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General Introduction 

A multifactorial issue 

The dental treatment of children is very interesting, but unpredictable at the same 

time. Children normally suffer from various clinical fears and phobias, which are 

divided in two large categories: the generalized fear disorders and the separation-

fear disorders (Costello and Angold, 1995). Dental fear –which is not clear in which 

category it belongs- is among the most commonly diagnosed fear disorders in 

children (Costello and Angold, 1995). This thesis focuses on this specific dental fear 

or dental anxiety. Dental fear (dental phobia, odontophobia or dental anxiety) is the 

fear of the dentist, of dentistry and of receiving dental treatment. As for the 

terminology, it has been suggested that the use of the term dental phobia should 

only be used when people feel that their fears are excessive or unreasonable (Bracha 

et al, 2006). Phobia is described as a persistent and extreme form of fear. Dental fear 

and dental anxiety have been used interchangeably in the international literature to 

describe a situation of overwhelming discomfort that people (children and adults) 

experience in different dental situations (APA, 1994).  

As for the terms fear and anxiety, the presence of a specific external threat or 

stimulus is used to differentiate them. Dental anxiety is connected with a specific 

dental procedure e.g. the needle (APA, 1994), while dental fear is more a generally 

anxious attitude without a specific trigger. However, especially in children, the 

distinction between the above categories is not always easy: dental fear is the term 

that is mostly used in this thesis, while the term dental anxiety is used only for 

specific circumstances. Especially in young children, the difference is hard to assess, 

since they have difficulties or are just not able to indicate whether their fear is 

related to the full experience or to parts of it. Even if the reason of their fear might 

only be the result of a part of the treatment, they will react as if the full experience is 

fear provoking. As a result, a dental fear questionnaire, like the Child Fear Survey 

Schedule-Dental Subscale (CFSS-DS, see below) might underscore the problem in 

these cases, since an extreme behavioural reaction can only be based on one of the 

two items of the questionnaire (Mastorovic et al, 2004). 
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The prevalence of childhood dental fear varies considerably in the 

international literature ranging from 3% to 43% in different populations and age 

groups (Bedi et al, 1992; Alvesalo et al, 1993; Klingberg et al, 1994; Milgrom et al, 

1994; ten Berge et al, 2002; Wogelius et al, 2003; Lee et al, 2007). This variation in 

prevalence may be due to various parameters, such as the selection of the patient 

populations, methodological variables and cultural parameters. In addition, the 

instruments used may vary from behavioural rating scales, such as the Venham 

scale, to fear questionnaires, such as the CFSS-DS or others (Bedi et al, 1992; 

Alvesalo et al, 1993; Klingberg et al, 1994; Milgrom et al, 1994; ten Berge et al, 2002; 

Wogelius et al, 2003; Lee et al, 2007). Since questionnaires might have been 

completed by the child (above 8 years, the adequate cognitive level), by the parent 

or the teacher, one may query the differences in perception between the one who 

filled out the questionnaire and the child undergoing the actual treatment.  

The development of dental fear has a multi-factorial aetiology, which actually 

means that research results vary with selection variables or study design (Locker et 

al, 2001a; Thomson et al, 2000; Versloot et al, 2008). There is sufficient knowledge 

about which factors play a significant role in the development of dental fear but the 

transfer to the clinical situation is difficult as it is harder to assess which children will 

develop fear for the dentist (Thomson et al, 2000). The connective tissue between all 

facts and aspects is complex. This may be because child dental fear does not only 

include the fear of pain, injection or invasive procedures, but also the fear of the 

unknown, the separation from the parents and the experience of loss of control 

(Townend et al, 2000). The most common potential aetiological factors are the 

previous painful experiences, the parental dental fear and the child’s temperament 

(Klingberg et al, 1995a; Townend et al, 2000; ten Berge et al, 2003; Cox et al, 2011; 

Goettems et al, 2012; Leal et al, 2013; Tong et al, 2014). Rachman [1977] has 

described these possible pathways of fear acquisition a long time ago:  

 Direct experience

 Vicarious experiences

 Threatening information

Among these various causes, direct (previous) dental experience is believed to play 

the most important role. Experiences that are too overwhelming or painful for the 
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child create a negative attitude that can have long lasting effects (Versloot et al, 

2008). However, not all children who have negative dental experiences will develop 

dental fear (ten Berge et al, 2003; Cox et al, 2011). This is because other 

psychological factors, such as temperament, and genetic, constitutional and 

environmental factors, attachment or psychological disorders seem to play an 

important role in the development of dental fear (King et al, 1998; Haggilin et al, 

2001; Locker et al, 2001a, b; Bergdahl et al, 2003; Eli et al, 2004).  Davey (1988) 

hypothesized that factors supporting the child or increasing the child’s ego strength 

can prevent the development of dental fear (latent inhibition). Therefore, the 

research needs to focus on psychological aspects as well as clinical child 

management. 

