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Introduction

From the moment of conception, human beings undergo many
processes of development. The field of child development is the scientific
study of those processes (Papalia, Gross, and Feldman, 2003). As such,
child development is an important determinant of health over the life
course. (Anderson, and Fielding, 2003)

Scientists  have divided children’s development into separate
domains or areas so as to make the study of children development much
casier. The major domains of human development are: physical
social/emotional,  and cognitive — or intellectual - domains, Such
developmental domains are interconnected with cach other; thus, any
development in one area influences another (Ayoub, and Fischer, 2000).

Understanding child development is an important issue to all
practitioners in pediatric dentistry field. Dental health can be improved if
dental treatment is not neglected, especially with young patients
(Melamed, 1986a). In dental practice, it has been experienced that most of
the children do not cooperate during dental procedures. Sometimes it
becomes very difficult to manage a child in a dental clinic (Brill, 2002).
Indeed, if a child’s behavior in the dental office cannot be managed then
itis difficult if not impossible to carry out any dental care that is needed

(Roberts, Curzon, Koch, and Martens, 2010).

The social domain of many children during a dentist visit is often
characterized by uncooperative behavior, Behavior management for
children is an integral component of any pediatric dental practice
(Baghdadi, 2002). Therefore, it's one of the corner-stones for such

specialty.
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The difficulties of management are not only related to technical
procedures of treatment which often implies a stressful situation for the
child, but also with the different emotional upsets of him. The most
common upset exhibited during dental treatment are anxiety and fear in

which they belong to the emotional domain (Brill, 2002). While there is

no doubt that anxicty and fear play a major role in the dental behavior of

many children, there may be other causes for the uncooperative behavior
observed in the dental setting (Forchand and Long ,1999).

Some factors that may influence a child's response to the dental
setting are cognitive abilities that are the abilities to draw on different
coping strategics 1o help with anxious feelings and social adaptive
abilities, which are those behaviors that children use to respond to usually
or daily experiences. So child intelligence may have an effect on the
child's behavior in the dental clinic (Kain, Mayes, Weisman and

Hofstadter, 2000).

Dental Anxiety and Dental Fear:

Many practicing dentists have considered the fearful
uncooperative child patient 10 be among the most troublesome of
problems in their clinical works (Ingersoll, Nash, Blount, and Gamber,
1984).

Children with both dental anxicty and fear of dental treatment
have been recognized as a source of problems in paticnt management and
have a significant clinical complication in dental practice for many years
(Kleiman, 1982; Chellappah, Vignesha, Milgrom and Lam, 1990;
Qosterink, De Jongh, and Aartman, 2008: Hégglin, Carlsson, and
Hakeberg, 2013).

It seems that anxiety, fear, and phobias are strongly related. In that
the three concepts may lead to one another, but actually they are different

9

com



~

Introduction and Review of Literature

(King, Hamilton, and Ollendick. 1988). Although the basic emotion of

fear is strongly related to anxiety, some authors identify these states as
distinct from one another (Lang, 1971; Barlow, 1988: Antony & Barlow,
1996; Klinberg, 2008; Roy, 2011) whereas others consider them
synonymous (Clark, 1986: Rapee, 1996: Gustatsson, 2010).

Anxiety and fear have been defined in many ways in the literature.
Anxiery involves apprehension and arousal regarding a future situation.
Anxiety is a future-oriented emotional state  characterized by high
negative effect, a sense that upcoming events are uncontrollable and
unpredictable, difficulty concentrating, and a tendency to worry (Antony,
Orsillo, and Roemer, 2001). It is a generalized mood state that occurs
without an identifiable triggering stimulus. As such, it is distinguished
from fear. [Fear occurs as a result of exposure to situations {external
threat) that are either real or imagined. Reactions to these situations are
often considered an integral and adaptive aspect of normal development.
[tis common for children to be afraid of things such as darkness, animals.
and dentists. Additionally, fear is a focused, all-or-nothing, alarm reaction
in which there is an intense motivation to escape from a potential danger,
and in which the individual is ready (both physically and cognitively) for
action. In summary, anxicty is the result of threats that are perceived to be
uncontrollable or unavoidable, whereas fear is related to the specific
behaviors of escape and avoidance (King, Hamilton, and Ollendick, 1988:
Ohman, 2000). Anxiety and fear are distinct from phobia, which is
traditionally defined as an irrational severe, persistent and unreasonable
fear associated with an anxiety response that cannot be controlled
voluntarily (King, Hamilton, and Ollendick, 1988; American Psychiatric
Association -APA, 2000).

In dentistry, the terms dental anxiety (DAY and dental fear (DF) are
often used synonymously (Gustafsson, 2010). Dental anxiety represents

3
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a general state in which the child experiences a level of apprehension and
is prepared for something negative 1o happen during dental visit. Denzal
Jear represents a normal emotional reaction to a specific threatening
external dental stimulus (Klingberg, 2008). It has been recommended by
Klingberg and Broberg 10 use Dental Jear anxieny (DFA) for strong
negative feelings associated with dental treatment among children and
adolescents (Klingberg and Broberg | 2007). In extreme form with severe
dental fear anxiety, it takes phobia-like proportions "Denral phobia",
which may result in avoidance or endurance ol the dental experience with
significant discomfort (Porritt, Marshman and Rodd, 2012),

The most frequent causes of DI'A especially in childhood include:
the sight, sensation, and fear of pain from the needle and dental drill.
These have been frequently shown 1o be the most fear-evoking stimuli for
dentally anxious children (Rantavuori. et.al., 2004; Taani, El-Qaderi, and
Abu - Alhaija, 2005). Fear is related to the anticipation of being
deccived/betrayed and losing control, fearing of the unknown, fear of
invasive procedures and fear of the repeating  of' negative  past
experiences. Along with fear of meeting unfriendly medical staft and of
being confined in small places are important determinants of dental fear
(Chapman and Kirby-Turner, 1999: Chapman and Kirby-Turner, 2002:
Crossley and Joshi, 2002; Armfield, Stewart and Spencer, 2007:
Klaassen, Veerkamp and Hoogstraten, 2007; Raducanu, Feraru, Herteliu
and Anghelescu, 2009).

Whereas  children  sometimes  attend  with  fears ol specitic
treatments, other children report a more general anxiety associated with
the dental setting /' treatment (Ashkenazi, Faibish and Sarnat, 2002).
However, it is also to be expected that a proportion of children will
display anxious behaviors that are not the result of “dental anxicty’ (e.g.,
generalized anxiety). Therefore, assessing the nature of a child’s anxiety

4
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i extremely important in dete

rmining the most appropriate and effectjve

management strategy (Porritt, Marshman and Rodd, 2012).

%n. In spite of the improvements in pain control and treatment
§ modalities, dental fear and anxiety have remained relatively constant
- during the last 50 years (Salem. Kousha, Anissian. and Shahabi, 2012).
Nature of Dental Fear Anxiety:

% An important conceptual  development in exploration of  the
" phenomenon of anxiety can be attributed to the work of Spielberger. He
- has made a distinction between the more temporary condition of ‘State
2. Anxieny” and the more general and longstanding quality of *Trair Anxiery”.

State anxien' (A-state) reflects a "transitory unpleasant emotional state or
condition of the human organism while coping with threatening or

dangerous  situations. It js characterized by subjective, consciously

?"‘K‘f‘ ’%&ﬂ&l‘?‘

perceived  feelings of tension  and apprehension, and  heightened

autonomic nervous system activity” (Spielberger, 1983). In general, states

refer to any reliably measured characteristic, but typically, state variables

refer to conscious, verbally  reportable  qualities  such  as moods

(Matthews, Deary and Whiteman, 2003).

On the other hand  Trair anxiety (A-trait) relatively refers o stable
individual differences in a tendency to respond with an increase in state
anxiety while anticipating a threatening situation in the environment’
(Spiclberger, 1983). Spielberger characterized trait anxiety as a general

disposition to experience transient states of anxiety, suggesting that these

two constructs are inter-related (Spielberger, Sydeman, Owen, and

- Marsh, 1999).

{“ pe . . ~ . . ;o ~
I'he main assumption of the state-trait models is that the effects of

§ . .

; tratts on behavior are mediated by states, i.e., that states influence more

directly internal processing activities and have a more direct clfect on

%iu

N
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behavior than traits can do (Tovilovi¢, Novovi¢, Mihi¢, and Jovanovic,

2009). Both aspects of A-state and A-trait have been combined in dental

N

fear and anxiety DFA (Chapman and Kirby-Turner 1999).

Age and Dental Fear Anxiety:

Dental fear is recognized as one of the most common fears and
phobias (Fiset, Milgrom, Weinstein, and Melnick, 1989: Oosterink, De
Jongh and Hoogstraten, 2009). Dental fear has been prevalent among
children younger than three years, but it also appears among older
children and adolescents (Chapman and Kirby-Turner, 1999). Dental fear
and anxiety DFA have been reported to be relatively common in children
and 1o affect 5.7 6.7% of all children (Klingberg. Berggren, and Noren,
1994; Wogelius, Poulsen, and Toft Sorensen, 2003). Morcover, it reaches
06-20% among both children and adolescents. However, as children grow

older, they may develop their own methods to control it (Klingberg, and

Broberg, 2007).

Gender and Dental Fear Anxiety:

It has been found that, girls appear more secure than boys and
exhibit more exploratory behavior: for example, they are curious and
touch things (Rousset, Lambin, and Manas, 1997). However, in relation
to dental treatment, there is no consensus. Some studies have indicated
that it was boys and not girls for whom fear is more likely to be the factor
hindering dental visiting (Kleiman, 1982: Udoye, Oginni and Oginni,
2005). Other studies claimed that girls showed higher levels of dental fear
anxiety than boys (Chellappah, Vignesha, Milgrom and lam, 1990:
Peretz, and Elrat, 2000; Chapman and Kirby-Turner, 1999; Helt, Meng,
Bradley, and Lang, 2007; Klingberg and Broberg, 2007; Hittner and
Hemmo, 2009). On the other hand, lew studies did not find any direct

6
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effect of gender on childhood dental fear (Milgrom, Mancel, and King,
1995 Schwarz and Birmn, 1995). Recently, Carrillo-Diaz and her
colleagues have found that girls have a high level of DFA that has been
associated with low levels of oral health-related emotional well-being. In
contrast, dental fear and anxicty do not influence oral health related
emotional well-being in boys (Carrillo-

Maroto, 2013).

Diaz, Crego, and Romero-

Types of Dental Fear Anxiety:

Although mild fear is a normal expectation during the child’s
development, but when the extent is disproportionate to a natural threat,
the problems are evolved. Fearful patients, based on the origin ol their
lear fall into two broad distinctions: cxogenous and endogenous. In the
endogenous fear (fcar (rom unknown) any experience that is new and
unknown to the child will produce fear until the child has proof that there
1s no threat 1o his well-being. It is believed that the exogenous (acquired)
type of fear is related to a direct or indirect traumatic experience
(objective or subjective fear). Objective fear is produced by direct
physical stimulation of the sense organs and is generally not of parental
origin. Therefore, when a child has had previous contact with a dentist
and has been managed so poorly, he necessarily develops a fear of future
dental treatment (Chapman and Kirby-Turner, 1999; Gustafsson, et. al..
2007; Gustafsson, 2010). On the other hand, subjective fear is that based
on feeling and attitudes that have been suggested to the child by others
about him without the child having had the experience personally. Thus,
it may be a component of a constitutional vulnerability to anxiety

disorders (I.ocker, Poulton, and Thomson, 2001).

com
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Impact of Dental Fear Anxiety on Dentistry:

Dental fear anxiety is a widespread problem that has significant
impact on the individual’s health and psychological well-being as well as
on the dentist’s level of stress (Kleiman, 1982: Abrahamsson, Berggren,

Hallberg, and Carlsson, 2002; Oosterink, De Jongh, and Aartman, 2008:
Diercke, et.al., 2012).

Children and adolescents with DFA are often uncooperative during
dental  visits, thus rendering  treatment s difficult or impossible
(Klingberg, and Broberg, 2007). Such behavior compromises the
treatment outcome, creates occupational stress among dental staftf, and it
is often a cause of discord between dental professionals and patients or
their parents. Moreover, dental fear anxiety may have major and long-
lasting implications for the child and their family. Fearful children and
adolescents may try all the possible means to avoid or delay treatment,
resulting in a deterioration of their oral health (Rantavuori, et.al., 2004:
Armfield, Slade, and Spencer, 2009).

Dental fear anxiety, treatments, and Irequency of attendance for the
dentist seem to be connected. Child with dental fear has been found to be
associated with a lower use of dental care services (Milgrom, et.al.,
1998). Therefore, DFA is not only a psychological problem but also a
dental health problem. In contrast, regular check-ups, providing children
with multiple safe and positive dental experiences could contribute to a
progressive familiarity with dental care events and inoculate young
children against the future development of dental anxiety (De Jongh,
Muris, Horst, and Duyx, 1995: Quteish Taani, 2002: Ten Berge,
Veerkamp, and Hoogstraten, 2002).

Children who fear from going to the dentist have been found to
present with a higher caries experience, a worse periodontal condition,
and a higher number and probability of missing tecth leading 1o poorer

8
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oral health (Bedi, etal., 1992: Klingberg, Berggren. Carlsson. and
Noren,1995 ;Townend, Dimigen, and Fung,2000; Ten Berge, Veerkamp.
and Hoogstraten, 2002: Rantavuori, et.al., 2004 Versloot, Veerkamp,
Hoogstraten, and  Martens, 2004;  Taani, FEl-Qaderi, and  Abu
Alhaija,2005; Armfield, Slade, and Spencer, 2009; Nicolas, ct.al.. 2010:
Pramila, Krishna-Murty, Chandrakala,and Ranganath, 2010).

There is a great relation between DEA and oral health-related
quality of life (O11Qol.). McGrath and Bed; have suggested assessing the
negative impacts of dental discase on quality of life to appreciate the very
positive contribution that healthy dentition makes to everyday life
(McGrath and Bedi, 2004). DFA significantly have a bad influences on
the oral health-related quality of life OHQol. (McGrath, and Bedi. 2004,
Mehrstedt, John, Tonnies, and Micheelis, 2007). Similarly, Kumar et.al
has investigated the effect of dental anxiety, on oral health-related quality
ol life (OHQol.) using the Corah Dental anxiety scale and the OHQol -
UK (W) © questionnaire. As a result, dental anxiety has a significant
impact on oral health-related quality that might lead to a very bad
OHQol. (Kumar, et.al, 2009).

One explanation for the relationship between DFA and poor oral
health outcomes is the vicious cvele, according 1o Berggren model which
describe it as an avoidance, increased dental problems and symptomatic
treatment needs, as well as feelings of guilt, embarrassment. shame and
inferiority (Berggren, Meynert, 1984 cited in Moore, Brodsgaard, and
Rosenberg, 2004) Vicious cycle develops whereby the individual’s fear
which leads them to avoid dental encounters. Resulting in neglected
dental care and causing a worsening of the oral condition. That in return
will lead to the need for more invasive and traumatic treatment causing
maintenance or exacerbation ol the dental fear (Berggren, and Odont,
2001; Armfield, Stewart, and Spencer, 2007: Oosterink, De Jongh, and
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Aartman, 2008; De Jongh, Schutjes, and Aartman, 2011, Armfield, 2012).
The development of this cycle according to Hakeberg model is sometimes
conceived of as a spiraling, escalating process over time in which time
considered as a major dimension. Thus, vicious spiral continue in
development unless it is broken at any given time for any reason like
referral for specialist, or major social support from family (Fig. 1)
(Hakeberg, 1992 cited in Hégglin, Carlsson and Hakeberg, 2013).

Armfield in a recent study on the associations subsumed by a
vicious-cycle model found that while dental fear had a strong association
with both dental visiting and subsequent treatment need, the association
between visiting frequency and perceived treatment need was strong
across all levels of dental fear. Thus, anyone who avoided going to the
dentist, irrespective of their level of dental fear, was more likely to have
greater treatment need and to visit the dentist for a dental problem
(Armfield, 2012).

Deterioration
of oral status

T/‘,,,e

Dental anxiety

Avoidance of
dental treatment

Increased

awareness "
Feelings of shame

and inferiority

Fig. 1. The vicious spiral of dental anxiety (Hakeberg model).
(Hégglin, Carisson and Hakeberg, 2013).

Beyond the impacts of DFA on dental care, it may also cause sleep
disorders, affecting one’s daily life which includes: physiological,

cognitive, behavioral, health and social activities (Cohen, Fiske, Newton,

10
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2000; Doebling and Rowe, 2000). Furthermore. it has
on one’s psychosocial functioning (Mchrstedt,

2004).

Caring for children with dental anxiety can also have 4 real impact
on dental practitioners and dental service provision as it can be time
consuming and stressful for the clinician (Moore and Brodsgaard, 2001),
Indeed, anxious children are one of the key groups that make general
dental practitioners refer them to secondary care services (1 larris, Pender,

Merry, and | co. 2008).
DIA acquired in childhood may persist to adulthood and is g

significant predictor for avoidance of dental visits in adulthood (Milgrom
and Weinstein, 1993). Interestingly, Poulton et.al research has found
that there may be long-term oral health implications resulting from
children’s dental anxiety. as dentally anxjous children are more likely 1o
be symptomatic, rather than proactive, users of dental services in

adulthood (Poulton, Waldie, Thomson, and Locker, 2001).  This

pinpoints childhood as g critical stage for preventing and intercepting
DEA, and thereby assists people to protect their oral health in the long
term. Thus, prevention of fear development through the use of effective
behavioral  child management techniques combined  with preventive
dentistry should be 4 fundamental part of general  dental practice

throughout the world (Crocombe, ct. al., 2011),

Measurement of Dental Fear Anxiety:

Due to the importance of dental fear anxiety, various measures
have been developed in a bid 1o develop a uniform method of assessing

and grading dental fear in children. Many of these measures quantify

dental fear by measuring, scoring and summarizing the results (I'olayan
and Kolawole, 2004).

a negative impact

Ténnies and Eisentraut,
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%. The currently existing measures for dental fear are numerous. Past

classifications have been based on the type of the tools used for

measurement. They were classified as: (1) Physiological and IHormonal

measures, (2) Projective techniques (questionnaire  with continuous

response scale), (3) Behavioral rating scales (direct observation of the
behavior during dental treatment) and (4) Psychometric scales (self=report

ol anxiety by child or accompanying parent) (Klingberg, Vannas

Lofqgvist, and Hlwang, 1995).

These  four types of measurement techniques  have  been

ﬁ“ﬁ‘@‘

categorized into two broad types of measurement which are used most

frequently in rescarch: (i) Observations by the dental staff or an

e

independent observer of the child's behavior and physiological and

hormonal functions during dental treatment, and (ii) the child's self/oywn

reports ol anxiety, or reports from the accompanying parent, using

y*’“'?‘

psychometric and projection  scales. (Aartman, Van Everdingen,

Hoogstraten and Schuurs, 1996, 1998). There was another reclassification

for these measurements based on their possible use for assessments rather

than their type. They include two main categories;  epidemiological
measures which are cqual o self-reporting method and diagnostic tools
which are equal to observational tools (Folayan and Kolawole, 2004).

(1) Physiological and hormonal measures: they are descriptive measures

that can be used for diagnostic purposes. These indirect measures ol

dental fear have been used to assess heart rate, pulse rate, skin

conductance, muscles tension, blood pressure, palmer sweating and

%ﬁ decreased salivary secretion (Melamed, 1986a: Freeman, 1999a; Irwin
i and Hauger, 2002). Several investigators have measured children's
- physiological reactions to dental settings. Physiological and hormonal
’i measures proved that they have some sort of ability 1o measure DIFA
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(Melamed. et. al., 1975, c¢ited in Folayan and Kolawole, 2004: Tuutti,
1986, cited in IFolayan and Kolawole, 2004).

There were a limitations of using these tests include the fact that
such techniques are restricted 1o specific test situations requiring special
equipment. This in itself could affect results because the equipment could
provoke anxiety (Klingberg, 1995; Alwin, Murray and Britton, 1999),
Physiological methods ofien require experience in using and interpreting
results from the specialized equipment not used in the normal remit of
practice. In addition, these methods are time consuming involving some
interruption to the normal running of the dental clinic (Buchanan and
Niven, 2002).

The measurement of fiee cortisol in saliva has been found to be a
reliable method of measuring stress and fear in children in dental and
non-dental = studies (Benjamins, Asscheman, and  Schuurs, 1992:
Kirschbaum and Hellhammer, 1994: Krueger etal., 2005). Stress
activates the production of adrenal hormones and the amount of salivary
cortisol is equal to free cortisol in serum’ Thus the measurement of free
salivary cortisol olfers a convenient way to monitor the systemic
adrenocortisol  response 1o stimuli (Chrousos and  Kino, 2007).
Helthammer, Wiist and Kudielka have investigated the validity and
psychobiological significance of salivary cortisol showing that salivary
cortisol is a uscful marker in stress researches (Hellhammer, Wiist and
Kudielka, 2009).

(2) Projective techniques: they arc of special interest as they cnable
information 1o be obtained about the child's personal leelings and
thoughts about dental care. This kind of information is very hard to obtain
through the other methods. The technique includes, for example, the
child’s interpretation of picture stories, the child’s drawing of a person,
the child being asked to tell a story about something or someone. These

13
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% measures are used commonly in clinical child psychology (Klingberg,

Vannas [.6(qvist, and Hwang, 1995).

The most famous types of the projective technique are Children's
i Dental Fear Picture test (CDFP) which has been developed by Klingberg
% and Twang. It contains three different subtests, two of which are

projective. One subtest contains pictures showing animals in dental care-

related situations. The other subtest is constructed of pictures where the

child can point out answers to questions. The final subtest js a sentence

completion task (Klingberg and IHwang, 1994), Klingberg and his

| 3

- coworkers have ascertained the validity of" this measurement which

§ showed a high value of sensitivity and specificity for the measurement of

- dental fear (Klingberg, Vannas Lofqvist. and Hwang, 1995). The

% projection technique however, suffers from questionable reliability and
validity due 1o difficulties in the interpretation of stories and the

\fﬁ standardization of'scoring (Buchanan and Niven, 2002).

% (3) Behavioral rating scales: These are the most [requently used

measures for diagnosing dental fear with children, The advantages of

behavioral rating scales include case of administration, non-intrusive and

conceptualization (Venham, Gaulin-Kremer. Munster, Bengston - Audia.

1980). Assessment of children based on their behavior is one of the most

important skills for pediatric dentists, Rating scales which employ

independent observations of children's' behavior during treatment are

available for children as young as 36 months of age, till school-aged

e

youngsters (Melamed, 1986b).

Leventhal and Sharp have documented that child behavior can be

observed in facial expression during dental treatment and proposed

classilication criteria for observations of lacial expression (I.eventhal and

Sharp, 1965, cited in Shinohara, etal., 2005). However, difficulties are

also encountered during detailed observation of facial expression during
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dental treatment. Tsuchiya, and others, have proposed a classification of

child behavior during dental treatment that does provide 37 detailed items
for observation (Tsuchiya, ctal., 1975, cited in Shinohara, et.al., 2005). In
spite of this advantage, this classification. which is also well known in
Japan as the Behavior Evaluation Scale (BES). does not provide an casy
observation of the 37 items in daily clinical practice (Shinohara, et.al..
2005).

