionnaire was not mandatory for participants to answer
when no signs of TBI were reported during the earlier part of the questionnaire, parents or
guardians were prompted to continue to complete all parts of the questionnaire, so that any
important information would not be missed out.

The BISQ was scored electronically through MS ACCESS. The software generates
a report for each subject separately. It provides information regarding the history of the
subject for blows to the head, it includes the duration of any changes in mental status and
any functional problems resulting from brain injury. The report ends with an indication
whether the screening is negative or positive. A positive screen is based upon specific
necessary elements: one or more incidents that are associated with a changed mental status
and persisting challenges that are similar to challenges faced by individuals with brain
injury. A positive screen does not mean that a person’s problems are necessarily due to a
brain injury. Instead, it means that the person’s challenges may be due to a brain injury. In
the case in which the screening is positive to TBI, the report provides the level of
probability that symptoms may be a result of a brain injury (low, moderate, high). For a
positive screen the number of incidents reported is considered, as well as the context of the
duration of the longest period of loss of consciousness or of feeling dazed and confused.

Thus, any loss of consciousness of more than 20 minutes, classifies the person as reporting
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moderate to severe brain injury (Hibbard, Brown & Gordon, 1999). The Pediatric version
of the BISQ questionnaire is described in more detail under the Experimental Materials
section.
Phase B

Phase B began when Phase A was completed, a time period of at least months.
After the BISQ identified students with a history of TBI, parents were notified both in
writing and via phone. Children were invited by the researcher for an in-depth
investigation of their neurocognitive profile. Phase B consisted of 3 hours of assessment of
oral verbal abilities, verbal working memory abilities, attention and executive abilities,
behavioral and emotional status, fine motor coordination, psychomotor speed, analysis and
synthesis. The Dysexecutive Questionnaire (DEX-R) and The Achenbach System of
Empirically Based Assessment (ASEBA)- CBCL was sent home to both parents for
completion. In addition to the experimental control, a group of pair-matched controls was
recruited to participate in the study.

Materials

Phase A

The Brain Injury Screening Questionnaire (BISQ) was created by the Research and
Training Center on Community Integration of Individuals with TBI (1997) at Mount Sinai
School of Medicine. It is intended to be used as a screening tool for the detection of prior
brain injury. It was created based on the HELPS card developed by Picard, Scarisbrick, &
Paluck (1991) and the symptom checklists developed by Lehmkuhl (1988) at The Institute
of Rehabilitation and Research (TIRR) and the Medical College of Virginia. Cantor et al.
(2004) described the BISQ as the only measure of its kind that documents: 1. Events that
can result in a brain injury, 2. Functional difficulties 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. Thus, it provides crucial information for use in
determining whether American Congress of Rehabilitation Medicine criteria are met for
mild brain injury (i.e. blow to the head, altered mental status) for 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).
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The BISQ investigates whether a person has experienced an alteration in mental
status, a loss of consciousness or a period of being dazed and confused following an event
or a medical condition. Changes in everyday functioning relative to brain injury may also
become evident after administering the instrument, since it requires the examinee to
answer a series of questions regarding the person’s behavior after the incident. As
mentioned previously, the pediatric version is completed by an adult on behalf of the child.
The adult, most often the parent or the legal guardian, completes the questionnaire in
writing. An alternative way for completion is through a verbal interview by an
administrator.

The BISQ is divided in four sections: Introduction, Part 1, Part 2, and Part 3. The
introductory section inquires general and personal information about the child or the family
such as date of birth, date of examination, age and gender of the child, nationality or ethnic
background, current annual income in the child’s household. Part 1 (Injuries and
Hospitalizations) lists 19 situations in which a child may have suffered a blow to the head
and asks whether the child had ever experienced a blow to the head in any of those
situations. Some of the situations described are: a blow to the head after a car/van/truck
accident, as a pedestrian hit by a vehicle, being hit by a falling object, falling down stairs,
falling during a fainting spell. Part linquires the number of times the person may had
experienced any of the situations described (0,1,2,3 or more),whether they lost
consciousness and the number of times they had and whether they were ever dazed or
confused after the situation and the number of times they might had. In the later section of
Part 1 there are three cross questions to be answered that confirm the testimony of the
person completing the questionnaire regarding whether they had ever experienced a blow
to the head, a medical emergency or whether they had ever felt dazed or confused after an
incident. Following those questions, there are three more questions focusing on the amount
of time the person may have lost consciousness, or may have felt dazed or confused and
also the age of the person when he or she experienced the blow to the head or the medical
emergency.

Part 2 is entitled “Problems and Difficulties in Daily Living”. It consists of 100
questions divided into 3 subscales: a physical scale of 19 symptoms (e.g. sleep difficulties,
sensory changes, headaches, clumsiness); a cognitive scale of 48 symptoms (e.g. forgetting
names, forgetting to take medication, problems with concentration, difficulty learning,
problem solving); and a behavioral scale of 33 symptoms (e.g. feeling moody, hitting or
pushing others, feeling angry, heedless to danger) (Hibbard et al., 2004). Participants are

asked to identify symptoms that interfered with their ability to function on most days
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during the prior month using a six-point anchored Likert scale. All of the questions are
related to behaviors often experienced after a brain injury and begin with the phrase “In the
past month how often has this been a problem in your daily life”. Some examples of these
questions are: “In the past month how often has this been a problem in your daily life:1.
Having trouble staying awake?, 2. Being clumsy, dropping or tripping over things?, 3.
Having double vision or blurred vision?, 4. Friends or relatives seeming unfamiliar?, 5.
Difficulty following instructions, written or oral?”.

The idea behind such screening is that the BISQ may help identify students with a
“hidden” or unreported TBI, which may be associated with persisting cognitive and
behavioral challenges that lead to underachievement (Gordon, 2004). In Part 3 (Additional
Questions) there are questions built to examine whether the subject is on any medication
currently, or whether there is a history or a diagnosis of a condition which its
symptomatology resembles TBI’s symptomatology. All questions are answered through a
checklist of three possible answers (yes, no, don’t know).

Phase B

A battery consisting of neuropsychological measures (assessing oral verbal
abilities, verbal working memory abilities, attention and executive abilities, behavioral and
emotional status, fine motor coordination, psychomotor speed, analysis and synthesis)
sensitive to the deficits associated with TBI was administered to 31 children identified with
TBI and to 29 normal controls (See Table 1). A description of those measures follows
below:

The Achenbach System of Empirically Based Assessment (ASEBA)- CBCL.
The Youth Self-Report (YSR) and the Child Behavior Checklist (CBCL) are used
respectively to assess adolescent’s behavior and parent’s report of the behavioral and
emotional problems of the child or adolescent during the preceding six months (Reijneveld
et al., 2003). The Achenbach System of Empirically Based Assessment (ASEBA) is used
worldwide in different contexts, including medical clinics, psychological clinics, and in
research. It is the most widely used and researched system of its kind, with some 6,000
publications reporting findings in 67 different cultures (Achenbach & Rescorla, 2007). For
the purpose of the study, guardians were asked to complete the “Child Behavior Checklist”
(CBCL/6-18) in order to investigate whether the student experiences problems in the
clinical range, in relation to a wide range of emotional, behavioral or social disturbances.

The CBCL can used to screen for potential Diagnostic and Statistical Manual of
Mental Disorders (DSM-1V) (4th ed., text rev.; DSM-IV-TR; American Psychiatric
Association, 2000), including (a) Affective Problems, (b) Anxiety Problems, (c) Somatic
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Problems, (d) Attention Deficit/Hyperactivity Problems, (e) Oppositional Defiant
Problems, and (f) Conduct Problems.

The Dysexecutive Questionnaire-DEX-R. The Dysexecutive Questionnaire
(DEX; Wilson et al., 1996) was designed to sample a range of problems typically
associated with executive dysfunction within the acquired brain injury (ABI) population.
The 20-item scale captures changes across emotional, behavioral and cognitive domains
(Simblett et al., 2012). It is a standardized measure built to investigate behavioral
difficulties associated with executive functioning such as impulsivity, inhibition control,
monitoring, and planning (Mooney, Walmsley, & McFarland, 2006). Each item is rated on
a five-point Likert scale (0—4) ranging from “never” to “very often” (Simblett et al., 2012)
with a higher score indicating higher frequency of dysexecutive behavior in everyday life
(Chan, 2001). DEX is a sensitive and ecologically valid questionnaire for tapping
dysexecutive symptoms, even among patients with different neurological disorders (Chan,
2001). There are two versions of the DEX questionnaire: the “DEX” which is a self-rated
tool and the “DEX-R” which is an informant-rated tool. The DEX-R was used for the study
upon permission from the authors. It was translated and adopted by Constantinidou (2011)
using a forward and blind backward translation process incorporating professional licensed
translators.

Digit Span Subtest of the Weschler Mental Scales of Intelligence-I11I (WMS-
III). Based on the Baddeley and Hitch (1974) working memory paradigm, digits forward
assess auditory memory span capacity, whereas digits backward taps into working memory
abilities. Research indicates that individuals with memory disorders perform about as well
as unimpaired individuals on the digits forward task (Rogers, 2008; Vakil, 2005). The
subtest is “considered a robust and relatively insensitive to many forms of brain damage
and dysfunction”. However, digit span backward performance is impaired in adult patients
after TBI (Vakil, 2005). It is assumed that recalling digits backwards is more demanding of
working memory processing and is therefore more sensitive to the effects of ageing or
brain dysfunction than the recalling of digits forward.

Rey— Osterrieth Complex Figure. The Rey—Osterrieth Complex Figure (ROCF)
stands out as one of the most widely used instruments in both clinical and experimental
settings to evaluate visual planning and organization, visuoconstructional abilities and
nonverbal memory (Spreen & Strauss, 1998).

Patients are asked to first copy a complicated geometric figure and then reproduce
it from memory. There is also a delayed recognition trial. There is no time limit set for

copy and recall. Rey — Osterrieth evaluates not just the memory abilities of the patients, but
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also their visuospatial abilities, their attention, their planning skills and their organization
abilities during the copy trial. The patient is evaluated based on the correct reproduction of
eighteen specific design elements. Research on memory functioning following TBI has
focused mostly on verbal memory even though visuospatial memory may be important to
recovery. Processing speed, motor functioning, working memory and attention are also
considered to influence visual memory test performance (Schwartz, Penna, & Novack,
2009).

The Greek Version of the Trail Making Test A & B (Constantinidou,
Papacostas, Nicou, & Themistocleous, 2008; Zalonis, Kararizou, Triantafyllou,
Kapaki, Papageorgiou, Sgouropoulos, & Vassilopoulos, 2008). A test from the original
Halstead Reitan Battery (Reitan & Wolfson, 1985), the Trail Making Test (TMT) consists
of two parts, part A and part B and it is expected of the examinee to be quick and efficient.
Part A consists of encircled numbers from one to twenty-five randomly spread across a
sheet of paper. The examinee is asked to connect the numbers together, beginning with one
and ending with twenty-five. Part B, requires the examinee to connect numbers and letters
in an alternating pattern (1-A-2-B-3-C...) as quickly as possible, thus shifting between two
cognitive sequences. Scores are calculated by adding the time it took the examinee to
correctly complete both part A and part B. The Trail Making Test A & B are believed to
measure a variety of cognitive functions such as attentional capacity, sequencing,
visuomotor speed, cognitive flexibility, and set shifting ability. Although Trail B involves
speeded processing and visual scanning abilities, it has a strong cognitive flexibility
component (Chaytor, Schmitter-Edgecombe, & Burr, 2006; Lezak, 1995; Spreen &
Strauss, 1998) and has consistently been used in previous ecological validity research
(Chaytor, Schmitter-Edgecombe, & Burr, 2006; Burgess, Alderman, Wilson, Evans,
Emslie, 1996; Chan, 2001).

It is an integral part of most neuropsychological evaluations, perhaps as a
consequence of its economy of administration time, ease of scoring, and demonstrated
clinical utility. The TMT is also well established as a sensitive measure of cognitive
problems associated with TBI (Lange, Iverson, Zakrzewski, Ethel-King, & Franzen, 2005).
Lange et al. (2005) examine whether performance on the TMT is related to brain injury
severity and found a linear relation between injury severity and test performance.
Individuals with more severe injuries tended to perform worse than those with less severe
injuries.

The Symbol Search Subtest of the WISC-III. The Symbol Search subtest of the

WISC-III requires the subject to observe an abstract, meaningless symbol and then observe
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a row of similar symbols and decide whether the first symbol exists in the row. The subtest
measures perceptual discrimination, speed accuracy, attention and concentration, short-
term memory and cognitive flexibility.

Letter Cancellation Task. The Letter Cancellation Task is a self-administrable,
brief task, completed in five to fifteen minutes with simple instructions for subjects. The
test requires the search for letter targets within a matrix of alphanumeric stimuli written
using the same character fonts. Length and difficulty of the test can easily be changed by
varying the number of targets and/or the dimension of the matrix. The search and
cancellation task allows the recording of several dependent variables, number of hits,
number of misses, and number of false positives.

Completion time may be recorded or a fixed completion time may be given
(Casagrande, Violani, Curcio, & Bertini, 1997). Anderson and Pentland (1998) conducted
a study incorporating among other measure the letter cancellation task, as an attempt to
examine residual attentional and information processing abilities in a group of adolescents
with a history of moderate to severe head injury. They compared their performances to
those of non-injured peers and results showed that head-injured adolescents exhibited
deficits on a wide range of summary variables extracted from attention tasks. Difficulties
were also identified on measures incorporating a speeded component, and on tasks
requiring complex processing or higher-order attentional skills.

Rey Auditory Verbal Learning Test (RAVLT; Lezak, 1983; Greek Version:
Constantinidou & Evripidou, 2012). The RAVLT was built to assess the process of
verbal learning and the memory ability of children and adolescents. It is suitable to use on
populations with TBI, as well as on individuals with learning disabilities, attention-deficit
disorders, mental disabilities or other neurological disorders. For the recall and recognition
of words, a subject has to go through a number of trials where he or she will need to recall
words from two lists after presentation.

The RAVLT is administered using five acquisition trials, an interference trial, a
short delay recall immediately after the interference trial, twenty minute delayed recall, and
recognition memory testing after the twenty minute delayed recall (Binder, Villanueva,
Howieson, & Moore, 1993).

For the first five trials, all fifteen words from List A are read by the examiner and
subsequently the child is asked to recall as many words as possible. This sequence of
presentation and recall is repeated 5 times. List B is then presented to the child and is asked
to do the same; to recall as many words possible from List B. A short delay follows List B,

following which the child is asked to recall items from the original list, List A, without
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hearing the words again. Words from List B are harder to remember, since words from List
Aare still active in memory (proactive interference). The “Long Delay” trial takes place
twenty minutes after the “Short Delay Free Recall” trial finishes. Within those twenty
minutes, the subject is occupied by non-verbal tasks. The subject is first asked to recall as
many words as possible from List A and then is asked to recall words from List A with the
use of category cues. From a list of forty-five words that are read aloud (fifteen words
heard from List A and thirty random words for distractibility purposes), the subject needs
to recall and recognize words (with a “yes” or “no” answer) that are included in List A.
There are two learning strategies that can be calculated from List A: the “semantic
clustering” and the “serial clustering”. With the term “semantic clustering” we mean the
total number of words that are remembered together from the same category. With the term
“serial clustering”, we mean the words that are remembered by the order they were
presented. Subjects that are considered “active learners” remember words from the
beginning and the middle of the list, a task that is considered to be more difficult than the
task achieved by the “passive learners”. “Passive learners”, tend to remember words from
the end of the list. During the administration of the test, the examiner may view the
“consistency measure” of the subject; his or her ability to remember the same words during
the course of all consecutive trials. If the “consistency measure” is high, it means that the
child was able to use a strategy for organizational purposes. The “learning slope”, is the
number of new words learned by the child during the course of the trials. “Retention rate”
is the number of words recalled by the child on the final Trial (5th trial) of List A and are
also recalled after the short delay interval. “Response bias” refers to the tendency to favor
“yes” or “no” answers on recognition tasks and “recognition discriminability” examines
the ability of the subject to identify previously heard words (with the use of a “yes”
answer), relative to the ability to discard words with a “no” answer. Subjects that may be
found to encounter problems in “encoding” (the process by which new information enters
memory systems) (Lichtenberger, Kaufman, & Lai, 2002), or “retrieval” (the process by
which stored information is recalled) (Lichtenberger, Kaufman, & Lai, 2002) will exhibit a
difference in performance of delayed free-recall with delayed recognition memory. Poor
free recall and sufficient recognition of words may suggest satisfactory ability to encode
information, but unsatisfactory ability to retrieve it. Inadequate ability on recall and
recognition tasks, suggest insufficient ability to encode information. Inability to recognize
words given form a list, testifies an inability to store word from previous trials.

Grooved Pegboard Test. The Grooved Pegboard is a manipulative dexterity test.

It consists of 25 holes with randomly positioned slots. Pegs, which have a key along one
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side, must be rotated to match the hole before they can be inserted. The examinee is asked
to put the pegs into the boards as quickly as possible, using only his dominant hand. To
score the test, the examiner must record the length of time required to perform the task,
from the beginning, until the last peg is put in the slot. A second score is derived by the
number of “drops” made by the examinee. A “drop” is any involuntary drop of a peg from
the time the examinee picks up the peg from the try until it is placed correctly in the hole.
It measures distal, complex fine motor coordination and psychomotor speed (Meyer and
Sagvolden, 2006).

Controlled Oral Word Association Test (COWAT). Research has found that
verbal fluency is reduced in head-injured patients. These word-finding difficulties result in
a slowing or halting of speech, paraphrasing and circumlocutions (Ruff & Evans, 1986).
The Controlled Oral Word Association Test (COWAT) is one of the most commonly used
measure of the phonemic verbal fluency. Verbal fluency is the term used to describe a
person’s capacity to generate words according to a category or subcategory in a limited
amount of time. Phonemic fluency is the ability to generate words according to a letter of
the alphabet (Ross, 2003). The test is divided into three trials, sixty seconds each, and uses
the letters C, F and L. The examiner has to calculate the total number of words produced
across all three trials, minus any unacceptable responses, such as words starting with the
wrong letter or a repetition of a previous word (Benton, Hamsher, & Sivan, 1983).

A study conducted by Iverson, Franzen, & Lovell (1999) hypothesized that
COWAT results would be associated with brain injury severity. The sample was sorted in
groups, according to head injury severity and results indicated that a) the uncomplicated
mild head injury group performed better than the patients with mild complicated, moderate
and severe injuries, b) the mild complicated group with skull fractures performed better
than the mild complicated group and the patients with severe injuries, ¢) the mild
uncomplicated group and the mild complicated group with skull fractures were not
significantly different, d) the mild complicated group with skull fractures did not differ
from the group with moderate injuries, and e) the mild complicated, moderate, and severe
groups did not differ in their COWAT performance. Those results suggest that brain injury
severity may be predicted using the COWAT which is more sensitive in detecting mild,
moderate and severe head injuries.

WISC-III (Greek Version; Georgas, Paraskevopoulos, Bezevegis, &
Giannitsas, 1997). The Wechsler Intelligence Scale for Children (WISC) was developed
by Dr. David Wechsler for children aged 6 to 16.It may be used as part of an assessment
battery, either by administering all subtests of the test, or part of the test. It takes from an
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hour to an hour and half to administer depending on the child’s abilities, mental speed and
concentration. The test contains 13 subtests that make up the verbal and nonverbal scales.
Administrators of the WISC can generate a verbal IQ score, a performance IQ score or a
general 1Q score which represents a child’s general cognitive ability.

Subtests of the Greek version of the WISC-III were used to assess different kinds of
cognitive abilities often related to brain injury. The Greek version of the WISC-III was
created based on the 1992 British version of the WISC-III and the 2001 American version
of the WISC-III. The Greek adapted version included several changes in verbal items and
was standardized in a stratified, representative sample of the Greek population aged 6-16
years in the early '90s. Research with the WISC-III had demonstrated particular sensitivity
of its perceptual organization and processing speed indexes to the severity of TBI (Donders
& Janke 2008; Dondres, 1997; Tremont, Mittenberg, & Miller, 1999). The following
subtests were administered:

Similarities requires the subject to answer questions about how objects or concepts
are alike. It contains 19 pairs of words and the subject must state the similarity between the
two items in each pair. The subtest asks from the subject to perceive the common elements
together into a concept, thus it measures verbal concept formation; the ability to place
objects and events together into a meaningful group. The subtest also measures well-
automatized verbal conventions and memory (Sattler, 2001). The “similarities” subtest is
an important tool for researchers or mental health professionals because it measures the
ability to store information in the long term memory by categorizing and clustering
information. It is a measure of conceptual skills; how a person changes concrete
information to abstract.

Vocabulary requires from the subject to explain the meaning of each word they are
given verbally. It tests word knowledge, learning ability, richness of ideas, memory,
concept formation, and language development (Sattler, 2001). The test also requires
retrieval of information from long term memory, which is to be presented in a meaningful
and fluent order. The subject’s language environment and the subject’s experiences may be
reflected through the administration of the subtest.