 

Rationale: preventing avoidance of dental treatment 

Childhood dental fear is usually associated with the avoidance of dental treatment 

(Wogelius et al, 2003; Skaret et al, 2007; Klingberg et al, 2007).  This can have a 

serious negative impact on children’s oral health. When oral problems remain 

untreated for a long time, can lead to a deterioration of the children’s oral health 

status (Wogelius et al, 2003; Skaret et al, 2007; Klingberg et al, 2007; Carillo-Diaz et 

al, 2012). This can lead to a vicious circle of untreated oral problems which cause 

serious pain, thereby increasing the likelihood of developing dental fear after 

emergency interventions or treatments, that may exceed the benefit of earlier latent 

inhibition sessions. These interventions are more likely to be interpreted as aversive 

and cause the vicious circle of dental fear: neglect, pain and dental fear again. 

 

Dental Behaviour management problems (DBMP)  

Dental fear can cause-and reversely-be caused by behaviour management problems.  

This is why the dentist now and then stumbles across dental fear, without actually 

knowing when it started. Some authors state that that these two problems may 

overlap each other (Klingberg et al, 1994; Klingberg et al, 1998). Around 10% of the 

children may present with DBMP, but this percentage may vary with age and culture 

(Klingberg and Broberg, 2007). It is very important for an operating dentist to be 

informed of, to recognize and to predict a child’s dental fear and DBMP, before the 
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start of the dental treatment, rather than stumbling across a sudden fearful reaction 

of the child patient.  Therefore, the development of easy to use and accessible tools, 

which assess dental fear, are of great clinical importance. Well-structured 

questionnaires, based on how children react to stressful conditions, can help the 

dentist to predict how the child will cope with the dental treatment (Klaassen et al, 

2002). 

Most dental fear questionnaires are designed for children above 4 years. 

Below that age children have very limited dental experience and hardly a frame of 

reference to react to questions of the dental situation (Klaassen et al, 2002). 

Measuring their dental fear is therefore difficult:  the measurement is mostly based 

on the child’s behaviour and not on their feelings (Klaassen et al, 2002). Children lack 

the cognitive level to take distance from their own situation and might react with 

socially acceptable answers. As a result, (below the age of 8 years old), these 

questionnaires are usually completed by parents (ten Berge et al, 1998). As shown in 

previous studies, the parental version of the CFSS-DS is equally reliable as self-report 

for the measurement of the children’s dental fear (Milgrom et al, 1994; ten Berge et 

al, 1998; Versloot et al, 2008). One serious problem is that parents may over- or 

underestimate their children’s dental fear, influenced by their own perception of the 

dental situation. In two recent studies, it was shown that parents overestimated 

their children’s dental fear (Patel et al, 2015; Krikken et al, 2015).  

The CFSS-DS, its cut-off points and other assessment tools 

There are many ways to assess dental fear in children and adolescents 

(questionnaires, projective techniques and physiological registrations) (Veerkamp, 

1994; Klingberg et al, 1995). Especially for the child dental fear, the increasing age 

and the developmental stages in children mean a challenge; different age groups 

sometimes need different assessment tools. The projective techniques, such as the 

Children’s Dental Fear Picture test (CDFP) and the physiological registrations, such as 

heart rate, a-amylase in saliva, may provide individual information, but they are 

difficult to perform (Veerkamp, 1994; Klingberg et al, 1995). Therefore, the use of 

questionnaires is preferred among researchers (Veerkamp, 1994; Klingberg et al, 

1995; Aartman et al, 1999).  
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 An important advantage of dental fear questionnaires is that they enable the 

collection of data of large samples of children (Aartman et al, 1999). The most 

frequently used questionnaire for assessing childhood dental fear is the Dental 

Subscale of the Children’s Fear Survey Schedule (CFSS-DS). The other questionnaires, 

accordingly with the other behavioural rating scales used in this thesis, are analyzed 

below. 

The CFSS-DS has been tested for reliability and validity in Greece 

(Arapostathis et al, 2008). The CFSS-DS consists of 15 items relating anxiety to 

different aspects of dental treatment; possible scores range from 1 (not afraid at all) 

to 5 (very afraid). Total score ranges from 15 to 75.  

In order to benefit clinically from the dental fear questionnaires, the operator 

needs to categorize the level of fear. For that purpose, cut-off points are needed:  

points on a continuous measure that act as a categorical boundary, ideally providing 

an intuitive interpretation of scores above and below that point (Oliveira et al, 2015). 