Furthermore, American Academy of Pediatric Dentistry (AAPD)
have demonstrated assessment tools that have some efficacy in the
pediatric dental setting, along with a brief description of their purpose;
Toddler Temperament Scale (I'ullard, McDevitt , and Carey, 1984, cited
in AAPD, 2013a: L.ochary, Wilson, Griffen, and Coury, 1993) Evherg
Child Behavior Inventory (ECBIY Eyberg and Pincus,1999) and
Behavioral Stvle Questionnaire (BSQ) (Radis, Wilson, Griffen, and
Coury, 1994) . These scales comprise a series of questionnaires designed
Lo assess temperament in infancy and childhood in a range of (1-7 years).
Eyberg Child Behavior Inventory has measured Frequency and intensity
ol 36 common problem behaviors.

According to American Academy of Pediatric Dentistry (AAPD),
one of the most reliable and frequently used behaviors rating systems in
both clinical dentistry and research is the /rank/ Behavioral Rating Scale
(FBRS) (AAPD, 2013a). This scale separates the observed behaviors into
4 categories according to the child's attitude and cooperation or lack of
cooperation during dental treatment, ranging from definitely negative to
definitely positive (Frankl, Shiere, and Fogels, 1962). Wright in 1975 has
added symbolic modification (+, ~) to the Frankl's rating scale and made
it more applicable and easier to understand child behavior which was
rated before using numbers (Wright, 1975). Frankl method lends itself a
shorthand form that can be used for recording children’s behavior in the
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dental office. One can identify those children displaying a positive
cooperative  behavior by jotting down “+” of "7 Conversely,
uncooperative behavior can be noted by =" or - v (Wright, 1975).
Although the Frankl method of classification has been a popular rescarch
tool, it does not provide definite items  for clinical observation
(McDonald, Avery and Dean, 201 1).

(4) Self-report Psychometric scales: they are measures used (o determine
the prevalence of dental fear in populations. They are valuable for
research, manpower and resource planning (Folayan and Kolawole,
2004). These measures are inexpensive, flexible, and casy (o administer
in the clinical setting. They often result in continuous score ranges that
can easily be compiled and processed statistically. It is the most common
method of assessing dental anxiety and their use is well-documented.
However, potential problems may still exist; this is due to the significant
difference of their measures in terms of administration, scoring and
interpretation (Aartman, Van Everdingen, Hoogstraten and Schuurs,
1998).

Newton and Buck published a review of the different measures of

[car and anxicty in dentistry. The review identified the reliability, validity
and uscfulness of the measures. The questionnaires were grouped into
four categories according to the age and uses: (1) adult dental scales, (2)
scales for children and adolescents, (3) general anxiety adult scales and
(4) measures of dental pain (Newton and Buck, 2000). The second
category included the Children's I-ear Survey Schedule (CFSS) (Scherer
and Nakamura, 1968), the Venham Picture Test (VPT) Venham, 1979),
Dental Subscale of the Children's IFear Survey Schedule (CESS-DS)
Cuthbert and Melamed,1982) . Fucial Image Scale (FIS)(Buchanan and
Niven, 2002).
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In a search of PubMed, it has been found that Dental Anxiety Scale

(DAS) (Corah, 1969), and the Dental Fear Survey (DFS) (Kleinknecht,

Klepac, and Alexander. 1973) were the most commonly cited measure of’

fear and anxicty in dentistry for adult. On the other hand, Dental Subscale
ol the Children’s Fear Survey Schedule (CFSS-DS) was the most wildly
used scale for children (Armficld, 2010).

The Denial Anxiety Scale (DAS) is also called Corah's Dental
Anxiety Scale (CDAS) (Corah, 1969). It consists of a questionnaire that
can be used for adults or children and provides a useful and short measure
of dental anxiety (APA, 2000). It consists of four multiple choice
questions, cach with five alternative responses ranging in value from 1 (o
5. with 1 being the calmest choice and 5 being the most anxious choice.
Corah considered anxious patients 1o score 13 or higher on the scale
(Corah, 1969). This questionnaire has been criticized as exhibiting a range
scores that are 0o narrow to be used effectively in clinical studies and for
not covering all aspects of dental fear (Newton & Buck, 2000).

To overcome the shortcomings  of the DAS. the original
questionnaire has been modified by the addition of a fifth item that asks
about responses 1o the administration of local anesthetic and by a change
in the response format (Newton & Buck, 2000). The scale called
Modified Child Dental Anxiety Scale (MCDAS) (Humphris, Morrison
and Lindsay, 1995). The scale has shown advantageous psychometric
properties in comparison with the original DAS. Its reliability and
validity have also been proven to be adequate (IMaugejorden and Klock,
2000; Tlguy. llguy, Dinger and Bayirli, 2005: Humphris, and Hull, 2007
Margincan and Filimon, 2012).

Children's Fear Survey Schedule (CF'SS) has been developed by
Scherer and Nakamura. It consists of eighty items on a 5-point respond
scale (Scherer and Nakamura, 1968). It has been demonstrated to have a
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good reliability and validity for measuring dental fear in children
(Milgrom, Jie, Yang, and Tay, 1994). The cumbersome nature of the
questionnaire, designed to be filled by the child patient. has limited its use
despite establishing of a validity report (Scherer and Nakamura, 1968:
Carson and I'reeman, 1997).  As a result, CFSS was revised and
shortened 1o reach fificen items with a S-point response scale. It was
mnitially presented by Cuthbert and Melamed and called Dental Subscale
of Children's I'oqr Survey Schedule (CFSS-DS) (Cuthbert and Melamed,
1982). The schedule was tested for reliability and validity by I'olayan and
Otuyemi. It was found to be highly reliable and had moderate significant
validity (Folayan and Otuyemi, 2002). CFSS-DS has been considered the
most commonly used questionnaire to assess DEFA among children and
adolescents. This instrument has been translated into several languages,
and 1t is available in two versions. one [or parents and one for the
children and adolescents themselves (Chellappah, Vignehsa, Milgrom,
and Lam, 1990; Ten Berge.et. al., 2002: | ee, Chang, and Huang. 2007).

In the previous measurements, parents are supposed to fill the
questionnaire for evaluation of dental anxicty levels in young children
because of the child’s inability 1o comprehend the content of the
questionnaire (Klingberg, 1994). Although parents are required to fill the
schedule for their children, older children can also fill the questionnaire
for self-evaluation. The inability of young patients to fill these
questionnaires themselves is a limiting factor as the opinion of the very
young child cannot be obtained directly (FFolayan, Idchen, and 0Ojo, 2004).

It remains unclear, however, whether parents are able to accurately
estimate dental fear on behalf of their child. Based on the researches
regarding psychological problems in general, the agreement between
informants (parent and child) with regard to the child’s level of dental
anxiety can be expected to be far from perfect (De Los and Kazdin,
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2004). Only few studies have revealed that explicitly in the agreement
between parental rating ol child anxiety and their child’s own rating, and

all of them have shown that there is a questionable agreement between
informants (Folayan, Idechen, and Ojo, 2004; Gustafsson, ot al., 2010;
Luoto, et. al., 2010). Morcover, Krikken and his colleagues have
investigated the parent-child agreement on child dental fear using DFSS-
SD and have concluded that parents tend to estimate the dental fear of
their children slightly higher than their children (Krikken , Krikken
2013).

Children may not have fully developed the ability to recognize and
interpret the physiological and cognitive manifestations of fear and
anxiety, therefore measures of dental fear in children have tended 1o
concentrate on the behavioral component of fear or have used non-verbal
tools such as picture. Accordingly, various techniques have been
developed to circumvent this problem. The child level of fear and anxiety
can be indicated when he/she picks out or points to a picture that
illustrates his/her pereeived emotion.  These picture scales allow for
limited cognitive and linguistic skills. They can be easily administered
and scored in a clinical context (Venham, ct.al., 1980: Klingberg, 1995).

One of the few picture scales available is the Venham Picture Test
(VPT). In this test, children are presented with eight pairs of pictures,
cach depicting cartoon boys in contrasting moods. They are asked to
choose the picture from cach pair that they most feel like at that time, The
advantage of this measure is that it is relatively casy to administer and
score (Venham, 1979). Validity has been demonstrated by showing that
the VPT distinguishes between children referred to a dental hospital for
specific anxiety/cooperation problems, and those referred for other
reasons (Alwin, Murray, and Niven, 1994). However, The VPT does have
some limitations. First of all, the figures on the cards are all male; this
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may present problems when the young patient is a girl. In addition, some
ol the figures are ambiguous in what they are portraying. Finally, the
scale still takes some time 1o complete; this is a salient issue when

considering very young patients (Buchanan, and Niven, 2002).

Facial Image Scale:

Indeed, the most developed picture tests are the Facial Image Scale
(I'1S). FIS has been developed by Buchanan and Nijven and can be used
as an indicator of fear. It is a visual analogue scale comprising of a row of
five faces ranging from very happy to very unhappy. The tool has found
to show a high correlation with the Venham Picture Test (VPT) when
tested for validity. The FIS has a fixed number of faces (not a continuous
line) for the children to choose from. thus making it easier lo score in a
clinical situation, and easier for very young children to understand
(Buchanan, and Niven, 2002). Buchanan and Niven have tried to provide
further evidence for the validity of the FIS, in which it has obtained FIS
ratings from the parent and child in the waiting room of a dental hospital
and the same child and their dentist’s ratings in the dental chair. It has
reported a good correlation with clinically noticeable dental fear in
children (Buchanan and Niven, 2003). To conclude, it is constructed 1o
measure situational dental fear especially tor young pediatric children,
therefore, AAPD had recommended using this measure for very young

children in particular (AAPD. 2013a).

Psychological Development of Preschool Children:

Child development involves more than physical growth, which
often implies only an increase in size. It implies a sequential unfolding
development in general that may involve changes in size, shape, function,
structure, or skill (McDonald, Avery, and Dean, 2011 ). There are four
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E
stages of psychological development which include: Infants (birth - 3
years). preschoolers (3 - 6 years), schoolers (6 -12 years) and finally
adolescents (12 -19 years). Psychological development of preschoolers
children consists ol 3 important categories of development; emotional,
social, and cognitive developments  (Pinkham, Casamassimo, and
McTigue, 2005).

Emotional Development:

The contemporary description of emotional development is based

on Sigmund Ireud's psychoanalviic theory of personality development

e

(1939). He stressed the importance of childhood events and experiences,

but he almost exclusively focused on mental disorders rather than normal

functioning. According to I'reud. child development is described as a

series of 'psychosexual stages'. Freud has outlined the preschooler
children as phallic stage. In this stage, children sexual identity emerges
and a certain degree of masculine or feminine qualities adopted by child.

Besides, their stereotypical sex roles emerge, the children instinets or

wishes (id) and his means to satisfy his wishes (ego) become controlled
by a moral value (superego) like feeling shame, guilt, pride, cte. In the
phallic stage, psychosexual development of boys and girls is cqual, that
cach initially experiences sexual  desire (libido) for mother, and
aggression towards father "Oedipus complex" (Boeree, 2006a; Cherry,

2013a). In the contrary, student—collaborator Carl Jung proposed that
Y g prop

girls experienced desire for father and aggression towards mother via the

"Llectra complex" (Cherry, 2013b).

-

Personality development has been greatly extended beyond Freud's

theory by Erik Lirikson. Frikson's Theory of Psychosocial Development

(1963, 1982) is based on how people learn to interact with others based
on their personal experiences. His "eight ages of man" illustrate a

progression through a series of personality development stages (Robbie,

el g
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1993; Boeree, 2006b). FErikson called the preschooler children as
development of initiative vs. guilt. In this stage, the child continues to
develop greater autonomy, but now he adds planning and vigorous
pursuit of various activities (o it. Children also began to assert his power
and self-control. The initiative is usually shown by physical activity and
motion. At this stage, a child is inherently teachable. One part of initiative
is the eager modeling of behavior of those whom he respects. The
opposite of initiative is feeling guilt or anxious when their activities have
unhappy end for them. This is due to their conscience development
(Boerece, 2006b; Cherry, 2013a).

Another important emotional factor in this stage is aggression.
Aggression is caused by child's inability to exert self-control. There are
two kinds of aggression; instrumental and hostile types. Instrumental
aggression is designed for achieving goal such as taking a piece of Kandy
from a sibling. The other hostile aggression is intended to cause hurt or

pain to another person (Pinkham, Casamassimo, and McTigue, 2005).

Social Development:

One of the arcas that have received great attention from
psychologists is the socialization of children. Socialization of children
takes into accounts both interpersonal relationships and independent
functioning skills (McDonald, Avery and Dean, 2011).

Altred Adler was the first to emphasize the importance of the
social element in child development. In 1912 he founded the society of
Individual Psychology. Adler's theory suggested that every person has a
sense of inferiority. From childhood, people work toward overcoming
this inferiority and asserting their superiority over others "striving for

superiority" (Boeree, 2006¢; Cherry, 2013c).
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Another important theory in this field is Socia/ Learning theory by
Albert Bandura (1969). According to this theory of child development,
children learn new behaviors from observing the actions of others
including parents and peers, and they develop new more skills and
acquire new information (Cherry, 2013a).

Preschooler stage is the time for enormous social growth in the
child development. By age three, a child can understand, take turn, and by
age four, he may cooperate in play as well. By age six, a child is capable
ol'simple team game. During this stage, a value system develops and self-
discipline is imposed on basic argues. ‘The social transformations of
preschooler ensure that their life will never be the same (Pinkham,

Casamassimo, and McTigue, 2005).

Cognitive Development:

It refers 1o the progressive and continuous growth of perception,
memory, imagination, conception, Judgment, and reasoning. It is the
intellectual counterpart of one's biological adaptation to the environment
(Nicolosi, lHarryman, and Kresheck, 1989). Cognition also involves the
mental activities of comprehending information and the processes of
acquiring,  organizing, remembering, and using  knowledge.  This
knowledge is subsequently used for problem solving and generalization

to novel situations (Owens, 2008)

Many theories have been proposed regarding how children learn
about their environment and how cognitive development proceeds. One
of the significant theorists in this arca was a Swiss psychologist Jean
Plaget (1896-1980). Piaget has been one of the most influential figures in
the history of psychology (Diessner and Tiegs, 2001). He developed his
cognitive theory by actually observing children (some of them were his

own children) (Piaget, 1954).
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There are four cognitive developmental stages categorized by
Piaget, which are sensori-motor stage, preoperational stage, concrete
operations stage, and, formal operations stage (Piaget, 1954; 1966). The
preschooler children are classified into the preoperational stage. In this
stage, which is ranging from 2 -7 years, the child is able to represent
action through thought and language. His intellectual development at this
stage is called prefogical (magical). Children attribute life to inanimate
objects, so they believe that anything that moves is alive. This is called
"m'u‘n/lism”(Piagct, 1954; 1964; 1966).

As the child matures, his mental representations are able 1o
pretend, it is a short step to the use of symbols. A symbol is a thing that
represents something else. Another good example of symbol use is
creative play, wherein checkers are cookies, and so on. Along with
symbolization, there is a clear understanding of past and future. On the
other hand, the child is quite cgocentric during this stage, that is, he sees
things pretty much from one point of view (his own!). Thus. child may
hold up a picture, so only he can see it and expects you to see it too
(mountains study) (Piaget, 1954; 1964; 1966: Boeree, 2006d). Perhaps,
the most famous example of the preoperational child’s centrism is what
Piaget refers to as their ability to conserve liquid volume. It is the
development of the child's ability to decenter that marks him as having
moved to the next stage (Piaget, 1954; 1964; 1966: Boeree, 2006d).

Piaget’s cognitive development theory has strongly influenced the
way we view how individuals learn and the processes that people go
through  while constructing  their own knowledge (Reedal, 2010;
Singleton and Shulman, 2014).

There was another influential cognitive developmental theory made
by a Russian psychologist, Lev Vygotsky which is sociocultural theory
(1896-1934). He argued that all intellectual abilities are social in origin.
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lLanguage and thought first appear in carly interactions with parents, and
continue to develop through contact with teachers and others. In
conclusion, interactions with other people are essential for maximum
cognitive development o oceur (Vygotsky, 1978). Traditional
mtelligence tests ignore what Vygotsky called the “zone of proximal
development (ZPD)” Le., the level of performance that a child might
reach with an appropriate help from a supportive adult. Such tests are
“static” measuring only the intelligence that is already fully developed
(Robbie, 1993; Neisser, ctal., 1996). So during preschooler stage,
children engage in much verbal thought, in which language and thinking
are integrated and mutually supportive. Verbal thought allows the
acquisition of complex coneept. Self-directed speech is a behavior that
shows that young children are using language to guide learning (Cook
and Cook, 2005).

Intelligence:

In the lay literature, one often hears about the testing of
intelligence rather than cognition. The two terms, however, are ofien
considered synonymous. The term cognition refers to the highest levels of
various mental processes such as perception, memory, abstract thinking
and reasoning, and problem solving (Boring, 1929, cited in Sparrow and
Davis, 2000). To summarize, cognitive process is the process of using
knowledge and being driven by knowledge (Kagono, 20006).

Wechsler defined intelligence as the overall capacity of an
individual to understand and cope with the world around him. and
assumed one general component of intelligence and several additional
mental abilities. In another word, he described intelligence as a global
intellectual capacity and specific abilities and that “Intelligence is not the
mere sum of these abilities™ (Wechsler, 1939 cited in Georgas, Weiss,
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van de Vijer, and Saklofske .2003; Wechsler, 1958 cited in Blomqvist,
etal, 2013). Experts have defined intelligence according to two themes.
The first theme focused on the individual learning from experience. The
second theme focused on the individual’s ability to adapt 1o the
environment (Williams, 1996),

Sternberg proposed three types of intelligence: analytical, creativc,

and practical. However, most of the intelligence tests measure primarily

the analytical one which i the type of thinking emphasized in school
learning (Sternberg, 1985 cited in Georgas, Weiss, van de Vijer, and
Saklofske, 2003). The point is that intelligence is not only the type of
cognitive activity manifested in educational settings but also includes any
cognitive activities involved in every day settings (Williams, 1996).

Although there are many different definitions and theories about
cognition and intelligence, almost all of them are concern with the
existence of multiple cognitive component processes (Sternberg and
Kautman, 1998). Regardless of the careful thought on the definition of
intelligence, there is no unique definition of intelligence (Cohen and
Swerdlik, 2004).

Itis generally accepted that intelligence is inherited but can also be
related to the environment. While some studies showed that heredity is an
important factor in determining intelligence, it was also suggested that
environment is a critical factor in determining the extent of its expression.
In short, our genes determine the quality of our intelligence, our ability to
integrate and the process information. The level of our intelligence
determines how well we cope with changes in our environment (Neisser,

ctal., 1996; Brain Matrix, 2013).
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Intelligence Quotient:
During the application of intelligence test, test-takers may be asked
to give the meanings of words, to complete a' series of pictures, o
indicate which of the several words does not belong with the others. Their
performance can then be scored to yield several sub-scores as well as an
overall score. By convention, overal] intelligence test scores are usually
converted to a scale in which the mean is 100 and the standard deviation
is 15, Approximately 95% of the population has scores within two
standard deviations of the mean, i.c.. between 70 and 130. For historical
reasons, the term “1Q” is often used to describe scores on tests of
intelligence. It is originally referred to as “Intelligence Quotient™ or the
general index of cognitive ability that has been formed by dividing a so-
called mental age by a chronological age, but this procedure is no longer
used (Neisser, et.al., 1996).
In fact, individuals rarely perform equally well on all the different

Kinds of items included in a test of intelligence. Nevertheless, subtests
measuring different abilitics tend to be positively correlated, for instance,

people who score high on one such subtest are likely to be above average

on others as well. These complex patterns of correlation can be clarified

by factor analysis, but the results of such analyses are ofien controversial

themselves. Today, there are two major schools of thought on the nature
of intelligence. The first one, supported by such psychologists believes
that all intelligence comes from one general factor, known as g, which
has been emphasized by Spearman (1927). The proponents of the other
school of thought think that there is more than one general type of
intelligence, or in other words, there are different types of intelligences
(Paik, 1998). In fact, both of Gardner's theory (1983) and Sternberg’s

theory (1985) have been considered the two major theories that describe a
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multiple forms of intelligence or what has called “multiple intelligences™

(Neisser, et.al.. 1996).

Tests of Intelligence:

Intelligence  test interpretation  remains  one  of the  most
controversial and divisive issues in psychological assessment. Tests of
intelligence itself (in the psychometric sense) come in many forms. Some
use only a single type of item or question while other use a multiple item
test (Neisser, ct.al., 1996).

Single Item Intelligence Tests: these 1ests aim to examine single specific
purposes intelligence from the cognitive index such as verbal intelligence.
Examples of single item tests include the Peabody Picture Vocabulary
Test (PPVT) by Lloyd Dunn (1959) and the standard Raven s
Progressive Matrices ( RPM) by Raven (1960).

The  Peabody  Picture Vocabulary  Test (PPVT) scale (1959)
measures verbal intelligence. It is g multiple-choice test designed to
cvaluate the receptive vocabulary (assessed through hearing and by
indicating "yes" or "no") of children and adults. The test is administered
to individuals from age 2.5 years through adulthood. It requires no
reading skills, and it is untimed (Dunn and Dunn, 1981, cited in
Grigorenko, and Stemnberg, 1999). The PPV have been revised to
Peabody Picture V()ca/m/u/:v Test. Fourth Edition (PPVT-4) (Dunn and
Dunn, 2007).

Raven's Progressive Matrices (RPM) is a nonverbal, untimed test
(Raven, 1960 cited in Gudjonsson, 1995). A separate test, referred to as
Colored Progressive Matrices (RCPM) (Raven, 1965, cited in Wright,
Taylor and Ruggiero, 1996), has been developed for children in the (5-
I'1) age range. The latest edition of the tests has been published in 1995,
This test series is not generally appropriate for preschoolers (Fields,
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1997). The RPM test is a commonly used test of general human
intelligence. It is somewhat unique as a general intelligence test, as it
focuses on visual problem solving (Kunda, McGreggor, and Goel, 2009).

Multiple Item Intelligence Tests: Although the previous instruments are
usclul for specilfic purposcs, there are more familiar measures of general
intelligence with multiple items such as the Stanford-Binet tests (1905-
1915) . the Wechsier tests (1967) .McCarthy Scales of Children's Abilities
(1972) . The Kautman Assessment Battery for Children (K-ABC) (1983),
Woodcock-Johnson Psycho-LEducational Batterv-Revised:  Tests of
Cognitive Ability (WJ-R COG) (1989), Differential Ability Scales (DAS)
(Elliot, 1990) and the Mullen Scaleys of Early Learning (MSEL) (Mullen,
1995) have included many diflerent types of items, both verbal and
nonverbal (Grigorenko, and Stemnberg, 1999).

Wechsler Intelligence Scales measure intellectual performance as a
multidimensional construct. Wechsler created the Intelligence Scales in
1939. Since 1939, four scales have been developed and subsequently
revised, to measure intellectual functioning of children and adults. The
Wechsler Memaory Scale- 1V (WMS-1V) (Wechsler, 2009), Wechsier

Adult Intelligence Scale-1V (WAIS- 1V) (Wechsler, 2008) which has been

intended for use with adults, The Weehsler Preschool and Primary Scale

of Intelligence-1V (WPPSI-1V) (Wecehsler., 2012) which has been
designed  for children age (4-6.5 years), and Finally, Wechsler

Intelligence Scale tor Children-1V (WISC- 1V) (Wechsler, 2003) which

has been designed for children ages (0-16 years). The Wechsler’s scales

mclude both verbal and performance subtests to compute verbal and
performance 1Qs. Verbal subtests generally require knowledge of verbal
coneepts whereas performance subtests rely more on spatial relations
skills. Wechsler's scales has adequate validity, researchers conducted
several factor-analytic studies on the different version of Wechsler's
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scales (Gyurke, 199]: Kaplan, Fox, and Paxton, 1991; Wechsler, 1991
Kaplan, 1992: Kaufiman and l,ichtenberger, 1999; Wechsler, 2002;
Georgas, Weiss, van de Vijer, and Saklofske, 2003: Grant, 2010).