Comprehension requires the subject to explain situations, actions, or activities that
relate to events familiar to most children. The questions cover several content areas,
including knowledge of one’s body, interpersonal relations, and social norms. It measures
the ability to use facts in a pertinent, meaningful, and emotionally appropriate manner
(Sattler, 2001). It measures social understanding, social skills and ethical judgment,

abilities greatly influenced by a person’s environment.
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Block Design requires the child to reproduce designs, using three-dimensional
blocks that have a red surface, a white surface, and a surface cut diagonally into half red
and half white. The subject uses the blocks to assemble a design identical to a model
constructed by the examiner or a two-dimensional, red and white picture. It measures a
process called “analysis” and “synthesis”; which expects the subject to perceive and
analyze forms by breaking down a whole into its parts and then assembling the
components into the identical design. It also measures visual-motor coordination, visual
organization, perceptual organization, spatial visualization and abstract conceptualization
(Sattler, 2001).

Object Assembly requires the subject to put together pieces of puzzles to form
objects. There are five puzzles to complete: a girl, a car, a horse, a ball and a man’s face.
This subtest measures the subject’s abilities in synthesis, visual-motor coordination, visual
organization, perceptual ability and long-term visual memory. Low scores on the Object
Assembly subtest may be indicate of visual-motor difficulties, visuoperceptual problems,
poor planning ability, difficulty in perceiving a whole, minimal experience with
construction tasks, limited interest in assembly tasks, limited persistence, difficulty
working under time pressure, or impulsivity (Sattler, 2001).

Symbol Search requires the subject to observe an abstract, meaningless symbol and
then observe a row of similar symbols and decide whether the first symbol exists in the
row. The subtest measures perceptual discrimination, speed accuracy, attention and
concentration, short-term memory and cognitive flexibility.

Word and Pseudoword Reading Fluency. The subject is asked to read correctly
relatively familiar words consisted of a list of 112 high-frequency words, printed on a
single sheet in 4 columns in order of increasing length (1-6 syllables). The test requires the
subject to read aloud words, as fast as possible, within a time frame of 45 seconds, starting
from the top of each column. Words were initially selected on the basis of frequency of
appearance in the “Hellenic National Corpus” (Hatzigeorgiu et al., 2000; hnc.ilsp.gr), a
corpus of (at the time) approximately 34 million words (tokens) compiled from a wide
selection of texts (mainly popular Greek books published after 1990 and daily
newspapers). All 112 items in the word list were among the 1000 most frequent word
forms in the corpus. To further ensure that a sufficient number of words visually familiar to
the youngest students in the study were included in the list, 30 items were among those
appearing in the basic vocabulary selection of the second grade reading textbook used

nationwide.
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A list of 70 1-6 syllable pseudowords printed in 3 columns in order of increasing
length was used to assess pseudoword reading efficiency (PsWRE). Pseudowords were
constructed by altering one or two letters in 70 words matched on mean frequency of
appearance with those included in the word list.

The two tests have been developed originally in Greek and standardized in the adult
and school-aged population (Protopapas, Sideridis, Mouzaki & Simos, 2011; Simos,
Sideridis, Kasselimis & Mouzaki, 2013). Several studies have used word-level reading
tests to evaluate academic skills following TBI. Research has demonstrated that despite
some increase in achievement scores over time, children with severe TBI continued to
score significantly lower than children with lesser injuries when evaluated six months to
several years after the injury (Ewing-Cobbs, Fletcher, Levin, lovino, & Miner, 1998;
Chadwick, Rutter, Shaffer, & Shrout, 1981; Jaffe, Fay, Polissar, Martin, Shurtleff, Rivan,
& Winn, 1993; Knights et al., 1991; Levin & Benton,1985).

Math Screening Test. Mathematics skills were assessed using a recently
standardized test of Arithmetical Ability (Papaioannou, Mouzaki, Sideridis and Simos,
2010; Proceeding of the II Special Education Conference, Athens). This test has two parts.
The first part includes 15 oral questions-tasks that assess the abilities of counting (mentally
and with finger’s use), mental arithmetic problem solving and, of number recognition and
comparison. The second part includes written arithmetic facts, like computation,
subtraction, multiplication, division, and simple fractions, are presented with ascending
difficulty. Students may stop solving the questions at any point during the test, if they
decide that the level of difficulty is too high to carry it out. The examiner encourages the
student to try and solve as many exercises as possible and leave behind all the ones that he
or she finds difficult. Each exercise is scored with one point if it is correct and with zero
points if it is incorrect. The total score is calculated by adding all the correct responses.
Test’s internal reliability was high (Cronbach's a = 0.91) and test-retest reliability
(Pearson’s r =0, 81, n = 194) demonstrated adequate stability of test scores over time.

Data Analysis

To test the hypothesis about the proportion of children with a positive screen for
TBI, data were analyzed using the SPSS (19). All of the BISQ data were first analyzed in
MS ACCESS. A written report was generated regarding the probability of symptoms
reported and according to the electronic analysis system provided by the authors of the
questionnaire. Then all date were entered into SPSS for further statistical analyses. To

specify the limitations on the performance of children with a positive screen for TBI on the



Incidence and Neuropsychological Consequences of Traumatic Brain Injury

neuropsychological measures a series of Descriptive Statistics and Multiple Analysis of

Variance Statistics was executed.
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CHAPTER 4
RESULTS
Statistical Procedures

The current project implemented several statistical procedures in order to test the
primary research hypotheses. The following section provides a brief description of the
procedures implemented during Phases A and B of the project.
Descriptive Statistics

Descriptive statistics were used to extract information on the characteristics of the
sample (i.e. demographic elements) and to provide aggregated data in relation to the
description of the sample’s tendency for each variable.
Crosstabulation Analysis

Crosstabulation was used to analyze data of categorical variables included in the
study. The main target was the examination of the variables in combination to other related
characteristics of the sample. The Crosstabulation analysis was used for the analysis of
data collected by the BISQ. The analysis also provides the statistical significance of the
difference between the means of the variables under examination, providing a x* index.
Multivariance Analysis of Variance MANOVA

Multivariate analysis of variance (MANOVA) tests was used for the examination
of any differences between the means of the two groups (with vs without probability for
TBI) in terms of their achievement in the various neuropsychological measurements.
Factor Analysis

Factor analysis was used to examine the structure of the questionnaires used in the
present study. The analysis was used to examine whether any clusters of symptoms might
come up from the parents’ answer to the BISQ. In addition it was used to examine the
factorial structure of the DEX-R which was translated and used in Greek for the first time.

Phase A

Hypothesis 1

The percentage of children with a positive screen on a probability that symptoms
reported are TBI-related, will be at 8-10% similar to that of other western nations.

Responses from the BISQ were entered into the MS ACCESS database provided by
the test developers. For each participant, a report was generated with important
demographic information, prior injury, symptomatology exhibited and other important
information. The analyses provided information on whether the participant’s history and
symptom profile indicated high, moderate or low probability for TBI (i.e. positive screen)

or no probability for TBI (i.e. negative screen). Due to the small number of participants
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falling in each of the three probability level groups, all positive screens were grouped
together and formed one single group and were subsequently compared to the negative
screens. Data from each participant was subsequently analyzed in SPSS using the ¥?
analysis (Crosstabs) to determine epidemiological factors of pediatric TBI in Cyprus, such
as risk factors, causes, implications, and demographic variables.

Incidence and cause of TBI. Out of the 706 participants of Phase A, 41 students
were rated as positive for TBI. Out of the 41 who were rated positive, 36 children were
rated as low probability, 4 as moderate probability and 1 as high probability. Two hundred
and forty three (34%) students reported having sustained at least one blow to the head.
The number of blows reported varied widely among parents (0-24 blows) with an average
of 1.06+2.08 (Table 2). Out of the 243 children, 139 were male and 104 were female
students (}*(1) = 16.99, p<.001). Of the 243 students with a positive history of blows to the
head, 34 or 14% were screened positive for TBI (Table 3). Only 6 children out of 363
(1.7%), who did not report a blow to the head, were screened positive for TBI by the
BISQ, with a probability of Brain Injury not being excluded. There was a significant
difference between the two groups (positive Vs negative screened children) regarding the
number of blows to the head (¥*(14) = 93.55, p<.001). Clearly, having sustained a blow to
the head increases the risk for TBI.

Most of the blows were reported by parents of seven-year old students ranging in
frequency from 1 to 10 blows. Specifically, twenty-one seven-year olds were reported as
sustaining 1 blow to the head, eleven seven-year olds 2 blows to the head, nine seven-year
olds 3 blows, two seven-year olds 4 blows, three seven-year olds 5 blows, two seven-year
olds 6 blows, one seven-year old 7 blows, and one seven-year old 10 blows (See Table 4).

Causes of blows to the head. As mentioned above out of the 706 children, 41
(5.8%) were screened positive for TBI. Eighty-seven blows to the head were reported for
the children who screened positive for TBI, of varying causes. Most of the blows to the
head were reported to have occurred during a sport or playground activity and following a
fall (See Table 3).

Medical conditions and TBI. Out of the 706 respondents, the parents of 138
children (19.5%) reported that their children had been hospitalized or seen in an emergency
room for various reasons, at least once, with an average of 1.76+0.43 hospitalizations. Data
regarding hospitalization for the 41 students screened as positive to the probability of TBI
was included in this data. A more detailed analysis indicated that 28 of these children had
been hospitalized or seen in an emergency room whereas 12 had never been hospitalized or

seen in an cmergency room.
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More specifically, five students were hospitalized one time and one student was
hospitalized two times for concussion. For fracture of the head five students were
hospitalized one time and two students, two times. For seizures five students were
hospitalized one time and one student two times. During high fever, seven students were
hospitalized one time and six students three times. Two students were hospitalized one
time after a near drowning incident or poisoning. One student was hospitalized one time
after an electrical injury or after been hit by lightning and one student was hospitalized one
time after a brain infection or tumor. Six students were hospitalized one time and one
student two times for “other reasons”.

For all incidences requiring hospitalization there were significant differences
between the two groups with children with a positive screen for TBI being hospitalized
significantly more often (¥*(1) = 54.05, p<.001).

Number of episodes of Loss of Consciousness (LOC) and Being Dazed and
Confused (DAC) as reported by parents. Significantly more episodes of been dazed or
confused, or losing consciousness, were reported for children with a positive screen for
TBI as compared to children with a negative screen for TBI (¥*(2) =361.28, p<.001). The
parents of 34 students responded positively to a question investigating whether their
children had ever been dazed and confused or lost consciousness after an incident of a
blow to the head or after an emergency medical condition (See Table 5). Twenty-eight
(82.4%) of these children were screened positive for TBI whereas six (17.6%) children
were screened negative for TBI.

The majority of students (N = 21) having lost consciousness remained in that
condition for less than 20 minutes. Loss of consciousness of one to twenty-four hours was
reported for one student and loss of consciousness for a period of over 24 hours was
reported for two students. The majority of the twenty-five students being dazed and
confused (N = 11) were reported as experiencing this condition for 1-10 minutes. Six
students were dazed and confused for less than 1 minute and 2 students for 11-20 minutes,
2 1minutes-1hour, 1-24 hours and more than one day respectively.

Symptom report (Part 2 of the BISQ). Part 2 of the BISQ refers to the symptoms
related to TBI. Parents were asked to report whether they noticed each of the 100
symptoms being exhibited by their children. In the current section the frequency of the
symptoms among the two groups and the differences between them are described.

The response choices relating to symptoms were assigned to two categories:

29 ¢

responses “never”, “don’t know”, “not applicable” formed one category and the responses

9% ¢ 99 <¢

“daily or almost daily”, “several times”, “one or two times” formed a second category. The
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total number of symptoms reported by all parents ranged between 0 and 85 with a Median
of 2 and a mean of 9.15 (sd=13.87).

The reader is reminded that all respondents were encouraged to answer the
symptom rating list of the BISQ. Three hundred and ninety-four parents reported at least
one symptom, with the most frequent report concerning 3 symptoms by 3.8% of the
parents (N = 27). The number of symptoms reported by parents of children identified with
a positive screen for TBI was significantly higher than the corresponding number by
parents of children identified with a negative screen for TBI (%*(1) = 28.17, p<.001).

A significant difference between the two groups was found for several symptoms
according to the results of chi-square (y?) analysis. Due to multiple tests, the a-level was
set at .01. Significant differences were noted in a number of symptoms relating to
neurological (such as dizziness, ringing in the ears, taste changes), bodily (fatigue, sleep
difficulties), cognitive (difficulty in concentration, thinking more slowly, poor attention
span), and behavioral-psychosocial (sadness, low frustration threshold) symptomatology.
A detailed description is included in Tables 6 and 7 (See Appendix A).

A factor analysis was conducted in regards to the symptoms reported by the parents
in the BISQ. This analysis was not directly related to the present study’s aims and
hypotheses. Rather it was executed in pursuit of the investigation of possible clusters of
symptoms being noted after the parents’ answers. Reliability analysis yielded a Cronbach’s
Alpha index of .997 indicating that the BISQ is a reliable measure of TBI-related
symptoms. No item appeared to lower this index and therefore needed to be excluded from
analyses. The factor analysis (with varimax rotation) indicated the existence of 5 factors
with Eigenvalues > 1, explaining a total of 86.6% of the variance. The items’ loadings
appeared to be distributed to the 5 first factors as seen in Table 8 (Appendix A). The items
comprising the first factor appeared to relate to sensory impairments (e.g. hearing,
smelling, seeing, feeling, balance, motion, tiredness etc.) and recent memory. The second
factor consisted of items describing emotional impairments, in the form of internalized
problems (e.g. sadness, difficulties in interpreting social signs, difficulty in social
relationships etc.). The items regarding attention, concentration and long term memory
appeared to be the ones forming the third factor (e.g. not listening when being spoken to,
difficulty concentrating, losing train of thought). The fourth factor consisted of items
relating to the learning/academic procedures (e.g. reading slowly, writing slowly, difficulty
in understanding what is read) and the fifth factor consisted of items relating to the
children’s organization abilities (e.g. difficulty planning future events, difficulty handling

personal affairs and finances).
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Since the BISQ was used as a screening tool, objective data were incorporated in
order to provide an objective representation of the measure. In addition, the index provided
additional information given the lack of differentiation of probability ratings among
children who were identified at risk for TBI based on the BISQ. The severity index was
calculated taking into consideration the frequencies at the parameters of having lost
consciousness and being hospitalized after head trauma. The children with both a positive
history of having lost consciousness and a positive history of being hospitalized after a
head trauma were thought to be a high-risk group for receiving a diagnosis of TBI.
Children for which only loss of consciousness was reported were assigned as the moderate-
risk group and children who were only reported as hospitalized without having lost
consciousness were considered to be the low-risk group. The calculation for the creation of
the severity index included the original screening sample (N=706). Out of the 41 children
screened positive in phase A, 3 were assigned in the low-risk group, 8 in the moderate-risk
group and 20 in the high-risk group according to the above mentioned classification. Out
of the 665 children screened negative during phase A, 99 were assigned in the low-risk
group, 2 in the moderate-severity group and 9 in the high-risk group. A significant positive
correlation was traced between the level of risk and the number of symptoms indicating
high consistency between the reports of the first two parts of the BISQ (r= .21, p<.001).

Parent’s reports on Part 3 of the BISQ. Part 3 of the BISQ consists of eight
questions intended to gather information regarding the child’s developmental history and
current medical status. The analyses provided evidence of a significant difference between
the two groups as far as medication taking (%> (1) = 6.77, p<.05) is concerned. A
percentage of 21.7 of children screened positive for TBI were reported as taking
medications without indication of the purpose. In contrast, the corresponding percentage
amongst children screened negative for TBI was 78.3%. A significant difference between
the two groups was also noted between the reports for presence of a learning disorder or
ADD (¢ (2) = 25.12, p<.001) with more children with a negative screen for TBI reported
as having a learning disorder or ADD (26 out of 29 or 89.7%) as opposed to children with
a positive screen for TBI (3 out of 29 or 10.3%). A significant difference was also noted
regarding the reception of medication for psychiatric conditions (y* (2) = 16.63, p<.001)
with a percentage of 75.0% for the negative screened group and with a percentage of
25.0% for the positive screened group. No significant differences were noted in variables
such as low birth weight baby, premature birth, fetal alcohol syndrome, history of

psychiatric hospitalization or history of treatment for substance abuse (See Table 9).
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Comparison of the control sample with the initial screening sample.
Descriptive analysis was executed comparing the control sample of Phase B (children
whose parents consented to be evaluated with the neuropsychological battery) with the
initial screening sample. Information obtained by the BISQ indicated that 24 of the
children screened negative for TBI (total N = 635 including missing values) in the initial
screening sample were diagnosed with a Learning Disability or Attention Deficit Disorder.
The corresponding number of children in the control group of Phase B was 2 (total N = 30
including missing values). As far as medication taking is concerned, 18 children out of 635
of the initial screening sample were reported as taking medication, whereas 25 children out
of the 30 were reported in the control group for the same indication. In an attempt to
specify whether medication was prescribed for psychiatric conditions, parents of 2 children
of the screening sample reported that their children received medication for psychiatric
conditions. The corresponding number of children in the control group of Phase B was 1.

Phase B
Hypothesis 2

Children with a positive screen will have lower performance on neuropsychological
and behavioral measures as compared to children with a negative screen on a probability
that symptoms reported are TBI-related.

Sixty children were included in the second phase; of which 29 children were
recruited from the control group. Out of the total sample of 41 children at risk for TBI, 31
consented to participate in Phase B; 28 with low probability and 3 with moderate
probability. The analyses comparing the two groups on several tasks included in the
neuropsychological battery administered have provided no evidence of differences
between the two groups.

The Achenbach System of Empirically Based Assessment (ASEBA) - CBCL.
The CBCL was sent home to be completed by both parents of the second phase
participants and only 39 questionnaires were returned (22 for children with a positive
screen for TBI and 17 for children with a negative screen for TBI). No differences were
noted between the parents who returned and the parents who did not return the
questionnaires in terms of demographic or other characteristics. The analyses showed that
no significant differences were noted between the groups (Negative Vs Positive screened
group), ¥* (2) = 1.66, p = .436 in terms of reception of a diagnosis. Out of the 22 children
with a positive screen for TBI, only four presented with clinically significant indications in
the scales examined by the questionnaire, according to the cut-off scores provided by the

developers of the Greek version of the questionnaire. Two of them fell into the category of
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emotional problems and two fell into the category of stress related problems. Out of the
seventeen children with a negative screen for TBI, only two presented with clinically
significant symptoms which fell into the category of emotional problems (See Table 10).

The Dysexecutive Questionnaire-DEX-R. The DEX-R was sent for completion
by both parents of the 60 participants of Phase B. Thirty-nine questionnaires were returned
(22 with a positive screen and 17 with a negative screen).

A control for reliability was executed to test the Greek translation of the test.
Reliability analysis yielded a Cronbach’s Alpha index of .95. No item was noted to lower
this index; therefore they were all retained for further analyses.

According to Loschiavo-Alvares et. al., (2013) the items of the questionnaire can
be grouped in four general categories: Metacognitive/Social Cognitive problems,
Executive Cognitive problems, Behavioral-Emotional/Self-Regulatory problems and
Activation problems. The analyses were conducted according to the 4 factors obtained by
Loschiavo-Alvares et. al., (2013). The MANOVA analysis showed that no significant
differences were present between the groups on the individual items or the total score
extracted from the DEX (See Tables 11 and 12). These results do not seem to replicate the
predicted theoretical domains reported in Loschiavo-Alvares et. al., (2013), as the factors
obtained differentiated in the items that loaded onto them. A correlation analysis was
conducted between the DEX-R (four factors and the Total Score derived) and the results of
the sample in the rest of the neuropsychological tests. No significant correlations were
found between any of the indexes in terms of the sample’s achievement (Table 13). No
significant correlations were traced either between the results obtained by the DEX (the
four categories and the total score of the DEX) and the severity index calculated and
described above.

Rey Verbal Learning Test (auditory verbal learning test-AVLT). No significant
differences were found between the two groups in relation to the number of words recalled,
in any of the 5 first conditions of the AVLT or the Total Score obtained (See Table 14). A
similar procedure was followed for the second condition of the test where the participants
were presented with a new list of words that they were asked to recall. No differences were
found for this condition either between the two groups [F(2, 58) =.000, p = .985, partial n?
=.000]. The comparison falling in the third condition, where the participants were asked to
recall words from the first condition in short delay, revealed no significant differences
between the groups [F(2, 58) =.061, p = .806, partial n? = .001]. No significant differences
were noted in the corresponding long delay recall condition either [F2, 58) = .583, p =

448, partial > = .010]. In addition to the above mentioned conditions, a calculation of the
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number of words recognized from each list was made. The differences between the two
groups were again not significant with F(2, 58) =.397, p = .531, partial n> = .007 for List A
and F(2, 58) =.131, p =.719, partial n? = .002 for List B. Both groups appeared to report
equal number of words not originally included in the list of words presented F(2, 58) =
627, p = .432, partial ? = .011. The number of words repeated during recall also appeared
to range at similar levels [F(2, 58) = .458, p = .501, partial n?> = .008].

Digit Span Subtest of the WMS-III. There appeared to be no significant
differences between groups in relation to their auditory memory ability. According to the
results of the analysis the means ranged at similar levels t(58) =-.636, p =.527. Similarly,
no significant differences were traced as far as working memory capacity is concerned
[t(58) =-.191, p = .850]. The lack of significant differences was present at the level of total
score comparison t(58) = -.466, p = .643. (See Table 15).