As already mentioned, it is important for the paediatric dentist to use a quantitative 

diagnostic test to determine the cut-off points on a continuous scale that would best 

enable dentists to identify children with dental fear and manage their dental 

treatment accordingly (Oliveira et al, 2015). Dental fear cut-off points in children are 

not yet defined in Greece. The definition of separate dental fear cut-off points for 

every country is important, because of the different culture and parenting styles in 

every country (Oliveira et al, 2015). Parents, with their beliefs, promote certain 

behaviours, expectations and social norms in their children. It is hypothesized that 

these results in different levels of acceptance of dental treatment create a variation 

in distinct cut-off points between different countries.  

 

Further assessment tools 

The children’s psychological functioning nowadays is frequently rated with the 

Strengths and Difficulties Questionnaire (SDQ) (Goodman, 1997). The SDQ is an 

internationally validated relatively brief screening measure, used to assess 

behavioural problems and psychological functioning. In this thesis, the validated 

Greek translation of the parental version of the SDQ will be used to measure the 

psychological functioning of the child. This version can be downloaded from the 
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official site of SDQ (www.sdqinfo.com). The SDQ consists of questions about 25 

psychological attributes divided into five subscales which assess aspects of conduct, 

hyperactivity, emotional symptoms, peer-related problems and pro-social behaviour. 

The attributes are rated positive or negative such as ‘Considerate of other people’s 

feelings’ or ‘Often has temper tantrums or hot tempers’ and can be answered with: 

‘Not true’ (0), ‘Somewhat True’ (1) and ‘Certainly True’ (2) (Goodman, 1997; Muris et 

al, 2003). The total scores range from 0-50. A score between 0-13 is considered 

normal, scores from 14-16 are considered as borderline and scores from 17-40 are 

considered as indicating abnormal psychological functioning that need psychological 

interventions. 

The children’s actual dental behaviour can be measured in different ways 

(Frankl scale, Venham scale and Houpt scale) (Frankl et al, 1962; Venham et al, 1980; 

Houpt et al, 1993).  For clinical behaviour related research, frequently the Venham’s 

(modified) clinical rating of cooperative behaviour is chosen (Venham et al, 1980). 

This scale consists of 6 points: 1) relaxed, 2) uneasy, 3) tense, 4) reluctant, 5) 

resistance and 6) out of contact or untreatable. The scale has an established 

reliability and validity (Venham et al, 1980).  

In this thesis, parental dental fear was measured with the Greek version of 

the Modified Corah Dental Anxiety Scale (MDAS) (Berggren and Carlsson, 1984) 

which has been proved to be reliable and valid (Coolidge et al, 2008). It consists of 5 

questions. The original Dental Anxiety Scale (DAS) is a 4-item questionnaire, asking 

individuals to rate their fear as they imagine approaching four dental situations such 

as sitting in the waiting room anticipating dental treatment (Corah et al, 1978). The 

Modified Dental Anxiety Scale (MDAS) was developed to improve the psychometrics 

and content validity of the original DAS by adding a fifth item about receiving dental 

injections and grading the potential answers to each item so that they range from 

the least (score 1) to the greatest (score 5) level of fear. Total scores range from 5 

(not afraid at all) to 25 (very afraid). 

In this thesis, children’s opinion of the dental treatment was assessed with 

the Wong-Baker Faces Rating Scale (FPRS). Children were asked to point out one of 

the drawn faces (Wong and Baker, 1988). FPRS is a scale of six faces, ranging from 

smiling to crying. The faces were developed based on analyses of children’s drawings 
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of faces representing different degrees of hurt/discomfort (Wong and Baker, 1988). 

In this thesis, it was combined with a linear 10-point anxiety scale in order to be used 

in older children (Versloot et al, 2008). 

 

Other aspects of Child Dental Fear 

Apart from its individual dental experiences or individual conditioning pathway, a 

child’s level of dental fear might be related to a number of other aspects, like 

temperament, age, gender and socio-economic status or the role of parents. Not 

only does the dentist need to assess the level of dental fear, but also needs to look 

for other associated (co)factors that might interfere with its development or 

existence. 

 

The child’s temperament 

Researchers have found correlations between child dental fear and child’s 

personality traits and child’s psychological functioning (ten Berge et al, 1999; 

Versloot et al, 2008). Psychological functioning is defined as the ability of someone 

to achieve his goals within himself and the external environment. It involves an 

individual's behaviour, emotions, social skills, and overall mental health. Children 

with pro-social disorders have general problems in externalizing their fears, and 

develop some particular personal characteristics in attempting to deal with aversive 

situations, while children with adequate pro-social behaviour seem to behave better 

(is more co-operative) during a stressful situation in dentistry (Arnrup et al, 2007). 