However, the Wechsler's scales in general have a number of
drawbacks. The major one s the length of the test: Many young children
cannot remain focused and attentive during the entire administration of
the test. The Wechsler's scales do not provide an alternative stopping
rule, which makes the test rather frustrating for young children. In
addition, many subtests rely heavily on extensive expressive language
skills (e.g., comprehension and vocabulary) (Whitten, Slate, Jones, and
Shine, 1994: Frazier and Youngstrom 2007: Bowden, et. al., 2008).

The McCarthy Scales of Children's Abilities (MSCA) (McCarthy,
1972, cited in Sattler, 1992), it forms a well standardized and
psychometrically sound measure of the cognitive abilities of young
children (ages 2.5- 8.5 years). The test is individually administered and
takes about 45 to 60 minutes (o administer, depending on the age of the
child. Construet validity; however, appears to be questionable, with
different numbers of factors revealed in different studies and for boys and
girls (Grigorenko, and Stemnberg, 1999: Kaplan and Sacuzzo, 2010).

Kaufman Assessment Battery for Children (K-ABC) (Kaulman and
Kaufman, 1983 cited in Glutting, McGrath, Kamphaus and McDermott,
1992) measures both intelligence and achievement. It was designed 1o
assess functioning in both normal and exceptional children of the ages
(2.5 - 12.5) years. FFunctioning is assessed through four global indicators:
sequential processing, simultaneous processing, nonverbal performance.
and achievement. It has been revised to the Kaufiman Adolescent and
Adult Intelligence Test (KAIT) (Kaufman & Kaufman 1993). However,

the K-ABC/KAIT is not recommended for use as the primary instrument
for identifying the intellectual abilities of normal or special children
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cither in research or in clinical settings (Rust and  Yates, 1997

Grigorenko, and Stemnberg, 1999).

Woodcock-Johnson Psycho-Educational Battery-Revised: Tests of

Cognitive Ability (WJ-R COG) (Woodcock and Johnson, 1989, cited in
L:vans, Tannehill, and Martin, 1995) is designed for individuals aged 24
months through 95 years. The battery contains 21 tests of cognitive
ability divided into standard and supplemental batteries. WI-R COG has
been revised to the Woodcock-Johnson® [1] Tests of Cognitive Ahilities
(WJ I COG) (Woodcock., McGrew, and Mather, 20014, 2001b, 2001c,
2007a, 2007b). This battery comprises a wide age-range, comprehensive
system for measuring general intellectual ability g (Schrank, McGrew,
and Woodcock, 2001). Unfortunately, these abilities are underrepresented
in the WI-R COG variant for young children (McGrew and Hessler.
1995; McGrew and Murphy. 1995). Moreover, due primarily to the
limited attractiveness of the stimuli for younger children, the lack of
discontinuation rules, and a certain dependency on verbal responses, the
WI LT COG test is rarely used in early-child assessment (Schrank, and
Wendling, 2009)

The Differential Ability Scales (DAS) (Elliott, 1990a) form an
individually administered battery of cognitive and achievement tests for
children and adolescents from ages (2.5 - 17 years). The Cognitive
Battery is organized into a set of core subtests and a set of diagnostic
subtests that provide additional information on specific abilities (Elliott,
1990b). It has been shown to produce reliable and valid indicators of
cognitive ability (Aylward, 1992; Reinehr, 1992; Alfonso and FFlanagan.
1999). The main limitation of the test is the length of direction and the
high number of basic concepts (Di Cerbo and Barona, 2000; Elliott,
2005).  Currently it is revised into its second edition (DAS-11) (Elliot,
2006) and it has also been validated later (Fiorello, et.al., 2008).
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The Mullen Scales of Larly Learning (MSEL) (Mullen, 1995) are
designed (o assess children's development from birth to the age of 68
months. The child should be assessed in five different domains: gross

motor, visual reception, fine motor, receptive language, and expressive

%
%
%

language. The domain data can be combined into the overall early

learning  composite  score  which represent  the  so-called  general

intellectual ability. The information related to content validity presented
in the MSEL manual is inadequate. No evidence of MSEL's ability to
identify children with learning  disabilities or mental retardation is

presented in the test manual (Byrnes and Fox, 1998).

Stanford-Binet Intelligence Test:

In late 1901, the French research psychologist Alfred Binet (1857-
[911) revealed to his colleagues his intention to measure intelligence
using specially developed tests and measures (Thorndike, Hagen, and

Sattler, 1986). At a conlerence in Rome in April 1905, a paper prepared

by Binet and a physician Theodore Simon that announced the
development of an objective measure capable of diagnosing different
degrees of mental retardation(Wolf, 1973, cited in Becker. 2003). This
announcement was followed 2 months later by the publication of the
Binct-Simon Intelligence Test in 1" Anée Psychologique (Binet & Simon,
1905, cited in Becker, 2003). The 1905 Binet-Simon scale differed
greatly from the scale that we use today. The original scale consisted of
30 pass/fail items/tasks. The tasks were also difterent from today’s items
and required a combination of mental and physical strategies to complete
cach task (Thorndike, Hagen, and Sattler, 1986: Roid. 2003a; Chase,
2005).

The first revision of the Binet scale was developed in 1908;

however, the majority of the scale was left unchanged. By 1911, the scale
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was in its second revision and the age range had been extended through

adulthood. The scale has been rebalanced, by including five items for

each age level, which were language, auditory processing, visual
processing, learning and memory, and problem solving (Roid, 2003a:
Chase, 2005).

In 1916, Lewis Terman of Stanford University authored Stanford

revision and extension of the Binet-Simon Intelligence Scale (Terman,
1916, cited in Becker, 2003). This manual presented translations and
adaptations of the I'rench items, as well as new items that Terman had
developed and tested between 1904 and 1915 that was published in the
United States. After publication of his changes, a revised version of the
Binet-Simon scale was published in 1916 and was entitled the Stantord-
Binet Intelligence Scale which was the most comprehensive revision of
Binet’s original scale. (Minton, 1988 cited in Becker, 2003; Roid, 2003a:
Chase, 2005).

By 1937 Terman had revised the Stanford Binet, with the help of
Maud Merrill, into the Revised Stanford-Binet Intelligence Scale. The
revision included two alternate tforms, the £ form (for Lewis) and M Form
(for Maud) Stanford-Binet Intelligence Scales, cach with 129 items
(Terman and Merrill, 1937, cited in Becker, 2003). In the 1950s, Merril
took the lead in revising the Stanford-Binet, selecting the best items from
orms 1. and M to be included in a new version of the test. The two forms
from 1937 were combined to create the Stanford-Binet Intelligence Scale,
l'orm L-M (Terman and Merrill, 1960 cited in Becker, 2003). It was
different from its predecessor in that it included a deviation intelligence
quotient with a normative mean of 100 and a standard deviation of 16
(Silverman and Kearney,1992),

The fourth revision of the Stanford-Binet was The Stanford-Biner
Intelligence Scale: Fourth Edition (SB-1V) (Thorndike, llagen, and
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Sattler, 1986). It administered intelligence test used to assess the
cognitive abilities of individuals from age 2 years to adulthood. It has
retained much of the content of the Form L.-M edition: similar items were
grouped together into point scales. The fourth edition was based on a
hierarchical model of intelligence. The four main areas assessed were
verbal reasoning, abstract/visual reasoning, quantitative reasoning, and
short-term memory derived from a total of 15 subtests (full battery test).
It did provide an overall score that appraises general cognitive
functioning, it is called composited score (overall 1Q). SB-1V permits also
calculation of any combination of subtests psychologists wish to regroup-
promoting flexibility in administration and interpretation. Therefore, the
full battery test is not necessarily used to measure the intelligent Quotient
(1Q); an item-reduction short form (4hbreviated rest batterv) is proved to
be a more comparable estimate of the (ull battery composite (Nagle, and
Bell. 1995; Youngstrom, Glutiing, and Watkins, 2003).

To establish the starting point (basal level), the Vocabulary subtest
of the fourth edition was used as a routing subtest, along with the
subject’s chronological age (Grigorenko and Stemnberg, 1999: Roid,
2003a). SB-1V subtest scores had a mean of 50 and a standard deviation
ol 8. The SB-1V was standardized on 5000 individuals with somewhat
under-represented low socioeconomic statues (SES) and over-represented
high SES  participants (Thorndike, Hagen, and Sattler, 1986: Roid,
2003a).

Overall, the validity of the SB-1V is considered adequate.
However, there is a general consensus regarding the two factor structure
of the SB-1V for preschoolers; verbal and nonverbal factors (Molfese, el.
al., 1992). The vocabulary, comprehension, absurdities, and memory lor
sentences are forming a verbal comprehension factor. On the other hand.,
pattern analysis, copying, quantitative, and bead memory forming a
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nonverbal reasoning/ visualization factor (Sattler, 1992). As for validity,
dozens of studies have been carried out comparing the SB-1V with other
major intelligence tests, such as the Wechsler’s scales (Brown and
Morgan, 1991; McCrowell and Nagle, 1994). K-ABC (Lamp and Krohn,
1990; Rothlisberg, and Mclntosh, 1991), and others. In general,
correlations between the total scores of the SB-[V and other instruments
have been moderated to be high (McGrew and Flanagan, 1996; Simpson,
etal, 2002) and test scores for exceptional  groups (e.g., learning
disabled, gifted) have been essentially similar (Sattler, 1992: Cornelius.
ctal., 2010). Therefore, the SB-1V appears to be a valid measure of many
aspects of intellectual functioning for children of most ages and for a
variety of exceptional subpopulations (Grigorenko and Stemnberg, 1999;
Youngstrom, Glutiing, and Watkins, 2003; Chase, 2005).

In fact, SB-1V has been translated 1o Arabic language, and then it
has been standardized and normalized to meet the Iigyptian people norms
by L.ewis Malika in Ain Shams University. Because of that, we can apply
this test to Arabic children casily and make many rescarches about their
cognitive behavior and to study their impact in many applications
(Malika, 1998a; 1998b; 1998¢).

Finally in 2003, the Fifth Edition (SBS) (Roid, 2003a; 2003b) was
published. This edition attempts to carry on the tradition of the prior
editions while taking advantage of current research in measurement and
cognitive abilities. Like the Fourth Ldition, the SBS includes multiple
factors. These factors are modified from those on the Fourth L:dition, but
they represent abilities assessed by all former versions of the test. The use
ol routing subtests continues, with a nonverbal routing test added to
complement vocabulary (Becker, 2003). The Fifth Edition reintroduces
the age-scale format for the body of the test, presenting a variety of items
at cach level of the test. It covers the widest age range of any Stanford-
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Binet (2 through 85+ years) and addresses the criticism about verbal
content, norms, and the standard deviation (Roid, 2003a; 2003b).
Recently it has also been translated to Arabic language but it still needs

many training to be applied correctly (Faraj, 2010).

Impact of Intelligence on Child Behavior in Dental Clinic:

It is still unclear why some children get anxious in the dental
situation while others, with a comparable dental history, do not (Krikken,
Ten Cate, and Veerkamp, 2010). Cognitive elements play a key role in
dental anxicty, and might have an influence on the child’s response to the
dental setting (Kain, Mayes, Weisman, and Hofstadter, 2000: Carrillo-
Diaz, Crego, Armfield, and Romero-Maroto, 2012a).

Many psychologists believe the general index of cognitive ability
(1Q) to be the best single predictor of child success in his life (Schmidt
and  Hunter, 1992). The link between low 1Q and childhood

psychopathology has been registered in many studies (Carlson, Lahey:,

and Neeper, 1986: Greenberg, Kusche, Cooke, and Quamma, 1995).

Hodges and Plow further showed that children with anxicty had a lower
level of 1Q than children without anxiety based on examination of the
Full Scale 1Q from the WISC-R (Hodges and Plow, 1990).

Some rescarchers have tried to assess and evaluate the correlation
between child's intelligence and dental fear, beside that they correlate

between child's intelligence and their behavior in the dental clinic. Di

Bona has found in his research that a more intelligent child may show
more fear in the dental situation that can be ascribed to their overactive
imagination (Di Bona, 1973). On the contrary, Rud and Kisling have

investigated the influence of mental development on children acceptance

of dental treatment on 108 individuals with age of 3-9 years. They have

reported that children with lower 1Q (< 68) showed more fearful behavior
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and needed a significantly longer time (25%-30% more) to accept the
dental treatment situation (Rud and Kisling, 1973). In another study by
Toledano and his colleagues, they have reported that high intelligence
quotients (IQ) were related to a lower level of dental anxicty. Their study
group comprised 40 children, 8-16 years of age with no previous
experience  of dental treatment  (Toledano, Osorio. Agullera, and
Pegalajar, 1995).

Cognitive research on the antecedents of adult dental fear has taken
mto account some cognitive variables, such as negative thoughts and the
dentist’s performance during treatments (De Jongh and ter Horst 1993;
1995; De Jongh, Muris, Schoenmakers, and ter Horst, 1995). Another
variable of dental fear is the belief about the dentist’s professional skills
(Milgrom, Weinstein, and Getz, 1995). In addition, patients’ expectations
of the probability that a negative event will occur during the dental
treatment, and the perceived aversiveness of negative dental events has
been found to be associated with their levels of dental fear and anxiety
(Kent, 1985, cited in Carrillo-Diaz, Crego. Armficld. and Romero-
Maroto, 2013; Arntz, van Eck, and Heumans, 1990).

As result, some rescarches have highlighted the influence of
cognitive factors as determinants of dental anxiety. The Cognitive
Vulnerability Model (Armlicld, 2006) proposes that the key point is the
automatic activation of a vulnerability schema when the feartul patient is
exposed to dental stimuli. The vulnerability schema comprises appraisals
ol the dental event as being uncontrollable, unpredictable, potentially
dangerous or harmful, and disgusting (Armfield, Slade, and Spencer,
2008). In other words, the role of cognitions in the etiology of children’s
anxicty-related pathology has been established by Muris and Field.
FFurthermore, Muris and his colleagues measured cognitive development
ol children between 4-13 years. They have found that the cognitive
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development has influenced children's anxiety and emotional reasoning
(Muris and Field, 2008: Muris,Vermeerb, and Horselenberg, 2008).

Moreover, Savin, and Maxim have carried out a study on 88
Children aged 6-8 years using complex assortment of investigations. The
results of all the tests showed that there was a significant correlation
between the 1Q level and the behavioral response manifested by the child.
The subjects with higher 1Q level presented a normal conduct (Savin, and
Maxim, 2008).

However, Ali investigated the relation between child intelligence
and behavior in the dental office at Mansura University, I:gypt. One
hundred and eighty children (4-7 years) have been subjected to Porteus
Maze Test (PMT) which is a single nonverbal type of 1Q test. She
concluded that the child 1Q had no effect on his behavior during
examination, local anesthesia, and cavity preparation (Ali, 2010).

Aminabadi and his colleagues have tried 10 evaluate the impact of
1Q and emotional intelligence quotient (EQ) on 107 children’s anxiety
and behavior in the dental setting. Their age was between7-12 years. It
was found there was an absence of significant relationship between 10
score and child behavior or 1Q score and anxicty. But they concluded
that, carly identilication of intellectual abilities could allow for the
possibility of early interventions in management of behavioral problems.
(Aminabadi, ctal., 2011).

In an effort to deepen knowledge regarding the etiology of dental
fear, Carrillo-Diaz and his collcagues have compared the relative
predictive power of a set of cognitive and non-cognitive factors (such as
experienced a negative dental event, being exposed to fearful relatives,
and trait-based negative mood) in accounting for dental anxiety scores.
Cognitive factors were found to be the best individual predictors of dental
fear. Furthermore, the analysis of cognitive mechanisms involved in
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dental anxiety was revealed as a potentially important point in a better
understanding of this problem (Carrillo-Diaz, Carrillo- Diaz, Crego,
Armfield, and Romero-Maroto, 2012b).

Carrillo-Diaz and his colleagues in another study have provided an
empirical evidence of the association between cognitive vulnerability
scheme and dental anxiety in children. They examined 160 children in a
questionnaire about their oral health status. In particular, the study results
have been consistent with the idea that children’s negative perceptions
about their oral health status might activate the cognitive vulnerability
schema, which would be associated with a higher level of dental fear.
This result has also been supported in a child population. Thus, children
who think that negative dental events are more likely and more horrible
or who appraise the dental treatment situation more negatively exhibit
higher levels of dental fear (Carrillo- Diaz, Crego, Armfield, and
Romero-Maroto, 2012¢).

Regular dental visits, as well as dental treatments. can influence. in
different ways, cognitive clements associated with dental anxiety in
children (Carrillo- Diaz, Crego, Armficld, and Romero-Maroto. 2012a).
Dental fear was associated with an irregular pattern of dental visits. Thus,
cognitive vulnerability was strongly linked to dental anxicty. For those
children who expected a lower likelihood of negative dental events or
appraised them in a less aversive way, the relationship between cognitive
vulnerability and fear was attenuate (Carrillo-Diaz, Crego, Armtficld, and
Romero-Maroto, 2013).

Recently, Blomqvist and others have investigated the relationship
between cognitive ability and DFA in a population-based group of
children with identified behavior and learning problems. Seventy children
in I years old were assessed with regard to DFA using the Children’s
I'ear Survey Schedule Dental Subscale (CESS-DS). Children cognitive
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ability was assessed using the Wechsler Intelligence Scale for Children
(WISC-11). The results reveal that DFA are significantly correlated to the
verbal intelligence quotient (IQ) but not to any other cognitive index. In
bricl, such results indicate that the child’s verbal capacity may be¢ one
lactor of importance in explaining dental fear and negative behavior in
children (Blomqvist, et.al., 2013).

Child Management in Dentistry:

Child dental management is defined as the means by which the
dental health team effectively and efficiently performs treatment for a
child and at the same time instills a positive dental attitude (Wright,
1975). According to AAPD the behavior management was rephrased into
"Behavior guidance” which is a continuum of interaction involving the
dentist and dental team, the patient, and the parent directed toward
communication and education. Its goal is to case fear and anxiety while
promoting an understanding of the need for a good oral health and the
process by which it's achicved (AAPD, 1990, 2013a).

The term behavior is broadly used to include the entire complex of
obscrvable and potentially measurable activities including motor,
cognitive and physiological classes of responses (Wright, 1975).

The label "uncooperative" is frequently applied to children who
have experienced difficulty in the dental clinic, sometimes on only one
occasion (Freeman, 1999b). The child's behavior on every dental visit
depends on variables like age (McKnight-Hanes, Myers, Dushku, and
Davi, 1993) , parental behavior, and anxicty (Klingberg, Berggren,
Carlsson, and Noren, 1995; Peretz, Nazarian, and Bimstein, 2004) .
awarencess of their dental problem (Radis, Wilson, Griffen, and Coury,
1994 5 Jensen and Stjernqvist, 2002), past medical / dental history

(Brill,2002; Baier, ct.al., 2004), behavior management, and procedural
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techniques performed by the dentjst (Klingberg and Broberg, 1998:

N

Arnup, Broberg, Berggren, and Bodin, 2002; Sheller ,2004 ).

Classifications of Children Behavior in Dental Clinic:

The dentist should include an evaluation of the child’s cooperative
potential as a part of a treatment planning (Do, 2004). Numerous systems
have been developed for classifying the behavior of children in the dental
environment. An understanding of them holds more than academic
interest. The knowledge of these systems can be an asset 1o the dentist in
several ways: it can assist in directing the behavior guidance approach, it
can provide a means for systematically recording behaviors, and it can
assist in evaluating the validity of current research. (McDonald, Avery
and Dean, 2011).

There are many different classification of child behavior in dental
clinic such as Wilson's classitication (1933) Lampshire classification
(1970) and Wright's clinical classification (1975). Wilson's classification
mcludes four categories; Normal or bold, tasteful or timid, hysterical or
rebellious, and nervous or fearful. Lampshire classifies the behavior of
child patients in a spectrum  from cooperative, tense  cooperative,
outwardly apprehensive, fearful, stubborn/defiant, hyperemotive, and
finally . Handicapped (Sachdeva and Dutta, 2012).

Wright places children in three main categories; Cooperative,
Lacking cooperative ability, and potentially cooperative (Wright, 1975).
Cooperative children are reasonably relaxed, they have minimal
apprehension, and they are likely enthusiastic. In contrast the child
lacking cooperative ability includes very young children with whom
communication cannot be established, and children who are with specific
debilitating or disabling conditions (Wright, 1975). Children considered
potentially cooperative when their behavior can be modified; that is, the
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child can become cooperative. The dental literature is usually filled with
descriptions of potentially cooperative patients as uncontrolled, defiant,
timid, tense-cooperative, whining, and stoic child. Dentists often use
these labels because they convey, in as few words as possible, the essence

of the clinical problem (Wright, 1975; Sachdeva and Duuta, 2012).

Behavioral Management Techniques:

Behavior management techniques (BMT) are numerous, sometimes
controversial, and likely to be varied in terms of style of delivery due to
the variety of practitioners who use the techniques (Allen, Stanley, and
McPherson, 199(): McKnight-Hanes, Myers, Dushku, and Davi, 1993:
Abushal and Adenubi, 2000; Casamassimo, Wilson, and Gross, 2002;
Wilson and Cody, 2005). Because there are many views as to what is
acceptable, the techniques that most if not all pediatric dentists would
accept are limited in number (Roberts, Curzon, Koch, and Martens,
2010).

According to Folayan and Idehen ., behavior management strategies
range from informal and common sense techniques to formal relaxation
techniques. Formal relaxation varied from pre-appointment preparations
to modeling procedures during the dental visit (Folayan and Idehen,
2004).  Management of children in the dental office is an intricate
balancing act involving the triad of child, parent/caregiver, and dentist.
Good communication skills (both verbal and nonverbal) are necessary o
provide dental care for children. Proper communication ensures that
dentists can safely deliver treatment to their child patients (Boynton,
Johnson, Nainar, and Hu, 2007). Practitioners agree that good
communication is important among the dentist. patient, and parent in

building trust and confidence (Feigal, 2001; Freeman, 2008).
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Communicative management is a basic behavior guidance which
has been used in the early period of pediatric dentistry (Roberts, Curzon,
Koch, and Martens, 2010). Communication is the process of interchange
thoughts, opinions, or information. But, in the dental setting, it is affected
primarily through dialogue, tone of voice, facial expression, and body
language (AAPD, 2013a).

According to AAPD communicative management is an ongoing
subjective process that becomes an extension of the personality of the
dentist. Associating with this process, there are specific communicative
guidance techniques like (AAPD, 2013a):  Tell-Show-Do Technique
(ISD) (Addleston, 1959). Positive reinforcement (Skinner, 1938 cited in
Roberts, Curzon, Koch, and Martens, 2010). Distraction (Ingersoll, Nash,
Blount, and Gamber, 1984), Modeling (Bandura 1967 cited in cited in
Baghdadi, 2002; Stokes. and Kennedy, 1980). Voice control (Brauer,1964
cited in Greenbaum, Turner, Cook, and Melamed, 1990; Pinkham, and
Paterson 1985), Parental Presence/A bsence Technigue (PPA)( 1.ewis and
Law, 1958 cited in Afshar, et.al., 2011 : Frank. Shiere, and Fogels, 1962)
and Hand-Over-Mouth Exercises (HHOME). All of these techniques are
valid and effective tell now. In the contrary, Iand-Over-Mouth Exercises
was removed lately from the AAPD clinical guidelines (AAPD, 2000).