Rey Osterrieth Complex Figure. Several subtests were included in the specific
task. No significant differences were found in any of the subtests between the two groups.
The first task, which requested copying of the geometric figure, resulted in F(2, 58) = .914,
p = .364, partial n?> = .092 between the two groups. This lack of significant differences was
also observed when the time needed to complete the task was taken into account [F(2, 58)
= .442, p = .523, partial n? = .047]. No significant differences were noted in the immediate
recall condition [F(2, 58) = .2.807, p = .128, partial n? = .238, even when comparing the
groups in terms of time needed to complete the task [F(2, 58) = 2.009, p = .190, partial n* =
.183]. The same applied for the delayed recall condition [F(2, 58) = 2.645, p = .138, partial
n?=.227]. A result of F(2, 58) = 1.299, p = .284, partial n?> = .126 was found when the
groups were compared for the time required to complete the delayed recall task. The
differences remained non-significant for items recalled correctly F(2, 58) = .077, p =.787,
partial n? = .009 and items recalled falsely F(2, 58) = .818, p =.389, partial n? = .083. The
number of items recalled correctly did not differ significantly between the groups either
[F(2, 58) = .400, p = .543, partial n* = .043].

Trail Making Test A & B. Two conditions were included in the specific task. The
comparison between the groups did not indicate any significant differences in either of the
trials F(2,58) =.718, p = .419, partial n?> = .074 for Trial A and at F(2, 58) =.021, p = .888,
partial n* = .002 for Trial B.

Grooved Pegboard Test. The test was executed by the participants using both
their dominant and the non-dominant hand. The comparisons concerning the dominant
hand resulted in F(2, 58) = .818, p = .389, partial n> = .083 for the general achievement,
F(2, 58) =.074, p =.792, partial n*> = .008 for the time needed to complete the test, F(2, 58)



Incidence and Neuropsychological Consequences of Traumatic Brain Injury

=.024, p = .880, partial n> = .003 for drops during completion of the test and F(2, 58) =
205, p =.662, partial n? = .022 for use of hand during placement of the pegs.

The comparisons related to the use of the non-dominant hand resulted in F(2, 58) = 2.045,
p = .186, partial n> = .185 for the general achievement, F(2, 58) =.000, p = .985, partial n?
=.000 for the time needed to complete the test, F(2, 58) = 1.116, p = .318, partial n”> =.110
for drops during completion of the test and F(2, 58) =.205, p = .662, partial n?> = .022 for
use of hand during placement of the pegs.

Controlled Oral Word Association Test (COWAT). Two conditions were tested
with no significant differences being noted in either of them. The first condition included
naming as many animals can be recalled in one minute. The comparison of the groups
resulted in F(2, 58) =.030, p = .866, partial n?> = .003. The second condition included
naming words starting with F in one minute. The results showed an indication of F(2, 58) =
.036, p = .854, partial > = .004.

WISC-III subtests.

Similarities. The scores of the groups on the Similarities subtest did not appear to
differ significantly. The comparison resulted in F(2, 58) = .228, p = .644, partial n? = .025.

Vocabulary. There appeared to be no significant differences in the comparison of
the groups’ scores on the Vocabulary subtest. The results indicated F(2, 58) =.041, p =
.845, partial n? = .004.

Comprehension. No significant differences were noted between the groups on the
Comprehension subtest. The two-group comparison provided F(2, 58) = .477, p=.507,
partial n? = .050.

Block design. The Block Design subtest scores were not significantly different
between groups. The two-group comparison resulted in F(2, 58) = 6.702, p = .029, partial
n?=.427.

Object assembly. The scores of the Object Assembly subtest did not appear to differ
significantly between the groups. The results of the comparison indicated F(2, 58) = .353, p
= .567, partial n> = .038.

Symbol search. No significant differences were noted between the groups at the
Symbol Search subtest. The comparison between the two groups resulted in F(2, 58) =
1.926, p =.199, partial n> = .176.

Word and Pseudoword Reading Fluency. The first list administered included the
real words. No differences between the groups were observed in any of the parameters
examined as indicated on Table 16 (See Appendix A). Similar results were observed after

the analyses conducted for the second list which included the pseudo-words.
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Math Screening Test for Grades 1-6. The comparison of the two groups appeared
to show no significant differences between them at the scores of the Math Screening Test.
The group comparison resulted in F(2, 58) =.129, p =.727, partial n*> = .014.

Letter Cancellation Task. No significant differences between the groups were
found after the comparison in Letter Cancellation Task. The first comparison was executed
with respect to the time taken to complete the task and resulted in F(2, 58) = .538, p = .482,
partial n? = .056. The second parameter regarded omissions during completion of the test
and the results showed a significant difference between the two groups F(2, 58) =11.69, p
=.008, partial n> =.565. The third parameter regarded the inclusions and no significant
differences were obtained [F(2, 58) = .000, p = .000, partial n2 = .000].

Table 17 shows the means and standard deviations of the two groups (positive and
negative screen for TBI) in all the above tests. Table 18 displays the reliability index for
each test. Reliability indexes appeared to range at moderate levels for the majority of the
tests indicating adequate but not excellent internal consistency of the tests included in the
battery. A low reliability was indicated for the Rey Osterrieth Complex Figure Test
(r=.421) which appeared to rise to (.600) after the time variables were excluded from the
analysis. Similarly, the Grooved Pegboard test also appeared to range at low levels of
reliability but no item appeared to contribute significantly to the decrease of the internal
consistency. The reliability of the Letter Cancellation test appeared to range at
unacceptable levels, indicating very low consistency of the index relating to its

measurements.
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CHAPTER 5
FINDINGS, CONCLUSIONS, AND IMPLICATIONS

To date, there is lack of systematic research on the incidence of TBI in the Republic
of Cyprus. Therefore, there is no policy on the identification and management of deficits
associated with TBI. The present study is part of a larger systematic effort to investigate
the incidence and effects of TBI within the Cypriot population.

The purpose of this study was twofold: First, the study investigated the incidence of
school age children with a probability of having sustained a TBI and second the study tried
to determine the long-term effect of probable TBI.

The project consisted of two phases. In Phase A, a random sample of 2088 children
between the ages of 5-13 were recruited to complete the Brain Injury Screening
Questionnaire (BISQ). Out of the 706 responders who returned the BISQ, 41 (5.8%)
children were screened positive of a probability of TBI as measured by the BISQ. In Phase
B, children with a positive screen for TBI on the BISQ during Phase A were grouped to
matched controls and participated in an in-depth investigation of their neurocognitive
profile.

Adaptation of the BISQ in the Greek Cypriot population

For the purposes of the present study, the BISQ was adapted on the Greek Cypriot
population, using a large cohort of 706 children enrolled in public elementary schools in
Cyprus. The scientific implications of this adaptation are that the BISQ as a screening tool
for TBI, is useful in other countries and cultures besides the United States, proving its
usefulness and generalizability to other populations.

Prior to this study, a diagnostic screening tool for TBI had not been available to
healthcare professionals in Cyprus. This made it difficult for teachers, school psychologists
and other healthcare professionals to easily, correctly and promptly screen and refer
children suffering from TBI.

Adaptation of the DEX-R in the Greek Cypriot population

DEX-R was translated and blindly back-translated into the Greek language for the
purposes of adaptation to the Greek Cypriot population. A preliminary administration was
carried out using a sample of 20 students. It was then administered further, using a sample
of 60 students, participants of Phase B of the study.

It emerged that the DEX-R is a sensitive tool in the Greek language as well, for
deriving conclusions about a person’s executive functions, and therefore any changes in

their emotional, behavioral and cognitive domains (Simblett et al., 2012).
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First Hypothesis

Percentage of children with a positive screen on a probability that symptoms
reported are TBI-related.

By administering the BISQ to parents, important information was obtained about
the number of children with a probable TBI attending public elementary schools their
medical history as well as information about any prior injury and hospitalization related to
TBI. The current study indicates that over one third of children (n=234, 34%) in the
Cypriot public school system experience one or more incidents potentially resulting in
brain injury before the completion of elementary school. Out of those children, about 5.8%
(41 children out of 706) have actually sustained a probable TBI. The present findings are
consistent with previous research conducted in the US. 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 in order to determine the prevalence of
potential brain injury incidents in a non-clinical population of elementary school age
children. Similarly to the current study, results demonstrated that 5.6% of the regular
education students received positive screens for brain injury. Additionally, 25.4% of the
special education students in the Hux et al., (2013) study received positive screens for
brain injury.

The present findings indicate that blows 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 children with a positive screen for TBI reported one or more blows to
the head during an involvement in specific situations or activities. Within our population
more boys sustained a blow to the head compared to girls. This is consistent with the
literature where Durkin et al., (1998) and Guerrero et al., (2000) reported that boys were
more often affected than girls at every age by head injuries. Additionally, 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 hit by falling objects and equipment. The present
study was consistent with Cantor et al., (2004) who also reported that sports was the
primary cause of blows to the head, while Bruns and Hauser (2003) also reported that falls
were a primary cause of injury in children. On the other hand, activities not appearing
often within the Cypriot culture resulted in no injuries or testified no occurrence (e.g.
falling while roller blading or skate boarding, falling while horseback riding, falling while

skiing or snowboarding).
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Students with a positive screen for TBI had experienced one or more blows to the
head. Hence, children who sustain blows to the head and especially those who are prone to
multiple injuries are at risk for TBI. This is comparable to Moser, Iverson, Echemendia,
Lovell, Schatz, Webbe, Ruff, and Barth (2007), who state that multiple head injuries
increase the risk of having another head injury resulting in TBI. Additionally, this finding
supports Peron and Howard (2008), who state that minor blows to the head can result in
brain damage, especially if they are recurrent.

From the analysis, it is apparent that parents of seven-year old students are more
likely to report a history of injury at some point in their life. However, seven- year olds
cannot be considered as a more vulnerable age group for sustaining a TBI when compared
with any other age group, even though seven-year olds do tend to be active and engage
more in sports and playground activities.

While the reason of head injury was specified for almost all children screened
positive to TBI, 6 children ( 2.4% of the 41 children) were reported to have sustained a
blow to the head by other means reported as ‘other injury’.

Medical conditions and TBI

As it has already been suggested in the literature, children and adults do not always
seek medical help after a head injury. The BISQ revealed that out of the 41 children who
were screened positive for TBI by the BISQ, 28 (70%) were hospitalized or seen in an
emergency room. This information has significant value since the BISQ has the ability to
identify individuals with a symptomatology that is TBI-related who have never been
formally treated after a head injury. The percentage reported above 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 MTBI or were
injured in the home. The percentage of individuals requesting medical help in the present
study may be higher, due to the fact that the population consisted of children, and parents
may be more alert to a child’s injuries therefore, rushing them to the emergency room.

Children with a positive screen for TBI were hospitalized or seen in an emergency
room significantly more often than children with a negative screen for TBI. More
specifically children with a positive screen appeared to seek medical help more often
because of a concussion, a fracture 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.

The BISQ also differentiated those that had sustained either an open or a closed head

injury.
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Number of episodes of Loss of Consciousness (LLOC) and Being Dazed and Confused
(DAC) as reported by parents

More episodes of having been dazed or confused, or losing consciousness were
reported for children with a positive screen for TBI as compared to children with a
negative screen for TBI. The majority of students having lost consciousness remained in
that condition for less than 20 minutes suggestive of a probability of mild concussion. This
result is consistent with research showing that 80% to 90% of TBIs are mild. It also agrees
with the research conducted by Cantor et al. (2004) which suggests that episodes of loss of
consciousness did not last long. These children who had experienced LOC and DAC are
considered to be at greater risk for TBI.

Symptom report (Part 2 of the BISQ)

In the current study, the exploration of symptoms using factor analysis, showed that
children with a positive screen exhibited more symptoms of the clusters of sensory
impairments and recent memory, emotional impairments in the form of internalized
problems, attention, concentration, long term memory, learning and academic procedures
and organizational abilities than children negative to TBI. The majority of the participants,
according to the BISQ, were rated with a low probability for TBI. Nevertheless, it is
important to note, that participants screened with a low probability for TBI do show
symptomatology on an everyday basis that may intervene with functions of everyday life.
Awareness of the specific symptomatology may prevent deterioration of a child’s
condition. Health care professionals, teachers, and parents, need to be aware of the
symptoms and potential significant effects on blows to the body that can be strong enough
to cause neurological disruption. This is in accordance to Masel and DeWitt (2010), who
emphasize that TBI needs to be managed as a chronic disease, and defined as such by
healthcare and insurance providers. The second part of the BISQ addresses all those
symptoms that are associated with TBI and suggests that the BISQ is a reliable measure in
identifying symptoms in children with a probable TBI.

These results are consistent with the literature, where Mayfield and Homack (2005)
wrote about inattention, restlessness, hyperactivity and impulsivity in preschool and
elementary school aged children after a brain injury. Ashman et al. (2006) wrote about late
onset psychiatric disorders for as long as 30 years after a head injury and Yeats et al.
(2005) wrote about deficits in behavioral and cognitive functioning after an injury.
Additionally, Paniak et al. (2002) found great differences in a variety of symptoms

between patients with MTBI and a control group. They found differences in symptoms
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such as “doing things slowly”, “fatigue”, “poor balance”, “difficulty thinking clearly”” and
“dizziness”.

Catroppa et al. (2008) wrote that the persistence of symptomatology seems to be
associated with the severity of injury. While in this study most children were screened with
a low probability for TBI (28 with low probability and 3 with moderate probability)
parents still reported the presence of TBI-related symptoms.

Parent’s reports on Part 3 of the BISQ

A significantly greater proportion of children with a negative screen for TBI
reported using medication, without mentioning the purpose. Learning disorder or ADD
was also reported in children with a negative screen for TBI and reception of medication
for psychiatric conditions.

These findings are not consistent with other literature suggesting that symptoms
from TBI relating to information processing and attention deficits can be termed as
secondary ADHD symptoms (Slater, 2008).

Overall, results concerning the BISQ suggest that there is a significant number of
children with a probable undetected brain injury in schools and the BISQ is a useful tool to
identify children at risk for having sustained a brain injury. However, results reveal a
slightly lower percentage (5.8%) than the rates reported by Cantor et al. (2006). In their
study, which was conducted in US public schools, 9% of their sample had a high
probability of having sustained a TBI . One possible difference in the percentage could be
attributed to sample age differences. Cantor et al. (2006) recruited 137 children between
the ages of 12-19 years. Participant’s age in the current study ranged between the ages of
5-13 years. Based on the existing literature, the risk for concussion increases during late
adolescence and early adulthood. Hence, future studies in Cyprus should expand to include
secondary school children.

Second Hypothesis

Children at risk for a TBI reportedly exhibited a greater number of neurocognitive
symptoms as compared to children not at risk for a TBI. Based on the parent responses,
children had attention, learning, speed of processing, memory and other difficulties. The
neuropsychological battery was constructed in order to objectively assess the
aforementioned cognitive areas. Despite the subjective symptomatology, the statistical
analyses did not reveal any significant group differences. Nevertheless, despite the non-
significant results found in the present study, the literature suggests a strong association
between injury severity and outcomes across all domains (Anderson, Catroppa, Dungeon,

Morse, Haritou, and Rosenfeld, 2006).
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Nadebaum, Anderson and Catroppa (2007) in a study that explored the long term
effects of early TBI found that children who suffered mild or moderate injuries performed
similarly to normally developing children on a neuropsychological battery. Furthermore,
analysis of pre-injury characteristics found that the TBI group did not differ in terms of
gender, age, socioeconomic status, pre-injury adaptive ability or family functioning. It can
be concluded that due to the low probability rate that characterized most of the participants
in the experimental group, no important differences were found when participants were
compared with the negative screened group.

While there were no detectable statistical differences in objective performance, the
reader should be cautioned regarding two important issues relating to the specific sample.
First, a large percentage of children participating in the control sample of Phase B were on
medication (25 out of 30 or 83%) for various reasons. This could be implying the existence
of several problems that could be negatively affecting their performance on the subtests of
the neuropsychological battery. In addition, several children of the positive to TBI group
(experimental group) (4.5%) were reported as receiving medication possibly to improve
attention-like symptoms. The combination of the two conditions, i.e. decrease of the
performance of the control group and increase of the performance of the experimental
group could constitute a causal reason for the absence of significant differences between
the two groups in the neuropsychological battery. Furthermore, the high numbers of
children receiving medication in the control group could also be indicative of a potential
bias on the part of the parents who might have consented to their children’s participation
because of the existence of several problems, in pursuit of a full evaluation specifying the
domains of their difficulties. Hence, the neuropsychological results may not have been
indicative of the real potential of a representative control group and therefore the
comparisons did not yield significant results. Second, most children had a low probability
screen for TBI. Children screened with a low probability rating when compared with a
group of children with learning disabilities and attention deficits may reveal similar
difficulties in specific abilities. Furthermore, lack of statistically important limitations in
performance at this stage of development does not guarantee normal performance during
adolescence when working memory and abstract reasoning abilities are expected to be
more developed. As mentioned by Catroppa et al. (2008), children who sustain injuries
during an early developmental level, are at risk of presenting educational difficulties at a
later developmental level. Therefore, future re-evaluation of the specific group of
participants may reveal different results due to the fact that the consequences of early

pediatric TBI may become evident later in childhood.
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The age, ethnic background and TBI probability of the sample used by Cantor,
Gordon, & Ashman (2006), a study focused on similar hypotheses to the present study,
differed to the sample used in the present study. Firstly, an older group of students, aged
12-19 years was used, secondly the students were ethnically diverse, and lastly they had a
high probability for TBI. It can therefore be assumed, that a population sample that is
developmentally older may exhibit deficits due to an injury that happened years earlier. In
contrast to the diverse ethnic sample used in the Cantor, Gordon, & Ashman (2006) study,
the present study focuses and provides information about the Greek Cypriot population
only. Finally, the population in the present study mostly had a low probability for TBI in
contrast to the high probability group used by Cantor, Gordon, & Ashman (2006).

The Special Education Act of the Cypriot legislation (113(1)1999) focuses on the
detection of children with special educational needs, their assessment and the development
of an individualized educational program. It emphasizes the importance of being educated
within the mainstream classroom with the support of the classroom teacher and the teacher
of the special education class. It is believed that results of the current research were
influenced by the fact that children with learning disabilities or difficulties could have been
included within the control group which was randomly chosen based on age, sex, class
level and familial socioeconomic background. Results demonstrated similar means on
scores obtained by the neuropsychological battery between the positive screen group and
the control group, hence similar strengths and weaknesses in academic, behavioral and
emotional performance.

The Achenbach System of Empirically Based Assessment (ASEBA)- CBCL

The statistical analyses showed no differences between the groups. However, out of
the 22 children with a positive screen for TBI, only four presented with clinical indications
of emotional problems and stress related problems. Out of the seventeen children, with a
negative screen, only two presented with clinical symptoms which fell into the category of
emotional problems. These results come in conflict with the results suggested by Mayfield
and Homack (2005) who speak of hyperactivity, distractibility, impulsivity, temper
tantrums or reduced initiative and sparsity of behavior after a TBI, behaviors that may be
detected by the CBCL.

Results may also be viewed as agreeable with the results of Drotar, Stein and Perrin
(1995) and Perrin, Stein and Drotar (1991), who found that scales such as the Child
Behavior Checklist are not sensitive enough to the effects of TBI, even though it is used to

investigate pre- or post-injury behavioral problems.
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The Dysexecutive Questionnaire-DEX-R

The present study was the first study incorporating the DEX-R in children with a
probability of TBI and without. Factor analyses conducted by Loschiavo-Alvares et. al.,
(2013) yielded four general categories: Metacognitive/Social Cognitive problems,
Executive Cognitive problems, Behavioral-Emotional/Self-Regulatory problems and
Activation problems. There were no significant differences between the two groups on the
symptom scores. Similarly, Nadebaum, Anderson and Catroppa (2007) who aimed to asses
long term effects of early TBI on executive functioning outcomes, five years post injury,
found that children with mild or moderate injuries performed similarly to normally
developing children.

DEX-R may be more sensitive in detecting symptoms in severe TBI and in acute
TBI. Specifically, Bennett, Ong, and Ponsford (2005) support that the DEX questionnaire
can be used as a screening instrument to identify executive dysfunction in an acute
rehabilitation setting, provided it is completed by professional personnel, trained to be
sensitive to the cognitive and behavioral concomitants of TBI. Anderson (2002) and
Anderson (1998) wrote that TBI can certainly interrupt the development and also affect
already developed executive function. Finally, similarly to the other neuropsychological
findings, the DEX results could have been confounded by control sample bias.

Implications

The current study contributes to the literature investigating the incidence of
unreported TBIs in elementary school children. Additionally, it is the first systematic effort
to investigate the epidemiology of TBI in school-aged children in Cyprus. Based on the
current findings with 706 children, almost 6 percent of elementary school children in
Cyprus have had injuries that place them at risk for a TBI. Future research should replicate
these findings and expand the scope of the study to include older children. The present
study supports the hypothesis that a significant proportion of children engage in activities
that result in TBI and teachers, parents, and school personnel should be informed in
identifying the symptoms of TBI. Furthermore, a proportion of unidentified children at risk
for TBI attend public schools in Cyprus. These children are at risk for the psychosocial and
cognitive manifestations of TBI. The Greek version of the BISQ is a useful tool to be used
for the identification of children at risk.

Similar to studies in the US, boys are more prone to girls in sustaining a head injury
(Langlois, Rutland-Brown, & Thomas, 2006). Furthermore, children with repeated blows

to the head, are at a greater risk for concussion. This could be attributed to the types of
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activities that elementary school children are engaged in, such as sports, cycling and other
activities that could result to blows to the head.