Further investigations need to clarify the underlying psychological mechanisms of 

these relationships. 

 

Relation to age, gender and socio-economic status 

The age range of the children also appears to influence the dental fear levels 

(Klingberg et al, 1994; Milgrom et al, 1994; ten Berge et al, 2002). It is already known 

that childhood fears tend to decrease when the child grows older (Ollendick et al, 

1991; Klingberg et al, 1994; Muris et al, 2003). This decrease in dental fear may 

represent developmental changes in children, since increasing age is related to both 

the development of cognitive abilities as well as a change in the expression of fears, 
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including dental fear (Klingberg et al, 1995; Raadal et al, 1995; Versloot et al, 2008). 

As a result, children may learn how to control the way that they express their fear as 

they grow older and, subsequently, this may lead to the decrease of inappropriate 

behaviour during dental treatment (Prins et al, 1994; ten Berge et al, 2002).  

The degree of childhood fears varies with the developmental stages of 

children and the nature of every fear seems to be related to the child’s age (Prins et 

al, 1997). Dental fear does not increase or decrease linear over time (Cuthbert and 

Melamed, 1982; McCathie et al, 1991). Younger children are expected to deal with 

dental fear during their initial visits. During a dental visit, children may need to deal 

with the fear of separation from the mother and the fear of the unknown (they do 

not know the dentist nor the dental procedure). In most children, this fear will 

probably decrease after visiting the dentist more often and after becoming 

habituated to the dental situation (Veerkamp, 1994). However, in a small subgroup 

of children, this dental fear will persist into adulthood and then it is a chronic dental 

fear (Veerkamp, 1994). 

The relationship between dental fear and gender is a controversial issue in 

the international literature. In some studies, dental fear seems to be more common 

in girls than boys (Bedi et al, 1992; Alvesalo et al, 1993; Raadal et al, 1995), while in 

others this relationship was not found (ten Berge et al, 2002; Arapostathis et al, 

2008). This discrepancy might be an age-related issue: especially in older children, 

girls tend to have more fear than boys, but also it has been suggested that this 

difference between boys and girls might be a special cultural issue. In all the modern 

societies, girls can express and admit their fears more easily than boys, due to 

cultural factors and associated stigmas (Bedi et al, 1992; Alvesalo et al, 1993; Raadal 

et al, 1995; ten Berge et al, 2002). 

The effect of the family socio-economic status does not seem to be a major 

aspect in the development of dental fear. In some studies, it was shown that children 

who came from lower socio-economic status families have greater dental fear (Bedi 

et al, 1992; Klingberg et al, 1995; Klingberg et al, 1999; Townend et al, 2000; 

Klaassen et al, 2002), while this finding was not supported by others (Corkey and 

Freeman, 1994; Bergius et al, 1997; Nicolas et al, 2010). However, an association 

between dental fear and social class may be explained by a confounding association 
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(Townend et al, 2000). Children from low socio-economic status families have usually 

different dietary and dental habits, which possibly result in more complicated oral 

problems which require a more invasive treatment (Townend et al, 2000). It might 

even be that the (lack of) structure in these families is more important for 

development or maintenance of dental fear, just as it is for caries (Duijster et al, 

2014) but this is an issue for further research. 

 

The role of parents 

The last 50 years, studies looked at the consequences of parenting styles on a child’s 

dental fear. Parents play an important role in teaching their children how to deal 

with fearful situations and influence their children’s attitudes (Hardy et al, 1993). 

This parental influence may be stronger among children with no previous dental 

experience and weakens or disappears as children acquire their own dental 

experiences (Winer, 1982).  Parenting style, as defined in these studies, consists of 

two dimensions: warmth versus hostility and restrictiveness versus autonomy 

(Maccoby et al, 1983; Lindhout et al, 2009). Family functioning is a broader concept 

that describes the interactions between the different family members, such as 

communication, cohesion, roles and organization in the family. Parenting style and 

family functioning influence the way both child and parents manage daily life (Kazak 

et al, 1997; Whitchurch et al, 2009). Parenting style and family functioning can affect 

both the dental behaviour and the degree of dental fear of the children.  Close to 

this issue is the parents’ opinion on how to treat their child, hypothetising that a 

well-accepted treatment style might make a treatment run more smoothly.  In a 

number of American studies parental preference was not related to family income or 

educational level and this is in agreement with previous American studies (Murphy 

et al, 1984; Lawrence et al, 1991; Eaton et al, 2005), but not with the only European 

one (Luis de Leon, 2010).  