More than four decades ago, Addelston formalized a technique that
encompasses several concepts from learning theory. It was called the
Tell-Show-Do (1SD) technique. Since its introduction in 1959, it has
remained a cornerstone of behavior management (Addleston, 1959). TSD
is a series of successive approximations ol introducing child patients to a
procedure in a  stepwise fashion. The technique involves verbal
explanations of procedures by relling phrases that are appropriate to the
developmental level of the patient; by showing demonstrations for the
patient of" the visual, auditorys olfactory, and tactile aspects of the
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procedure in a carefully delined, nonthreatening setting ; and then,

without deviating from the explanation and demonstration, the doing of

the procedure . The tell-show-do technique is used with communication
skills (verbal and nonverbal) like body contact and cye  contact
(Baghdadi, 2002; Feigal, 2001; Klingberg and Raadal, 20015 Law and
Blain, 2003).

Tell-show-do technique is the basic. most common behavioral
management technique for pediatric dental patients which are used by
many pediatric protessionals. Thus, it can be used with any patient with
no contraindication. It is a technique of behavior shaping which has
been found efficient, non-invasive, relatively casy to implement, and
effective. Tt informs the child of the procedure to reduce anticipatory
anxiety and avoid subsequent behavioral problems (Kantaputra, et.al..
2007; Sharath, et.al., 2009: Bhatia and Chadwick, 2010; Sharma and
Tyagi, 2011). Furthermore, many studies have shown that TSD is the
most parental acceptable technique (Lawrence, et.al., 1991; Peretz and
Zadik, 1999; FEaton, McTique, Fields, and Beck, 2005; Alammouri,
20006).

Parental Presence/Absence Technique:

I'rom the moment of the children's birth, their behavior will start (o
lollow a pattern that is built up through its relationship with the mother,
The attitudes and the emotions of parents have profound effects on the
emotional development of children (Denham, Blair, Schmidt, and
DeMulder, 2002). As we know in pediatric dentistry, we do have patient-
parent-dentist interaction. . It is known as the pediatric dentistry treatment
triangle. The child is at the apex of the triangle and is the focus of
attention ol both the family and the dental team (McDonald, Avery and

Dean, 2011).
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Following the social changes today, less aggressive methods are
more acceptable to children as well as to their parents. The most widely
used technique among the pediatric dentists is the purental
presence/absence (PPA) technique. The presence or absence of the parent
some-times can be used 1o gain cooperation for treatment. (Lewis and
Law, 1958, cited in Afshar, ctal., 2011; Frankl, Shiere, and Fogels, 1962;
Molinari, Deyoung, 2004).

This technique was called Parental Separation technique then it
became PPA technique. This is because of parental insistence to stay with
their children. Parents' desire to be present during their child’s treatment
does not mean that they intellectually distrust the dentist. It simply means
that they are uncomfortable if they visually cannot verily their child’s
safety. It is important to understand the changing emotional needs of
parents because of the growth of a latent but natural sense to be protective
of their children. The question of a parent's presence should not cause
conflict within the dentist, as long as dentists understand why they can be
so casily be emotional about it (Pinkham, 199] ). The increasing
persistence of the parents for presence near their children has made
dentists to reevaluate their strategies for asking the parents to leave the
room (Kamp, 1992; Peretz and Zadik, 1998; Long, 2004).

Researcher suggests that children’s behavior is unaffected by
parental presence or absence (Kamp, 1992; Ienlon, Dobbs, and Curzon
1993; Freeman, 1999b; Afshar, ctal., 2011). The exception is young
children like infants and preschool children (3.5- 4.5 years) who behave
better with their mothers present to avoid separation anxiety (Frankl,
Shiere, and Fogels, 1962). Separation anxiety is a normal developmental
stage and it has been shown to be a good indicator of dental anxiety in
childhood especially with boy due to Oedipus complex. Thus for young
children parental presence is important, for older children parental
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presence appears not to have such a clear effect on child behavior but it

may be important to the parent ( Holst, et.al., 1993: Marcum, Turner, and

Courts, 1995; Guthrie, 1997). Moreover, children with special needs

cannot be separated from their parent duc to the same reason. On the
other hand, Marvzo, et al have concluded that there were better results
obtained in the group of children whose parents were absent than the
other group whose parents were present (Marzo,Campanclla, Albani. and
Gallusi, 2003).

Kotsanos and his colleagues have observed the success of a
suggested modified form of PPA technique by Molinari during the first
and successive treatment visits (Molinari, Deyoung, 2004). In this
modified technique, the parents are present in the dental operation room,
and in case the child is uncooperative, the parent is asked to leave the
room, and afier the cooperation is stabilized. and as a reward. the parent
Is again asked (0 be present in the room (Kotsanos, Arhakis. and
Coolidge, 2005). Early application of the PPA and its modified
techniques  appears 1o be very successful in managing initially
uncooperative  child patients  (Kotsanos. Coolidge, Velonis, and
Arapostathis, 2009).

Parent’s presence can be divided into cither active or passive. This
strategy might change parents’ mind and encourage them to do an active
part during management of their children (Pinkham, 1991). IHowever,
mvolving the parents in the planning stage and outlining their role as a
passive but silent helper may provide a comforting presence without

unhelpful interference (Freeman, 1999b).
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Scope of the Problem:

It is evident that, there is a strong/ significant relationship between
dental fear and behavior of children (Chellappah, Vignesha, Milgrom and
Lam, 1990; Chapman and Kirby-Turner, 1999; Folayan and Kolawole,
2004: Oosterink, De Jongh, and Aartman, 2008; Raducanu, Feraru,
Herteliu, and  Anghelescu, 2009; Welly, Lang, Welly, and Kropp, 2012;
Davies and Buchanan, 2013: Higglin, Carlsson, and Hakeberg, 2013).
However, limited research has dealt with the effect of children's
intelligence on their dental fear and consequently on their behavior in the
dental clinic (Rud and Kisling, 1973; Toledano, Osorio, Agullera, and
Pegalajar, 1995; Armfield, 2006; Armtficld, Slade, and Spencer, 2008:
Muris and Field .2008; Savin, and Maxim, 2008: Al 2010 ; Aminabadi,
etal., 2011; Carrillo- Diaz, Crego, Armfield, and Romero-Maroto, 2012a:
2012b; 2012¢;  Blomgvist, ctal., 2013). In addition, no research has
mvestigated active versus passive presence of parent in the dental
operatory and its effect on the child’s behavior. These problems have
furnished the stimulus for the present investigation.

Null Hypothesis: there is no significant effect of Parental Active/

Passive  Presence (PA/PP) Technique with  Tell-Sow-Do  (TSD)

Technique on the behavior of preschool children with different levels of

intelligence and fear.
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Aim%)f the Study

————

This study was conducted to:

l.

1o

Investigate the effect of preschool children's intelligence (1Q) on
their dental fear.
Investigate the etfect of preschool children's intelligence (1Q) on

their overall behavior in the dental clinic.

- Investigate the effect Parental Active/ Passive Presence Technique

on the behavior of preschool children with different levels of

intelligence.
Investigate the effect Parental Active/ Passive Presence Technique

on the behavior of preschool children with different levels of [ear.
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Material and Methods

Study Design

The design of the study was a randomized controlled clinical trial
with an allocation ratio of 1:1. Children enrolled in this study were
stratified based on their 1Q into three groups; high, average and low 1Q
groups. In ecach of these three groups, children were randomly and
equally allocated into study and control subgroups. Thus, this study

included 6 subgroups.

Participants
Screening visit

Visual Screening and History taking were carried out to identify
children who fulfilled the inclusion criteria. Parental meeting was also
conducted to explain the child entire rescarch plan.
Inclusion Criteria

I. Age ranging from 3-6 years (the preoperational stage) (Piaget,
1954; 1966).

ta

Yatients with no history of previous dental treatment and no history

of dental pain.

‘vl

Patients with at least one sound quadrant lor sealant application.
4. Patients 1Q level should be in the normal intelligence range.
Exclusion criteria:

I Multiple dental problems with pain.

[R]

. History of previous dental therapy

)

- History of medical and psychological problems

EEN

- Any degrec of intellectual disability
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Setting and location
The children were recruited from the Outpatient clinic of Pediatric
Dentistry Department in Faculty of Dentistry at Alexandria University.
The 1Q test for cach selected child took place in a quict closed
room (special need clinic). The preventive measures were applied in the

pediatric clinic of the department.

Interventions

In the first visit, children who fulfilled the inclusion/ exclusion
criteria were evaluated by 1Q test then divided into 3 equal groups (50
children) according to their level of intelligence 1Q as follows:

I. High IQ Children group (HIQ): with score of (110 and above)
2. Average 1Q Children (AIQ): with score of (90-109)
3. Low IQ Children (L1Q)(with the normal intelligence range): with

score of (70-89)

In the second visit, fear was measured in cach group followed by
random allocation into test and  control subgroups and then  the
implementation of the intervention.

In each group (50 children), 25 children in subgroup S (study
group) were managed using Parental Active Presence (PAP) technique,
while the other 25 children in subgroup C (control group) were managed
using Parental Passive Presence (PPP) technique. Parental Active /
Passive Presence technique was accompanied with Tell-Show-Do (TSD)
Technique (Addelston, 1959). During this management, dental preventive
measures were applied. The design of this study has been described using

tlow chart (Fig. 2).
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Children screened and
assessed for eligibility
y
Children had the IQ Test
(SB-IV)
A 4
According to their IQ level
(o= 150) children divided
mto 3 group
High IQ group (HIQ) Average IQ group (AIQ) Low IQ group (LIQ)
Randomized (2=50) Randomized (n=50) Randomized (z=50)
| HQc@29) | [ 1Qs@=29) | | AQce=25) | [A10s@29) |[ LQee=29) | [ as@ |
Fear Fear Fear Fear Fear Fear
measurement measurement measurement measurement measurement measurement
TSD + TSD + TSD + TSD + TSD + TSD +
Parental Parental Parental Parental Parental Parental
Passive Active Passive Active Passive Active &
Presence Presence Presence Presence Presence Presence
Behavior Behavior Behavior Behavior Bebavior Behavior
measurement measurement measurement measurement measurement measurement
\ 2 2 /
Final data Analysis

Fig. 2. Flow Chart of the Study Design
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Al the dental preventive measures were non-pain  provoking

including (Fig. 3):

[. Oral hygiene instructions (Pinkham,Casamassimo and McTigue,
2005).

2. Fissure  Sealants’ application  (Pinkham,Casamassimo  and
McTigue, 2005; McDonald, Avery and Dean, 2011).

3.

Prophylaxis and Topical Fluoride applications’ (McDonald, Avery

and Dean, 2011; AAPD, 2013b).

Parental Active Presence technique:

[t is another moditied form of parental presence/ absence (PPA)
technique in which the parents have an active part and they share the
responsibility with dentist during child management (Pinkham, 1991)

In this technique children were accompanied with their parents
who stood in close proximity to their children. Parents were allowed to do
hand holding, eye contacting and to help in explaining the dentist’s

instructions by reassuring the child (Fig. 4).

Parental Passive Presence technique:
This is the usual form of PPA technique during parental presence
in the dental clinic (Lewis and Law, 1958, cited in Afshar, et.al., 201 1).
Children were accompanied with their parents. Parents sat silently
in the dental operatory behind the patient with no eye contact, and no
spoken word. Their presence was only to reassure their children

(I'reeman, 1999b) (Fig. 5).

“bivseal ® Pit and Fissure Sealant (Opaque 35% filled modified Bis-GMA 1
based light cure resin).Biodinamica. Madrid. Spain.

“ Alpha- Pro ® preventives Prophylaxis Past, Dent
Hinodis. USA.

*Sorbet & Fluoride gel (1.23¢
Cherry Hill. USA.

Irethane Dimethacrylate
al Technologies. Hamlin Avenue. Lincolnwood.

o Acidulated Phosphate). Keystone Industries. Hollywood Avenue,

N
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Tell-Show-Do Technique: (Addleston, 1959)

-

Izach child was told what would be done in a short explanation, and

then what would happen exactly was shown by some sort of simulation

before the procedure started. All the procedures were described step by

e

step, and then dental preventive measures were applied.

Oral hygiene instructions:  (Pinkham,Casamassimo and McTigue,

2005; McDonald, Avery and Dean, 2011; AAPD, 2013b)

P

The oral hygicene instructions were aided by a demonstration on

typodont model to show the proper technique of brushing (Fig. 6a, 6b).

Before instructions, cach child was handed a toothbrush with sofl,

straight, and 3 rows bristles. The duration was standardized for each child

(about 10 minutes). The instructions were standardized and included the

following;:

I. During brushing, you should follow a systemic order (starting from

the buccal aspect of teeth in the maxillary right quadrant and

-

ending by the lingual aspect of this quadrant).

2. You should brush your teeth for at least 1 minute.

3. You should brush your teeth twice daily in the morning time after

o
- breakfast and at night before bed time.
% 4. Your parent is responsible for your tooth brushing.
5. Your toothpaste has to contain the fluoride, while the amount of
%’;.. toothpaste for cach use has to be a *pea-size”.
1
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Fig. 3. Preventive Measures Material and Instruments
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Fig. 5. Parental Passive Presence Technique
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Fissure Sealant: (Pinkham.Casamassimo and McTigue, 2005; Farsai,
Urib, Vig, 2010; McDonald, Avery and Dean, 2011)

The duration and technique for sealant application was
standardized in approximately 10 minutes and child was treated as
follows (Fig. 7a, 7b):

® [ am going to clean your teeth with this tooth counter (explorer) to
remove any debris from your teeth.

* [ will put these cotton pillows (cotton rolls) to make your teeth feel
comfortable, and I will put this suction for the excess water.

* [ will apply wind gun to dry your teeth, then | will apply this blue
gel (Acid etch) to your tooth for just a few seconds.

* | will rinse your mouth to remove this gel with this water gun
(water syringe), then I will dry your tooth again with the wind gun.

* Then after placing cotton pillow again I will apply this tooth paint
(sealant) to your tooth to give a shiny appearance.

* Now I will use this light machine (Light cure) on your tooth to
make the tooth paint much harder, you have to wait also for a few
seconds.

* [ need to close your mouth and let me see if you can close it well, 1

will use this red strip (articulating paper) to check your bite.

Prophylaxis and Topical Fluoride applications:  (McDonald. Avery
and Dean, 201 1: Duggal, Cameron, and Toumba, 2013;: AAPD ,2013c¢)

The prophylactic paste and topical fluoride were applied to every
child in the study in a standardized duration (about 15 minutes). The
technique of application was also standardized for each child as follows

(Fig. 8, Fig. 9):

N
o~
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e 1 am going to apply the toothpaste (pumice prophy past) to the
brush (low speed hand-piece) to clean your teeth
o 1 need to try this empty plastic tray inside your mouth to see

whether it fits your mouth or not

o | will apply this paste (fluoride gel) in this tray, and then | will

insert it into your mouth.

e 1 need to use the wind gun (compressed air syringe) to make your

mouth dry.

e You have to let the excess water from your mouth to be sucked by

suction (saliva ejector) and wait for a while until 1 can remove this

tray and clean your teeth

e You should not eat, drink or rinse for 30 minutes.

h
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Fig. 6. Oral Hygiene Instruction
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Fig. 7a. Application of Fissure Sealant

Fig. 7b. Fissure Sealant Light Curing

Fig. 7. Fissure Sealant Application
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Fig. 9. Topical Fluoride Application
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Measurements and outcomes:

| 1Q Test measure: Stanford Binet Intelligence Scales, Fourth
Edition (SB-1V) - Arabic version (Thorndike, Hagen and
Sattler.1986; Malika .1998a) to classify children into the three
study groups (Appendix 1) (Fig .10). ‘
2. Fear Measure: Facial Image Scale (FIS) (Buchanan and Niven,
2002) to account for fear state and is entered into the analysis as a
confounder (Appendix I11).
3. Overall Behavior: Frankl's Behavior Rating Scale (FBRS) (Frank|. |

Shiere and Fogels, 1962) for the outcome measure( Appendix V), I

Intelligent Quotient Test Measure (SB-1V):

The Intelligent t‘)ﬁotienl was measured by means of Stanford Binet
Intelligence Scarcs.—rFourth Edition (SB- 1V) - Arabic version. It is a
standardized test that measures intgll(i%\e?ce and cognitive abilities Q fﬂ"L
children and adults, from age two through mature adulthood (Malika.
1998a). ‘

K The Stanford Binet Intelligence scales - Fourth Edition SB-IV was
@ by the researcher himself to avoid the problem of sending children
from outpatient clinic of pediatric dentistry department to the
psychological centers for their intelligence to be measured. Thus. a
special course of how to use and apply this scale was taken in a

specialized center’ . The researcher was prepared in this center to be well

trained to use this test efficiently on children and he was certified for that.

' Stanford Binet Intelligence Scales. Fourth Edition - Arabic version: Assessment Course, Steps
Training Center, Alexandria. Egypt
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Fig. 10. Stanford Binet Intelligence Scale, Fourth Edition (SB-1V) - Arabic

version
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Administration of the SB-IV scale typically takes between 30 to 90
minutes including full battery test. The parent of each child has attended
the examination passively. The intelligent quotient (IQ) of children was
measured and evaluated to distribute them into their groups accordingly
(Malika, 1998a; Youngstrom, Glutiing, and Watkins, 2003).

The Stanford-Binet Intelligence scale is a collection of tests
presented in a form of photos, different colored cubes, cubic's blossom.
beads, paper tests, and some guiding books (Fig .10). The test is grouped
into four area scores. The four main areas to be assessed are verbal
reasoning, abstract/visual reasoning, quantitative reasoning, and short-
term memory reasoning. There are 8 subtests selected from the total
subtest (15 subtests) of SB-IV scale according to the age group
(Abbreviated test battery). The reasoning and the subtests are as follows
I- Verbal reasoning (VR):

I. Vocabulary (V)
2. Comprehension (Com)
3. Absurdities (Ab)
[1- Abstract/visual reasoning (A/VR):
1. Pattern (P)
2. Copy (Cop)
[1I- Quantitative reasoning (QR):
I. Quantitative (Q)
V- Short-term memory reasoning (STMR):
I. Bead memory (BM)

2. Memory for sentence (MS).

I-Verbal Reasoning (VR):
The verbal reasoning area score measures verbal knowledge and

understanding obtained from the school and home learning environment
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and reflects the ability to apply verbal skills to new situations. Examples
of the subtests comprising these factor measure skills include: word
knowledge(vocabulary), social judgment and awareness (comprehension),
and ability to isolate the inappropriate feature in visual material and social
intelligence (absurdities) (Malika ,1998a; 1998b: Youngstrom, Glutiing,
and Watkins, 2003).

* Vocabulary subtest (V): involved showing pictured object to the
child and asked him to define them according to his knowledge
(Fig. 11a)

* Comprehension subtest (Com): involved the identification of body
parts then a series of practical problem solving that the child was
required to elicit his verbal responses (Fig.11b).

* Absurdities subtest (Ab): involved showing a picture with
situations that are essentially false to the child and asking him to

figure out the mistakes in such pictures (Fig. 11¢).

11- Abstract/Visual Reasoning (A/VR):

The abstract/visual reasoning score examines the ability to interpret
and perform mathematic operations and the ability to visualize patterns
(visual/motor skills, and problem-solving skills) through the use of
reasoning. The subtests which determine the A/VR score are timed test
that involve tasks such as completing a basic puzzle and replicating cube
designs (Pattern and Copy) ( Malika ,1998a; 1998b; Youngstrom,
Glutiing, and Watkins, 2003).

* Pattern subtest (P): the child was asked to complete formboards
(whether it is a square, triangle, or circle) in its exact right space or
replicate of visual patterns through block manipulation according
to the proper pattern to form the same design of block presented by

the examiner and seated in front of him (Appendix I1) (Fig. 12a).
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* Copy subtest (Cop): the child should copy and reproduce green
block models presented by the examiner and seated in front of him

or draw geometric designs, such as lines, rectangles, and arcs, that

..|
|
|

are shown on cards (Appendix IT) (Fig.12b).

IHI-Quantitative Reasoning (OR):
The quantitative reasoning area score measures: numerical
reasoning (Quantitative) ( Malika, 1998a: 1998b:Y oungstrom, Glutiing,
and Watkins, 2003).
* Quantitative subtest (Q); By using 6 Cubic's blossom and some
mathematical exercises the child was examined to count add, f

seriate, or complete other numerical operations (Appendix II) (Fig.
13).

IV- Short-Term Memory Reasoning (STMR):

The short-term memory score measures concentration skills, short-
term memory, and sequencing skills. Subtests comprising this area score
measure visual short-term memory (Bead memory) and auditory short
term memory involved sentences sequences (Memory for sentence)
(Malika, 1998a; 1998b; Youngstrom, Glutiing, and Watkins, 2003).

* Bead memory (BM): one of the subtests that measures visual
short-term memory. The child was presented with pictures of a
bead model, and asked to reproduce it in a precise sequence
replicate from his own memory (Appendix 1) (Fig. 14).

* Memory for sentence (MS): in this subtest. the child listened to a
phrase or a sentence that was said by the examiner and then he was
asked to repeat each word in the exact order of presentation from

his own memory (Appendix I1).
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Fig. 11a. Vocabulary Subtest. Fig. 11b. Comprehension Subtest.

Fig. 11c. Absurdities Subtest.
Fig. 11. Verbal Reasoning (VR):
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Fig. 12. Abstract/Visual Reasoning (A/VR)
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Fig. 14. Short-Term Memory (STMR): Bead Memory
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Stanford-Binet Intelligence Scale -1V 4 dministration:

In the first visit, Stanford Binet Intelligence Scale was used to
determine the IQ level for each child (Appendix I1).

The Stanford-Binet Intelligence scale was applied in the morning
when the child is in a £00d mood for that test. The test was explained step
by step starting from the first reasoning test and its subtests items until
the last one. SB-IV scale was applied in one visit. If the child got bored
and lost attention and concentration, the test was divided into two
sessions with a 15 minutes break in the same visit.

In Stanford-Binet Intelligence scale each subtest was containing
different consequent levels which were arranged hierarchically by item
pairs (labeled "A" through "Q" on the test protocol). On the other hand,
basal level and ceiling level represented the boundaries of these subtests.
The child entered the basal level when he passed all items at two
consecutive levels. The child moved from onc level to another until he
made three failures (out of four possible) take place across adjacent levels
this represented the ceiling level (cut-off point). Then the child lesting
advanced to the next subtest (Malika, 1998b: Youngstrom, Glutiing, and
Watkins, 2003).

The vocabulary subtest V serves as a "routing" measure at the
beginning of each assessment. Performance on the vocabulary subtest, in
conjunction with an examinee's chronological age, is used to determine
the appropriate entry level for succeeding subtests. According to the
placement test's paper in a V subtest the last level with the right answers

in both item pairs should be matched with the chronological age to

represent the entry level. (Fig. 15) (Malika, 1998b: Youngstrom, Glutiing,
and Watkins, 2003).
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Stanford-Binet Intelligence Scale -1V Scaling:

In every subtest data were documented in record booklet for each
child (Appendix I1). At the end of each subtest the calculation were
counted by subtracting the total of the wrong answers from the value of
last item pair at the cut-off point (ceiling level). A score was given for
each subtest (Raw Scores) ( Malika, 1998b).