Children in the present study had a low probability for TBI. Despite that fact, their
parents reported an array of neurological, cognitive and psychosocial symptoms as is
evident through their responses in the BISQ. Interestingly, several of the children with a
negative screen were diagnosed with co morbid disorders such as learning disorders or
ADD and were taking medication (without indication of purpose). This fact suggests that
children with a negative screen could have been diagnosed at some point in their lives with
learning disorders or ADD. Furthermore, symptoms of TBI that resemble ADHD are
important to investigate, because it is possible that their long-term course and treatment
may differ from those of ADHD.

Through the present study, the BISQ was adopted in the Greek population and
could be used in future studies investigating the risk of TBI in children and adults. This
current research gives valuable information regarding the percentage of students with
symptoms that are TBI related enrolled in elementary public schools, and about their
cognitive, behavioral and emotional functioning after a TBI.

Due to the symptomatology of TBI and due to the changing nature of the
symptoms, it is important that trauma to the head is not viewed as a single incident but
rather as a chronic condition, which significantly interferes with an individual’s everyday
activities. Because of this, the Special Education Act of the Cypriot legislation
(113(I1)1999), should include TBI as a condition which requires special attention and care.
School personnel should receive the appropriate training regarding symptoms and
problems that are apparent after a TBI (since most accidents happen during sports and
playground activities) via continuing education workshops. They also need to be aware of
how negative outcomes can be reduced. Interventions and special education should be
implemented where necessary. Parents and primary care providers should also be informed
regarding potential consequences of a TBI and the immediate care that needs to be taken
(i.e. rushed to a hospital).

The Educational Psychology Services (EPS) of the Ministry of Education in
Cyprus, should include TBI as a condition in their database, and educational psychologists
should use structured screening questionnaires, such as the BISQ, to assess children.
Children with a history of TBI, should be followed and monitored by the school system for
their academic, social and emotional performance. EPS is to be responsible for the training
of school personnel and primary care providers through specialized workshops, as well as

the creation of educational material (i.e. in the form of booklets). Their work with children
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and parents should be part of an interdisciplinary team, which should include healthcare
and school personnel.
Limitations of the study

In addition to the selection bias that potentially confounded the performance of the
control group, “Time of injury” was an important piece of information that could not be
obtained by the parents. Even though the specific question was built in the BISQ
questionnaire, parents completing the questionnaire failed to reveal this information
(possibly because they could not remember). We know that the battery was administered at
least 12 months post injury, a time period between the screening process of the study
(Phase A) and the administration of the neuropsychological battery (Phase B). It is possible
that after all these months the children tested may have been reinjured or even resolved and
recovered from most of their symptoms, an aspect that has been proposed in the literature
as well (Ponsford, Willmott, Rothwell, Caemron, Ayton, Nelms, Curran, and Ng, 2001;
Anderson, Catroppa, Morse, Haritou, Rosenfeld, 2005).

Future research

Children of the current study should be followed in order to assess their overall
cognitive and academic status in the future and further support or reject evidence of no
significant differences between the positive screened group and the control group.

The current findings should be reduplicated in future research. Furthermore, future
research should exclude children with learning disabilities and should include older
children in secondary school to determine the incidence and neurobehavioral deficits
associated with adolescents and young adults. Finally, a formal TBI surveillance system
needs to be established in the Republic of Cyprus. Given the size of the island and the
small population (less than 1 million), a comprehensive surveillance system would be
easily manageable. This system would provide important information not only to Cypriot
policy makers, but also to the international research and health community on the effects

and outcomes of TBI.
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Table 1:

Battery Assessing Language, Memory, Attention, Executive Function, Behavioral and
Emotional Status, Motor Coordination and Speed.

Oral Verbal Tasks

Verbal Working Memory Tasks

Attention and Executive Tasks

Behavioral and Emotional Tasks

Fine Motor coordination, psychomotor
speed, analysis and synthesis

Similarities (WISC-II)

Vocabulary (WISC-III)
Comprehension (WISC-III)

Rapid Reading of Words, Pseudowords

Auditory Verbal Learning Test

Digit Span Forward

Digit Span Backward

Controlled Oral Word Association Test
Math Screening Test

Digit Span Forward

Digit Span Backward

The Dysexecutive Questionnaire-DEX-R
Rey—Osterrieth Complex Figure (ROCF)
Trail Making Test A & B

Symbol Search (WISC-III)

Letter Cancellation Task

The Achenbach System of Empirically
Based Assessment (ASEBA)- CBCL
Grooved Pegboard Test

Block Design (WISC-III)

Object Assembly (WISC-III)
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Table 2:
Number of Blows to the Head.
Valid Frequency Percent
0 6 14.6
1 11 26.8
2 6 14.6
3 9 22.0
4 3 7.3
5 2 4.9
8 1 2.4
10 1 2.4
12 1 2.4
24 1 2.4
Total 41 100.0
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Table 3:

Number of Children with a Positive to TBI Screen (N=41) for Each Blow Type.
Type of blow to the head 0 blows 1 blow Multiple blows
Blow in a car/van/bus crash 36 4 0
In a motorcycle or all-terrain vehicle crash 39 0 1
As a pedestrian hit by a vehicle 0 2 0
Being hit by a falling object 0 4 3
Being hit by equipment 0 7

Falling down stairs 0 7 1
Falling from high place 0 7 3
Falling during a fainting spell 0 5 2
Falling during a drug or alcohol blackout 0 0 0
While biking 0 5 3
While roller blading or skate boarding 0 3 1
While skiing or snow boarding 0 0 0
In sport 0 9 1
While on the playground 0 8 2
While diving into water 0 0 1
Being assaulted or mugged 0 1 1
Being physically abused 0 0 1
Other 0 2 3
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Table 4:

Number of Blows for Each Age Group.

Number of blows to the head

Age  Statistics 0 1 2 3 4 5 6 7 8 9 10 11 12 14 24 Total
5 Coont 3 0 1 0 3 0 0 0 0 1 0 0 0O 0 0 8
6 Comnt 6921 6 4 3 2 3 0 0 0 0 1 0 0 1 110
7 Count 4921 11 9 2 3 2 1 0 0 1 0 0 0 0 99
8 Count 5227 5 4 3 6 0 0 0 0 0 1 0 0 0 98
9 Count 8 156 6 2 1 4 0 1 1 0 0 0 1 0 120
10 Count 6217 8 6 2 3 0 1 0 0 1 0 0O 0O O 100
11 Count 7516 8 7 2 2 5 0 0 1 0 0 0 0 0 116
12 Coont 16 6 1 1 2 1 0 0 1 0 0 0 0O 0 0 28
13 Coont 3 2 0 0 0 0 0 0 0 0 O0 0 1 0 0 6
Total Count 41212546 37 19 18 14 2 2 3 2 2 1 1 1 685
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Table 5:
Number of Episodes of LOC and DAC as Reported by Parents.
Being dazed and confused or lost

consciousness
never yes don't know  Total
happened
Negative screen for TBI Count 549 6 9 564
Positive screen for TBI Count 7 28 4 39
Total Count 556 34 13 603
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Table 6:

Number of Children in the Negative Screened Group Vs Number of Children in the
Positive Screened Group Regarding the Frequency of Symptoms.

Frequency
Positive Negative
Having trouble staying awake Non-TBI 29 430
TBI 4 36
Having trouble falling asleep or staying Non-TBI 35 427
asleep TBI 5 34
Having trouble waking up after sleep Non-TBI 59 402
TBI 9 30
Having nightmares Non-TBI 129 331
TBI 13 24
Blacking out or having seizures Non-TBI 6 456
TBI 2 37
Being clumsy, dropping or tripping over ~ Non-TBI 45 460
things TBI 5 32
Feeling cold Non-TBI 35 423
TBI 1 38
Feeling dizzy Non-TBI 33 427
TBI 7 33
Losing balance Non-TBI 11 127
TBI 1 37
Experiencing ringing in the ears or trouble Non-TBI 17 444
hearing TBI 4 35
Having double vision or blurred vision Non-TBI 5 453
TBI 1 37
Eating too much Non-TBI 50 409
TBI 7 32
Having little or no appetite Non-TBI 84 376
TBI 8 31
Food not tasting right Non-TBI 40 420
TBI 8 30
Having difficulty smelling things Non-TBI 4 456
TBI 0 39
Having headaches Non-TBI 104 358
TBI 13 25
Feeling tired Non-TBI 132 329
TBI 16 22
Moving slowly Non-TBI 33 424
TBI 8 31

Continued
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Table 6:

Negative Screened Group Vs Positive Screened Group Regarding the Frequency of
Symptoms (Continued).

Positive Negative
Increased or decreased sexual interest Non-TBI 7 448
TBI 0 39
Friends or relatives seeming unfamiliar Non-TBI 1 459
TBI 0 38
Thinking slowly Non-TBI 38 421
TBI 9 30
Becoming confused in familiar places Non-TBI 6 454
TBI 1 37
Difficulty concentrating, having poor Non-TBI 83 377
attention span TBI 13 27
Being easily distracted Non-TBI 115 345
TBI 22 17
Losing train of thought Non-TBI 60 397
TBI 8 29
Forgetting what just said Non-TBI 48 412
TBI 6 33
Forgetting what happened yesterday or Non-TBI 38 422
recent events TBI 6 33
Forgetting names of objects, trouble Non-TBI 41 419
expressing thoughts TBI 8 32
Forgetting names of people, including Non-TBI 5 458
family members TBI 0 39
Forgetting well-known phone numbers or Non-TBI 9 451
addresses TBI 2 37
Forgetting to eat Non-TBI 22 440
TBI 4 13
Forgetting to take medications Non-TBI 13 445
TBI 3 36
Forgetting if things are done Non-TBI 88 371
TBI 12 27
Forgetting doing chores, homework, work Non-TBI 77 385
at home TBI 8 31
Forgetting, missing or being late for Non-TBI 22 439
appointments TBI 3 36
Losing track of time Non-TBI 38 421
TBI 4 35
Getting lost Non-TBI 3 459
TBI 0 39

Continued
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Table 6:

Negative Screened Group Vs Positive Screened Group Regarding the Frequency of
Symptoms (Continued).

Positive Negative
Being disorganized Non-TBI 42 417
TBI 6 31
Misplacing things, forgetting where things Non-TBI 95 369
are TBI 7 32
Forgetting to turn off appliances Non-TBI 40 418
TBI 6 33
Difficulty making decisions Non-TBI 69 389
TBI 12 27
Difficulty solving problems Non-TBI 84 375
TBI 15 24
Difficulty planning future events Non-TBI 41 421
TBI 5 32
Difficulty setting priorities Non-TBI 65 398
TBI 6 31
Difficulty following instructions, written or Non-TBI 73 388
oral TBI 11 28
Difficulty learning from experience Non-TBI 39 417
TBI 4 34
Difficulty learning new skills and new Non-TBI 40 419
information TBI 5 34
Learning slowly Non-TBI 59 401
TBI 8 31
Reading very slowly, having difficulty Non-TBI 57 403
reading TBI 6 33
Forgetting what just read Non-TBI 52 407
TBI 7 32
Having difficulty understanding what read, Non-TBI 79 382
or what is read to TBI 11 28
Writing slowly Non-TBI 84 376
TBI 9 30
Writing illegibly, poor handwriting Non-TBI 81 379
TBI 7 31
Making spelling mistakes Non-TBI 213 247
TBI 27 12
Difficulties with reading, writing and math Non-TBI 84 375
TBI 13 26
Handling personal affairs and finances Non-TBI 35 422
TBI 6 42

Continued
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Table 6:

Negative Screened Group Vs Positive Screened Group Regarding the Frequency of
Symptoms (Continued).

Positive Negative
Unexplained changed in performance at Non-TBI 289 432
work or school TBI 2 35
Difficulty in performing chores Non-TBI 70 389
TBI 7 31
Difficulty in understanding jokes and humorNon-TBI 32 428
TBI 4 34
Difficulty making conversation Non-TBI 26 436
TBI 3 35
Talking too much Non-TBI 186 276
TBI 16 21
Not listening when being spoken to Non-TBI 131 332
TBI 15 23
Speech difficulties, trouble understanding Non-TBI 38 421
conversation or difficulty pronouncing TBI 5 32
words
Speaking in ways that others can't make Non-TBI 21 437
sense of TBI 5 34
Talking too fast or too slow Non-TBI 40 168
TBI 6 33
Repeating what others say Non-TBI 44 418
TBI 10 29
Experiencing others as talking too fast Non-TBI 11 449
TBI 24 38
Feeling moody Non-TBI 43 415
TBI 7 31
Experiencing rapid changes in mood Non-TBI 55 400
TBI 8 29
Feeling impatient or irritable Non-TBI 105 355
TBI 13 24
Feeling frustrated Non-TBI 82 378
TBI 12 24
Being heedless to danger, as in driving Non-TBI 70 392
recklessly TBI 11 27
Feeling angry Non-TBI 361 287
TBI 23 16
Breaking or throwing things Non-TBI 41 421
TBI 8 29

Continued
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Table 6:

Negative Screened Group Vs Positive Screened Group Regarding the Frequency of
Symptoms (Continued).

Positive Negative

Screaming or yelling, having temper Non-TBI 161 299
outbursts TBI 20 19
Cursing at or threatening others or self Non-TBI 49 412
TBI 10 29

Hitting or pushing others Non-TBI 66 395
TBI 11 28

Sitting around doing nothing, feeling bored Non-TBI 55 404
TBI 9 30

Having repeated thoughts Non-TBI 62 395
TBI 7 31

Having difficulty getting started on things Non-TBI 63 393
TBI 9 30

Laughing for no reason Non-TBI 19 440
TBI 4 35

Making comments that are inappropriate ~ Non-TBI 26 428
TBI 3 34

Behaving inappropriately Non-TBI 35 423
TBI 3 34

Feeling jumpy, restless or unable to stay =~ Non-TBI 83 175
still TBI 11 28
Crying easily or for no reason Non-TBI 94 367
TBI 10 29

Feeling lonely Non-TBI 43 415
TBI 10 29

Feeling sad or blue Non-TBI 50 408
TBI 9 29

Not feeling confident Non-TBI 88 368
TBI 11 25

Feeling misunderstood Non-TBI 60 399
TBI 8 31

Feeling hopeless, worthless Non-TBI 39 420
TBI 7 31

Feeling life is not worth living, expressing Non-TBI 4 454
thoughts about wanting to die TBI 2 37

Feeling scared or frightened Non-TBI 63 393
TBI 11 28

Doing things without thinking them Non-TBI 88 368
through, being impulsive TBI 10 28

Continued
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Table 6:

Negative Screened Group Vs Positive Screened Group Regarding the Frequency of
Symptoms (Continued).

Positive Negative
Difficulty coping with unexpected changes Non-TBI 49 407
TBI 6 32
Avoiding family members or friends Non-TBI 11 448
TBI 1 37
Arguing Non-TBI 163 297
TBI 19 20
Being rude to others, interrupting others ~ Non-TBI 95 364
TBI 10 29
Dealing with people Non-TBI 52 408
TBI 6 33
Feeling uncomfortable around others Non-TBI 39 419
TBI 6 32
Experiencing difficulties being in crowds Non-TBI 32 426
TBI 6 32
Any other problem Non-TBI 10 180

TBI 3 10
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Table 7:

Differences Between Groups (Children with a Positive Screen Vs Children with a

Negative Screen) Regarding the Symptoms.

e df Sig.
Having trouble staying awake 27.21 5 .000
having trouble falling asleep or staying asleep 29.57 5 .000
Having trouble waking up after sleep 32.30 5 .000
Having nightmares 13.79 5 017
Blacking-out or having seizures 22.81 5 .000
Being clumsy, dropping or dripping over things 26.58 5 .000
Feeling cold 12.78 5 .026
Feeling dizzy 25.35 5 .000
Losing balance 21.43 5 .001
Experiencing ringing in the ears or trouble hearing 17.10 5 .004
Having double vision or blurred vision 24.65 5 .000
Eating too much 41.08 5 .000
Having little or no appetite 37.77 5 .000
Food not tasting right 16.74 4 .002
Having difficulty smelling things 10.67 3 014
Having headaches 12.35 5 .030
Feeling tired 18.10 4 .001
Moving slowly 27.40 5 .000
Increased or decreased sexual interest 7.97 4 .093
Friends or relatives seeming unfamiliar 5.59 3 133
Thinking slowly 34.83 5 .000
Becoming confused in familiar places 10.96 3 012
Difficulty concentrating, having poor attention span 24.64 5 .000
Being easily distracted 27.26 5 .000
Losing train of thought 17.69 5 .003
Forgetting what just said 33.30 5 .000
Forgetting what happened yesterday or recent events 22.29 5 .000
gl(z)rfg}tlttisng names of objects, trouble expressing 3493 5 000
fn(;rriitéirrslg names of people including family 13.43 4 009
Forgetting well-known phone numbers or addresses 11.95 4 .018
Forgetting to eat 8.19 4 .085
Forgetting to take medications 36.94 5 .000
Forgetting if things are done 21.07 5 .001
Forgetting doing chores, homework, work at home 10.90 5 .053
Forgetting, missing or being late for appointments 42.00 5 .000

Continued
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Table 7:

Differences Between Groups (Children with a Positive Screen Vs Children with a

Negative Screen) Regarding the Symptoms (Continued).

e df Sig.
Losing track of time 22.73 5 .000
Getting lost 1.83 3 .608
Being disorganized 5.08 4 279
Misplacing things, forgetting where things are 6.24 5 284
Forgetting to turn off appliances 18.25 5 .003
Difficulty making decisions 29.25 5 .000
Difficulty solving problems 17.03 5 .004
Difficulty planning future events 2.38 5 795
Difficulty setting priorities 1.59 5 902
Difficulty following instructions written or oral 16.44 5 .006
Difficulty learning from experience 6.18 5 .290
Difficulty learning new skills and new information 13.70 4 .008
Learning slowly 9.37 5 .095
Reading very slowly, having difficulty reading 10.71 5 .057
Forgetting what just read 24.62 5 .000
Ei\e/;r;gtglfﬁculty understanding what read, or what 9.54 5 090
Writing slowly 6.77 5 238
Writing illegibly, poor handwriting 16.32 5 .006
Making spelling mistakes 16.32 5 .006
Difficulties with reading, writing and math 18.32 5 .003
Handling personal affairs and finances 18.00 5 .003
Ecrllli):)}ilained change in performance at work or at 293 4 569
Difficulty in performing chores 17.01 5 .004
Difficulty in understanding jokes and humor 10.15 5 071
Difficulty making conversation 7.84 5 165
Talking too much 6.37 5 272
Not listening when being spoken to 11.41 5 .044
Speech difficulties, trouble understanding
conversation or difficulty pronouncing words 46.08 > 000
Speaking in ways that others can’t make sense of 26.73 5 .000
Talking too fast or too slow 10.03 5 .074
Repeating what others say 32.73 5 .000
Experiencing others as talking too fast 7.44 4 114
Feeling moody 5.08 5 406
Experiencing rapid changes in mood 7.75 5 A71
Feeling impatient or irritable 9.16 5 103

Continued
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Table 7:

Differences Between Groups (Children with a Positive Screen Vs Children with a
Negative Screen) Regarding the Symptoms (Continued).

e df Sig.
Feeling frustrated 12.57 5 .028
Breaking or throwing things 29.48 5 .000
Being heedless to danger as in driving recklessly 22.89 5 .000
Feeling angry 34.71 5 .000
Screaming or yelling, having temper outbursts 23.10 5 .000
Cursing at or threatening others or self 24.03 5 .000
Hitting or pushing others 13.47 5 .019
Sitting around doing nothing feeling bored 27.95 5 .000
Having repeated thoughts 13.37 5 .020
Having difficulty getting started on things 6.41 5 269
Laughing for no reason 11.14 5 .049
Making comments that are inappropriate 7.85 5 165
Behaving inappropriately 4.02 4 404
Feeling jumpy, restless or unable to stay still 11.51 5 .042
Crying easily or for no reason 10.59 5 .060
Feeling lonely 20.58 5 .001
Feeling sad or blue 7.25 4 123
Not feeling confident 4.03 5 .545
Feeling misunderstood 8.16 4 .086
Feeling hopeless, worthless 8.04 4 .090
fvzellliirilgg ltige diis;3 not worth living, expressing thoughts 13.57 4 009
Feeling scared or frighten 6.64 5 249
Eli);ﬁiits;nks without thinking them through, being 6.85 5 132
Difficulty coping with unexpected changes 4.09 4 395
Avoiding family members or friends .850 5 974
Arguing 4.64 5 461
Being rude to others, interrupting others 12.77 5 .026
Dealing with people .836 4 934
Feeling uncomfortable around others 18.49 4 .001
Expressing difficulties being in crowds 16.67 4 .002
Any other problem 21.27 4 .000
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Table 8:
Factor Loadings for the BISQ Symptoms- Rotated Component Matrix.
Component
1 2 3 5
Feeling cold .808
Blacking out or having seizures 793
Losing balance 785
Having double vision or blurred vision .783
Feeling dizzy 778
Having difficulty smelling things 756
Experiencing ringing in the ears or
trouble hearing 732
Becoming confused in familiar places ~ .745
Being clumsy, dropping or tripping
over things 740
Having trouble staying awake 738
Eating too much 7132
Hav.ing trouble falling asleep or 714
staying asleep ’
Friends or relatives seeming
unfamiliar TR
Having little or no appetite .689
Forgetting names of people, including
family members 686
Moving slowly .663
Food not tasting right .657
Feeling tired .654
Forgetting names of objects, trouble
expressing thoughts 647
Thinking slowly .636
Forgetting to eat .627
Having nightmares .613
Increased or decreased sexual interest ~ .592
Getting lost .590
Having trouble waking up after sleep .569
Forgetting what happened yesterday 565
or recent events
Having headaches 547
Forgetting what just said .537
Forgetting if things are done .506
Any other problem 485
Feeling sad or blue 710

Continued
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Table 8:
Factor Loadings for the BISQ Symptoms- Rotated Component Matrix (Continued).
Component
2 3 5

Feeling lonely 703
Feeling moody 700
Feeling hopeless, worthless .689
Feeling scared or frightened .684
Experiencing others as talking too fast .681
Experiencing rapid changes in mood 672
Feeling life is not worth living,
expressing thoughts about wanting to 671
die
Laughing for no reason .669
Feeling misunderstood .662
Experiencing difficulties being in

.662
crowds
Feeling uncomfortable around others .658
Crying easily or for no reason .638
Difficulty coping with unexpected

.636
changes
Behaving inappropriately .632
Speaking in ways that others can't

621
make sense of
Sitting around doing nothing, feeling

611
bored
Avoiding family members or friends .610
Difficulty learning from experience .608
Making comments that are
: . .606
Inappropriate
Having repeated thoughts .605
Hitting or pushing others .602
Having difficulty getting started on

\ .602

things
Breaking or throwing things .594
Feeling impatient or irritable .589
Repeating what others say .583
Difficulty learning new skills and new 587
information ’
Difficulty in understanding jokes and 530
humor '
Dealing with people .580
Feeling frustrated 575

Continued
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Table &:

Factor Loadings for the BISQ Symptoms- Rotated Component Matrix (Continued).