The effect of parental dental fear on children’s dental fear is equivocal:  in 

some studies a direct relationship of parental dental fear with the child’s dental fear 

was found (Townend et al, 2000; Goettems et al, 2012; Leal et al, 2013; Tong et al, 

2014), while in other studies this finding was not confirmed (ten Berge et al, 2003; 

Cox et al, 2011).  
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Neutralizing the parental effect, e.g. by parental absence during dental 

treatment is a matter to study, since it can influence the child’s attitude during 

dental treatment. Some reported reasons for excluding the parents from the dental 

office during their child’s dental treatment are (Venham et al, 1978; Fenlon et al, 

1993; Gerull and Rapee, 2002):  

 increase the child’s DBMP 

 prevent disruptive behaviour by the parents, during dental procedures of 

their children 

 prevent the parents to project their own fear on their child  

On the other hand, beneficial effects of the presence of the parent in an unfamiliar 

situation, like the dental office (Fenlon et al, 1993; Freeman, 1999) have also been 

reported. Interesting is the idea to let the presence depend on the co-operation of 

the child during dental treatment; thereby it can be used as a reward in an operant 

conditioning schedule. The challenging idea is known as the Parental 

Presence/Absence (PPA) technique in the cases of an uncooperative child (Kotsanos 

et al, 2009). 

As described above, the recognition of dental fear in children is a very important 

tool in the paediatric dentist’s hands. The aims of this thesis are to assess dental 

fear, define the Greek CFSS-DS cut-off points and try to explore the aetiological 

factors which contribute to the child’s dental fear. More specifically, in exploring the 

causes of child dental fear, we will measure the correlation between dental fear and: 

 the psychological functioning of the children 

 the parental dental fear 

 factors such as caries, age, gender and socio-economic status, 

hypothesizing a direct positive correlation between each factor and dental fear, 

suggesting a cause-consequence relationship with the aspects above as independent 

variable and the dental fear as dependent variable. 

Furthermore, we will try to create tools to deal with child dental fear, to be 

more specific, we will study the efficacy of the PPA technique, as a tool to guide a 

child through the aversiveness of a dental treatment. Once more, we hypothesize 
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that the use of the PPA will result in a bigger improvement in the behaviour of the 

child dental patient (dependent variable).  

 

Aims and thesis structure 

Chapter 1.  Introduction: The aetiological factors of childhood dental fear are 

difficult to define. This is because there is a variety of methods and instruments, 

which are used in the different studies with often-incomparable study populations.  

Chapter 2. Aim: To present the normative data on childhood dental fear in a 

representative sample in Greece and define the childhood dental fear cut-off points 

in school aged children in Greece: an epidemiological study of the prevalence of child 

dental fear in Greece is described and for the first time the Greek children dental 

fear cut-off points are defined. 

Chapter 3. Aim: To study the possible etiological factors (psychological 

aspects, parental dental fear, parental presence or absence during treatment) of 

childhood dental fear: to examine in representative samples aspects that are known 

in the literature to be related to dental fear: first the role of the child’s psychological 

functioning on dental fear and behaviour before and during an invasive dental 

treatment and secondly the influence of parental dental fear with all these child 

characteristics. Hypothesis: psychological factors as well as parental dental fear 

increase dental fear during treatment. 

Chapter 4. Aim: To study the effect of parental presence on the child’s 

perception and co-operation during dental treatment. The parental role in the 

children’s dental treatment is further explored. Hypothesis: parental presence 

reduces the child’s dental fear during treatment. 

Chapter 5. Aim: To examine the parental acceptance of the different 

behaviour management techniques used in Paediatric Dentistry and its relation to 

parental dental fear and previous experience. Hypothesis: dental fear of the parents 

reduces their acceptance of the level of invasiveness of (their) child dental 

treatment. 

Chapter 6. Aim: To study the Parental Presence/ Absence (PPA) technique 

and its effect of the on the child’s behaviour during dental treatment. Hypothesis: 

the PPA techniques improves the positive behavior of the child during treatment. 
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Chapter 7. Discussion and final evaluation of the results of the studies 

focusing on the tools that have been developed for-and can be used-by the 

operating (paediatric) dentist regarding the subjects of the studies mentioned above. 

Chapter 8.  Summary in English and Dutch.  

Chapters 9 and 10. Acknowledgments, author’s curriculum vitae and 

publications. 

  



 
 

27 

References: 

1. Aartman IH, Hoogstraten J. Reliability and validity of the Dutch version of 

the Social Attributes of Dental Anxiety Scale. Eur J Oral Sci. 1999 Oct;107 

(5): 322-7.  

2. Alvesalo I, Murtomaa H, Milgrom P, Honkanen A, Karjalainen M, Tay KM. 

The Dental Fear Survey Schedule: a study with Finnish children. Int J 

Paediatr Dent. 1993 Dec; 3(4): 193-8.  