According to the Standardized Tables (Malika, 1998c¢) aided with
the SB-IV scale, raw score (RS) for each subtest was converted into
Standard Age Score (SAS). The total of SAS in each reasoning test was
switched into Reasoning Standardized Score(R-S-S) and finally the
Compound Score (C-S) was estimated from the total of R-S-S. The C-S
represented the 1Q for each examined child.

As a result, children were divided into three groups according to
their level of intelligence 1Q (Table. 1). Some children were excluded
from the study because they were out of indicated groups due to their

intelligence was below the normal range.

Table. 1. Intelligence Quotient (1Q) Classification Guide

Groups 1Q Range General Classification

140 and up Very Superior

HIQ | 120-139 Superior
110-119 High Average

AlQ 90-109 Average
La [ 80-89 Low Average

(Normal Range) ' 70-79 Borderline Impaired
Sources: Thorndike, Hagen, and Sattler, 1986
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Muaterial and Methods

Fear Measure:

Dental fear was measured in the second visit by administration of
Facial Image Scale (FIS). This measurement was done to every child in
each group before the start of dental treatment. It is comprised of a row of
five faces ranging from very happy face to very unhappy one (Fig. 16).
Children were asked to point at which face they feel most like at that
moment (Fig. 17). The face is scored by giving a value of one to the most
positive affect face and five to the most negative affect face. The faces
with 1 and 2 indicated a low dental fear . while the faces with the value

of 4 and § indicated high dental fear (Buchanan and Niven. 2002).

Overall Behavior Measure:

At the end of the second visit, after the application of preventive
measures, each child overall behavior in each group was evaluated
according to Frankl's Behavior Rating Scale (FBRS). It is a four group
scale used to assess and evaluate the behavior of a child starting from
Rating no. 1 (- —) with the most negative child behavior to Rating no. 4

(++) with the most positive child behavior (Table. 2) (Frankl, Shiere and
Fogels, 1962).
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Muterial and Methods

Level
Age 34 56 78 saof 1LI12 34 1506 TR 1920 1122 2324 2526 2028 2930 312 3134 3536 303N 3040
201025 A A A A B C C DD
260211 A A A B B C C DD E E
30todS A A B B C C DD E E F F
36w0dll A B B C D DD EEVF F G G
4.0104.5 B B C C ¥ D E E E F F G G H H
p—8—c¢—e>D) D E E F F G G H H 1
501055 B C CDDEEGEFFF G GHH I
S6toS.11 C C b D EEVF F GG GHH I I
60to 65 cCc ¢C bpbD EEF F GG HH I I
6610611 C Db E EF F G GHHMHTI I J
70075 C p b EEF F G GHHMHTI I J I
w71l C D D E E F F G GHH I I J J KK
80wsll C D D E F F G GHH 1 1.1 J KIKL L
9.0t09.11 C Db E F GG HMHI1I 1 171 J J KIKLL
Wowwt.1t ¢ D D E F G H H I 1 J J K K KLLMM
Mowet! 1t ¢ D D E F G H I 1 J J K KULULULMMN
Fig. 15. Placement test's paper.
Facial Image Scale FIS

@ © e © e © . ®

s -~ s o NI~

I e = ~—" U
4 3 2 1

| Very Unhappy  Unhappy = Moderate

~ Happy  Very Happy |

Fig. 16. Facial Image Scale (Buchanan and Niven, 2002)
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Material and Methods

Fig. 17. Administration of Facial Image Scale.

Table. 2. Frankl’s Behavioral Rating Scale (FBRS)

Rating Behavior
1 | Ratingno.1 | Refusal of treatment, forceful crying, fearfulness, or
(--) any other overt evidence of extreme negativism.
2 Rating no. 2 | Reluctance to accept treatment, uncooperativeness,
(-) some evidence of negative attitude but not

pronounced (sullen, withdrawn).
3 Rating no. 3 | Acceptance of treatment; cautious behavior at
(+) times; willingness to comply with the dentist, at
times with reservation, but patient follows the
dentist's directions cooperatively.
4 | Ratingno.4 | Good rapport with the dentist, Interest in the dental
(++) procedures, Laughter and enjoyment.

Source: Frankl, Shiere and Fogels, 1962
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Material and Methody

Sample Size
Sample size estimation:

Atotal of 130 children were included in the study with 25 children
per subgroup. The following assumptions were made for sample size
estimation:

* Alpha crror-- 0.08
* Beta error= (.20

Allocation ratio between test and control subgroups in cach of the
three study groups = 1:1,

* Probability of positive behavior i control subgroup in low 10
group = .25 (Ficlds and Pinkham, 1976).
Probability of positive behavior in study subgroup in low 1Q) group
30 that the behavior score would be similar to healthy children in
the same ape group= 087 (Perety and Gluek L2005
A logistic regression of a binary response variable (positives
hegative  behavior) on a binary independent variable (test/ control
subgroups) with a sample size ol 30 children (30% of them are in the
study subgroup and 50% are in the control subgroup) achieved 84%
power at a 0.05 significance level 1o detect a dilTerence between both
subgroups. An adjustment was made since a multiple logistic regression
of the independent variable (behavior) on the other independent variables

m the logistic regression obtained an R-Squared of (.2,
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T Randeny allocation software version 108 M. Sag!

Material und Methody

Randomization
Randomization for grouptng was achicved by using a compuier

tandom number generator (o produce the sequence needed 1o allocate the

children to one of the study groups, Randomization Sequence was created

using Random ailocation software  and was stratified by center with a

L allocation using one block randomization,

The random  allocation sequence was amplemented by using 4

number of ¢losed envelopes corresponded with the number of children in
current study under analysis. The order of the child enrolled in the study
Wwas written on the envelope and a picee of folded paper included inside
the envelope which sealed until the time o allocation, The group o

which the child aliocated was written inside this folded paper. The
random  allocation sequence was generated by a biostatistician  not
participating in the study. the children enrolled the in the study after

ensuring that they (it the inclusjon/ exclusion eriteria (I'ig. 18).

Blinding

I'he biostatistician was blinded 1o the actual staws of the children
as regards to which group they belong by recoding the groups for analysis

PUrposes.

ik Isfahan Viniversitg, fran
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. Material and Methods

Ethical Considerations:

The study procedure was explained to the parents and an informed

written consent was taken {Appendix 1) (AAPD, 2013d). The stud

3

procedure was approved 0y the rescarch and cthics committees of the

Faculty of Dentistry Alexandria University.
Every child in the study who had any carious 1eeth was scheduled
tor treatment and oral hygiene instruction.
Children below the normai intelligence range who were excluded

from the study were given preventive measures treatment.

Calibration and reliability of examiner:

Prior to this study. the researcher was calibrated by conducting
training sessions with the supervisor for the application of the two

measurement scales. Intra-examiner refiability was  assessed by the

application of Facial Image Scale (FIS) and Frankl’s Behavior Rating

Scale (FBRS)Y 10 10 childien then these children were re-evaluated atier 3

days. Kappa values for intra examiner consistency in applying the FIS
and Frank! scaies were 0.71 and (.73 respectively which represented g

substantial { pood: very good) rehiabiliny (Landis. Koch, 1977),

Statistical Analysis
Deseriptive statistics were caleulated to deseribe independent

vartables and outcome using mean and standard deviation, median and

range and/ or frequencies and pereent. FIS scores were included into

happy (scores 1 and 2) and unhappy for otherwise (all other SCOres ).
Stmilarly, Frankl scores were recoded into positive behavior (scores 3

and 4y and negative behavior (scores | and 2).
The child age range was (3-6 years) and it was divided into three
groups. The first group ranged lrom 3 years o 3 yvears and 11 months (3-

77
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=4 veurs), while the second wroup ranged from 4 years 1o 4 and |

months (4-<5 vears). and finally the
years (30 years).

Comparison between the subgroups in each 2roup as regards

age
groups and gender was dope using chi square. Differences in the

distribution among the groups and 7 or subgroups on one hand. and Franki

seores and recoded scores as well as IS scores and recoded scores on the

other were  assessed using chi square {or Fisher exact test when
applicable).

Logistic regression analyvsis was done w0 gssess the effect of the

groups (based on 10 level), subgroups (test or control) and confounders

(ear and age) on the outcome (behavior dichotomized into positive and

negative behaviors). The same analysis was also done for egch group with

mdependent variables subgroups, fear and age groups. Wald chi square,

their p values, estimates and their confidence intervals were calculated for

the variables mcluded in the models.

Significance level was st at S devel. Statistical analysis was done

using SPSS version 17.4), Bar charts were used for graphical presentation

ol data.

7K

third group was from s years o 6
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Results

Participant flow:

lbree hundred children were screened and assessed for eligibility .
One hundred and thirty children were excluded because they were
younger than required age (n=!3): had previous dental history (n= 43,
had multiple dental problems (n=30) or had medical, psychological and
mental problems (n=30). One hundred and seventy children had the 1)
test and twenty of them were excluded because they were below the
normal intelligence range (n=10) and out of the required number for each

group (n=10) {Fig. 19),

The present study included 150 children with age range from (3-6
yearsh They were divided into three groups with 50 children in each
group according to their level of 10, The groups were HIQ. A1Q, and [.IQ)
group. Then cach group was randomly assigned into control subgroup
with 25 children (18D + Parental Passive Presence) and study subgroup

with 25 children (I'SD + Parental Active Presence) (Fig. 19}
Reeruitment:

Ehgible children were recruited from December 2011 to August
2013wt the Pediatric Dentistry department in Faculty of Dentistry at

Adexandria University.
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300 Children were
assessed for elighbility

lBﬂChi]dmwucmdip}h
15 were younger thanrequired
4§hadprwbudmlh?:m =
50 had multigle dental problems
30 had medical, psychdlogical and
mental problems

4

170 children had the IQ Test

20 childrenwere excludad
10 below nommal intalli
L 4 10 outof required nw“
150 children were divided
into 3 groups according to
their IQ level

v

50 children (AIQ)
randomized

)

assigned for
TSD+
Parental
Active

N

150 children were included in final Analysis

Fig. 19. Participant Flow Diagram through the Phases of the Parallel
Randomized Trial.
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Sample Description:

The Distribution of [Q scores among the different level of

intetligence and parental presence technique are bisted in {Table, 3). In
HIQ group, children with (110-1 19 scores (FHigh Average 10} were more
than children with {120-139) scores (Superior 1Q), with no significant
difference between them (£= 0.50). In LIQ group, children with (80-89)
scores (Low Average 10Q) were more than children with {70-79) scores
(Borderline Impaired 1Q), with no significant difference between them
(7=10.33).

[he distribution of age groups among the dillerent level ol
mtelligence and parental presence technique is shown in (Table. 2, Iig.
=0y In HIQ group there was an equal distribution in (3-<4 years) age
group of children with both of parental active and passive technigues. On
the other hand. the number of children was more in PAP group of (4-=3
years) group than PPP group. The greatest numbers ol children in the (wo
subgroups were included in 3-6 vears old, with no significant different

between the two subgroup in age groups distribution (£ = 0.58).

In AIQ group, there was u signilicant difference in the distribution
of children with the three age groups between the two subgroups (£ =
0.05) with a greater number of older children in the PAP technique, In
LIQ group, the distribution of children with the three age eroups was
similar in the two PAP and PPP techniques with no significant diflerence
between them (£ = (1.62). There was no diflerence in the distribution of
the various age groups among the three study groups {chi square = 8.97, P

- 0.07),

Gender distribution among the different level of intefligence and

parental presence technique is shown in (Table. 5). Males and females
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were generally equally represented in both PAP and PPP techniques of

the three study groups in spite of that males were represented by a higher

percent in the two subgroups of cach of the ATQ and LI} groups. There

were no significant differences in gender distribution between the PAP

und PPP techniques in any ol the groups (7= 0.26, 0.56 and 1.00 for HIQ.

AlQ and LIQ respectively). There was no significant difference among

the three study groups as regards gender distribution (chi square = 3.52.

0.17),

Table. 3: Intelligence Quotient Scores Distribution among the Different Level

of Intelligence and Parental Presence Technique.

P Value

Subgroups

Total
Groups o e
PPP(C) _ PAI{S) N (%)
N(%) | N (%)
Superior 1Q (120-139) 6(24%) 3012%) | 918
HIQ High Average(110-119) | 19(76%) | ‘; 2288%%) 1Y)
— e A .. —
‘[ l'otal 25100y 250100 boro S00100)
A B —
X’ 14.46
P Value 0).50
T TAve ai_'?(')”'"_ oy 3S00) | 25100) T S0(1001
AIQ . —_— S N f — R T e
l'otal ‘[ 25¢100) ‘ “3([0()) iw so(mm
RIS — L N

P Value

Low Average 1Q{80-89)

Borderd inglmpa ired(70-79)

Ti i 1(449:1)
‘l

[TTa56%) | 17(68%) H 362

- ) mw)'ﬁ 19038)
i

l‘olﬁl

25 l06) 250 00y | s0100)
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Table. 4: Age Distribution among the Different Level of Intelligence
and Parental Presence Technigue,

j Subgroups
L

Groups i PPy __"p:'; ’
p | PPRC) | paps) | N o)
NG D Ny

C3-<dyears |

4(16)

Coer L sy T Ty

Age v 4-<3 veary
HI(Q

! DS-oveurs | 1768 b Tase |36 _]!

\L I - ,_J —

Total

L 250100} 250100y T Ts0000)

_ . - o 1

.3 . -

X 11

S P

Sars
I

) L

Age | 45§ \Ldt: I
AlQ i e .- ) P o
boS-byears T o(24) co 1352y 19038

\‘
P Value ! 0.58 |
#"_'_ﬁ—_r?’«? \E""_TFT“_ﬁ SERE ﬁ,

. : i o -
Total p 23100 25(100) i 00100 ”

- j 34 vears | 8(32)

— - — dio A amme cemdh e e ]Ii— [ — -
v Age 4w years | :

Lo - - T P

5- byears 936y T 1144) 20(40)
B T e e S
Total | 25000) LS00y, s00100)
! o

095

i P Value _ 0.62

* Statistically significant at P <0.05,
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Table. 5:  Gender Distribution among  the Different Level of
Intelligence and Parental Presence Technigue.

Subgroups .
e — L Total
PPP(C) | PAP(S)

() S

Ny T Ny |

Groups

' ‘ NI‘diL‘ _
| Gender |_ T S S
| i lemale 15(60) 1144

24(48)

26(52)

L Towl T 3500y asqier - S00100)
B .28 *

L Male T 17(68) IS60) | 32(64)

| Gender b . 1 ——
| 10030

16t64) 1 16(64) T 3264

E Gender .I: - 4 .
I lemale " 0(36)

06 T 1sin

e . =

" ot 2500y ! ?S('ﬁi()')u‘l‘ TSO100)
. — T
' 0.00 ]

P Value ' 1.00
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Measurement of Children's Dental Fear:

The mean Fagial Image scale score £ S in HIQ group was 2.16 -
L 18 while the median score was 2 ranging from 1 10 4. The mean + SDin
AlQ group was 2,04+ | o with median score 2 ranging tfrom 1-5. The
mean = SD FIS score in LiQ group avas (3.00 = 1.34) and the median
seore was 3 (range: 1-3),

The distribution of FIS scores among the different level of
intelligence is shown in {Table. 0, I'ig. 21). The total distribution of score
I tvery happy ) was the most frequent score (STehildren) of 150 children.
In HIQ, AIQ. and LIOQ groups. there were 21022, and 8 children
respectively with score 1. The frequency of distribution in score 2
thappy) was (10, 11, and 11 children respectively) among the three
ditferent level of mtelligence. Furthermore, score 3 (moderate) had a
number of (9. 11, and 13 children respectiveiy) for the three study group.
The distribution of score 4 {unhappy) in the HIO group was (10 children),
while m the AIQ aroup was (5 children) and it was (9 childreny in the
LIQ group. On the other hand. the 1oty frequency of distribution of score
Y {very unhappy) was the fowest score {10 children) of the otal sample
SEsC

There was a statistically signilicant difference in the distribution of
FIS scores among three study groups (Chi square = 24.32, p = 0.002),
Greater number of children had scored 1 in AIQ and 1) groups
compared to children in the 1.1Q) group. There were no children with score
> HIQ group and only one child in the AlQ group compared 1o 9

children in the 1iQ) aroup.
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Facial Image Scale scores were recoded into happy (scores | and 2
and unhappy (all other scores). The distribution of ]S scores (happy
unhappy ) among the ditfferent feve! of intelligence is presented in (Table.
Tolig, 22y, Unhappy children were represented 67 (44.7%) trom the total
sample size (150 children). In the HIQ and AQ groups there were 4 great
number of happy children (31 and 33 children respectively) compared 1o

19 children in the 110 group (Chi square=9.28. p = (.01),

Lable ¥ shows the relation between FIS scores (happy/ unhappy)
with parental active/passive presence (PA/PP) techniques in different
level of intelligence. Most children in the 111Q group were scored happy
whether in the PPP or PAP subgroups (60% and 64% respectively), with
no significant difference between them (P= 077y In the AIQ group the
happy score was higher in PAP technique more than PPP technique {80%
and 52%  respectively).  with significant  difference  between  (hem
(77=0.04). In the LIQ group there was no significant difference in the
number of happy children between PPP and PAP subgroups (8 and 11

respectively) (2= 0.38).
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Level of Intelligence.

21(42)

22(44)

8(16)

Results
Table. 6: Distribution of Facial Image Scales Scores among the Different

51(34)

10(20)

11(22)

11(22)

32(21.3)

9(18)

11(22)

13(26)

33(22)

1
2
3
4

10(20)

5(10)

9(18)

24(16)

5

0(0)

1(2)

9(18)

10(6.7)

Total

50(100 )

50(100 )

50(100 )

150(100)

X2

P Value

* Statistically significant at P <0.05.

24.32
0.002*

25

20 -

15 -

10 -

Score 3
FIS scores

HHIQ mAIQ wLQ

Level of Intelligence.

Fig. 21. Distribution of Facial Image Scales Scores among the Different
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Table. 7: Distribution Of Facial Image Scales Scores (Happy/ Unhappy)
among the Different Level of Intelligence.

Happy 31(62%) 33(66%) 19(38%) 83(55.3%)
Unhappy | 19(38%) 17(34%) 31(62%) 67(44.7%)
Total 50(100 %) 50(100 %) 50(100 %) | 150(100.0%)
X" 9.28
| P Value 0.01*

| 50 -
| 45 -

35 +—

20 .
15 - T
10 -

Unhappy Happy

FIS recorded scores
i EHIQ mAIQ wLQ

Fig. 22. Distribution Of Facial Image Scales Scores (Happy/ Unhappy)
among the Different Level of Intelligence.

8

- VVVVVV.11Idl ldl dd. LUl




o e

[ G P

e

A Gl

L Sl ool

P

e

Resuln

Table. 8: Relation between Dental Fear and Parental Active/Passive
Presence Techniques among the Different Level of Intelligence,

Subgroups _'
e T Total
PPP(C) T PAP(S) |
!I © S o
P ON(%) N (%)

Groups

EoHappy T 0560) T 1o(6d) 3162 |
LA T TS e N
HIQ | ~Unhappy 1040y T 036y T 1 1agss)
4 - ! 5

}_ﬁmﬂ_i
b o

STl T 25106 Ts00100)

~ “ e oo —
(.77

. i}iulfapp_\-‘ T 13(52) 20(80)
S

— e L
AQ | Unhappy ' 12048 TR e :
R S E b e e e W
; Total 2501000 1 25¢100) |
_— ‘ ____” e i . i

0.04*

| Happy 8(32) | 11(a) [

N N S IR
o L ] )

| l_mhdpp_\ CTesy g s

(56)

Hem Lo R, i I R N e — e — — .
| Total ~o2sao0 T 250000 T s00100)
| — _ .

J

’ X' 0.76 ’
P Value | 0.38

v ue i _]

*statistically significant at P <(.05.
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Children's Overall Behavior in the Dental Clinic:

The Frank] behavior rating scale means score + SD score in HIQ
group was 3.02+ (.85 while the median was 3 (range: 1-4). In AIQ, the
mean = S was 2,78 £ 0.89 and the median 3 ranging from 1 to 4. The

mean + 5D score for IFrank| scale in LIQ group was 2,12 £ 1,003 and the
median was 2 (range: -4y,

The distribution ol Frank] behavior rating scale scores among the
difterent level of intelligence is presented in (Table, 9. Fig. 23). Score |
{ -rdefinitely negative) was the least frequent score. 235 children out of
[5G children (16.7%). The number of ¢children with score | in HIQ., AIQ,
and LIQ groups was (3. 9. and 18 children respectively). The distribution
in recorded score 2 (- negative) was (8, 14, and 12 children respectively)
among the three study group. In contrast. the frequency of distribution of°
score 3 (+: positive) in the HIQ) group was (24 children), while in the AJQ)
group was (Zichildren) and it was (16 childreny in the 1.10) group.
Furthermore. the total frequency of distribution in score 3 representad the
highest score (61) of the total sample size. Score 4 (++ definitely
positive) was more frequent in - in THQ and AIQ groups (13, 11children)

than in the LIQ group (4 children).

There was & statistically significant difference in Irankl scale
scores distribution among the three study groups (Chi square: 26.33.
P20.0001). Scores 1 and 2 (denoting definitely negative and negatise

behavior) in HIQ and AIQ groups were significantly lower than 110

group.
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Franki behavior rating scale scores were recoded nto positive

behavior (scores 3

and 4) and negative behavior (scores ! and 2}, The
distribution of the recorded scores (positive/ negative) among the
different level of nteligenee is shown in {Table. 10, Fig. 24}, Children
with negative behavior were 59 ou of all 150 children enrolled in the
study . In the THIOQ and AIQ groups, more children had the positive
behavior compared 1o L1OQ group (39 and 32 compared to 20 children

respectively) (Chi square= 15,48, P<0.0001).

lable 11 shows the relation between children overall hehavior and
parental activespassive presence techniques among the dilterent level of
intelligence. [n the HYQ group. 23 children showed positive behavior with
a significant different in the PAP technique compared to 16 children in
the PPP technique (P = 0.04). In LIQ group. 14 children showed a
significant positive behavior in the PAP subgroup compared 10 6 children
in the PPP subgroup (Chi square = 5,13, p = 0.02). In the AIQ group
there was no signiticant difference between parental active and passive
presence techniques in the number of children with positive behavior (£ =

(.08).
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the Different Level of Intelligence.

- Group Total
Frankl
| HIQN (%) | AIQN(%) | LIQN (%) N (%)

1 3(6) 4(8) 18(36) 25(16.7)
2 8(16) 14(28) 12(24) 34(22.7)
3 24(48) 21(42) 16(32) 61(40.7)
4 15(30) 11(22%) 4(8) 30(20)
Total 50(100) 50(100) 50(100) 150(100)

P Value

26.33
0.0001*

* Statistically significant at P <0.05.

Resulls

Table. 9: Distribution of Frankl Behavior Rating Scale Scores among

Definitely
negative

Negative Positive

Frankl Scale

EHIQ BAIQ wLQ

Definitely
positive

the Different Level of Intelligence.

Fig. 23. Distribution of Frankl Behavior Rating Scale Scores among

vvvvvv.ilidlialad.CuUlll



Results
R ————— e

LA N Y

- -

TS 24l
..A wraraed

190:

- AT
2

v i

| Positive behavior

Distribution of Frankl Behavior Rating Scale Scores
‘gative) among the Different Level of Intelligence.