Component

3

Unexplained changed in performance
at work or school

Doing things without thinking them
through, being impulsive

Losing track of time

Being disorganized

Difficulty making conversation
Forgetting to turn off appliances
Not feeling confident

Speech difficulties, trouble
understanding conversation or
difficulty pronouncing words

Difficulty making decisions
Writing illegibly, poor handwriting
Being easily distracted

Being heedless to danger, as in driving
recklessly

Feeling angry

Being rude to others, interrupting
others

Not listening when being spoken to
Talking too much

Difficulty concentrating, having poor
attention span

Losing train of thought

Feeling jumpy, restless or unable to
stay still

Cursing at or threatening others or self

Screaming or yelling, having temper
outbursts

Talking too fast or too slow

Arguing

Misplacing things, forgetting where
things are

Forgetting doing chores, homework,
work at home

Reading very slowly, having difficulty
reading

Having difficulty understanding what
read, or what is read to

.569

.569

.565
.550
.543
541
.520

519

.507
421

.631
.631
.623
.619

.607
598

.597
.597
575
573
.559

551
547

.546

.506

.687

.680

Continued
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Table 8:
Factor Loadings for the BISQ Symptoms- Rotated Component Matrix (Continued).
Component
1 2 3 4 5
Difficulty in performing chores .652
Learning slowly .640
Writing slowly 572
Forgetting what just read 569
Difficulty following instructions,
. .539
written or oral
Difficulty solving problems 536
Difficulties with reading, writing and
492
math
Making spelling mistakes 486
Difficulty planning future events .674
Handling personal affairs and finances .657
Forgetting, missing or being late for 634
appointments ’
Forgetting to take medications .624
Forgetting well-known phone
.529
numbers or addresses
Difficulty setting priorities 516

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization. Rotation converged in 12 iterations.
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Table 9:
Frequencies Regarding Children’s Developmental History and Medical Status.
Frequencies

Taking any medications™® Non-TBI 18

TBI 5
Being a low-birth-weight baby Non-TBI 36

TBI 3
Being born prematurely Non-TBI 35

TBI 5
Diagnosed as having fetal alcohol syndrome Non-TBI 0
at birth* TBI 0
Labeled as having a learning disability or an Non-TBI 26
attention deficit disorder* TBI 3
Been medicated for psychiatric condition* Non-TBI 3

TBI 1
Been hospitalized for psychiatric condition* Non-TBI 1

TBI 1
Being in an alcohol or substance abuse Non-TBI 0
treatment program or support group being a TBI 0

low-birth-weight baby

* Asterisk denotes statistical significance of the differences
between groups
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Table 10:
Frequency of Clinically Significant Indications on CBCL.
Positive Indications Negative Indications
Positive screen for TBI 4 18

Negative screen for TBI 2 15
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Table 11:
Rotated Component Matrix of the DEX-R Questionnaire.

Component

1 2 3 4

Finds that doing saying things effortful .892
Struggles find words .839
Restless can't sit still 750
Easily distracted 742
Difficulty keep information in mind at once 704
Problems trusting his/her memory .692
Will say one thing but do sth different .666
Hard to remember do things .657
Hard to complete tasks or activities without direction 616
Events mixed up confused about order events .608
Seems lethargic unenthusiastic 582
Difficult stop do sth even when knows shouldn't 531
Gets ever-exited over the top 506
Acts without thinking 472
Worrying thoughts persist .380
Difficult planning future .894
Difficulty realizing extent of problems unrealistic .849
about future
Difficulty thinking ahead .804
Difficulty deciding what s/he wants 721
Trouble making decisions .689
Cries laughs uncontrollably .655
Difficult to notice if makes a mistake .600
Difficult start something 577
Difficult do concentrate on two things at once 520
Wants do something one min couldn't care less the next 495
Unaware unconcerned about how others feel about his 426
behavior
Hard stop repeating do things once started .838
Talks about events never happened 740
Problems understanding what other people mean .630

Continued
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Table 11:
Rotated Component Matrix of the DEX-R Questionnaire (Continued).

Component

1 2 3 4

Loses temper easily .608
Does say embarrassing things .601
Seems unconcerned how should behave .595
Urges hit something or someone 569
Difficulty expressing emotion -.709
Difficulty show emotion -.673
Tells openly when disagrees 581
Concerned when has worrying thoughts 424

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 7 iterations.
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Table 12:

Differences Between Children with a Positive Screen and Children with a Negative
Screen to TBI in the Responses to the Factors of the DEX-R.

Mean Std. Deviation t df  Sig.

Metacognitive/Social TBI Positive  6.59 5.32
Cognitive Problems TBI Negative 7.00 5.09 ~243 31 810
Executive Cognitive TBI Positive  6.64 6.08
Problems TBI Negative 7.82 8.06 525 37 QSR
Behavioral-Emotional Self- TBI Positive  5.55 5.12
Regulatory Problems TBI Negative 6.47 7.25 7 R
Activation TBI Positive  7.59 4.35

=502 37 618
TBI Negative 8.82 6.44
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Table 13:

Correlation of Performance on DEX-R with Performance on the Neuropsychological
Battery.

Metacognitive Executive Behavioral &  Activation DEX total

/ Social Cognitive ~ Emotionals
Cognitive Self-
Regulatory

r Sig. r Sig. r Sig. r Sig. r Sig.
Metacognitive/ 1.000 826 .000 .853 .000 .853"° .000 .928" .000
Social
Cognitive
Executive 826" .000 1.000 900 .000 .864 .000 .955 " .000
Cognitive
Behavioral and .853"° .000 .900 .000 1.000 915 .000 .959"" .000
Emotionals
Self-Regulatory
Activation 853" 000 .864° .000 915 .000 1.000 950" .000
DEX total 928" 000 .955 .000 .959 .000 .950"° .000 1.000
AVLT Total 1-5 -.062 .707 -.006 .971 .054 .745 .062 .709 .009 .955
Rey Figure -147 370 -139 400 -.099 .548 -010 .954 -111 .502
copy score
Rey Figure -151 358 -.057 .728 -014 930 -111 .502 -.098 .554

copy time (s)

Digit span-total -.195 .234 -.138 .401 -.156 .342 -.063 .702 -.145 .379
score

Trail A 076 .645 .026 .877 .005 976 -015 929 .022 .896
Trail B 143 387 225 169 212 196 .117 479 .184 .262
COWAT 127 439 .004 979 053 749 .069 .678 .067 .685
Number of

animals

COWAT Words .187 255 .117 478 .015 .927 .007 .965 .095 .565
from F

letter 068 681 .092 576 .062 .706 .012 942 .068 .680
cancelation task
time

sk sk ek 3k sk

CBCL S120.002 570 .000 .621  .000 .648 .000 .608 .000
emotional
problems

*

CBCL stress 350 .042 159 370 158 373 275 116 .253 .148
problems

Continued
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Table 13:

Correlation of Performance on DEX-R with Performance on the Neuropsychological
Battery (Continued).

Metacognitive Executive  Behavioral &  Activation DEX total

/ Social Cognitive ~ Emotionals
Cognitive Self-

Regulatory

r Sig. r Sig. r Sig. r Sig. r Sig.

sk 3k 3k k% 3k

CBCL physical .637 .000 .487 .004 .585 .000 .611 .000 .607  .000
problems

sk sk ek 3k sk

CBCL ADHD .799 .000 .689 .000 .687 .000 .653  .000 .755 .000
problems

sk * * k% 3k

CBCL 601 .000 .364 .034 .420 .013 478 .004 .485 .004
oppositional
defiant

CBCL 361 .036 .186 .293 274 117 314 071 294 .092
misconduct
problems

Math Screening -.220 .178 -.149 364 -.155 .345 -080 .627 -.160 .329
Test

Word and -179 276 -176 284 -.184 262 -136 410 -.178 .278
pseudoword -
words read
correct in 45'

Word and -248 139 -.141 405 -231 .168 -.153 .367 -.190 .26l
pseudoword -
pseudowords

read correct in

45'

WISC 070 .670 .019 911 -.071 .667 -062 .706 -.017 916
similarities

subtest

WISC 080 .632 -.029 861 .026 .875 .072 .667 .035 .836

understanding
subtest

WISC object -.041 807 -.108 .520 -.149 373 -003 .988 -.082 .625
assembly
subtest

WISC symbols .022 .896 .063 .705 .092 .583 .108 .519 .075 .654
AorB

pegboard 202 217 078 .635 .068 .681 .023 .889 .096 .559
dominant hand

placed pegs

pegboard non- 202 217 .078 .635 .068 .681 .023 .889 .096 .559
dominant hand

placed pegs
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Table 14:
Means of the two Groups (Positive Screen Vs Negative Screen Group) For AVLT Trials.
Groups Mean SD
AVLT 1 Positive 6.00 1.41
Negative 6.10 1.76
AVLT 2 Positive 8.39 2.58
Negative 8.28 2.00
AVLT 3 Positive 9.00 3.09
Negative 9.76 2.59
AVLT 4 Positive 10.35 3.14
Negative 11.28 2.25
AVLTS Positive 11.58 2.54
Negative 11.76 2.36
AVLT Total words recalled Positive 45.32 10.81

Negative 47.03 8.80
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Table 15:
Means and Standard Deviations Regarding Digit Span Subtest.
Std.
TBI Mean Deviation
Digit span- forward positive 7.2581 1.93163
negative 7.5517 1.61657
Digit span- backward positive 4.8387 1.89907
negative 4.9310 1.85031
Digit span-total score possitive  12.0968  3.41911
negative  12.4828  2.95950

109



Incidence and Neuropsychological Consequences of Traumatic Brain Injury

Table 16:
Two-Group Comparison — Rapid Reading of Words and Pseudowords (1, 2).

F Sig. n?
List A (Real Words)
Words read .002 .964 .000
Words correct in 45 secs. .000 1.000 .000
Total Time 818 .389 .083
Total words correct .556 475 .058
List B (Pseudowords) .556 475 .058
Words read .003 961 .000
Words correct in 45 secs. .065 .804 .007
Total Time 818 389 .083
Total words correct .189 .674 .021
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Table 17:

Means and Standard Deviations Regarding the Scores in the Battery Administered.

Mean Std. Deviation
AVLT List 1 positive 6.00 1.41
negative 6.10 1.76
AVLT List 2 positive 8.39 2.58
negative 8.28 2.00
AVLT List 3 positive 9.00 3.09
negative 9.76 2.59
AVLT List 4 positive 10.35 3.14
negative 11.28 2.25
AVLT List 5 positive 11.58 2.54
negative 11.76 2.36
AVLT List B positive 5.65 2.27
negative 5.66 1.86
Short delay free recall positive 9.68 2.93
negative 9.86 2.86
Long delay free recall positive 9.45 3.09
negative 10.03 2.81
AVLT Total 1-5 positive 45.32 10.81
negative 47.03 8.80
AVLT extra words total positive 2.48 6.38
negative 1.52 1.64
AVLT repeated words Al positive 6.97 7.99
negative 8.21 5.98
AVLT recognition ListA positive 13.97 2.82
negative 14.31 0.81
AVLT recognition ListB positive 0.48 1.39
negative 0.38 0.73
AVLT recognition foil A positive 0.26 0.51
negative 0.17 0.38
AVLT recognition foilB positive 0.00 0.00
negative 0.03 0.19
letter cancellation task time positive 110.39 41.35
negative 95.24 32.52
letter cancellation task omissions  positive 1.29 1.19
negative 0.59 0.73
letter cancelation task inclusions positive 0.00 0.00
negative 0.00 0.00
Rey Figure copy score positive 24.79 8.64
negative 27.14 5.84

Continued
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Table 17:

Means and Standard Deviations Regarding the Scores in the Battery Administered
(Continued).

Mean Std. Deviation
Rey Figure copy time (s) positive 304.35 197.29
negative 245.28 119.50
Rey figure Immediate recall score  positive 12.71 7.74
negative 16.03 6.71
Rey figure immediate, time (s) positive 146.23 73.88
negative 150.17 76.79
Rey figure delayed recall score positive 15.06 15.60
negative 15.72 6.10
Rey figure delayed, time (s) positive 87.16 40.48
negative 115.66 63.15
Rey figure true recall positive 8.74 1.83
negative 8.07 2.12
Rey figure false recall positive 2.65 3.33
negative 1.86 3.18
Rey figure total recognition positive 19.06 2.45
negative 18.97 2.56
Digit span- forward positive 7.26 1.93
negative 7.55 1.62
Digit span- backward positive 4.84 1.90
negative 4.93 1.85
Digit span-total score positive 12.10 342
negative 12.48 2.96
Trail making test A positive 59.61 34.37
negative 46.41 17.68
Trail making test B positive 136.53 59.88
negative 118.31 52.03
COWAT — No of animals positive 11.45 3.85
negative 11.59 4.63
COWAT - Words from F positive 6.29 2.60
negative 7.28 3.19
CBCL emotional problems positive 1.91 2.11
negative 2.36 3.05
CBCL stress problems positive 1.96 1.99
negative 1.43 1.34
CBCL physical problems positive 1.13 1.46
negative 0.57 1.16

Continued
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Table 17:

Means and Standard Deviations Regarding the Scores in the Battery Administered
(Continued).

Mean Std. Deviation

CBCL ADHD problems positive 2.48 2.79

negative 2.29 2.58
CBCL oppositional defiant positive 2.00 1.95

negative 1.79 1.67
CBCL misconduct problems positive 1.43 2.06

negative 0.57 1.09
Math Screening Test positive 16.50 7.76

negative 19.38 6.52
Word and pseudoword words read  positive 55.48 20.65

negative 58.21 14.44
Word and pseudoword words read  positive 54.48 20.45
correct in 45'

negative 57.52 14.18
Word and pseudoword total time  positive 112.42 127.83

negative 93.69 49.57
Word and pseudoword words read  positive 72.31 39.90
correctly

negative 80.13 29.99
Word and pseudoword words read inpositive 31.58 12.31
45'

negative 33.83 9.10
Word and pseudoword words read  positive 28.17 12.14
correct in 45'

negative 28.93 9.19
Word and pseudoword words total positive 113.08 102.51
time

negative 97.25 51.61
Word and pseudoword total time  positive 38.92 28.89
correct pseudowords

negative 48.75 28.86
Pegboard dominant hand positive 1.13 0.34

negative 1.07 0.26
Pegboard dominant hand time in sec positive 76.48 54.51

negative 69.34 23.85
Pegboard dominant hand drops positive 0.45 0.72

negative 0.52 0.69
Pegboard dominant hand placed positive 1.35 0.49
pegs

negative 1.24 0.44

Continued
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Table 17:

Means and Standard Deviations Regarding the Scores in the Battery Administered
(Continued).

Mean Std. Deviation
Pegboard use of non-dominant hand positive 1.77 0.43
negative 1.83 0.38
Pegboard non-dominant hand in sec positive 78.26 37.86
negative 85.86 28.18
Pegboard non-dominant hand drops positive 0.55 0.85
negative 1.10 1.57
Pegboard non-dominant hand placed positive 1.35 0.49
pegs
negative 1.24 0.44
Pegboard use of dominant hand positive 1.87 0.35
negative 1.83 0.38
DEX-Metacognitive/Social positive 6.59 5.32
Cognitive
negative 7.00 5.09
DEX-Executive Cognitive positive 6.64 6.08
negative 7.82 8.06
DEX-Behavioral and Emotional positive 5.55 5.12
Self-Regulatory
negative 6.47 7.25
DEX-Activation positive 7.95 4.35
negative 8.82 6.44
DEX-Total Score positive 2441 17.29
negative 26.82 21.70
WISC similarities subtest positive 10.61 3.60
negative 11.39 3.12
WISC Comprehension subtest positive 10.11 3.29
negative 10.11 2.75
WISC object assembly subtest positive 8.80 2.63
negative 9.17 2.93
WISC symbols subtest positive 11.03 3.19
negative 11.97 1.92
Block design WISC positive 10.74 3.13
negative 11.00 3.40
Vocabulary WISC positive 8.77 2.86

negative 7.96 3.23
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Table 18:
Reliability Values for Each Tool Used in Phase B of the Research.
Cronbach's Alpha

AVLT 704
Rey Figure 421
Digit span .880
Trail making .675
COWAT 593
CBCL 821
Word and pseudoword words read 703
Pegboard 504
DEX-R .882
WISC — 6 Subtests 784

Letter Cancellation Task .004




APPENDIX

216)0G Tou epwTnuaToAoyiou auTou gival va TTpoodIopIoTEl KATA TTOOOV Eva
TTaIdi TToU YVwpPIleTe KAAG £XEI UTTOOTEI, OTTOIAOATTOTE OTIYHN, KPAVIOEYKEPOAAIK
Kakwan. O1 KOKWOEIG QUTEG gival SuvaTtov va £XOUV ETTITITWOEIG TTOU SUOKOAA
MTTOPOUV va TTPORAEPOOUV - ETTITITWOEIG TTOU TTEPVAVE OXEDOV ATTAPATHPNTES
MEXPI Kal ETTITWOEIG TTOU ouvTapdlouv oAdkAnpn tTn {wn pag. ETriong, pepIkEg
POpPEG Oev avTIAAPPBAVOUOOTE OTI MO KPAVIOEYKEPAAIKT) KAKwaN dnuIoupyEi
TpoPAnpaTa o’ éva TTaudi. To MpwTto Mépog ToU epwTnPaToAoyiou Ba cag
BonBnoel va pépeTe OTN PV CAg KATToIa CUPBAvVTa KaTd Ta OTToia gival
ouvato va £xel cuPBei pia TETola KAkwon. Av 1o TTaidi Ogv €xel BILOOEI
OTTOIOOATTOTE TETOIO GUUPBAV TOTE N CUUTTAAPWON TOU EPWTNHATOAOYIOU £XEI
oAoKANpwOEi. Av OvTwg To TTaIdI £x€l BILLOEI OTTOIOOATTOTE OTTO TA CUMPPBAVTA
auTd, Ba oag ¢nTcoupe va ocupTTAnpwoeTe To AguTepo kai To Tpito Mépog. To
AeuTepo MEPOG TEKUNPIWVEI TA €i0N TWV TTPOBANUATWY TTOU BILWVOUV PEPIKEG
POPEG ATOPA PE KPAVIOEYKEPAAIKA KAKwoN OTnV Kabnuepivh Toug {wry. Katd Tn
ouuTTAfpwaon Tou Asutépou Mépoug Ba TTpéTrel va BupdacTe OTI Ol TTEPITOOTEPOI
AvOpwTTOI £X0UV PEPIKEG MOVO aTTod TIG DUTKOAIEG TTOU TTapaTiBevTal. ZTo Tpito
Mépog Ba KAnNBeiTE va aTraviAOETE O€ PEPIKEG AKOPN ONUAVTIKEG EPWTHTEIG.

O1 TAnpo@opicg TTou CUAAEYouuE PECa aTTd AUTO TO EPWTNUATOAOYIO Eival
ONUAVTIKEG KOBWG PTTOPOUV va pag BonbAcouV va eVIOTTIOOUUE HIa
KPAVIOEYKEPAAIKT) KAKWON TNV OTT0ia iCWG ayvoeiTe €0€ig Kal To TTaidi Kal va
TTPOCBIOPICOUNE TA CUYKEKPIKMEVA TTPOBAAUATA TTOU UTTOPEI VO £XEI TTPOKOAETEI
n kakwaon autr]. O1 TTANPoPopieg auTéG PTToPEi va atTroouv XpAoIPES KaBwg
OuxVvd Ta TTPORAAUATA TTOU TTPOKAAOUVTAI ATTO HIA KPAVIOEYKEPAAIKT) KAKWOTN
MTTOPOUV VA QVTIMETWTTIOTOUV, aAAG UOVO av gival yvwaoTr N aiTia Twv
TTPORANKATWY QAUTWV.