3. Arapostathis KN, Coolidge T, Emmanouil D, Kotsanos N. Reliability and 

validity of the Greek version of the Children's Fear Survey Schedule-

Dental Subscale. Int J Paediatr Dent. 2008 Sep; 18(5): 374-9. 

4. Arnrup, K, Broberg, AG, Berggren, U, Bodin, L. Temperamental reactivity 

and negative emotionality in uncooperative children referred to 

specialized paediatric dentistry compared to children in ordinary dental 

care. Int J Pediat Dent 2007; 17(6): 419-29. 

5. Bedi R, Sutcliffe P, Donnan PT, McConnachie J. The prevalence of dental 

fear in a group of 13- and 14- year old Scottish children. Int J Paediatr 

Dent 1992; 2:17–24. 

6. Bergdahl, M, Bergdahl, J. Temperament and character personality 

dimensions in patients with dental anxiety. Eur J Oral Sci 2003; 111: 93-

98. 

7. Berggren U, Carlsson SG. Community Psychometric measures of dental 

fear. Dent Oral Epidemiol. 1984 Oct; 12(5): 319-24. 

8. Bergius M, Berggren U, Bogdanov O, Hakeberg M. Dental anxiety among 

adolescents in St. Petersburg, Russia. Europ J Oral Science 1997; 105:117-

122. 

9. Brach HS, Vega E, Vega C. Posttraumatic dental care anxiety (PTDA): Is 

“dental phobia” a misnomer? Hawaii Dent J. 2006; 4; 17-20.    

10. Coolidge T, Arapostathis KN, Emmanouil D, Dabarakis N, Patrikiou A, 

Economides N, Kotsanos N. Psychometric properties of Greek versions of 

the Modified Corah Dental Anxiety Scale (MDAS) and the Dental Fear 

Survey (DFS). BMC Oral Health. 2008 Sep 30; 8-29. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Aartman%20IH%5BAuthor%5D&cauthor=true&cauthor_uid=10515196
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoogstraten%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10515196
https://www.ncbi.nlm.nih.gov/pubmed/10515196
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alvesalo%20I%5BAuthor%5D&cauthor=true&cauthor_uid=8142322
http://www.ncbi.nlm.nih.gov/pubmed/?term=Murtomaa%20H%5BAuthor%5D&cauthor=true&cauthor_uid=8142322
http://www.ncbi.nlm.nih.gov/pubmed/?term=Milgrom%20P%5BAuthor%5D&cauthor=true&cauthor_uid=8142322
http://www.ncbi.nlm.nih.gov/pubmed/?term=Honkanen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=8142322
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karjalainen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8142322
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tay%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=8142322
http://www.ncbi.nlm.nih.gov/pubmed/8142322
http://www.ncbi.nlm.nih.gov/pubmed/8142322
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arapostathis%20KN%5BAuthor%5D&cauthor=true&cauthor_uid=18284471
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coolidge%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18284471
http://www.ncbi.nlm.nih.gov/pubmed/?term=Emmanouil%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18284471
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kotsanos%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18284471
http://www.ncbi.nlm.nih.gov/pubmed/18284471
http://www.ncbi.nlm.nih.gov/pubmed?term=Berggren%20U%5BAuthor%5D&cauthor=true&cauthor_uid=6593151
http://www.ncbi.nlm.nih.gov/pubmed?term=Carlsson%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=6593151
http://www.ncbi.nlm.nih.gov/pubmed/6593151
http://www.ncbi.nlm.nih.gov/pubmed/6593151
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coolidge%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18826612
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arapostathis%20KN%5BAuthor%5D&cauthor=true&cauthor_uid=18826612
http://www.ncbi.nlm.nih.gov/pubmed/?term=Emmanouil%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18826612
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dabarakis%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18826612
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patrikiou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18826612
http://www.ncbi.nlm.nih.gov/pubmed/?term=Economides%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18826612
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kotsanos%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18826612
http://www.ncbi.nlm.nih.gov/pubmed/18826612


 28 

11. Corah NL, Gale EL, Illig SG. Assessment of a dental anxiety scale. J Am 

Dent Assoc 1978; 97(5): 816-19. 

12. Corkey B, Freeman R. Predictors of dental anxiety in six-year-old children: 

findings from a pilot study. ASDC Journal Dent for Children 1994; 61: 267-

71. 

13. Costello E.J, Angold A. Fear disorders in children and adolescents. In. J.S. 

March 1995, Epidemiology. New York: Guilford: 109-24. 

14. Cox IC, Krikken JB, Veerkamp JS. Influence of parental presence on the 

child's perception of, and behaviour, during dental treatment. Eur Arch 

Paediatr Dent. 2011 Aug; 12(4): 200-4. 