Group

“Total

HIQ N (%)

39(78)

AIQ N (%)

32(64)

LIQ N (%)
20(40)

N (%)

91(60.7)

Negative behavior

11(22) 18(36) 30(60)

59(39.3)

Total

50(100) 50(100 ) 50(100)

150(100.0)

15.48
0.0001*

* Statistically significant at P <0.05.
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Negative behavior

Frankl recorded scores
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Positive behavior

Fig. 24. Distribution of Frankl Behavior Rating Scale Scores (Positive/
Negative) among the Different Level of Intelligence.
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Table. 11 Relation between Children Overall Behavior and Parental
Active/Passive  Presence Techniques among the different level of
intelligence

Subgroups ‘
4

Groups | PPP(C) | PAP(S) |
N N |

L

Total

N (%)

i I Positive behavior
Chrankle 0 e Tl s
HIQ i P Negative behavior ! 9036) I 2(8) ¢ Hi22)
S R ) L i

39(78)

—_ C e e Igi e — —
Total T250100) 250100y | s mm4
- T S S

P value of

' 0.04%

| Fisher Exact i
L“”__.__q___gTﬁ p— - - .

. Positive behavior  13(52) T 19(76) 32060
[ Frakle | 0 e (IS0 T R76 T o
AlQ ” |\ Negative behavior | 12(48) | 6024)  1836)

P CTow T Tasqooy

P Value ” (.08

T 7 bembemin  e0h oo L 2000)
' j Frankle
LIQ i ‘

2501000 50(100)

P - —_ J! — T

Negative behavior + 19(76) | 114y 1 301607
i . - — I il

'Ir'iolui

" 2501000 1 250100y | 50(100)

* Statistically significant at P <0.05.
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Logistic regression a nalysis:

Two regression models were developed 1o assess the eilect of sty
groups (HEQ. AQ. and [.10), subgroups and confounders (fear and age)
on the outcome (positive and negative behaviors) and also for cach group
with independent variables subgroups, fear and age Eroups,

Table 12 shows the logistic regression model for factors affecting
positive behavior. Age had a signilicant effect on positive behavior.
Children who were (3-24) and (4-<3) years old had significamly less
odds of positive behavior compared to older children (5-6 vears old)
(P<0.0001 and .05 respectively). Children who were {3-4 vears old)
had about 1004 the odds of positive hehavior compared to (3-6 vears old)
children. whereas children who were (4-<3 years old) had about 40% the
odds of positive behavior compared to (5-6 years old) children (OR=0.12
and 0.36 respectively).

Intethigence had a significant effect on positive behavior where
children with 1{1Q had significantly higher odds of positive behavior
compared 1o children with 1.1Q whereas children with AlLQ did not difter
significantly from children with 1.1Q as regards positive behavior (P-
0.01 and 0.09 respectively ). Chitdren with HIQ had 4 umes higher odds
as chitdren with LIO for positive behavior (OR- 4.08),

Parental active presence technique had significantly higher odds of
positive behavior than parental passive presence technique (£ - 0.002).
Children with the PAP technique had 4 times higher odds as in children
with - PPP technique  (OR=4.08). TFacial Image  scale  categories
(dental feary significantly affected positive behavior ¢/ <0.0001).
Children who were unhappy had about 20% of the odds of happy children

tor positive behavior (OR= 0.19)
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Table 13 shows the logistic regression model for factors affecting

positive behavior per study group, In 110 group, there was as signiticant
ctlect of age and PA/PP technique on positive behavior with children in
the youngest age group having significandy  lower odds of positive
behavior than oldest children (OR= 0.06, p- 0.02) and children with PAP
technique having sigaificantly higher odds of positive behavior than
children with PPp technique (OR= 13,17, P=0.03)

I AIQ group, age and FIS had significant effect on positive
behavior where (3-<4) and (4-<5) years old children had signiticantly
lower odds of positive behavior compared to (3-6) vears old children
(OR= 0.03 and 0.07. P= 0.01 and 0.03 respectively). Unhappy children
had significantly fower odds of pusitive behavior compared o happy
children (OR- 015, = 0.02 respectivelvy,

In L1Q group. positive behavior was alfected significantly by age.
PA/PP technique and FIS. The youngest children had significantly lower
odds ol positive behavior compared to the oldest children (OR— 0.20. p=
0.05). Children with PAP technique had significamtly higher odds of
positive behavior than children with PPpP technique (OR= 4,14, P~ 0.04).
Linhappy children had significantly lower odds for positive behavior

compared to happy children (OR= 0.15. p= .01,
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Table. 12: Logistic Regression Model for Factors Affecting P
Behavior

ositive

| Wald | | | 95% CI for OR

Variables I , | P value ! ORI — . _
X |

Age: 3-<4 vears Vs S-6vears | [3.60

1. !

b T
| 680 T oo01* PR
e J
Group: AIQ Vs LIO 172§ ,| |
|- |

— —_ e
0.01 | 0.002*% | 4.08 L7 “ 9.74

Group: HIQ Vs T1Q Py T e

e e
Subgroup: PAP Vs PPp |" |

1S (Fear): nnhappy Vs happy 1464 1<0.0000 To9 1 008 T G4
OR: Odd ratio. CI: Confidence Interval

¥ Statistically significant at P <0,05,

98

| Lower | Upper

SO0008F 0.1 004 0T
Ager d- <Syears Vs Soyears | 378717 0055 T0.36 P03 T oo

0.09 2307 086 T oox
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Table. 13; Logistic Regression Model for Factors Affecting Positive
Behaviar per Study Group

| |i | 95.0% C.L for
Wald

Groups Variables X ‘ P value | orR .y OR _
| ! :‘

!‘ Lower ~ Upper
Ase: ’ - - ; '

5 si2 002 006l 0o o

RS vears Vs S-6ycars !

- . H_ ”7 i‘ _ \i —
Ap | | |
ge: F 003 | 087 1230 001 4 1440
| 4- <Syears Vs 5- -oycars ! ' \! |
| HIQ e T T T T —
i i . i i il
| PHoeToup: 485 0 003 1307 133 13074
| PAP VsPPP | | | |
' I8 (Fear): " _ r
| HIS (Fean) 2 Dooas ot ooe 1160
' unhappy Vs happy ! i
’_ B e RS S
i Ao : i - i
fee D763 001 ooy 000 0.36
’ | i 3- <4 years \s f)\Ldi%J | i |\ )

;'\ I

) ] 86 L 003 007 1 001 o4
| | - <Svears Vs S-Oyears | : | _ !
J I‘IQ - —. S ...BU . - ' P I - __..‘1\ . S _,‘[_ I B
| Hhatoup: boar ! oes |ias! 00 0 72

PAP V PPP

IIS(lun) oS4l 0.0 0.15 “ 0.03  0.74
unhappy Vs happy | | I

0.04 4 1.03

-<d \Lil\\a% 5- ﬁ\ca[s“

i Age: 3 69 ! 0.05% ” 0.20 |

‘I Suhuoup

a3 oo faaal s | e
 PAP Vs PPP |

! FIS (Fear): ﬁ

’ thpp\ \f’s happy ' i ”

OR: Odd ratio, CL: ¢ onhdcnu [nterval

S _____Jﬁ_.“_ . R

(.64

* Statistically significant at P <0,0%
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Discussion

It is now well documented that, there is g strong relationship
between dental fear and behavior of children. Furthermore, dental fear can
be used as an indicator of chiid behavior. (Salem. Kousha. Anissian, and
Shahabi, 2012; Davies and Buchanan, 20i13: Higglin, Carlsson. ang
Makeberg, 2003). On the other hand, there are some limited rescarches
about the relation of children's intelligence with their behavior in the
dental clinic (Rud and Kisling, 1973; Toledano, Osorio, Agullera, and
Pegalajar. 1995; Armfield. 2006: Armfield, Slade. and Spencer, 200%:
Muris and Iield 2008; Savin. and Maxim. 2008: Ali 2010 ; Aminabadi,
ctal., 2011 Carrillo- Diay. Crego. Armfield, and Romero-Maroto. 201 2a:
2002b; 2012¢: Blomgvist, ctal 2013). Thus, this study was performed
to determine the possible effect of children's intelligence on their dental
fear and overall behavior in the dental ¢linic. Furthermore., a parental
actives passive  presence modilied technique  was investigated  on

children's behavior with different levels of intelligence and fear,

[he study was conducted on 3-6 years old healthy preschool
chtldren. This age group was chosen to match the preoperational stage of
Piaget cognitive theory (Plaget, 1954: 1966). which is one of the
remarkabie theories related (o chiid intelligence development. Moreover.
m such an age group verbal capacity is of importance 1o monitor behavior
and feelings in a dental visit that could be a stressful situation tor this
particular child (Blomqvist, ct.al.. 2013). That is why a younger age
group child would have communication probiems with the dentist due o
children in this stage  (sensori-motor stage) tend 1o interact with
environment through their sensory stimuli and motor response with little
verbal capacity (Boeree, 2006a: Singleton and Shulman, 2014) . On the
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other hand older children would have had any sort of dental intervention,
thus influencing the assessment of the child's fear and overall behavior
throughout the study. (Klingberg. 2007).

the children that were chosen for this investigation  didn't
encounter any previous dental weatment nor went through any dental pain
related to caries or extraction. One of the possible causes of fear andfor
behavior probiems is a painful past dental experience. since it exerl o
great sensitivity to painful stimuli and enhance a negative dental attitude
for future visits. thus this will attect communications between the dentist
and child {Versloot, Veerkamp, and | loogstraten, 2008).

Social class difterences have presented conllicting results related 1o
fearful or anxious behavior of children in previous studies (Irankl.
Shiere, and Fogels, 1962} To avoid any kind of influence, children in the
current study were recruited from the dental clinic of Pediatric Dentistry
Department in Faculty of Dentistry thus they would have the same
socioeconomic status as well as educational level. Several studies have
also proved the influence of different educational levels on children's
behavior in different dental settings (Arnup. ctal.. 2002 : Dash. Sahoo.
and Baliarsing, 2002; Salem, Kousha, Anissian, and Shahabi, 2012).

The Stanford-Binet Intelligence Scale: Fourth Fdition ( Thorndike.
Hapen, and Sattler, 1986) was chosen to measure children intellipence.
The fourth version oft SB scale was the most applicable scale to the
chosen population as it was the only Arabic translated scale and
standardized for Lgyptian norms (Malika, 1998a: 1998b: 1998¢}.  This
scale is the most flexible test in administration and implementation as it
allows tor short Torm of item (ahhreviaied test hetterty 1o be used instead
ol lime consuming with a full battery test. The selected ilem was age
appropriate, in other words, related 1o the selected age group in the
current study (Youngstrom, Glatiing, and Watkins, 2003). Besides. it has
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H

an adequate valid measure {or many aspeets ol intellecwual functioning for
children of most ages and for a varlely ol exceptional subpopulations
(Grigorenko and Stemnberg, 1999; Youngstrom, Glutiing, and Watkins.
2003: Chase. 2005). Moreover, SB-1V included a wide verbal reasoning
ttem that can tead to a valid strong verbal [Q. The verbal tasks in the SB-
IV require the ¢hild o understand the verbal information. extract the
meaning and - relevant information,  memorize it and respond
appropriately. Thus, Verbal 1Q is the most significant cognitive index that
could be correlated 1o children DIA and overall behavior (Blomqvist,
clal, 2013). In spite of there was a fifth edition lor the Stanford- Binet
Inteligence seale SBS. it was not used in this study as the Arabic version
wusn't available in the market and no centers provided training sessions.
Besides, there was no great difference between the verbal 1Q in both of
SB-IV and SBA. which is the most appropriate index lor estimation of
children's dental fear and behavior (Becker, 2003: Blomqvist, etal.,
2013).

The rescarcher in a standardized setting, which was composed of a
quite closed room with passive parental presence. performed the 1Q test.
A quite room is important o avoid any disturbance or distraction of child
during test application. Ihe parental presence was mandatory for child's
assurance due 1o their young age. The passiveness of the attending parent
was also important to avoid redirection of child interaction with the
examiner during the 1Q test (Thorndike. Hagen, and Sauier, 19%6:
Malika. [998a: 1998b; 1998¢).

Intelligence can be expected 0 have a signilicant impact on
children’s understanding of causes and conscquences, information and
mstructions. [t may also influence their ability to communicate leelings or
distress and to behave adequately in the dental situation (Rud. and
Kisiing, 1973). Therefore, children that were inciuded in this study had an
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1Q ranged from (70-1 30) according o SB-1V and were divided into three

groups to measure their behavior during the dental mtervention according
to their 1) level (HIQ. AIQ, and LIQ groups). This is one of the first
studies that tried 10 divide the children Into groups according to their fevel
ol intelligence. Thus, children's dental fear as well as overal behavior
could be evaluated at different intelligence level, Normally, the cognitive
development in the preschool stage children tends 1o be improved through
thought and language. The child beging to acquire reading and writing
skills and his attention Span starls 1o increase (Ptaget, 1954: 1964: 1966).
According 10 American Psychiatric Association (APA) any chiid with
score (69) and below this range with significant limitations in adaptive
function in at ieast 1wo domains would be considered intellectuallv
disable  (APA. 1994). Communication is one of these domains
(McDaonald, Avery and Dean, 20011 That's why: children with an
degree of inteliectual disability have been excluded [rom the current
study. Since it would have negative impact on their normal
communication processes as well as their behavior m dental clinic
(AAPD. 2013¢). In addition. children with psychological problems as
wellas medical condition were exeluded from the study duce 10 lack of
communication and negative behavior (AAPD, 2010 3¢).

Parental  presence/absence technique is intended 1o utilize the
parent to increase patient psychological comfort and reduce patient
anxiety. This  debate concept may increase  communication during
treatment, or may be distract to the patient’s attention (Feigal, 2001;
Molinari, Deyoung, 2004} Past studies have suggested that parental
presence has the advantage of decreasing negative patient behavior thus
improving patient management and reducing anxiety (Fenlon, Dahbs, and
Curzon. 1993: Dalhquist, Power, Cox. and Fernbach, 1994; O0'Laughlin

and Ridley-Tohnson. 1995, Bauchner. ct.al. 1996 Molinari, Deyoung.
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2004). Parental presence’ absence technique PPA is one of the suitable
and less invasive techniques for management of children. (Molinari and
Devoung, 2004). On the other hand. the  Parental Presence technique
alone was a recommended strategy  for children less than four vears old
(Kamp, 1992 Corkey and Freeman, 1994 Marcum. Turner, and
Courts, 1995 Perctz and Zadik, 1998). Besides, psychiatric rescarches
have confirmed the presence of at least one of the parents in order 1o
enhance fecling of security and betterment of the ¢hild’s behavior (Certo
and Bernat, 1993). Parent's presence can either be active or passive.
Involving the parents in the planning stage and outlining their role as u
passive but silent helper may provide a comforting presence without
unhelptul interference  (Freeman, 1999b). 11" the parent is properly

instructed and motivated, they can be a valuable adjunct in establishing
rapport between child and the dentist (Frankl, Shiere, and Fogels, 1962).

Mhis strategy might change parents’ mind and encourage them to do an

active part during management of their children (Pinkham, 1991). Thus

the manner of the parent presence beside their children s still

questionable. That is why. the new modified technique" Parental actives

passive presence technique® PA/PP, have heen applied in this study o
evaluate it efficacy in the managenent of preschool children with
difterent levels ol intelligence.

Children were randomly and cqually allocated into either PAP
technigue (study subgroup) or PPP technique {control group) in cach of
the three study groups. Randomization for grouping was achieved hy
using a computer random number geaerator o give the entire participants
an equal chanee in this study,

Dental preventive measures were applied to all participants in the
study. These preventive measures were chosen because they are simple
procedures, not pain provoking, and no need for dental anesthesia. Thus
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the probiem of pain induced fear was climinated. This might have a
negative eftect on the child’s behavior (Klingberg, 2007: Versloot.
Veerkamp, and Hoogstraten, 2008).

Dental fear is considered as g confounder as it might affect the

outcome of the study. That's why: dental fear was measured before the
application of any dental procedures. The Facial Image Scale was used 1o
measure dental fear as this scale is recommended by the AAPD for very
young children (AAPD, 2013a). This is a non-verbal ool for fear
measurement that gives the child the ability 10 recognize and interpret the
physiological and cognitive manifestations of fear and anxiety without
parental influence (Kiingberg, 1993 AAPD, 2013a). The other seales for
measurement of dental fear such as Modified Child Dental Anxiety Scale
{(MCDAS), Children’s Fear Survey Schedule (CISS) and Dental Subscale
ol Children’s Tear Survey Schedule (CESS-DS) used parental help as
children in this particular age group arc unable to comprehend the content
ol theses fear measurement scales (Kilngberg. 1994: tolayan, Idehen. and
Ojo, 2004).  Therefore. there might be a chance for questionabie
agreement between parent and child interpretation of fear rating thus
atfecting the results of the study (Folayan. Tdehen, and Ojo. 2004:
Gustatsson, et al., 2010: Luoto, et al.. 2010, Krikken, Van Wijk, Ten
Cate. and Veerkamp,2013).

The result of this study revealed a significant inverse relationship
hetween the children intelligence and their dental fear (Table. 6. 7). Thus
children with high or average 10 showed Tow percentage or na dental fear
while the children with lower 10 showed a higher percentage of dental
fear. This is in agreement with Toledano et al who found a significani
correlation between 1Q and anxiety at the first dental visit In another
study by Blomgvist et al similar results were obtained that revealed that
dental fear to be significantly correlated to the verbal intelligence quotient
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(0Q) (Toledano. Osorio. Agullera. and Pegalajar, 1095; Blomgvist, et.al

2013} On the other hand there was a disagreement with Di Bona and

Aminabadi et al (DI Bona, 1973, Aminabadi, et.al.. 2011). The result of

D1 Bona concluded that a more mtelligent child may show more dental
fear that can be related 10 children overactive  tmagination.  Bad
expeetations and negative pereeptions of dental bad events with lack of
good explanation prior o dental treatment might be other causes for
dental fear in children with high 1Q (Amtz, van Lck, and Heumans, 199¢:
Carrillo- Diaz, Crego, Armiield. and Romero-Maroto, 2012¢). However,
Aminabadi and his colleagues indicated there was an  absence ol
significant relationship between 10 score and dental anxiety { Aminabadi,
cLal., 2011). The drawback in their study was the unequal distribution
between groups and applications of 4 painful type of dental anesthesia
such us nerve block which might induce dental fear even with children of
high intelligence level, Besides. they depended on Raven's colored
progressive matrices (RCPM) for 10 testing which doesn’t measure
verbal intelligence which is an important measure tor the cognitive ability
ol children in relation to dental fear {(Blomgvist, et.al., 2013).

In the current study, 1he presence of parent whether active or
passive had no significant effect on the child's dental fear before
performing any dental intervention in both high and low 1) fevel (Table.
8). On the other hand, the number of feartul children was more in the
AlQ group (33} This dilference in number might have led to the
difference between the three levels of intelligence either with the active
or passive presences of parents.

Children overall behavior is the major outcome of this study so it
was measured al the end of the second visit alter the application of the
preventive measures.  The overall behavior was measored using I'ranki’s
Behavior Rating Scale (FBRS) (I'rankl, Shicre and Fogels. 1962). This
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scale is one of the most relighle and frequently used behavior rating
systems i both clinical dentistry and rescarch due to its clear rating
system with shorthand form that can be used casily in recording child
behavior in clinic (Klingberg, 2007: AAPD, 20| 3a).

The present results indicated that there was a significant effect of
preschool child intelligence on their overall behavior in the dental chini¢
t1able.9. 10). Thus, children with high and average intelligence showed g
more significan positive behavior in the denal clinie. On the contrary,
children with negative behavior were in the low intelligence level. These
results are consistent with the finding of Rud and Kisling, which
concluded that children with low 1Q showed a more negative behavior
and needed a significantly longer time 10 accepl the dental treatment
stiluation {Rud and Kisling. 1973). Savin and Maxim were in agreement
with the present resulis in which there were a significant correlation
between the 10 fevel and the behavioral response manitested by the child
(Savin and Maxim, 2008). Morcover. Blomgvist et al observed a
significant correlation between 1Q and acceptance of dental treatment
(Blomgqvist, etal.. 2013). On the other hand, i Bona had found that, the
children with high intelligence showed more dental fear with more
negative behavior (DI Bona, 1973}, Ali and Aminabadi ct al found that
there was no effect of ¢hildren 1Q on their behavior in dental ¢linic (A,
2010, Aminabadi. etal., 2011). This diflerence might be due to the
different 1Q measurement scale. The Porteus mase test (PMTy that Al
used Tor 1Q measure was a single nonverbal test which couldn't neither
measure the child 1Q accurately nor correlate the child's behavior to the
intelligence.  Furthermore. All induced pain  during his treatment
procedure through local anesthesia which might have had an additional

negative elfect in their behavior.
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In the current study. during preforming dental treatment it was

observed that children with » lower 1Q tend 10 have |ess social activity in

the dental clinic. i.e. chiid feh afraid, unsecured and tried 1o avoid contact
with the dentist. Low 10 s a consistent risk factor for emergence and
continuity of antisocial behavior across the life course in differen Ly pes
ol studies (1linshaw, 1992 Nige and Huang-Pollock. 2003 Simonolt ¢t
Al 2004 Koenen, etal. 2006).  [he presence of the parent in the
operatory in close proximity to his chiid helped in explaining the dentist's
mstruction by reassuring the child, thus the children's behavior was
reinforeed (Feigal, 2001: Law and Blain, 2003; Faton. McTique, Fields,
and Beck, 2003). That's why parental active presence technique might
have had a positive effect on the child's behavior thus making him feel
more secure and cooperative (Table. | 1), Meanwhile using TSD technique
with parental physical contact had also a significant effect on the child's
behavior thus improving child's communication with dentist.  On the
other hand. children with high 10 have a high imagination and bad
expectation about dental trewtment tAmty, van Bk, and tHeumans. 1990
Carrilio- Diaz. Crego, Armfield. and Romero-Maroto, 2012¢). so parental
reassurance during dental treatment might have had a positive effect on
the child behavior. In spite of that, there was no eftfect of the parental
active presence technique on the children behavior with average 1Q). This
might be duc to the significant greater number of non-fearful (happy )
children with average 0.

When describing the distribution of the study sample according to
the different catecories such as gender and age. the children were
normally distributed among the three studied 1Q groups in repard 1o their
gender and age. Regarding vender there was no significant difference
among subgroups of the study (PAP, PPPy (Table. 3). Thus, gender

cannot be assessed  for Jurther statistical analysis especially logistic
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regression type. Thus, there was lack of association between pender and
fear in one hand and with behavior in another hand. This result came in
accordance with many studies {Milgrom. Mancel, and King, 1995
Schwarz and Birn, 19935; Brill. 2000; Kyritsi, Dimou. and Lygidakis.
2009: Kamran. Qiam, and Khan. 2011). Although these results were not
Inagreement with the other studies which implied that female chiidren
showed higher Tevels of dental fear anxiety than male chiidren {(Chapman
and Kirby-Turner, 1999; Peretz. and [ [vat. 2000: Chellappah, Vignesha,
Milgrom and Lam, 2006: Heft Meng, Bradlev. and Lang, 2007
Klingberg and Broberg ,2007: Hittner and Hemmo,2009: Carrillo-Diaz,
Crego, Armfield. and Romero-Maroto, 2013), The reason for that might
be due to higher in percentage of male children participants in the study
than female children which lead 1o hindering the difference between
them. Since most of the previous studies included more female children
thun male children thus they supported that female child had a high DFA
than male children.

On the other hand. there was no significant difference between the
parental active presence and parental passive presence techniques with
age groups distribution in both of HIQ) and 1.1Q. On the contrary, in AlQ)
group. there was a significant difference in the distribution of children
with the three age groups between the PAP/PPP subgroups (Table. 4). As
a result age can be assessed for further statistical analysis.