Copyright, 1997, 2001 Kévipo ‘Epeuvag kai Kardptiong yia tnv ‘Evragn otnv Koivétnta ATOpwV pE
Tpaupatiky Kpaviogyke@aAikry Kdkwaon, pe otipién 1ng Xopnyiag ap. H133B33038 ka1 H133B980013 oT10
Tunua latpikAg ATTokaTaaTacong, ZxoAr latpikrig Mount Sinai, NYC, amd 1o EBvikd IvaTitodTo Epeuvidv yia
v Avarmnpia kai Tnv AmokardoTaon, YToupyeio Maideiag Twv HIMA. Metdgpaon kai TTONTIGUIKA
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MpoowiKd ZToIXEIa
Huepounvia yévvnong(Mnvag/Mépa/ETog)
> nuepivr) nuepounvia (MAvag/Mépa/ETog)

A. HAikia Tou TT01d100
| ETWV

B. ®UAo Tou TTaISI0U
O Appev

O OnAu

Snueiote \ aTov 0pO6 KUKAO

EOvikn kataywyn Tou Taidiov
EAANvokuTTpIaKD
TOUPKOKUTTPIOKH
MapwviTiKn
ApUEVIKN
NAQTIVIKA
AAAN. MNpoodiopioTe:

P[OOOCOOO™M

. Molo gival TTePITTOU TO ONUEPIVO ETACIO E1003NUA TNG OIKOYEVEIAG TOU
mTai1d1oU;
€0 péxpr € 10,000

€ 10,001 péxpr € 15,000
€ 15,001 péxpr € 20,000
€ 20,001 péxpr € 25,000
€ 25,001 péxpr € 35,000
Mavw atoé €35,000

Agv yvwpitw

Ava@opIKd pE TNV QOITNON O& OXOAEio, eTIAéEeETE TTOIO 10X UEI YIa TO TTaNDi;
To Trauidi dev TTdel oXOAEio

Bpe@ikd otaBud, MpodnuoTikr 11 NnTTiaywyeio

AnuoTIKG oxoAcgio. Tagn:

Eidikd oxoAeio. Taén:

Agv yvwpitw

O0O0OO0OOMmMOODOOOOO




Moia n oxéon oag pe 1o Tdi;
Eipai o yovéag Tou/ Tng

Eipal ouyyeviig Tou, 6X1 OpWG yovEQg
AMN\o:

OOI0OO0OON

Zeite padi pe To TaIdi N TTEPVATE TOV TTEPICOOTEPO KAIPO padi;
Nai

Oxi




MpwTto Mépog: Tpaupartiopoi kal Eicaywyn oto Noookopeio

e 21N ZTAAN A M0 KATW TTapaTiBevTal KATTOIEG TTEPICTACEI KATA TIG oTToieGle [0 KABE KTUTINUA OTO KEPAAI TTOU €XETE KaTaxwproel oTn ZTAAN A, aTTavTHOTE

éva TTaudi PTTopEi va UTToOTE! KTUTTNUA OTO KEPAAI. Na kdBe cuufdav TTou oTIG epwTACEIG TNG ZTAANG B. MNa oTToIadATTIOTE KTUTTAKOTA OTO KEPAAI yIa TO
KATaypA@ETE, KATAXWPEAOTE TOV OPIOUO TWV QOPWYV TTOU £XEI UTTOCTEI TO oTroia Oev yVWwpIZeTe av £Xaae TIG aIOBATEIS TOU A av ATav PE BoAwpévn/ apyn
TTaISi KTUTTNUA OTO KEPAAI GTN GUYKEKPIPEVN TTEPIGTACN (ONUEIWOTE V). oKkéWn A oUYXUOUEVOg/n, ONUEIWOTE Y 0To KouTi TNG OTAANG “Aev Mvwpilw”.

To mapdadeiypa Kataypa@el 0TI TO ATOUO £XEI UTTOOTEN KTUTTUG OTO
KEPAAI BUO POPEG OE AUTOKIVNTIOTIKG BUOTUXNUA.
e [1a otroIodATTOTE CUPPBAV KATA TO OTT0i0 dev £XEl TO TTAIdI UTTOCTEI
KANENA k1UTTNPa 610 KEQAAI, KataxwprioTe pndév (0)
o ATTaVTAOTE 0€ OAEG TIG EPWTACEIG 0T ZTAAN A.
2THAH A 2THAH B

[Exel utrooTEi TO TTaNSi KTUTTNHA

H . AL " A
‘Exao¢ moTé TIg aIoBNOEIg TOU; 7S (R E R CI v

OTO KEPAAI O€ QUTH TNV MNéoeg @opég; Mé0ec Gopic: oKEWN N ouyxuouévog/n; Mooeg|yvwpil
mepioTAON; S PopEs; POpPEG; w

0 1 2 3 f} NePLOOOTEPEG 0 1 2 | 31 neplocoTEPES 0 1 2 | 3 neploootepe(
Mapdadeiypa: Ze autoKIVNTIOTIKO v v v v
duaTuxnNua;

1. AuotUxnua Pe autokivnro / pav
| @opTnyo / Aew@opgeio;

2. AuoTUXnua PE HOTOOIKAETO N
OTT0IOVORTTOTE GAANO OXNUQ;

3.  Krutmbnke amréd oxnua evw fAray|
ed0g;

4. KTutABnKe atrd avTIKEIPIEVO TTOU
ETTEQPTE;

o BeBaiwBeite 611 cupTTAnpwoate OAeg TIg epwTAoElg 1-4 Kal Ta onueia Tng ZTrANG A kai B
e Twpa Tyaive oTn oeAida 5.




2THAH A 2THAH B

[Exel utrooTEi TO TTaNSi KTUTTNHO "Hrav ot pe OoAwpévn/ apyn

. . , . ‘Exaoe moTé TIg aioONOEIg TOU; . . ; - Aev
OTO KEPAAI O€ QUTH TRV MNéoeg popég; . , okéyn N ouyxuopuévog/n; Moéoeg ,
. Moéoeg popég; . YVwpilw
TmEpioTAON; (POPEG;
0 1 2 | 3Anepiocotepeg| O 1 2 | 3 nepiocotepeg | O 1 2 3 f} NEPLGOATEPES

5. KrtutmBnke atmé KdTTolou €idoug
eCOTTAIGHO;

6. ‘Etreoe ammod Tn okAAa;

7. ‘Emece amd wnAdg;

8. 'Emreoe katd tn didpkeia
AITT0BupIKOoU eTTEIC0dIOU;

9. ’'Emreoe 6tav £Xao0e TTPOCWPIVA
TIG aI0OACEIG TOu Adyw XpProng
VOPKWTIKWY A AAKOOA;

10. Evw ékave TT00RAATO;

11. Evw ékave Trarivia
Tpoxooavida (skateboard);

12. Evw ékave ITTTacia;

13. Evw ékave okl fj snowboarding;

o BeBaiwBeite 61 cupTmAnpwoate OAeG TIG EpwTACEIG 5-13 Kal Ta onueia TG ZTHANG A kai B
e Twpa Tnyaivete oTn oeAida 6.




2THAH A 2THAH B

[Exel utrooTEi TO TTaNSi KTUTTNHO “Ex00E TTOTE Tic QIGBRGEIC TOU: "Hrav mroté pe OoAwpévn/ apyn
OTO KEPAAI O€ QUTH TRV MNéoeg popég; X Néoe s o él'l. e > | okéyn 1 ouyxuopévog/n; Moéoeg |Asv yvwpilw
mepioTAON; S Popes; POpPEG;

0 1 2 |3 nepoodrepeg| O 1 2 | 3 nepoodrepeg | O 1 2 | 34 nepLoCOTEPES

14. Evw ékave katolo dAnua
(TTod6oaipo, kahabdogaipa,
TETO0QAIPA);

15. Z1nv mauxvI®oUTToAn /TTAPKO;

16. Kard tn didpkeia kataduong
o710 VEPO;

17. Kard tn didpkela eTmiBeong i
AnoTeiag evavriov Tou;

18. Katd tn didpKeia CWUATIKAG
KQKOTTOiNONG Tou;

19. ANAo;

o BeBaiwBeite 611 cupTmAnpwoate OAeg TIg epwTACEIG 14-19 Kal Ta onueia TNG ZTHANG A Kai B
e Twpa TrNyaivete oTn ogAida 7.




ENEIFONTA IATPIKA MEPIZTATIKA

MNa kGBe eTTeiyov 10TPIKO TTEPIOTATIKO TTOU €XEI KaTaxwpenOei otn ZTAAN A,
TTapaKaAoUpE OTTWG ATTAVTHCETE OTIG TTIO KATW £pwTNOoEIg TNG ZTAANG B. MNa
OTTOIECOATTOTE OTTO TIG TTEPITITWOEIG OTTOU SEV PTTOPEITE VA YVWPIZETE av £XAOE TIG
aIGBACEIC TOU A av ATav Je BoAwPEVN/ apyr OKEWN 1 GUYXUOHEVOG/N, GNUEIWCTE \
0T0 KouTi TNG 0TAANG “Aev MNvwpilw”.

2THAH A

2THAH B

[Exe1 elcay0¢ei ToTé TO OIS O€
VooOKOpEio N E§eTOOTEI O& THAHA

"Hrav moté pe 0oAwpévn/ apyn

. . , . ‘Exaoe mwoTé TIg 10BN CEIg TOU; . . ; . Aev

MPWTWYV Bondsiwyv yia MNéoeg popég; ; i okéyn N ouyxuopuévog/n; Moéoeg ,
, . . MNéoeg popég; . yvVwpifw
OTTOIOBNTTOTE ATTO TOUG IO KATW POPEG;
IAGyoug ;
0 1 2 3neploodtepeg | 0 | 1 2 | 3Qnepoootepeg | O 1 2 3 f} NEPLOOBTEPEG

0. Aidoeion;
21. Katayua oTo KE@AAI, Tov

auxéva i To TTPOCWTTO;

2.

>1acpoug;

23.

WnAOG TTUpETO;

24.

Eixe emreiaddio mviyuou i
dnAnTnpiaong;

25.

Tpaupuatiopd atrd NAEKTPIKO
peUpa r aTrd KEPAUVO;

Av dev €xete katayxwprioel KANENA emreiyov 1atpiké repioTatikd otn  LTAAN A, TTNyaiveTe Twpa aTn ZeAida 8.
BeBaiwBeite 0TI cuuTTANpwaoaTe OAEG TIG EpwTroelg 20-25 kail Ta onueia TNG ZTHANG A kai B

Twpa Tnyaivete oTn ZeAida 8.




2THAH A

2THAH B

[Exel e1cax0¢i moTé o€
VooOKOpEio N §eTAOTEI O& THAHA
MMPWTWYV Bonbeiwyv yia
OTTOI0dNTTOTE ATTO TOUG TTI0 KATW
IAGyoug ;

MNMoéoeg popég;

‘Exaoe€ ot TIG a1000€Ig TOU;
Moéoeg popég;

"Hrav mot€ pe 0oAwpévn/ apyn
okéyn N ouyxuopévog/n; MNMooeg
PopEg;

Aev
yvwpiw

2 | 3} nepLoOOTEPES

0 1 2 | 3 nePLOGOTEPES

0 1 2 3 ) NePLOOOTEPES

26. TpauuaTtiopo atrd
TTUPOPBOAICHO;

7. EYKEQAAIKO N EYKEQOAIKN
aigoppayia;

28. NAoipwén r éyko oTov eyKEPAAO;

29. AA\o TpaupaTIoud;

o Av dev éxete kataxwprioel KANENA etreiyov 1aTpIKO TTEPIOTATIKO
otn ZTAAN A, TInyaiveTe Twpa aTn ZeAida 9.
o Av éxeTE KATOXWPNOEI £va | TTEPICTOTEPA ETTEIYOVTA IATPIKA TTEPICTATIKA, TTNYAIVETE OTO TTAVW PEPOG TNG ZTAANG B Kai d1aBAoTE TIG OXETIKEG 0dNYiEG.
e A@ou olokAnpwoete TN ETAAN B, Tinyaivete atn ZeAida 9.




A. ‘Exe1 vtrooTei 1o ra1di ONMOIAAHIMOTE KTutrjpaTa oTo KEQAAI OTIG
TTEPICTACEIG TTOU TTapaTifevTal OTIG OeAideg 4-6;
(0] Oxi
O Nai
B. "Exe1 Biwoel To andi OMNOIAAHIMOTE atré Ta emmeiyovra 10TpIKA
TTEPICTATIKA TTOU TrapaTtifevTal oTig oelideg 7-8;
O Oxi
O Nai
r. FNQPIZETE av To raudi ATav pe 0oAwpévn/ apyn okéyn i ouyxuopévog/n
A av EXO0E TIG AICONOEIG TOU PETA ATTO KTUTTNHA OTO KEQPAAI ] éva eTTeiyov
I0TPIKO TTEPICTATIKO;
O To mauidi NMOTE dev Atav pe BoAwuévn/ apyn okEéwn n
ouyxuouévog/n kai MOTE dev éxaoe TIG aloBrOEIG TOU WG ATTOTEAECUO
KTUTTAUATOG OTO KEQAAI A ETTEIYOVTOG IATPIKOU TTEPICTATIKOU.
O To maudi ‘EXEI XAZEI 11 aicBioeig Tou 'H ATav pe BoAwpévn/ apyr) okéwn n
OUYXUOMEVO TOUAAXIOTOV pIa @Opd WG OTTOTEAECUA KTUTTAUOTOG OTO KEQAAI 1
ETTEIYOVTOG I0TPIKOU TTEPIOTATIKOU.
O AEN I'NQPIZQ av 1o Traudi éxaoe TiIg a100noeig Tou 'H ATav pe BoAwuévn/ apyn
OKEWN 1 CUYXUOUEVO WG ATTOTEAECUA KTUTTAMATOG OTO KEPAAI 1| ETTEIYOVTOG 1ATPIKOU
TTEPIOTATIKOU.

1. Moio ATav 1O PEYaAUTEPO BIAOTNUA KATA TO OTTOi0 TO TraIdi £X00E TIG
a100NOE€IG TOU JETA ATTO KTUTTNHO OTO KEPAAI I ETTEIYOV 10TPIKO
TMEPICTATIKO;

MoTé dev €xaae TIG AIOBNOEIG TOU
NAiyoTEPO aTTd 20 AeTTTd

A1t 20 Aettd péxpl 1 wpa

Mavw atmd 1 wpa, PEXpI 24 WPEG

Méavw atod 24 wpeg, péxpl 1 Booudda
Mavw a1ré 1 Boopdada, péxp! 2 BOOUAdES
Mavw atré 2 BOoPAdeg, HEXPI Eva PARva
‘Eva yiva n mepioooTeEPo

Agv yvwpitw

OO0OO0OO0O0O0OO0O0O0O0




2. Moio ATav 1o HeyaAUTEPO SIAOTNHA KATA TO OTroio To Trandi ATav pe
0oAwpévn/apyn okEWn | CUYXUOMEVOG/N HETA ATTO KTUTTNUO OTO KEPAAI I
€TEiyOV 10TPIKO TTEPICTATIKO;

O Moté dev ATav pe BoAwuEvn/ apyr oKEWN Kal CUYXUOUEVO
O MNa Aryétepo atrd 1 AeTrtd

O A6 1 péxpr 10 AeTrTd

O ATTO 11 péxpr 20 AeTTd

O A6 21 AeTttd péxpl 1 wpa

O Mavw atmoé 1 wpa, Péxpr 24 wpeg

O Mévw atmd pia pépa

O Aev yvwpilw

3. MNoéowv xpovwyv ATAV TO TTAIdi OTAV E£iXE UTTOOTEI TO KTUTTNHUO OTO KEQPAAI
TO ETEIYOV IATPIKO TTEPICTATIKO KATA TA OTTOi0 £X00E TIG AICONOCEIG TOU N
ATav Je BoAwHEVN/ apyn OKEYN | CUYXUCHEVO;

A. Av €ixe p1a povo KAKwon: B. Av gixe ravw ammd pia KAKwon:
HAIKia katd Tnv KAkwaon HAIkia katd TNV TeEAEUTAiO KAKWON

Twpa Tnyaivete oTn oeAida 11




e NMapakaloUpe oNUEIWOTE \ yIa va UTTODEIEETE TTGGO GUYXVE, EVTOC TOU TEAEUTAIOU PAVA,
€xel Biwaoel To TTaidi pia atré TG SUGKOAIEG TTou TrapaTiBevTal. Mepikd amréd Ta
TPoBAAaTa iowg va unv Iax0ouyv yia 1o Traidi. MNa mapddeiypa n SAAwan ‘0pboypa@IKd
AGON’ dev 1o0xUel yia Eva TTaIdi TTou TTOTE dev £Uabe va ypdel 1) Oev UTTOPET va ypAawel.
2 € TETOIEG TTEPITITWOEIG, Ba TTPETTEI VA ONUEIWOETE TNV €TTIAOYR ‘Agv 10XUEI'.

Tov TeAguTaio pRva, T6CO
CUXVA T TTI0 KATW
atroreAoUcav TPOBAnpa oTNV
KaOnuepiIvh {wr Tou TTaidiou;

Kale pépa n
oxedOvV Kade
Hépa

ApKkeTég
Popég

Mia i
duo
popég

Moté

Agv
yvwpidw

Agv
1I0XUEl

1. AuokoAia va TTapapeivel
guTvio;

2. AuokoAia va atrokoiunBein
VQ TTAPAMEIVEI KOIUIOUEVO;

3. AuokoAia va {uttvioel JETa
atrd kavovikd UTIvo 1 éva
OUVTONO UTTVAKO;

4. 'Exel eQIaATEG;

5. Niwbel va okoTtevidlouv Ta
TTavTa yUpw Tou, £XEI
AItToBupieg A oTragpoUg;

6. Eival adé€lo, Tou TE@TOUV
TIPAYHUATA I} CKOUVTOUQAdEI,

7. Niwbel kpUo;

8. Niwbel CaAn;

9. XdAvel TNV I00pPOTTia TOU;

10. NiwBel BoUiopa oTa auTid A
duokoAegUeTal va aKOUOEl;

11. 'Exel OITTAR 1} 6oAR 6paon;

12. Tpwel utTtEPPOAIKEG
TTOOOTNTEG;

13. 'Exel mepiopiopévn A

KaBoAou 6peén;




Tov TeAeuTaio yRva, T6CO
OUXVA TO TTIO KATW

atmroteAoUuoav TTPOBANpa oTnV

KaOnuepiIvh {wr Tou TTaidiou;

Kale pépa n
oxedOV Kade
Hépa

ApPKeTEG
Popég

Mia
d0o
popég

Moté

Agv
YVwpiw

Agv
1I0XUEI

14,

To @aynTd dev €xel TN
owaoTh yeuon;

15.

AuokoAeUeTal va Pupioel
KATTOIO TTPAYMATA;

16.

‘Ex€l TTOVOKEPAAOUG;

17.

NiwBel koupaaon;

18.

Kiveital ye apyo pubuo;

19.

‘Exel augnuévo/n n
MeIwpévo/n oe€oUaAIko
evOIAQEPOV ] CUUTTEPIPOPQ;

20.

dilol A cuyyeviKa Tou
TTPOOWTTA TOU PaivovTal
ayvwoTa;

21.

ZKEPTETAI TTIO APY(Q;

22.

MaBaivel ouyxuon oe
OIKEIOUG XWPOUG;

23.

AuokoAeveTal va
OUYKEVTPWOEI Kal va
dlatnproel Tn TTPoooxN;

24.

AtrooTrdral eUKoAa n
TTPOCOXT] TOU;

25.

Xavel Tov €Ipuod Twv
OKEWEWV TOU;

26.

=exvdel auTo TTou POAIG
EITTE;

27.

=exvdel T oUVvERN xBeg i
aA\a Tpooparta cuuBavra;

28.

=eXvAel ovouaTa Kovwv
QVTIKEIMEVWY ) OUOKOAEUETE
va Bpel TNV KatdAANAn AéEn
YIO VO EKQPAOCEI TIG OKEWEIG
TOU;




Tov TeAeuTaio yRva, T6CO
OUXVA TO TTIO KATW
atmroteAoUuoav TTPOBANpa oTnV
KaOnuepiIvh {wr Tou TTaidiou;

Kale pépa n
oxedOV Kade
Hépa

ApPKeTEG
Popég

Mia
d0o
popég

Moté

Agv
YVwpiw

Agv
1I0XUEI

29.

=eXVAEl TA OVOUATA ATOPWY,
TTEPIAAUBAVOUEVWV Kal
MEAWV TNG OIKOYEVEIAG TOU;

30.

=exvdel apiBuoug
TnAgpwvou n dieubuvaoeig
TTOU YVWPICEl KOAG;

31.

=exvdel va @ael;

32.

=exvdel va Tépel Ta
QPAPHUAKA TOU;

33.

ZeXVAEI Qv €XEI VA KAVEI
KATI;

34.

=exvdel va KAvel dIAQopEg
OouAgI€G, KaT'oikov Epyaaia
f epyacia oTo OTIITI ;

35.

=exvdel, xaverain
kaBuoTepei aTa pavtefou
TOU;

36.

Xavel TV aioBnon Tou
XpPOvou;

37.