15. Cuthbert MI, Melamed BG. A screening device: children at risk for dental 

fears and management problems. ASDC J Dent Child. 1982 Nov-Dec; 

49(6): 432-6. 

16. Duijster D, Verrips GH, van Loveren C. The role of family functioning in 

childhood dental caries. Community Dent Oral Epidemiol. 2014 Jun; 42(3): 

193-205. 

17. Eli, I, Uziel, N, Blumensohn, R, Baht, R. Modulation of dental anxiety – the 

role of past experiences, psychopathologic traits and individual 

attachment patterns. Brit Dent J 2004; 194: 689-94. 

18. Fenlon WL, Dabbs AR, Curzon MEJ. Parental presence during treatment of 

the child patient: a study with British parents. Br Dent J, 1993; 174: 23-28. 

19. Frankl SN, Shiere FR, Fogels HR. Should the parent remain with the child 

in the dental operatory. J Dent Child 1962; 29(1): 150-63. 

20. Freeman R. The case for the mother in the surgery. Br Dent J, 1999; 186: 

610-13. 

21. Goettems ML, Ardenghi TM, Romano AR, Demarco FF, Torriani DD. 

Influence of maternal dental anxiety on the child's dental caries 

experience. Caries Res. 2012; 46(1): 3-8. 

22. Goodman R. The Strengths and Difficulties Questionnaire: a research 

note. J Child Psychol Psychiatry. 1997 Jul; 38(5): 581-6. 

23. Goodman R, Scott S. Comparing the Strengths and Difficulties 

Questionnaire and the Child Behavior Checklist: is small beautiful? J 

Abnorm Child Psychol. 1999 Feb; 27(1):17-24. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Cox%20IC%5BAuthor%5D&cauthor=true&cauthor_uid=21806904
http://www.ncbi.nlm.nih.gov/pubmed/?term=Krikken%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=21806904
http://www.ncbi.nlm.nih.gov/pubmed/?term=Veerkamp%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=21806904
http://www.ncbi.nlm.nih.gov/pubmed/21806904
http://www.ncbi.nlm.nih.gov/pubmed/21806904
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cuthbert%20MI%5BAuthor%5D&cauthor=true&cauthor_uid=6960031
http://www.ncbi.nlm.nih.gov/pubmed/?term=Melamed%20BG%5BAuthor%5D&cauthor=true&cauthor_uid=6960031
http://www.ncbi.nlm.nih.gov/pubmed/6960031
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duijster%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24117838
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verrips%20GH%5BAuthor%5D&cauthor=true&cauthor_uid=24117838
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Loveren%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24117838
https://www.ncbi.nlm.nih.gov/pubmed/24117838
http://www.ncbi.nlm.nih.gov/pubmed?term=Goettems%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=22156724
http://www.ncbi.nlm.nih.gov/pubmed?term=Ardenghi%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=22156724
http://www.ncbi.nlm.nih.gov/pubmed?term=Romano%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=22156724
http://www.ncbi.nlm.nih.gov/pubmed?term=Demarco%20FF%5BAuthor%5D&cauthor=true&cauthor_uid=22156724
http://www.ncbi.nlm.nih.gov/pubmed?term=Torriani%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=22156724
http://www.ncbi.nlm.nih.gov/pubmed/22156724
http://www.ncbi.nlm.nih.gov/pubmed?term=Goodman%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9255702
http://www.ncbi.nlm.nih.gov/pubmed/9255702
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goodman%20R%5BAuthor%5D&cauthor=true&cauthor_uid=10197403
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scott%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10197403
https://www.ncbi.nlm.nih.gov/pubmed/?term=goodman+scott+sdq
https://www.ncbi.nlm.nih.gov/pubmed/?term=goodman+scott+sdq


 
 

29 

24. Hägglin, C, Hakeberg, M, Hällstöm, T, et al. Dental anxiety in relation to 

mental health and personality factors. A longitudinal study of middle-

aged and elderly women. Eur J Oral Sci 2001; 109: 27-33. 

25. Hardy, DF, Power, TG, Jaedicke, S. Examining the relation of parenting to 

children's coping with everyday stress. Child Dev 1993; 64(6): 1829-41. 

26. Houpt M. Management of the child behavior in the drntal environment. 

Compendium 1993; 14(1): 64-70. 

27. Kazak AE. A contextual family/systems approach to pediatric psychology: 

introduction to the special issue. J Pediatr Psychol 1997 Apr;22(2):141-8. 

28. King NJ, Eleonora G, Ollendick TH. Etiology of childhood phobias: current 

status of Rachman’s three pathways theory. Beh Res Ther. 1998; 36: 297-

309.  