In the current study. the results of regression analysis highlighted
the factors that had a significant effect on positive behavior of children,
Phese factors are children's age. 10 level, dental Tear as well as parent's
activeipassive presence technique PA/PP (Table. 12, 131 There is
considerable evidence that positive behavior increased with age. Older
children with an age 5-6 vears showed a more positive bchavior

compared to younger children. As a result, older children (5-6 vedrs) with
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different 1Q levels were more cooperative than younger children. This
result came in accordance with the linding ol many researches that haye
found that age of the child was significantly related o children's
ochavior. Thus, more negative behavior shouid be expected from younger
children (3- 6 vears) (Brill. 2000: Kyritsi, Dimou. and Lygidakis, 2009;
Zhou, Cameron, Forbes, and Humphris, 2010; Kamran, Qiam, and Khan.
201T) Theretore, children's age would be an influemial factor on the
positive overall behavior of ehildren during dental treatment.

Regarding the level of intetligence on the child's positive behavior,
it was found that the HIQ children were more cooperative during dental
treatment. These results, match the result of Toledano et al (Toledano,
Osorio. Aguilera, and Pegalajar, 1995), On the other hand. there was no
significant diflerence between the other levels of intelligence in relation
W positive behavior. Other rescarchers showed similar results but they
had included children with [Q below the normal range (Rud and Kisling,
1973},

Furthermore, denial fear had a significant effect on the child's
overall behavior during dental treatment. Thus fearful children appeared
to be less cooperative.  The lower the 1Q level, the more tearful is the
child towards dental treatment. Children with an average 1Q level showed
more positive behavior during dental treatment. These findings are
similar to previous mentioned studies (Rud and Kisling. 1973; Toledano.
Osorio.  Agullera, and Pegalajar, 1995, Savin and Maxim, 200g:
Blomgqvist, etal., 2013).

The positive behavior was highly increased by the parental active
presence technique than the parental passive presence technique in a ratio
(4:1). This result rejected the study null hypothesis, thus parental active/
passive presence modified technique had a significant effect on the
preschool children behavior, Interestingly there was another moditied
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Discussion

form of PPA in which parenial presence was conditioned according (o
child behavior (Kotsanos, Arhakis, and Coolidge. 2005). The application
of this modilied technique seemed 1o be very successiul in managing
mitially uncooperative child patients {Kotsanos, Coolidge, Velonis, and
Arapostathis. 2009). Thus, using different modifications in parental
presence absence technique can help in improvement of child's overal]
behavior in ditferent situations during dental treatment.

The mair limiation of the present study was the lack ol
measurement of the parental/ maternal anxicty (Corkey and Freeman,
19940 Freeman, 1999b). Parents exert a significant influence on their
child’s behavior, especially it they have previous negative dental
experiences. Therefore, an anxious or fear|u parent may aflect the child's
behavior negatively (Klingberg and Berggren, 1992; Baier. eLal.. 2004:
Versloot and Craig, 2009). For these reasons. it was difficult 1o relate
child's DFA 1o either parental/ maternal anxicty or fear ol the unknown.
Morcover, parental active presence technique was one of the behavior
Management techniques, thus parental anxiety would have had an eftoct
during dental treatment. Conscquently. Turther studies to evaluate this
relationship effect are necessary,

Phis clinical swudy tried to explore the association between
children dental fear, overall behavior and their intelligence. It can be
concluded that there is an association between dental fear and overal]
behavior. Child's intelligence exhibited an additional effect, thus children
with low intelligence level tend to be more feartul than children with
average and high level ol intelligence. Children with low mtelligence
have the most negative overall behavior. [dentifying the intelectual
abilities at carly stages is a helplud step towards the likelihood ol early
mtervention that might probably  shift children away  ltom some
behavioral problems that is likely 1o appear, Lhis on the other hand may
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help in constructing an intelligence-based management approach for

children's behavior during dental treatment. Initiating cognitive approach
I pediatric dentistry field using children intelligence assessment is «
significant method to understand children dental fear and overall behavior
(Savin and Maxim. 2008; Carrillo-Diay. ct.al., 2012h).

I'here was a promising result in regard 1o the new modified
technique in child behavior management in which there was a significant
etlect of parental active/passive presence technique. The parental active
presence technique signiticantly improved children's positive behavior
especially - with  low intelligence level. This might  help during
management of such children with some intelligence limitation. Further
studies are needed to evaluate the elfectiveness of this technique with
children older than 6 years as well as with different treatment modalities

including more intervention pain provoking techniques,
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Summary

The effect of ¢hildren's intelligence on their dental fear and their
behavior in the dental clinic is still questionable especially with different
levels of intelligence.

lhis study was conducted to investigate the effect of preschool
children's intelligence on their dental fear and their overall behavior in
the dental clinic. It is also meant to evaluate the effect ot a new modified
technique called Parental Actives Passive Presence Technique on the
overall behavior of preschool children  with different levels of
intelligence.

Three hundred children were recruited from the Outpatient Clinic
of Pediatric Dentistry Department in Faculty of Dentistry at Alexandria
University. Their age ranged from 3-6 vears old. Children were screened
and assessed tor eligibility. In the first visit 170 children of them had the
1Q test using Stanford Binet Intelligence Scales, Fourth Edition (SB-TV) -
Arabic version (Thorndike, Ilagen and Sattler, 1986; Malika, 1998a) in a
quite closed room. Twenty children were excluded from the sample due
o not being in the normal range and some of them were out of the
required number.

One hundred and fifty children were enrolled in a randomized
clinical trial with an allocation ratio of -] based on a sample size
estimation analysis 1o fulfill the aims of the present study. Children were
divided based on their I1Q into three groups; high, average and low 1Q
groups. Lach group contained 50 children. High 10 group (HIQ) had the
score of (110 and above). Average 1Q) (AlQ) group had the score of (90-
109) while low 1Q (1.10) group had the score of (70-89) with normal

intelligence range. In cach of these three groups, children were randomly
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and equally allocated into the study and control subgroups.  Each
subgroup  contained 25 children, Randomization for grouping  was
achieved by using a compuler random number generator to produce the
sequence needed to allocate the children to one of the study groups.

[n the second visit, dental fear was measured in each group using
Facial Image Scale (FIS) (Buchanan and Niven, 2002) followed by the
application of preventive measures (oral hygiene instruction, fissure
sealants application, prophylaxis und topical fluoride applications) with
standardized time and instructions. During the application of preventive
measures, 25 children were managed by TSI} and parental active
presence (PAP) techniques in the study subgroup. The other 25 children
of the control subgroup were managed using TSD and parental passive
presence (PPP) techniques,

In the parental active presence technique, parents were allowed to
stand beside their children with a nonverbal contact (hand holding and
eye contacting). In the PPP technique, parents were seated silently in the
dental operatory behind the patient with no cye contact, and no single
word be spoken. All the procedures were described to children step by
step using I'SD technique.

After the application of preventive measures, overall behavior was
evaluated for each child in cach group according to Frankl’s Behavior
Rauing Scale (I'BRS) (Irankl, Shiere and FFopels. 1962).

The measurement scales were calibrated by intra-examiner
reliability test for the FIS and Frankl's behavior rating scale prior to the
study. The study was approved by the Rescarch and Ethics Committee of
the Faculty of Dentistry, Alexandria University. The study procedure was
explained 1o the parents and an informed written consent was taken.
kthicatly, any child in the study who had any carious teeth was scheduled

tor treatment and oral hygienc instruction,
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Data was collected and tabulated and only the biostatistician was
blinded for the actual status of the children in regards to which group they
will belong to. Then data were analyzed statisticaily. The results showed
that there was a significant cffect ol children's intelligence on dental foar
in which the most feartul children had a low IQ. There was also a
significant relation  between  children intelligence  with the overall
behavior, 1.e high and average intelligence children showed a more
positive behavior in the dental clinic. Moreover, Parental active presence
technique had a positive effect on the overal] children's behavior at
different intelligence levels. Age of the child was significantly related to
the overall behavior of the child. Therefare more negative behavior
should be expected from younger children. On the other hand gender

have no signiticant effect on the children overall behavior.
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Conclusions

According 0 the methodology proposed and based on the

results of the present study it was concluded that:

L.

12

Sl

6.

There is an inverse relation between preschool children's dental
fear and their level of inteliigence. Children with low intelligence
showed more dentai fear.

There is a significant effect of preschool children's intelligence on
their positive behavior in the dental clinic, Children with high and
average imtelligence showed a more positive behavior in the dental
clinic.

Parental active presence technique has a positive etfect on the
overall children's behavior at different intelligence levels,

[n children with low 1Q level, parental active presence technique
has a positive effect on the child behavior with different levels of
fear. Thus, fearful children are more cooperative with parental

active presence.

- Age has a significant effect on the positive behavior on children.

Older children showed a more positive behavior compared to
vounger children
Gender has no significant effeet on the positive behavior of

children.

- Preventive measures can be applied effectively for low 1Q children

using parental active presence with tell show do techniques.
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Recommendutions for Fature Reseurch

Recommendations for Future Research

Recommendations based on the findings are presented below:

I

[~

Further study is needed to evaluate the parental/ maternal anxiety
effect on the child behavior with different levels of intelligence.

Further study is needed to evaluate the effectiveness of parental
active/passive  presence technique on children with different
freatment modalities, especially the pain provoking procedures at

different age levels.
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Appendix |1

Stanford-Binet Intelligence Scale

IV (SB-IV): Record Booklet

(Thorndike, Hagen and Sattler, 1986; Malika,
1998a; 1998h)

Name:

Age: Gender:
Address:
Phone No.:
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Stanford Binet Intelligence Scale, IV (SB-1V)

Child Name: Age:
| Gender:

Address: Phone No.:
e _ ) _ ! : -

1Q Calculation from standard tabics
| Total

Abbreviations
EL Entry Level
MR Meun Reasoning
S Subtests
RS Raw Score Intelligence Quotient 1Q Classification Guide
SAS Standard Age Score IQ Range General Classification
R-58-8 Reasvning Standardized Score 140 and up Very Superior
C-N Compound Score 120-139 Superior
VR Verbal reasoning 110-119 High Average
v Vocabulary 90-109 Average
Com (‘t_)]l]pl‘r:lu-:l?mtlll 80-89 Low Average
Ab Absurdities 7079 Borderline Impaired
A/VR Abstract/visual reasoning Sources; Thorndike, Hagen, and Sattler, 1986
P Pattern
Cop Copy
QR Quantitative reasoning
Q Quantitative
STMR Short-term memory
BM Bead memory
MS Memory for sentence
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[- Verbal reasoning (VR)- il Jyaiay

1- Vocabulary (V) - Sl dalt
Record Answers — Draw Circle on( +) or ( - )

Age | Level |V Photos | V Answer
2 A + -1 1
- | 2
3 B + -1 3
+ - | 4
C + - 5
+ - 6
4 D + - 7
+ - 8
£ + -9
+ 10
5 F + - (11
+ - 112
6 G + - 113
+ - 114

V Words

7-8 H + - |15
+ 16
9 | + - |17
+ - |18
10- J + - |19
11 + - | 20
12- K + - 121
13 + - | 22
14- L + - |23
15 + - | 24
16 + M + - |25
+ - | 26
N + - | 27
+ - | 28
(0] + - |29
+ - {30
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P + 31
+ 32
Q + 33
+ 34
R + 35
+ 36
) + 37
+ 38
T + 39
+ 40
u + 41
+ 42
A + 413
+ 44
w + 45
+ 46

(+}: Pass

(-):

Fail

Calculation of Raw Score RS

A-Highest Paragraph Score

B- Total No.of [-)

Raw Score RS (A- B)
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I- Verbal reasoning (VR)- A8l Jyxnay)

2- Comprehension (Com) - agill

Record Answers — Draw Circle on( Hor{-)

Leve | Photo COM Answer
]
A i+ (-1 —
+ (- |2 .=3
B [+ |- |3 A
+ |- |4 s
C |+ |- |5 ABY falg
+ |- |6 A fo8)
Q
D |+ |- 17 ra
+ |- |8 Jluddac
E |+ |- 19 JSYY gl
+ |- |10 g -l
F |+ 11 phaa
+ - |12 4lb
G |+ |- |13 s B
+ |- |14 Aka
H |+ |- |15 <k
+ |- |16 Aalad
| + |- 17 P
+ |- |18 Gl
] |+ (- |19 54 Bs1 2
+ |- |20 Gl dals
K '+ |- 121 2304 ladle
ol - 122 b b Jauai
L |+ |- {23 ol Ayl
+ |- (24 (g Javalt Bl Aghis
M* [+ (- |25 Al 4 dsal
+ |- |26 | Gl A ail)x
N [+ |- |27 s by
o 1+ |- l28 G aalill
0 [+ !- (29 Flagll Y
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+ |- |30 I
P |+ (- 31 340 (e SS)
+ |- (32 dadld  udla
Q [+ |- |33 Oadl D g
* le - 34 2l Jasdh *
R |+ |- {35 31 Lalas
+ |- 136 Sald duad
S* 1+ - |37 B e b jlsuu *
+ |- [38 83 93aa bla
T [+ |- |39 EORNIIETN
+ |- 140 Ol gl s
Uu i+ |- |41 £) AR 3
* + |- (42 QUM | *

*; mean it need 2 answers I

Calculation of Raw Score RS

A- Highest Paragraph Score

B- Total No. of (-)

Raw Score RS (A-B)
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I- Verbal reasoning (VR)- Al J¥aay)

3- Absurdities (Ab) -
Draw Cirele on Choices (a-¢) A-B - Draw Circle on ( +)or ( - )—S1 Not

< BEL

count
Leve ; 3 Pic Ab Response
|
A-B s1 4 plia B, abc
AL+ |- (1 i (s abc
+ |- 12 Ay glia dad abc
B [+ |- 3 ddalall 5 i b Al abc
+ |- |4 i b G L Aday abc
EXP
C |+ I- |5 Ol o gacna 31 A
+ (- 16 AS pllly g
D |+ |- |7 Tl
+ |- |8 Jib 3 e o i
E [+ |- 9 JOA) Ang e DA
+ |- |10 Shall A Ll
F |+ |- |11 (ol ASans
+ |- |12 il & Al
G [+ |- |13 Ay &) gt I
+ |- [14 el et il
H [+ |- |15 o sbha ) plhalal) ]
+ |- |16 pladi & aidSunll g
I |+ |- |17 iglla e
+ |- |18 aall (A e Cpla
J [+ - |19 Jomalh (358 a0
+ |- |20 Al LS
K |+ [- |21 oanll e 2y dy
+ |- |22 4 gsiia b i)
L (+ [- [23 Uadl) Sall & 4y 5 asihe
+ |- |24 Adbids Slga 3 o
M |+ |- |25 waltlh A Jals i ¥)
+ (- (26 Arax o5 2352
N [+ |- 27 ABal O gy
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+ |- |28 Cand A0 asladl

0 |+ |- 29 gl Ak L
+ |- |30 Uaddi caladh B algay)

P v |- 31 | o0 g b A
+

- 32 Ao il g LLald) 1

Calculation of Raw Score RS

A- Highest Paragraph Score

B- Total No. of (-)

Raw Score RS (A-B)
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H- Abstract/visual reasoning (A/VR)-g _sadl 2 aall JY50y)

4- Pattern (P) -

haadll Jidas

Draw Circle on { +) or (- Jor (T-)or {R-) - § 1,2,3.4.5 Not counts

Leve Degree | Time | P Response Cube No.
|

A + - T- | R- o0 1 Demo /
+ - T- | R- 0o 2 // /
B + - T- | R- oa 3 /! /
+ - T- R- oa 4 !/ /
C + - T- | R- oo 5 // /
+ - T- | R- oo 6 // /
D-E oo S1 Cube Demo 1
D + - T- R- | 308 7 // 1
+ - T- | R- | 305 | 8 // 1
E + - T- R- | 3058 9 i 1
+ - T- R- | 308 | 10 I/ 1
F-1 oo 52 !/ 2
F + - T- R- 1 305 | 11 I 2
+ - T- R- | 305 | 12 I/ 2
G + - T- R- | 305 | 13 !/ 2
+ - T- | R- | 305 | 14 // 2
H + - T- | R- [ 308 | 15 // 2
+ - T- R 305 | 16 !/ 2
I + - T- R- | 305 | 17 /! 3
+ - T R- 1 30S | 18 [/ 3
J-L oo S3 Cube Demo 4
] + T- | R- | 455 [ 19 // 4
+ - T- R- | 455 | 20 !/ 4
K + - T- R- 458 | 21 !/ 4
+ - T- | R- | 455 | 22 // 4
L + - T- | R- | 455 | 23 // 4
+ - T- R | 45S | 24 // a4
M-0 oo 54 Photo only 3
M - T- R- | 305 | 25 7 3
- T- | R- | 305 | 26 // 3

.com
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N + . T- | R- | 305 [ 27 // 3
+ - T- | R- | 305 | 28 // 3

0 + - T- | R- | 30s | 29 // 3
+ - T- | R- | 305 | 30 // 3

P-Q T- | R- | e | s8 /! 4
P + - T- | R- | 455 | 31 // a
+ - T- | R- | 458 | 32 // 4

Q + - T- | R- | 455 | 33 // 4
+ - T- | R- | 455 | 34 // 4

R + - T- | R- | 455 | 35 /! 4
+ - T- | R- | 455 | 36 // 4

S + - T- | R- | 60S | 37 // 6
+ - T- | R- | 605 | 38 // 6

T | + - | 7- | R |90s | 39 /! 3
+ . T- | R- [ 90s | 40 /! 9

U + - T- | R- | 90S | 41 // 9
+ - T- | R- | 90S | 42 // g

(T-): Time Failure

(R-): Reversal Failure

Calculation of Raw Score RS

A- Highest Paragraph Score

B- Total No. of { - ),(T-},(R-)

Raw Score RS {A-B)
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It- Abstract/visual reasoning (A/VR)- 4 aall ¢ pagh JV 50!

5- Copy (Cop) - el

Draw Circle on ( +) or ( - ) — Starting from G use white papers for
drawing
Leve Cubes Cop Response
|
3-4 Cubes need for both of you (Green color)
A + - 1
+ - 2
B + - 3
+ - 4
C + - 5
+ - 6
D + - 7
+ . 8
E + - 9
+ - 10
F + - 11
+ - 12
G + - 13
+ - 14
Draw Object
H + - 15
16
1 + - 17
+ - 18
] + - 19
+ - 20
K + - 21
+ - 22
L + - 23
+ - 24
M + - 25
+ - 26
N + - 27
+ 28

.com



re

Alexandria University
Faculty of Dentistry

Department of Pediatric and Dental Public health

L_____obes | Okt |

Calculation of Raw Score RS
A- Highest Paragraph Score

B- Total No. of{-)

Raw Score RS {A-B)

-

.com



Alexandria University
Faculty of Dentistry

Department of Pediatric and Dental Public health

HI- Quantitative reasoning (QR)- < J¥ G5!

6- Quantitative (Q) - <80 jLady
Record Answers — Draw Circle on( tjor(-)
Leve | Cubes | Q Wright Answers Response
1
Explain The Cube and Dotes on each side
A-C | + | - 1 | Cube ~Upper side with 1 Dote The same Cube
+ | - | 2 | Cube-Upperside with 6 Dotes The same Cube
D + | - 3 | Cube —Upper side with 3Daotes The same Cube
+ | - 4 | Cube- Upper side with 2 Dotes Count Dotes
E + | - 5 1 Cube- Upper side with 5 Dotes Count Dotes
+ | - | 6 |3 Cubes-each-Upper side with 1 Dotes Count Dotes 1+1+1
F + | - | 7 | 2Cubes-each-Upper side with 1,2 Dotes The same Cubes
+ | - 8 | 2 Cubes- each -Upper side with 2,5 Dotes The same Cubes
G + | - 9 | 3 Cubes- each -Upper side with 2,4,3 Dotes Count Dotes2+4+3
+ | - ]10 2 Cubes- each -Upper side with 4 ,6 Dotes The same Cubes
H + | -111 2 Cubes- each -Upper side with 2 ,4 Dotes Count Dotes 2+4
=Cube Dotes
T + | - | 12 | 4Cubes- each -Upper side with 1,2, 3,4 Dotes Complete rank=5,6
- Q
i +|-1]13 3 Child
+ | -114 4 Penciis
] +]-|15 6Cm
+ | -1(16 C
K |+ |- 17 50 i
+ | -118 B
L + | - |19 B
+ 1 -12012-1/2[4-1/4[1-1/2,2-1/4 [10-1/2 Jb
[ 20- Ok
M + | -(21 8 Kg
+ -] 22 10 week
N +-123 1-5 or 20%
+ [ -] 24 1-1/4, 2-1/2.8 ) 1ds [ 2- 1/4 [5-
1/229,1-1/4[5-1/2 Jy [ 10-oL
0 + | -25 6
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+1-126 120 Pounds
P | +]-127 e A3 AW Ma s 15 Jsall Ve Sha
J_sy“n,-:!)ﬂZ‘.Lhi_nJ_syi
+ | - |28 4 Lines
Q |- 129 | e la ) S5 Sl e i, Y1 d 13 s

J}Y1J4ﬁ|£h|j)ﬂum\;j§1¥3ﬁ)§|

+ - [30 24
R [+ |- |31 Type 2 Chees
+ - |32 0.4
S I+ 1- {33 4 Years
+ |- 134 5 Hours
T |+ - |35 175 Km
i + (- |36 A 275
U |+ |- |37 18 Lines
+ |- |38 45>l 900
V i+ |- [39 48 Oranges
+ - [40

50 Minutes

Calculation of Raw Score RS

A- Highest Paragraph Score

B- Total No.of{-)

Raw Score RS {A-B)
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IV-Short-term memory (STMR)-s2all 5_ual § 81301

Bead memory (Bm) -
Draw Circleon ( +) or (- ) a-e, S1,2,3 not counted

AN B &1

Explain Beads with different colors and shapes

Level | Beads only J Cop [ Response
Show bead shape — let him point on the exact photo
a + . Ay Seld ;i)
b + - dpa B gl 435 4
C + - Al ghu pliay 35,4
d + - dihg e g8 A
Show bead shape hid it - let him point on the exact photo
A-C + - 1 At gl 81 yan
+ - 2 Aa BeB )
D + - 3 4438 el
+ - 4 g8 8l pan
E + . 5 dgh g A £l
+ - 6 aig S el ey S el pma
F + - 7 Aok g ha plian s 45 S sl
+ - 8 A shasl 51855 Ak g a8
G + - 9 L3908 sl g Asa d ¢l jan
+ - 10 b g i g1 pan g 400 ghas) 213 )
Bead, Stand
H-K 51
H + - 11
+ - 12
| + - 13
+ - 14
| + - 15
+ - 16
K + - 17
+ - 18
L-N S2
L + - 19
+ - 20
M-N + - 21

76
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+ - 22

0-Q S3

0-p + - 23

+ - 29

Q + - 25

+ - 26

R + - 27

+ - 28

) + - 29

+ - 30

T + - 31

+ - 32

U + - 33

+ - 34

Vv + - 35

+ - 36

w + - 37

+ - 38

X + - 39

+ - 40

Y + - 41
+

- 42
T | EE—TTT—

Calculation of Raw Score RS
A- Highest Paragraph Score

B- Total No.of (-)

Raw Score RS (A-B)
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IV- Short-term memory (STMR)- sl 5 _guab 5 il

Draw Circle on (+}or ( - ) — §1,2,3 not counted

Leve Ms Sentence
1

A-F Ss1 A gh iy
A + - 1 S lan
+ - 2 Crllh iyl
B + - 3 o oad A s
+ - 4 Ao ey 5 2 iy Al
C + - 5 B S ol il ey
+ - 6 Sl Ui
D + - 7 ST AR g 5 gl
+ - 8 asdaall $LIldt vi g 7 g
E + - 9 ady LS 2E § jpan
+ - 10 5% Ly gla g i
F + - 11 200 e i 4l
+ - 12 e L Syanl LSl wiad 5
G-I S2 S a7 s
G | + | -] 13 blp Jhy (San e AEN sl gl
+ - 14 Jraa g gie g (Ao el lgill A% et
H + - 15 S s b sduall Jialh o g3 g 4y
+ - 16 L Bos 30 Aacilios A0V 5 5a 5 god oy ash| b
1 + - 17 Al (i e S L) (a7 iy il QRIS L pucd
+ - 18 D90 ala ISy iy fasg e N g s S ploas
J-Q s3 e il Gy ghalh (3 501 3 kel Ja
] + - 19 willl ledall Slide zali 5 g3l 8 LRl i il 5,08 L A
Lot i
+ - 20 Liaga g dpan b ghad 4300 el 900 L Ay Lo i) il Aagie
K + - 21 Sl la el A ey G VY A a8y e 50 e gh
+ - 22 SR A o gl 098 (S 0815 AN g ol el ppao
L + - 23 el et L gab S5 Ciad g g a3 gl 5 3y cialiy b g Ok
+ - 24 D e 538 e 93 0RD S gise A e 53 Juas
$.J) i
M + - 25 Y g by p LA B AS 5 das g 36 S el Jha 7 el
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Appendix VI

Frankl’s Behavior Rating Scale (FBRS)

Rating no. 1

(¥Frankl, Shiere and Fogels, 1962)

Behavior

Refusal of treatment
Forceful crying
Fearfulness,

Or any other overt evidence of

extreme negativism.