Xaverai (dev EEpel TTOU
BpiokeTai);

38.

Eivai atmmodiopyavwpuévog;

39.

Aev Badel Ta Tpdyparta
TTiow oTn B€on Toug,
Eexvael Tou BpiokovTal;

40.

=exvael va oBnoel
NAEKTPIKEG CUOKEUEG;

41.

AuokoAeUeTal va TTapEl
ATTOPATEIG;

42.

AuokoAeveTal va AUael
TTPOoBAAuATA;

43.

AuokoAeveTal va
TTpoypappaTioer HEAAOVTIKG
yeyovora;

44.

AuokoAeveTal va kaBopiael
TTPOTEPAIOTNTEG;




Tov TeAguTaio pva, TGO
OUXVA TO IO KATW
atmroteAoUuoav TTPOBANpa oTnV
KaOnuepiIvh {wr Tou TTaidiou;

Kdafe pépa n
oxedOV Kade
Hépa

ApKkeTég
Popég

Mia i
d0o
popég

Moté

Agv
YVwpiw

Agv
1I0XUEI

45.

AuokoAeuegTal va
akohouBrjoel odnyieg,
TTPOPOPIKEG 1 YPATTTEG;

46.

AuokoAeUeTal va puddel yéoa
atro TNV EPTTEIPIQ;

47.

AuokoAeUEeTAI VO PABEI VEES
0e€I0TNTEG KAl VEEG
TTANPOYOPIEG;

48.

Ma6aivel apyd;

49.

AioBader o apydq,
duokoAeueTal va dioBaoel;

50.

=exVvAel auTo TTOU POAIG EXEI
diapaotel;

51.

AuokoAeveTal va
KOTOVONOEl auTo TToU
d1apader  autd TToU TOU
diapadouy;

52.

[paoer apyd;

53.

[pagel duoavayvwaoTa, JE
AoXnNUo yPaPIKO
XapaKTAPQ;

54.

Kavel opBoypagikd Aaon;

55.

AuokoAeUeTal oTn ypaon,
oTnNVv avayvwon Kal ota
HabnuaTiKg;

56.

AuokoAeUeTal VO XEIPIOTEI
TIG TIPOOWTTIKEG TOU
UTTOB£0€IG Kal TO OIKOVOUIKA
TOU;

57.

Biwvel pia aveériyntn
aAAayr] oTnv ammédoaor| Tou
OTO OXOAEi0;

58.

AucokoAeUeTal va EKTEAEDEI
KATTOIEG EPYOTIEG;

59.

AuokoAeleTal va
KATAVONOEl aoTEia Kal
Xioupop;

60.

AuokoAeUeTal va KAvEl pia
OUVOMIAiQ;




Tov TeAguTaio pva, TGO
OUXVA TO IO KATW
atmroteAoUuoav TTPOBANpa oTnV
KaOnuepiIvh {wr Tou TTaidiou;

Kdafe pépa n
oxedOV Kade
Hépa

ApKkeTég
Popég

Mia i
d0o
popég

Moté

Agv
YVwpiw

Agv
1I0XUEI

61.

MiAGel uTTEPBOAIKE ;

62.

Agv akougl étav Tou JIAoUY;

63.

‘Exel SuokoAieg 010 AdYoO,
OTTwg TTPORANUa otV
Katavonon Hiag ouvouiAiag
11 SuoKoAia aTnV TTPoPOPd
AECewy;

64.

MiAGel pe TpoTTO TTOU OI
GAAol dev ptTopouv va Tov
KOTOVOROOUV;

65.

MiAGel TTOAU ypriyopa
TTOAU apyd;

66.

EmravaAapavel autd Tou
Aéve ol aAAor;

67.

NiwBel 611 o1 GAAOI pIAGvE
TTOAU ypriyopa;

68.

NiwBe1 611 gival KAKOKEPOG;

69.

Biwvel ypriyopeg evaAlayég
oTn d1d6¢gar) Tou;

70.

NiwBel avutropovnaoia i
EUEPEBIOTIKOTNTQ;

71.

NiwBer €vrovn
ATTOYONTEUON;

72.

>mdel A TETdEl TTPAYHATA;

73.

Ayned Tov Kivduvo, KAvel
ETMIKiVOUVA TTPAYHATA;

74.

NiwBel Bupo;

75.

dwvalel A TOIPICEl, €XEI
Eeomaopata Bupou;

76.

BpiCel ) atrelAei GAAoug N
TOV £QUTO TOU;

77.

KTUTTGel ] OTTPWXVEI TOUG
GAAoug;

Tov TeAeuTaio pRva, TOCO
OUXVA TO TTIO KATW
amroreAovoav TPpOBAnpa oTnV
KaOnuep1vi {wr Tou TTaidiou;

Kale pépa n
oxedov Kabe
HEpPQ

ApKeTEG
Popég

Mia i
d0o
Popég

Moté

Aev
YVwpifw

Aev
10XUEl

78.

KaBetal 6An pépa xwpig va




KAvel TiTToTa, VIWOEI
BapieoTipdpa;

79.

‘Exel oKEWEIG TTOU
ETTavEPXOVTAl;

80.

AuokoAeveTal va apxioel va
KAvEl KATI;

81.

[eNdel xwpig Aoyo;

82.

Kavel arotra/ avapuoota
oXOAIg;

83.

ZUPTTEPIPEPETAI KATA TPOTTO
avAapuooTo;

84.

NiwBel veupikoTnTa,
avnouyia | dev PTropei va
kaBioel AouUXO;

85.

KAaigl eUkoAa 1 xwpig Adyo;

86.

NiwBel povadig;

87.

NiwBel AUTTN 1 peAayxoAia;

88.

Aev viwBel auToTTETT0IBNON;

89.

NiwBe1 611 TO TTApEENYyOUV;

90.

NiwBel atreAtTioia, 611 dgv

agicer;

91.

NiwBel 611 n Cwn dev agicel
va TN CeIg, EKPPAdel OKEWEIG
TTou &gixvouv embuyia va
TeBAvel;

92.

NiwBel Tpduo 1 PORo;

93.

Kavel Tpdyuara xwpig va
TA OKEQPTEI KOAG, gival
TTAPOPUNTIKO;

94.

AuokoAeveTal va
QVTIUETWTTIOEI
arpoodOKNTEG AANAYEG;




Tov TeAeuTaio pRva, T6G0 CuXVA
TO TMO KATW atroTteAovocav
mPOBAnUa oTnv Kadnuepivi {wn
TOU TTaId10U;

Kale pépa
oxedov KAbe
Hépa

ApKeTEG
Popég

Mia
ouo
Popég

MoTté

Aev
YVwpidw

Aev
1I0XUEI

95. Amrogelyel uéAN TNG OIKOYEVEIOG
N iAoug;

96. Kauyadiler;

97. Eivail ayeveig ye Toug GAAoug,
TOUG OIOKOTITE;

98. AuokoAeUgeTal OTIG OXETEIG TOU
ME TOUg GAAOUG;

99. Niwbel aBoia étav BpiokeTal
padi pe aAAoug;

100.Biwvel SuokoAieg dTav BpiokeTe
avAaueoa o€ TTOAU KOOUO;

101.01T0100RTTOTE AAAO TTPOBANUQ;

102.0T1r0108ATTOTE GAANO TTPORANUQ;

103.. OTro10011TOTE GANO TTPORANUC;

104.0T110108ATTOTE GAANO TTPORANUQ;

105.01701001TTOTE AAAO TTPOBANUQ;




Tpito Mépog: MNpdoBeTeg EpwToEig

1. MNaipvel To TTaSi OTTOINBATTOTE PAPHAKA;
O Nai
O Oxi
Av Nai, TTola gival autd Ta @dapuoka; (av 6ev yvwpileTe Ta ovOuaTA TOUG, YIA TTOIEG
1aTPIKEG 1 GAAEG TTABAOEIS 0dg £xouv O0BEi;)

2. TlevvAOnKe pe xapunAod Bapog:
O Nai
O Oxi
O Agv yvwpitw

3. levvAOnke Tpowpa (éva HAVA N TTEPICCOTEPO TIPIV ATTO TNV AVAMEVOUEVN
nNUEPOMNVIA TOKETOU);
Nai
Oxi
Agv yvwpitw

00O

4. ‘Exel SiayvwoTei Kartd Tn yévvnon HE eURPUIKO aAKOOAIKO oUvEpouo; (autd
HTTopEi va cupPei 6Tav éva EuRpuo £xel ekTEDET o AAKOOA Katd Tn Sidpkela
TNG EYKUPJOOoUVNG).

Nai
Oxi
Agv yvwpitw

00O

5. 'Exel TTOTé XOPAKTNPIOTEI WG ATOHO HE Hadnoiakn duokoAia 1 diatapaxn
EAAEIPPATIKAG TTPOCOXNAG;
Nai
Oxi
Agv yvwpilw

00O

6. 'Exel AdBel TOTE QOPUOKEUTIKE ayWwyR yia YuxIiaTpIKK vOoo;
Nai
Oxi

O Agv yvwpilw

O
O




7. Exel eloaxBei moté o€ voookopeio yla Puxlatpikn voco;
Nai
Oxi

O Agv yvwpitw

O
O

8. 'ExeL Kdavel totE Katdyxpnon aAKoOA 1 e§0PTNOLOYOVWV OUCLWV;
(0] Nai
O Oxi
O Aev yvwpilw

o 'ExeTe OAOKANPWOEI TO EPWTNHATOASYIO. ZAG EUXAPIOTOUHE!




e 2TOXOG TOU EpwTnUaToAoyiou auTou gival va TTpoadIopioTei KATA TTOOOV EXETE
UTTOOTE(, OTTOIOBNTIOTE OTIYUN, KPAVIOEYKEPAAIKA KAKWAN. OI KAKWOEIG AUTEG
gival duvaTtov va £Xouv ETTITITWOEIG TTou dUOKOAQ UTTopoUV va TTPoBAe@BoUyV -
ETTITTTWOEIG TTOU TTEPVAVE OXEOOV ATTAPATAPNTES PEXPI KAl ETTITITWOEIG TTOU
ouvtapalouv oAOkANpn TN {wn pag. Ettiong, yepikég @opég dev
avTIAauBavOuaaTE OTI JIO KPAVIOEYKEQOAAIKI) KAKWOT WAG dNUIOUPYEI
mpoBAnpaTa. To MpwTto Mépog Tou epwTtnuaToAoyiou Ba cgag BonbAoel va
QEPETE OTN PVAKN 0aG KATTOIA CUPBAVTA KaTA T OTToia €ival duvaTd va eixare
UTTOOTEI JIa TETOIO KAKWOT. Av Ogv £XETE BILVCEI OTTOIOONATTOTE TETOIO CUUPBAY
TOTE N CUUTTAPWAN TOU EPWTNUATOAOYIOU £XEl OAOKANPWOEI. Av OVTWG EXETE
Biwaoel oTolodATTOTE OTTé Ta CUMBAVTA auTd, Ba oag {NTHOOUNE va
OUNTTANPWOETE TO AcUTEPO Kal TO Tpito Mépog. To AeUTepo MEPOG TEKUNPIWVEI
Ta €idn TWV TTPORBANUATWY TTOU BIWVOUV PEPIKEG POPES ATOUA HE
KPAVIOEYKEPAAIKA KAKWON oTNV KaBnuepivr) Toug Cwh. Katd tn cupttAfpwon
Tou Aeutépou Mépoug Ba TTpéTTel va BupdoTe OTI O TTEPIOCTOTEPOI AVBPWTTOI
£XOUV UEPIKES HOVO aTTO TIG DUOKOAIEG TTou TTapaTiBevTal. ZTo Tpito Mépog Ba
KANBEiTE va ATTAVTATETE O€ PEPIKEG AKOUN ONUAVTIKEG EPWTATEIG.

e O1 TAnpo@opicg TTOU CUAAEYOUE PECO OTTO QUTO TO EPWTNUATOASYIO €ival
ONUAVTIKEG KOBWG PTTOPOUV va Pag BonBAcouV va eVIOTTIOOUE MIa
KPAVIOEYKEPAAIK KAKWON TNV OTToia iCWg ayVOEITE Kal va TTpoadIopicoupE Ta
OUYKEKPIPEVA TTPORAAPOTA TTOU UTTOPET va €xel TIPOKAAEDEl N KAKwaon auTr. Ol
TTANPOPOPIESG AUTEG PTTOPE VO aTToROUV XPACIUES KABWGS ouXVa Ta TTPORAAUATO
TTOU TTPOKOAOUVTAI ATTO YIO KPAVIOEYKEPOAAIK KAKWON PTTOPOUV Va
QVTIMETWTTIOTOUV, AAAG YOVO av €ival ywvwoTA n aITia Twv TTPORANPATWY AUTWV.

Copyright, 1997, 2001 Kévtpo Epeuvag kai Katdptiong yia tnv ‘Eviaén otnv Koivétnta ATOpwv pe
TpaupaTtikr) Kpaviogyke@aAikiy Kakwan, pye atApign 1ng Xopnyiag ap. H133B33038 kai H133B980013 oTo
TuAua latpikig AtrokatdaTtaong, XxoAr latpikrg Mount Sinai, NYC, ammé 10 EBvikS IvoTiTouTto Epguvidv yia
Tnv Avamnpia kai Tnv AmokatdoTaon, Ymoupyeio Maideiag Twv HIMA. Metdgpaon Kal TTOANITIOHIKN
TTpocappoyn ota eEAANVIKE, PeTa amo £ykpion: Pwen Kwvotavtividou, Ph.D., MavemaTtipio Kdtrpou.




MpoowiKd ZTOoIXEIa
Huepounvia yévvnong(Mnvag/Mépa/ETog)
> nuepivr) nuepounvia (MAvag/Mépa/ETog)

A. HAkia
L ETWV
B. ®uAo

O Appev
O ©OnAu

Snueiote \ aTov 0pO6 KUKAO

EOvikn kataywyn
EAANvoKuTTpIaKD
TOUPKOKUTTPIOKH
MapwviTIKn
ApuEVIKN
NAQTIVIKA
AAAnN. MNpoodlopioTe:

Molo gival TTEPITTOU TO ONUEPIVO ETAOCIO £1003NUA TNG OIKOYEVEING OAG;
€0 péxpr € 10,000

€ 10,001 péxpr € 15,000

€ 15,001 péxpr € 20,000

€ 20,001 péxpr € 25,000

€ 25,001 péxpr € 35,000

Mavw atoé €35,000

Agv yvwpitw

Xe oia TAgN QOITAG;

E” 1a&n Tou AnpoTikoU ZxoAgiou
21" 1é€N Tou ANUOTIKOU ZXOAgiou
A’ 14¢n Tou MNupvaaoiou

B’ 1Gén Tou Nupvaaciou

" 16¢n Tou MNupvaociou

A" 14&n Tou Aukeiou

B’ 1G&n Tou Aukeiou

" 1&&n Tou Aukeiou

Aev yvwpitw

OO0OO0OO0OO0O0OO0OO0OOMOOOOOOOPIOOOOOO™




MpwTto Mépog: Tpaupartiouoi kal Eicaywyn oto Noookopeio

o 31N ZTAAN A 110 KATW TTOPOTIOEVTAI KATTOIEG TTEPICTACEIG KATA TIG
OTT0i€G éva ATOWPO PTTOPEI va UTToOTEl KTUTTNHAO 0TO KEPAAIL. Tla KAOE
OUMBAvV TTOU KaTaypAPETal, KATAaXWPENOTE TOV apIBUO TWV POPWYV TTOU
£XETE UTTOOTEI KTUTTNUA OTO KEQPAAI OTN CUYKEKPIPEVN TTEPIOTACN
(onueiwoTe V). To TTapadelypa KataypaQel 6T To ATOWO EXEI UTTOOTE
KTUTTNUO OTO KEQPAAI BUO QOPEG OE QUTOKIVNTIOTIKO SUCTUXNUA.

e [a otmoiodnATToTE CUUPAV KaTd To oTToi0 OtV €xeTe uTToOoTEI KANENA
KTUTTNUO OTO KEPAAI, KaTaxwpAhoTe undév (0)

o ATTaVTAOTE O€ OAEG TIG EPWTACEIS 0T ETAAN A.

MNa k&Be KTUTTNUO OTO KEPAAI TTOU £XETE KATAXWPAOEI TN ZTAAN A, atravtioTe
oTIG epwTACEIG TNG ZTAANG B. MNa oTT0IadATTIOTE KTUTTAKOTA OTO KEPAAI yIa TO

oTroia dev BupdoTe av xdoaTe TIG AIOBAOEIG 0ag A av AOACTAV UE

BoAwpEVN/apyr OKEWN A OUYXUGHEVOC/N, ONUEIWOTE Y OTO KOUTI TN OTAANG

“Aev Nvwpilw”.

2THAH A

2THAH B

[EXETE UTTOOTEI KTUTTNHA OTO

Xdoare woTé TIG AIoONOEIG

‘HoaoTtav moté pe 00AwpEvn/

duaTuxnNua;

KEQAAI O€ QUTA TNV TTEPiCTACN; fooes popi; oag; Noéoeg popég; apvn OK;qglggc::;(::pavogln; Aev yvwpitw
2 3 1} nePLOOATEPES 1 2 | 3nepoodtepeg | O 1 2 | 31 nepLocOTEPES
Mapdadeiypa: Ze autoKIVNTIOTIKO v v v

30. AuoTUxnua ye autokivnTo /
Bav / @opTnyd / Aew@opeio;

31. AuoTUXnua PE HOTOOIKAETA
OTT0IOVORTTOTE GAANO OXNUQ;

32. KtutnOnkare ammd oxnua evw
noaotav 1eCog;

33. KTuttnBrkare atmod avTiKEiNeVo
TTOU ETTEQTE;

e Twpa Tnyaivete oTn ogAida 4.

o BeBaiwBeite Twg cuptTAnpwoate 6Aeg TiIg EpwTnoeig 1-4 kai Ta onueia Tng Z1AANG A kai B.




2THAH A

2THAH B

[EXeTe UTTOOTEI KTUTTNUO OTO

Xdoarte woTé TIG AI00ROEIS TaG;

‘HoaoTav moTé pe BoAwpévn/

KEQAAI O€ QUTA TNV TTEPiCTAON; flooes popes; MNMoéoeg popég; apyn OK;%ILE:‘:J‘):::“WOQI"; Aev yvwpigw
0 2 |3 fAnepoodtepeg| O 1 2 | 3Anepoodtepeg | O 1 2 | 3 neploodTEPES

34. KtutinBnikare amd kamoiou
€idoug eEOTTAIONO;

B35. MéoaTe atrd TN OKAAQ;

36. Méoate atd WnAg;

B37. Méoate katd T diIGpPKEIQ
AiTT0BupIKoU eTTEICO0dIOU;

38. Méoare 6Tav xdoare
TTPoowWPIVA TIG AIGOATEIG 0OG
AOYW XPrRong VapKWTIKWY 1
OAKOOA;

39. Evw kdvate TodAAaTO;

40. Evw kavare tTaTivia n
Tpoxooavida (skateboard);

41. Evw kdvare 1ImTraoia;

42. Evw kavare ok N
snowboarding;

e Twpa TTnyaivete oTn ogAida 5.

o BeBaiwbeite Twg cuptmAnpwoate 6AeS TIS EpwTtAaelg 5-13 kail Ta onueia Tng ZTHANG A kai B.




2THAH A 2THAH B

"HoaoTav moté pe 0oAwpévn/ apyn
okéyn N ouyxuouévog/n; MNMooeg |Aev yvwpilw
POpEG;

Xdoarte oTé TIG AI00ROEIS CAG;
MNMoéoeg popég;

[EXeTe UTTOOTEI KTUTTNUO OTO

KEQPAAI O€ QUTA TNV TTEPICTAON; Mooeg opeg;

0 1 2 | 3Qnepwoootepeg | 0 | 1 | 2 | 3nepocotepeg | 0 | 1 2 3 1} NEPLOOOTEPES

43. Evw kdvaTe KATToIo GBANPa
(TTodb6oaipo, kahabdogaipa,
TETO0QAIPA);

44. Z1nv TTaIxvidoUuTroAn /TTapKO;

45. Kard 1n didpkeia kataduong
oT0 vePO;

46. Kard tn didpkela eTTibeong i
AnoTeiag evavriov 0ag;

47. Katd tn d1dpKeIa CWUATIKAG
KQKOTTOiNONG 0ag;

48. AAAo;

o BeBaiwBeite Twg cuptTAnpwoate 6Aeg TiIg Epwnoeig 14-19 kai Ta onueia 1ng Z1ANG A kai B.
e Twpa TNyaivete oTn ogAida 6.




ENEITONTA IATPIKA MEPIZTATIKA

MNa kGBe etreiyov 10TPIKG TTEPIOTATIKO TTOU £XEI KaTaxwpenBei otn ZTAAN A,
TTapakaAoUpe OTTWG ATTAVTACETE OTIG TTIO KATW £pwTAOoEIG TG ZTAANG B. MNa
OTTOIECOATTOTE OTTO TIG TTEPITITWOEIG OTTOU dEV PTTOPEITE va BuunBeiTe av xAoaTe TIg
aio0noeig oag f av oaoTav pe BoAwpévn/apyn okEWn 1 CUYXUOUEVOG/N, ONUEIWOTE
\ oT0 KouTi TNG OTAANG “Atv M'vwpilw”.