2 | Rating na. 2

Reluctance to accept treatment
Uncooperativeness

Some evidence of negative attitude
but not pronounced (sullen,

withdrawn).

3 | Rating no. 3

Acceptance of treatment

Cautious behavior at times

Willingness to comply with the dentist,

at times with reservation, but patient

follows the dentist's directions

cooperatively,

4 | Rating no. 4

Good rapport with the dentist
Interest in the dental procedures

Laughter and enjoyment.
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Introduction

Many practicing dentists have considered the feartul uncooperative
child patient to be among the most troublesome of problems in their
clinical works. """ Children who knew that they had a dental problem
were more likely to exhibit negative behavior at the first dental
appointment.

Fear is a reaction o real or imagined threat and is considered to be
an integral and adaptive aspect of normal development, ' Anxiety and
fear have bren defined in many ways in the literature, Spielberger in 1983
has made a distinetion between the more temporary condition ol "State
Anxiety” and the more general and tongstanding quality of" “I'rait
Anxiety . State anxiety retlects a “transitory emotional state or condition
of the human organism that is characterized by subjective. consciously
perceived  feelings  of tension and  apprehension,  and heightened
autonomic nervous system activity’. On the other hand - Trait anxiety'
denotes relatively stable individual differences in anxicty proneness and
refers o a general wendency to respond with anxiely to perceived threats
in the environment”. '

Both aspects have been combined in dental fear and anxiety
(DEFA). A common  occurrence characterized by an essential and
mevitable emotion that appears as a response lo various dental
procedures. ' Dental fear has been constantly among children younger
than three years, but it also appears in older children and adolescents, ™'

Dental fear in children has continued to generate a lot of interest in
pediatric demtistry. Various measures have been developed in a bid 1o
develop a unitorm method of assessing and grading dental fear in

children. Examples of these measures include the Children's Lear Survey
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Schedule (CFSS) developed by Scherer and Nakamura'®, and Dental
Subscale of Children’s T ear Survev Schedule (CFSS-DS) developed by
Cuthbert and Melamed. * These include a questionnaire filled by the
child or his parent. ¥

A degree of bias has been reported, due 1o the doubt that the child
could not {ill out a questionnaire. So various technigques have been
developed to circumvent this problem. The child level of anxicety can be
indicated when hesshe picks out or points to a picture that illustrates
hischer perceived emotion. '™

These picture scales allow for limited cognitive and linguistic
skills. They can be easily administered and scored in a clinical
coniext. " The most developed picture tests are the [acial Image Scale
(F15), and Children's Dental Fear Picture test (CDFP). ' 1!

The Facial Image Scale uses faces as an indicator of fear. [t is also
sullible for young preliterate children. """ The 100l has found to show a
high correlation with the Venham Picture Test (VPT) when tested for
validity

Another issue that is worth discussing is child intelligence. This
may have an effect on the child's behavior in the dental clinic.

The development of intellectual capabilities occurs in a series of
relatively distinet stages. From the perspective of Jean Piaget and his
followers, the development of intelligence is another example of the
widespread  phenomenon of  biologic adaptation. In Piaget's view,
adaptation occurs through two complementary processes, assimifation
and accommodation. '

Piagel has believed that intelligence is the ability to adapt to the
environment. Thought does not develop as do height and weight, which
onlv increase in magnitude with age. Thought assumes qualitatively

11

different patterns at succeeding age levels. """ So from Boeree review
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Plaget has developed the idea of stages of cognitive development, which
are sensori-motor stage, preoperational stage, concrete operations stage,
and, formal operations stage. This cognitive theory has constituted a
lusting contribution to psychology. '™

The preoperaticonal stage lasts from about two to about seven years
old. Now that the child has mental representations and is able to pretend,
It is a short step to the use of symbols. On the other hand. the child is
quite egocentric during this stage (mountains study). The most famous
example of the preoperational child’s centrism is what Piaget refers to as
their nability to conserve liquid volume, ™

the term cognition refers to the highest levels of various mental
processes such as perception, memory., abstract thinking | reasoning, and
problem solving as well as the more integrative and control processes
related to executive functions such as planning, choosing strategics, and
the enactment of these strategics.”'™
Individuals differ from one another in their ability to understand

-
Sl

complex ideas, and w adapt effectively to the environment. "' Experts
have defined intelligence according to two themes. Fhe first theme
focused on the individual learning from experience. The second theme
locused on the individual's ability to adapt to the environment. '

Tests of intelligence itselt come in many forms. Some use only a
single type of item or question: such as the Peabody Picture Vocabulary
lest (PPVT), and Raven's Progressive Matrices. The more familiar
measures of general intelligence-such as the Wechsler Tests and the
Stanford - Binet Test include many ditferent types of items, both verbal
and nonverbal, "

The Stanford -- Binet Test (Fourth cedition) is based on a
hierarchical model of intelligence, The four main arcas assessed are

Verbal reasoning, Abstract/Visual regsoning, Quantitative reasoning, and

ed
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Short-term Memory, '™ Fificen subiests are partitioned in to four main

reasoning 1=l
The Stanford-Binet TV is a usetul test in assessment of a broad

range of intellectual abilitics. =

‘The full battery test is not necessarily
used 1o measure the intelligent Quotient {10), an item-reduction short
torm proved to be a more comparable estimate of the full bartery
composite.

Simpson and others (2002) evaluated intellectual gitiedness in 20
gifted children and 20 non-gifted children, They examined the extent of
the difterence in 1Q scores obtained on the two tests and whether order
etlects were present using The Wechsler Intelligence Scale for Children—
Ihird Fdition (WISC-111) and the Stantord-Binet Imelligence Scale q"
Fditton (SB-1V). Results showed that the SB-IV Composite Score was
significantly higher than the WISC-11 Full Scale 1Q) for both groups. ™'

A study of children’s individual characteristics (including age, sex.
and melligence quotient and personality variables) may help in the
understanding ot their dental anxiety and dental fear, their problems and
special needs. ' Some researchers have tried to assess and evaluate the
correlation between child's intelligence and dental fear, beside that they
correlate between child's intelligence and their behavior in the dental
clinic.

Rud and Kisling (1973) investigated the influence of mental
devclopment on children aeceptance of dental treatment. by using Banit's.
Cauells's, and Leiter's methods on 108 individuals with age of (3-9
vears), They reported that children with lower 1Qs showed more feartul
behavior.

Toledano and others (1995) investigated children aged 8-16 years

with no previous experience ol dental treatment. Three psychological

variables were determined: anxiety (State-Trait Anxiety Inventory of

4
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Children), personality (Eysenck Personality Questionnaire-Junior) and
ntelligence (Wechsler Intelligence Scale for Children). The relationship

between personality and intelligence factors and the levels of anxiety at

the beginning of the first dental visit (before treatment) and at the end of

the third visit tafter treatment) were determined. There was no significant
relationship between personality variables and dental anxiety levels, =

Savin, and Maxim (2008) carried out a study on 88 subjects (54
girls and 34 boys) aged between 6-8 years old: They divided them into 64
normal subjects trom psycho-mental viewpoint and 24 subjects with
audio sensory  disabilitics. They made a complex assortment  of
mvestigations: projective draw test (thematic projective test). Raven's
progressive matrix test and a questionnaire. The results of all the tests
showed that there was a significant correlation between the [Q level and
the behavioral conduct manifested by the child. The subjects with higher
1Q ievel presented a normal conduct. '~

Communicative management is an ongoing subjective process that
becomes an extension of the personality of the dentist. Associated with

this process are the specilic techniques of Tell Show-Do technique,

by

4

Parental presence/absence, " and others,

Litde is known about the parenting styie. and research on the
mfluence of parenting styles on children’s cognitive development is one
ot the most common studied factors these davs. Baumrind = developed a
parenting style typology which consists of three parenting stvles in her
original work: authoritative, authoritarian, and permissive. Autharitative
purenting style is associated with warm and responsive parents in addition
to high control and demand. Authoritarian parenting style is associated
with low measures of warmth and responsiveness and high levels of
control. Permissive parenting style varies in degree of warmth with some

being very warm and indulgent while others lack interest in the child. The

c
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. importance ol Baumrind's work is firmly established by her findings
_ showing that different parenting styles are associated with different child
i e 1250

- OULCOIMCS

: Maccoby and Martin have suggested the addition of a fourth
-

parenting, style and have called it neglectful, They have described these
parents as emotionally detached. Inditferent uninvolved, or neglectful,

parents tend to keep their children at a distance, responding to child

IR

demands only to make them cease.

Parents exert a significant influence on their child’s behavior.

33y

especially it they have had previous negative dental experiences *

i Lhe presence or absence of the parent sometimes can be used (o gain
7 cooperation for treatment. '
%. Yarents' desire to be present during their child's treatment does not
; mean they intellectually distrust the dentist. It might mean they are
- uncomfortable if they visually cannot verify their child's safety. It 1s
;- important to understand the changing emotionsl needs of parents because
of the growth of a latent but natural sense to be protective of their
& children. " The (uestion ol a parent's presence should not cause contlict
. within the dentist, as long as dentists understand why they can so easily

. . i1 R .. . .
be emational about it. ' Parent’s presence can be divided into cither
I

active or passive. This strategy

might change parents” mind and

-

encourage them (o do an active part during management of their

é_ children.'™"
¢
. It s evident that a strong relationship between dental fear and
& behavior of children exists, '™ % 41 ';S'[{(m-*eve[', limited research has dealt

with the effect of children's intelligence on their fear and consequently on
5_ their behavior in the dental clinie. ' In addition, no research has
. investigaled active versus passive presence of parents in the dental
-

8]
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operatory and its effect on the child's behavior. These problems have
furnished the stimulus for the present investigation.
Hypotheses:

Null Hypothesis: there is no effect of Parental Active/ Passive
Presence Technigue and Tell Sow Do (18D) Technigque on the behavior
ol preschool children with different levels of intelligence and lear.

Alternative Hypothesis: there is an effect no effect of Parental

Active/ Passive Presence Technigue and Tell Sow Do (TSD) Technique
on the behavior of preschool children with different levels of ntelligence

and lear.
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Aim of the Study

This study will be conducted to-

e d

- Investigate the effect of preschool children's intelligence (1Q) on

dental fear in the dental clinic.

Investigate the effect of preschool children's ntelligence (IQ) on
their overall behavior in the dental clinic.

Investigate the effect of Parental Active/ Passive Presence
Technique on the behavior of preschool children with different
tevels of intetligence.

[nvestigate the effect Parental Active/ Passive Presence Technique

on the behavior of preschool children with different levels of fear.
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Material and Methods

Study Design

The study which will be conducted is a randomized controlled
clinical trial with an allocation ration 1:1. The children enrolled in the
study will be stratified based on their 1Q into three groups; high, average
and low 1} groups. In cach of these three groups, children will be
randomiy and equally allocated into test and control subgroups. The study

will thus include 6 subgroups.

Sefting and loeation

The children will be recruited from the Outpatient clinic of
Pediatric Dentistry in Faculty of Dentistry at Alexandria University,
Sample
Sample size estimation

A total of 150 children will be included in the study with 235
children per subgroup. The following assumptions were made for sample
size estimation:

Alpha error= 0.05

Beta error= 0.20

Allocation ratio between test and control subgroups in cach of the
three study groups = 1:1

Probability of positive behavior in control subgroup in low 1Q
aroup = (.25

Probabitity of positive behavior in test subgroup in low 1Q group
so that the behavior score would be similar to healthy children in the

3
same age group= .87

4
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A logistic regression of a binary response variable (positive/
negative behavior) on a binary independent variable (test/ control
subgroups) with a sample size of 25 children (ol which 50% are in the
test subgroup and S0% are in the control subgroup) achieves 84% power
ala 0.05 significance level to detect a difference between both subgroups.
Anadjustment is made sinee & multple logistic regression of the
independent variable (behavior) on the other independent variables in the

logistic regression obtained an R-Squared of 0.2,

fnclusion Criteriu

I. Age ranging from 3-6 vears (the preoperational stage).
2. Patients with at least one sound quadrant.

3. Patients with no history of previous dental treatment and no history

ol pain

+. Patients with no medical, psychological or mental problems
Exclusion criteria:

I Multiple dentai problems with pain

2. History of previous dental therapy

e

Medical problem

4. Any degree of mental retardation

Visual Screening and parent meeting will be carried out to identify
children who will {ulfill the inclusion criteria.
The study will be explained 1o the parents and informed consent

. . APl 39
will be obtained, ' e
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Randomization

Randomization will be achieved by using a computer random
number generator to produce the sequence needed 1o allocate the children
to one of the study groups.

Lo implement the random allocation sequence, a number of closed
cnvelopes corresponding o the number of children in the study wili be
prepared. The order ol the child enrolled in the study will be written on
the ¢nvelope and a picce of folder paper will be included inside the
envelope which will be sealed until the time of allocation. The group to
which the child will be allocated will be written inside this folded paper.
Ihe random allocation sequence will be generated by a biostatistician not
participating in the study, the researcher will enroll the children in the

study after ensuring that they (1t the inclusion/ exclusion criteria.

Interventions

Children who fultill the inclusion/ exclusion criteria will be
evaluated for 1Q then divided into 3 equal groups according to their level
of intelligence Q) in the first visit. In the second visit, fear will be
measured tollowed by random allocation into test and control groups and
implementation of the intervention.

Alter that, all procedures will be explained to the child using the
Tefl Show Do (18SD) Technigue, "™ Standardized exact words will be
used tor each child during the procedure in the dental clinic. Children in
Subgroup A {control group) will be accompanied with their parent who
will sitin passively in the dental operatory behind the patient with no eye
contact. Chiidren in Subgroup B (test group) will be accompanied with
their parent who will stand in close proximity to their child with hand
holding and may help in explaining the dentist's instructions,

Bental treatment will follow including:

11
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I. Oral hygiene instruction™"

. . +
2. Fissure Sealant ™"

. e . - . . . R
3. Prophylaxis and Topical Fluoride applications ™

All procedures will be non-pain provoking.

For ethical consideration; 1" the child has any decayed tooth

indicated for restoration, it will be restored in another visit.

Measurcments and outcomes
. 1Q Test measure:  Stanford Binet Intelligence Scales, Fourth
Edition (SB: IV) - Arabic version. "™ ™' This is used to classify
children into the three study groups.
2. Vear Measure: Facial Image Scale (I'1S) "™ this is used to account

for fear state and 1s entered into the analysis as a confoundet.

fad

Overall Behavior: Frankl's Behavior Rating Scale (I'BRS) "' This

is the oulcome measure.

By means of Stantord Binet Imelligence Scales, Fourth Edition
{(SB:1V) - Arabic version (aller taking a special course how to use this
seale)® Wis @ standardized test that measures intelligence and cognitive
abilities in children and adults, from age two through mature

adulthood.™

" hioscal & Pitand Fissure Sealant.Biodinamica. Madrid. $pain

sorbet ¥ Fluoride gel . Keystone Industries. Hollywood Avenue, Cherry HilLUSA

stanturd Binet Intellivence Scales. Fourth Edition - Arabic version: Assessment Course. Steps
Franmmy Center. Alexandria, Bavpt

I Bl
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Administration of the Stanford-Binet [ntelligence Scale typically
takes between 45 10 90 minutes (including {ull bautery test). The

intelligent quotient (1Q) of children will be measured and evaluated 10

. . . . JE
distribute their groups accordingly. "

The testis grouped into four area scores. The four main areas to be
assessed are verbal reasoning, abstract/visual reasoning, quantitative
reasoning, and short-term memory. There are 8 subtests selected from the
total subtest ot Stanford Binet Intelligence Scales according to the age
eroap. " The reasoning and the subtests links 1o '

I- Verbal reasoning (VR):
. Vocabulary (V)
2. Comprehension (Com)

3. Absurditics (Ab)

It- Abstract/visual reasoning (A/VR )
. Pattern (P)

2. Copy (Cop)

I1- Quantitative reasoning (QR):

4. Quantitative (Q)

IV- Short-term memory (STMR):
. Bead memory (BM)

5. Memory for sentence (MS).

Verbal reasoning (VR):

The Verbal Reasoning area score measures verbal knowledge and
understanding obtined from the school and home learning environment
and reflects the ability to apply verbal skills 1o new situations. Lxamples

ot subtests comprising these factor measure skills which include: word

13
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knowledge  (Vocabulary).  social judgment  and  awareness
(Comprehension), and ability to isolate the Inappropriate feature in visual

material and social intelligence ( Absurdities), ™

Abstract/visual reasoning (A/VR):

The Abstract/Visual Reasoning arca score examines the ability 1o
mterpret and perform mathematic operations, the ability 1o visualize
patterns, visual/motor skills, and problem-solving skills through the use
ol reasoning. An example of a subtest which determines the
Abstract/Visual Reasoning score is a timed test that involves tasks such
as completing a basic puzzle and replicating black and white cube designs

[

(Pattern and Copy).

Quantitative reasoning (QR):
Fhe Quantitative Reasoning area score measures: numerical

. . 45
reasoning (Quantitative), '™

Short-term memory (STMR):

he Short-Term Memory score measures concentration skills.
short-term memory, and sequencing skills. Subtests comprising this arca
score measure visual short-term memory and auditory short term memory
involving sentenices sequences {(Memory for sentence). In one subtest that
measures visual short-term memory, the participant is presented with
pictures ol u bead design, and asked to replicate it from memory (Bead

113
memaory).
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Test administration
The study will comprise two visits:
1" visit:

Stanford Binet Intelligence Scales will be used to determine the 10Q
level for each child" ™,

Each selected child will be seated in a private quiet room. The
Stanlord Binet Intelligence Scale will be applied and explained step by
step starting from the first Reasoning and its items until the last one.

The first step in this test is to apply the first subtest which is the
vocabulary (v) to estimate the entry level of the examined child. The
child chronological age will be matched with a suitable paragraph
{represents a vocabulary photo) according to a placement test's paper in a
vocobulary subtest (V). [ the child is successtul in the paragraph, he will
he moved to the next one to finish this level (each level contains 2
paragraphs). This will be considered the basal level. G

The child will be moved (rom one level to another until he Tails in
S from 6 paragraphs (fail in 3 consequent levels). which represent the
ceiling level (cut-oft point). fhe level with night answers in both
paragraphs will represent the entry level. 1t will be considered the starting
level in all tests for each subtest. '

The test will stop at the ceiling level. Caleulation will be counted
by subtracting all wrong answers from the number of the last paragraph.
A score will be given for each subtest {(Raw Scores). o

From the Standardized Tables; "™ after finishing all items, the Raw
Seore (RS) will be changed 10 Standard Age Score {SAS) by using first
type ol table. These Scores for cach subtest will be collected and change
to Reasoning Standardized Score(R-$-8) by using another table. Finally,
by using the last type of tables the score will be changed 1o Compound
Score (C-S) which represents the 1Q of the examined child.

15
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Children will be divided into 3 groups according to their level of

inteliigence 1Q as follows:
I High IQ Children grouptHIQ): with score of (110 and above)
20 Average [Q Children{ A1Q): with score ol {90-109)
3. Low [Q Children (L1Q): with score of (70-89)

2" visis:
I~ this visit is starting by application of Facial Image Scale (IFIS) with
every child in each group. It is a visual analog scale comprising of a row
ol'tive faces ranging trom very happy to very unhappy. Children will be
asked to point at which face they feel most like at the moment. The face
Is scored by giving a value of one 1o the most positive affect lace and five
to the most negative aftect face with faces 4 and 5 indicating high dental

. tApplL) )
tear, P

2- All procedures will be explained to the child using the Teli Show Do
(1'SD) Technique. "™ Then the other proper technique will be applied
according to their groups (Control/test group).

3-Dental treatment will apply to the children.

4 Atthe end of the second visit, cach chiid behavior in each group will

be evaluated according to Frankl's Behavior Rating Scale (FBRS).
EAPPN Ted g

16
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Grouping: (see the table below).

—_—

For the rescarcher, outcome assessment will be blinded by
videotaping the clinical sessions and shuftling the sequence of cases.
Assigning a behavior score for each child will thus be done irrespective
ol the management technique used. In addition, the biostatistician will
also be blinded to the actual status of the children as regards 1o which

group they belong by recoding the groups for analysis purposes.

Calibration and reliability of examiner

Prior to the study, the researcher will be calibrated by conducting
training sessions with the supervisor for the application of the three
measurement scales. Intra-examiner reliability will be assessed by the
Application of Facial Image Scale (FIS) and Frankl’s Behavior Rating
Scale (IFBRS) to 10 children ther these children will be re-evaluated after

> days. Then the results will be assessed using Kappa statistics.

Groups Group Group 11 Group 11 _]
1Q Levet High 1 Children (HIQ) Average [ Children (ANQ) Low [Q Children (LIQ})
1) Seore 110 and above 90-109 -89
Number 30 Children 50 Children 50 Children
Subgroups HIO HIG AlQ AIQ LIQ, LIQy
25 25 23 25 25 25
Intervention Child Child Child Child Child Child
TSD + TSD + TSD + TSD + TSD + TSD +
Parental Parental Parental Parental Parental Parental
Passive - Active Passive Active Passive Active
Presence Presence Presence Presence Presence Presence
Riinding
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Statistical Analysis

Descriptive statistics will be calculated to describe the sample and
the outcome {behavior) as well as relevant confounders such as fear,
Logistic regression analysis will be done to assess the eftect of groups
(based on 1Q level), subgroups (lest or control) and confounders (fear and

other variables such as age, gender...) on the outcome (behavior

dichotomized into positive and negative behaviors).
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ESTIMATED COST: 5000 Pounds.

ESTIMATED TIME: 12 Months.
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