2THAH A

2THAH B

[ExeTe e100X0¢i TOTE O€
VooOKOpEio N E§eTOOTEI O& THAHA

MPWTWYV Bondsiwyv yia Moéoeg popég;

Xdaoarte woTE TIG AI0ONOEIS CAG;

‘HoaoTav moTé pe BoAwpévn/
apyn okéyn n cuyxuopévog/n;

Agv yvwpilw

, , . MNMooeg popég; , ,
OTTOI0BNTTOTE ATTO TOUG TTI0 KATW S Popes MNoéoeg popég;
IAGyoug ;
0 1 2 |3Anepocotepeg| 0 | 1 2 3 i neploodtepeg | O 1 2 | 31 neploodtepPE(
49. Aidoeion;
50. Katayua o1o KEQAAI, ToV

auxéva f To TPOCWTTO;

51.

>1aocpoug;

52.

WYnAOG TTUpETO;

53.

Eixate eTe100810 TTVIYHOU N
dnAnTnpiaong;

54.

Tpaupatiopd atrd NAEKTPIKO
peUpha n aTrd KEPAUVO;

BeBaiwBeite Twg cupttAnpwoate 6Aeg Tig EpwTroeig 20-25 kai Ta onueia Tng Z1Ang A kai B.

Twpa TTnyaivete otn ZeAida 7.




2THAH A

2THAH B

[Exete e10axBei TTOTE O€
VoooKouEio N e§eTaOTEI OE

‘HoaoTav moTé pe BoAwpévn/

N ) ; : ; Xdoarte TOTE TIG AI0ONOEIG CAG; A, i i Aev
THAHO TTPWTWYV Bonbeiwv yia MNéoeg @opig; Méoec vopéc: apyn okEYn 1 ouyxuouévogin; yvwpilw
OTTOI03TTOTE ATTO TOUG TTIO S POpPEG; MNéoeg popég;

KATW AGYOUG ;
0 1 2 3 f} NEPLOOOTEPEG 0 1 2 |3Qnepwoodtepeg| O 1 2 | 3 4 neplocoTEPES

55. TpauuaTioho aTmmo
TTUPOPBOAICHO;

56. EyKe@aAikd i eyKePAAIKRA
aigoppayia;

57. Noipwén i 6yko atov
EYKEPOAO;

58. . AAN\O TpaUUATIONO;

o BeBaiwBeite Twg cuptTAnpwoate 6Aeg TIg EpwTroeig 26-29 kai Ta onueia tTng Z1Ang A kai B.
e Twpa Tnyaivete oTn ZeAida 8.




A. "Exere utrootei ONMOIAAHMOTE kTutrApaTa 010 KEQAAI OTIG TTEPICTACEIG
TTou TrapaTtifevral oTig oelideg 3-5;

O Oxi

O Nai

B. "Exere Brwoel ONMOIAAHMOTE amrd Ta emeiyovra 1IATPIKG TTEPICTATIKA TTOU
mrapati@evral oTig oeAideg 6-7;

O Oxi

O Nai

r. OYMAZTE av qoaoTtav pe BoAwpévn/apyn okéyn | ouyxuouévog/n A av
XAoaTE TIG AI0OAOEIG O0G HETA ATTO KTUTTNUA OTO KEPAAI 1) £va ETTEIYOV 1ATPIKO
TTEPICTATIKO;

O MOTE dev fpouv pe BoAwpévn/apyr okéwn A cuyxuapévog/n kai NOTE dev
£X0a0a TIG AIGOATEIG JOU WG OTTOTEAEGUA KTUTTOTOG OTO KEQAAI ) ETTEIYOVTOG 10TPIKOU
TTEPIOTATIKOU.

O ‘EXQ XAZEI 1ig ai00n0¢ig pou 'H Auouv pe BoAwpévn/apyr okéwn A
OUYXUOMEVOG/N TOUAGXIOTOV pia @Opd WG ATTOTEAECUA KTUTTFOTOG OTO KEQAAI 1
ETTEIYOVTOG IATPIKOU TTEPICTATIKOU.

O AEN ©YMAMAI av éxaoa TiIg aioBAoelg you 'H Auouv pe BoAwuévn/apyn okéwn
Il CUYXUOHEVOG/N WG ATTOTEAECHA KTUTTAUATOG OTO KEQAAI | €TTEIYOVTOG IATPIKOU
TTEPIOTATIKOU.

4. Moio ATav To peyaAuTePo SIACTNHA KATA TO OTToio XAOATE TIG alIoCONOEIG oag
META a1rd KTUTTNMO OTO KEPAAI i} ETTEIYOV IATPIKO TTEPICTATIKO;
Moté dev éxaoa TIG AICOACEIG Hou
NAiyoTepo atrd 20 AetrTé
A6 20 AetrTd péxpl 1 wpa
Mavw atmd 1 wpa, YEXpr 24 WPEg
Mavw atmoé 24 wpeg, péxpl 1 Boouada
Mévw atmd 1 BOoudda, péxpl 2 BOOPAdES
Mavw atmd 2 BOOPAdEG, YEXPI Eva prva
‘Eva piva ) TepIcooTEPO
Agv yvwpitw

el oNeoNoNoNeoNoNeoNe)




5. Moio ATav 1o PpeyaAUuTEPO SIAOTNUA KATA TO OTTO0i0 QOACTAV E
0oAwpévn/apyn okéWn | CUYXUOHEVOG/N HETA ATTO KTUTTNUO OTO KEPAAI I
€TEiyoV 10TPIKO TTEPICTATIKO;

O MoT€ dev Uouv pe BoAwpEvn A apyr okEwn | CuyxXuopévog/n
O MNa AiyoTtepo atrd 1 Aetrtd

O ATTO 1 péxpr 10 AeTTa

O Ao 11 péxpr 20 AeTTd

O A6 21 AeTrtd péxpl 1 wpa

O Mavw a1mé 1 wpa, HEXPI 24 WPEG

O Méavw atmé yia yépa

O Aev yvwpilw

6. Moocwv xpovwyv ROACTAV OTAV EiXATE UTTOOTEI TO KTUTTNHA OTO KEPAAI | TO
ETEIYOV IATPIKO TTEPICTATIKO KATA TA OTroio ME BeBaiOTNTA (] EVOEXOMEVWG)
Xaoarte TiIg aiodnoeig oag | QoacTav pe 0oAwpévn/apyn okéyn R
ouyxuouévog/n; Av utTRpée TTEpav Tou evOg TETOIOU CUMBAVTOG, O€ Trola
nAiKia cuvéRn To TTPpWTO CUMBAV Kal o€ Trolda NAIKia TO TEAEUTAIO;

A. Av gixaTe 1o p6vo KAKwon: B. Av gixaTte Tadvw a1md HIa KOKWOEIG:
HAIKia katd tnv Kdkwon HAIKia katd tnv TeAeuTaia Kdkwon

Twpa Trnyaivete otn oeAida 10




e NMapakaloUpe oNUEIWOTE \ yIa va UTTODEIEETE TTGGO GUYXVE, EVTOC TOU TEAEUTAIOU PAVA,
£xeTe Broael pia atré TG SUTKOAIES TTou TTapaTiBevTal. Mepikd atréd Ta TpoBAARPaTa icwg
va unv ioxuouv yia oag. MNa mapadelypa ‘opBoypapikd Aadn’ dev 1oxUel yia éva dtouo
TToU TTOTE Oev €UaBE va ypa@el 1) Oev UTTOPEI va YPAWEL. ZE TETOIEG TTEPITITWOEIG, Ba
TIPETTEl VA ONUEIWOETE TNV €TTIAOYA ‘Agv 1I0XUEI'.

Tov TeAguTaio pRva, T6CO
CUXVA T TTI0 KATW
atroreAoUcav TPOBAnpa oTNV
KaBnuepivi) cag {wn;

Kale pépa n
oxedOvV Kade
Hépa

ApKkeTég
Popég

Mia i
duo
popég

Moté

Agv
yvwpidw

Agv
1I0XUEl

106.AuckoAia va TTapapeiveTe
gumvio;

107.AuckoAia va oTToKoIunBEiTe
I va TTaPaUEIVETE
KOIMIOUEVOL;

108.AuckoAia va EuTTvrAoETE
META aTTO KAVOVIKO UTIVO 1
€va GUVTOUO UTTVAKO;

109. ExeTe €QIAATEG;

110.N1wwBeTE va okoTEIVIAZOUV TO
TTAVTO YUPW OAG, EXETE
AITToBupieg A oTragpoUg;

111.EioTe ad&€iol, oag mé@TOUV
TTPAyHaTa 1
OKOUVTOUQAQTE;

112.NiwBeTe KpPUO;

113.N1LhBeTe CAAN;

114.XAaveTe TNV I00PPOTTIA OOG;

115.NiwBeTe Boliopa aTa auTid
11 BUOKOAEUEDTE va
aKOUOETE;

116."Exete OITTAA 1 BoAR 6paon;

117.TpwTe UTTEPPBOAIKEG
TTOOOTNTEG;

118."ExeTe TrEPIOPIOUEVN
KaBoAou 6peén;




Tov TeAeuTaio yRva, T6CO
OUXVA TO TTIO KATW
atmroteAoUuoav TTPOBANpa oTnV
KaOnuepiIvi oag {wn;

Kale pépa n
oxedOV Kade
Hépa

ApPKeTEG
Popég

Mia
d0o
popég

Moté

Agv
YVwpiw

Agv
1I0XUEI

119.To @aynTo dev €xel TN
owaoTh yeuon;

120.AUCKOAEUEDTE VO JUPICETE
KATTOIO TTPAYHATA;

121."ExeTte TTOVOKEPAAOUG;

122.NiwBeTe KOUpaoN;

123.KiveioTe pe apyd pubuo;

124 'Exete augnuévo/n i
MeIwpévo/n oe€oUaAIko
evOIAQEPOV ] CUUTTEPIPOPQ;

125.®iAoi1 1) ouyyevikd oag
TTPOOWTTA 0ag GaivovTal
ayvwoTa;

126.2KEQPTECTE TTIO APYQ;

127.MaBaivere olyxuon o€
OIKEIOUG XWPOUG;

128.AuckoAeUeOTE VO
OUYKEVTPWOEITE Kal va
dIaTNPrOETE TN TTPOCOXN;

129.AmmooTrdTal eEUKOAQ N
TTPOCOXI 0aG;

130.XAveTE TOV EIPPO TWV
OKEWEWV OAG;

131.=exvdre autod TTOU PHOAIG
EiTTare;

132.=exvdre 71 oUVERN XOeg N
aAa TpoopaTta ouuBavra;

133.ZexvATE OVOUATA KOIVWV
QVTIKEIMEVWV N
OUOKOAEeUEDTE va Bpeite TNV
KAataAANAn AéEn yia va
EKPPAOETE TIG OKEWEIG OOG;




Tov TeAeuTaio yRva, T6CO
OUXVA TO TTIO KATW
atmroteAoUuoav TTPOBANpa oTnV
KaOnuepiIvi oag {wn;

Kale pépa n
oxedOV Kade
Hépa

ApPKeTEG
Popég

Mia
d0o
popég

Moté

Agv
YVwpiw

Agv
1I0XUEI

134.=ZexvdAre Ta OVOUATO
atopwyv, TTEPIAaUBaAvOUEVWV
KaIl MEAWV TNG OIKOYEVEIAG
oag;

135.=exvdre apiBuolg
TnAgpwvou n dieubuvoeig
TTOU YVWPICZETE KOAG;

136.=exvdTe va QATE;

137.=exvdAre va TTAPETE TA
PAPUAKA 0OG;

138.ZexvdATe av EXeTe KAVEI KATI;

139.=exvdre va KAveTe DIAPOPES
OouAgI€g, KaT'oikov epyaaia
rl Epyacia oTo OTTITI ;

140.=exvdre, XAveTe
KoBuoTepeite aTa pavTeRou
oag;

141.XdaveTe TNV aicbnaon Tou
Xpovou;

142.XaveoTe (dev EEpeTe TTOU
BpiokeoTe);

143.EioTe amodiopyavwuévog;

144 .Aev BadeTe Ta TIPAYMATA
TTiow oTn B€on Toug,
&exvare ol Bpiokovral;

145.Zexvdare va opnoeTe
NAEKTPIKEG OUOKEUEG;

146.AUCKOAEUEDTE VA TTAPETE
QATTOPAOEIG;

147.AuokoAeUeaTe va AUOETE
TTPORAAMATA;

148.AuckoAeUEOTE VO
TTPOYPANMOTIOETE
MEANOVTIKA yEYOVOTQ;

149.AuckoAeleoTe va
KaBopioeTe TTPOTEPAIOTNTEG;




Tov TeAeuTaio yRva, T6CO
OUXVA TO TTIO KATW
atmroteAoUuoav TTPOBANpa oTnV
KaOnuepiIvi oag {wn;

Kale pépa n
oxedOV Kade
Hépa

ApPKeTEG
Popég

Mia
d0o
popég

Moté

Agv
YVwpiw

Agv
1I0XUEI

150.AuckoAeUEDOTE VO
akohouBrjoeTe 0dnyieg,
TTPOPOPIKEG 1 YPATITEG;

151.AuckoAeleoTe va PaBeTE
Méoa aTrd TNV euTTEIpia;

152.AUCKOAEUEDTE VO UABETE
véeg OeCIOTNTEG KAl VEEG
TTANPOYOPIEG;

153.MaBaiveTe apyd;

154.Aiafadete 1m0 apyd,
OuoKoAeUEOTE va BIOBACETE;

155.=exvATe aQuTO TTOU POAIG
£xete diapaotel;

156.AucKOAEUEDTE VO
KATAVONOETE AUTS TTOU
S1aBAdgeTe A AUTO TTOU OAG
diapadouy;

157.pdpeTe apyq;

158.pdpeTe duoavayvwaoTa, Pe
AoXnNUo yPaPIKO
XapaKTAPQ;

159.Kdavete opBoypaikd Aadn;

160.AUCKOAEUEOTE OTN Ypa®N),
oTnv avayvwon Kai ota
HoBNuaTIKG;

161.AUOCKOAEUEDTE VA XEIPIOTEITE
TIG TIPOCOWTTIKEG OOG
UTTOB£0€IG Kal TO OIKOVOUIKA
aag;

162.BiwveTe pia avegnyntn
alAayr) oTnv amédoon oag
OTO OXOA€io;

163.AUCKOAEUEDTE VO EKTEAETETE
KATTOIEG EPYOTIEG;

164.AuCKOAEUEDTE VO
KATAVONOETE aoTEia Kal
Xioupop;

165.AUCKOAEVUEDTE VO KAVETE UIA
OUVOMIAiQ;




Tov TeAeuTaio yRva, T6CO
OUXVA TO TTIO KATW
atmroteAoUuoav TTPOBANpa oTnV
KaOnuepiIvi oag {wn;

Kale pépa n
oxedOV Kade
Hépa

ApPKeTEG
Popég

Mia
d0o
popég

Moté

Agv
YVwpiw

Agv
1I0XUEI

166.MIAGTE UTTEPBOAIKG;

167.Aev akoUTe 6TAV 0OG
MIAOUV;

168."Exete SUOKOAiEG 0TO AGYO,
OTTWG TPORANUA OTNV
KaTavonaon Piag ouvouiAiog
1 SuokoAia aTnv TTPoPopPd
AECewy;

169.MiAdTE pe TPOTTO TTOU OI
GAAol dgv ptTopoUv va oag
KATAVONoouyv;

170.MiAdTe TTOAU ypriyopa N
TTOAU apyd;

171.ETravalauBavere autd trou
Aéve o1 GAAOL.

172.NiwwBete 611 01 GANOI JIAGve
TTOAU ypryopa;

173.NiboBeTe OTI €ioTE
KOKOKEQPOG;

174 .BiwveTe YPAYOPES
evoAhayég otn 8108gaor| 0ag;

175.N1wBeTe avuTropovnaia
€UEPEBIOTIKOTNTQ;

176.NiwBeTe €viovn
ATTOYONTEUON;

177 .Z1TATE 1) TTETATE TTPAYUATA;

178.Apngdre Tov Kivouvo,
KAVETE eMIKivOuva
TTPAYUATA;

179.NiwBeTe BupO;

180.PwvadleTe A TOIPICETE, EXETE
Eeomaoparta Bupou;

181.BpiCete A atreiAeite GAAOUG 1
TOV £QUTO 0QG;

182.KTUTTATE ] OTTPWXVETE TOUG
aAAoug;




Tov TeAeuTaio yRva, T6CO
OUXVA TO TTIO KATW
atmroteAoUuoav TTPOBANpa oTnV
KaOnuepiIvi oag {wn;

Kale pépa n
oxedOV Kade
Hépa

ApPKeTEG
Popég

Mia
d0o
popég

Moté

Agv
YVwpiw

Agv
1I0XUEI

183.KaBeoTe OAN pEPQ Xwpig va
KAVETE TITTOTA, VIWOETE
BapieoTipdpa;

184 'Exete OKEWEIG TTOU
ETTavEPXOVTAl;

185.AucKOAEUEOTE VO apXioETE
vVa KAVETE KATI;

186.MeAdTe XWpig AOYO;

187.Kavete aromra/ avappooTta
oXOAIQ;

188.ZupTTEpIPEPEDTE KATA
TPOTTO AVAPHOOCTO;

189.NiwBeTe veupikOTNTA,
avnouyia fj dev PTTopEiTE va
kaBioeTe nouxol;

190.KAaite eUKoAa 1] xwpig AOyo;

191.NiwbBeTe povagiq;

192.N1wBeTe AUTTN A peAayxOAia;

193.Aev viwBeTe
auToTTETTOIONON;

194 . NiwBeTe 611 00OG
Tapegnyouy;

195.NiwbeTte amreAmoia, 611 dev
aicere;

196.NiwwBeTe 611 n {wn) dev agicel
va TN CeIg, EKPPACETE
OKEWEIG TToU Beixvouv
emOuia va TTeBAVETE;

197 .NiwBete TpOHO 1 PO0;

198.KdveTe TpayuaTa Xwpig va
TA OKEQTEITE KAAQ, €ioTE
TTAPOPHNTIKOG;

199.AuckoAeleaTe va
QVTIMETWTTIOETE
atrpoodOKNTEG OANAYEG;




Tov TeAeuTaio yRva, T6CO
OUXVA TO TTIO KATW
atmroteAoUuoav TTPOBANpa oTnV
KaOnuepiIvi oag {wn;

Kale pépa n
oxedOV Kade
Hépa

ApPKeTEG
Popég

Mia
d0o
popég

Moté

Agv
YVwpiw

Agv
1I0XUEI

200.ATTOQEUYETE PEAN TNG
OIKOYEVEIag 1| piAoug;

201.Kauyadilere;

202.EioTe ayeveig pe Toug
GAAOUG, TOUG DIAKOTITETE;

203.AucKOAEUEDTE OTIG OXEOEIG
0aG JE Toug GAAOUG;

204 .NiwBete GoAa otav
BpiokeoTe padi ue GAAoug;

205.BiwveTe dUOKOAieg OTOV
BpiokeoTe avaueoca o€ TTOAU
KOOWO;

206.0T17010011TOTE GAAO
TP6BANua;

207.0T171010011T0TE GAAO
TPORANHA;

208.. OTToI00ATTOTE GAAO
TPOBANUA;

209.0T1r0100TTOTE GAAO
TPORANUA;

210.0T17010011TOTE GAAO
TPORANHA;




Tpito Mépog: MNpdoBeTeg EpwToEig

9. nMNaipvete onowadnnote pappoKa;
O Nai
O Oxi
Av val, TTola €ival autd Ta QApUaKa; (av dev YVwpPICeTE TA OVOUATA TOUG, YIA TTOIEG
IaTPIKEG 1) GAAEG TTaBROEIG Odg £xouv O0BEi;)

10. frevvnOnkate pe xapunAo papog:
Nai
Oxi

O Agv yvwpitw

O
O

11. fevvnOnkate mpowpa (Eva pARva 1 TEPLOGOTEPO MPLV ONO THV AVOLLEVOULEVN
NUEPOMUNVIA TOKETOV);
Nai
Oxi
(0] Agv yvwpitw

O
O

12. ‘Exete StayvwoTteil Katd tn yévvnon He EUBPUIKO aAKOOALKO cUVEpOO; (aUTO pumopet
va oUMBEl otav Eva EUBpuo €xeL ekTeDEL 0 AAKOOA KaTd TN SLAPKELA TNG
€yKupoolvng)

Nai
Oxi
(@] Agv yvwpitw

O
O

13. ‘EXETE MOTE XAPAKTNPLOTEL WG ATONO pE podnotak SuckoAia i Statapoyn
EAAELMULATIKI G TTPOOOXNG;
Nai
Oxi
O Agv yvwpitw

O
O




14. ‘Exete AaBel moté GapPUAKEUTIKN aywyn yia PuxLatpLkn vooo;
Nai
Oxi

O Agv yvwpilw

O
O

15. ‘Exete eloa)Oel MOTE 05 VOOOKOMELD yLa YPUXLATPLKT) VOOO;
Nai
Oxi

O Aev yvwpilw

O
O

16. EvtayOnkarte moté o€ Mpoypappa anoBepansciog yia kataxpnon aAkooA j oucLwv N
o€ opada otAPLENG;
(0] Nai
O Oxi
O Aev yvwpilw

e 'Exete OAOKANPWOEI TO EPWTNPATOAOYIO. 200G EUXAPIOTOUNE!