29. Klaassen MA, Veerkamp JS, Aartman IH, Hoogstraten J. Stressful 

situations for toddlers: indications for dental fear? ASDC J Dent Child. 

2002; 69(3): 306-9. 

30. Klingberg G, Berggren U, Noren JG. Dental fear in an urban Swedish 

population: prevalence and concomitant factors. Community Dent Health 

1994; 11: 208–14.  

31. Klingberg G, Berggren U, Carlsson SG, Noren JG. Child dental fear: cause-

related factors and clinical effects. Eur J Oral Sci. 1995 Dec; 103(6): 405-

12.  

32. Klingberg G, Broberg AG. Temperament and child dental fear. Pediatr 

Dent. 1998 Jul-Aug; 20(4): 237-43. 

33. Klingberg G, Broberg AG. Dental fear and dental behaviour management 

problems in children and adolescents : a review of prevalence and 

concomitant psychological factors. Int J Paediatr Dent 2007; 17: 391-406. 

34. Kotsanos N, Coolidge T, Velonis D, Arapostathis KN. A form of 'parental 

presence/absence' (PPA) technique for the child patient with dental 

behaviour management problems. Eur Arch Paediatr Dent. 2009 

Jun;10(2):90-2. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Klingberg%20G%5BAuthor%5D&cauthor=true&cauthor_uid=8747678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Berggren%20U%5BAuthor%5D&cauthor=true&cauthor_uid=8747678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carlsson%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=8747678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Noren%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=8747678
http://www.ncbi.nlm.nih.gov/pubmed/8747678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Klingberg%20G%5BAuthor%5D&cauthor=true&cauthor_uid=9783293
http://www.ncbi.nlm.nih.gov/pubmed/?term=Broberg%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=9783293
http://www.ncbi.nlm.nih.gov/pubmed/9783293
http://www.ncbi.nlm.nih.gov/pubmed/9783293
http://www.ncbi.nlm.nih.gov/pubmed?term=Kotsanos%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19627673
http://www.ncbi.nlm.nih.gov/pubmed?term=Coolidge%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19627673
http://www.ncbi.nlm.nih.gov/pubmed?term=Velonis%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19627673
http://www.ncbi.nlm.nih.gov/pubmed?term=Arapostathis%20KN%5BAuthor%5D&cauthor=true&cauthor_uid=19627673
http://www.ncbi.nlm.nih.gov/pubmed/19627673


 30 

35. Leal AM, Serra KG, Queiroz RC, Araújo MA, Maia Filho EM. Fear and/or 

anxiety of children and parents associated with the dental environment. 

Eur J Paediatr Dent. 2013 Dec; 14(4): 269-72. 

36. Lee CY, Chang YY, Huang ST. Prevalence of dental fear among 5-to 8-year-

old Taiwanese children. J Public Health Dent 2007; 67: 36-41. 

37. Lindhout IE, Markus MT, Hoogendijk TH, Boer F. Temperament and 

parental child-rearing style: unique contributions to clinical anxiety 

disorders in childhood. Eur Child Adolesc Psychiatry 2009;18(7):439-46. 

38. Locker, D, Poulton, R, Thomson, WM. Psychological disorders and dental 

anxiety in a young adult population. Community Dent Oral Epidemiol 

2001a; 29: 456-63. 

39. Maccoby EE, Martin JA. Socialization in the context of the family: Parent-

child interaction. Handbook of child psychology: formerly Carmichael’s 

Manual of child psychology/Paul H.Mussen, editor 1983. 

40. Majstorovic M, Veerkamp JS.  Relationship between needle phobia and 

dental anxiety. J Dent Child (Chic). 2004 Sep-Dec; 71(3):201-5. 

41. McCathie H, Spence SH. What is the revised Fear Survey Schedule for 

Children measuring? Behav Res Ther. 1991; 29(5): 495-502.  

42. Milgrom P, Jie Z, Yang Z, Tay K-M. Cross-cultural validity of a parent’s 

version of the Dental Fear Survey Schedule for Children in Chinese. Behav 

Res Ther 1994; 32: 131–5. 

43. Muris P, Meesters C, van den Berg F. The Strengths and Difficulties 

Questionnaire (SDQ)--further evidence for its reliability and validity in a 

community sample of Dutch children and adolescents. Eur Child Adolesc 

Psychiatry. 2003 Jan; 12(1): 1-8. 

44. Nicolas E, Bessadet M, Collado V, Carrasco P, Rogerleroi V, Hennequin M. 

Factors affecting dental fear in French children aged 5-12 years. Int J 

Paediatr Dent. 2010 Sep 1; 20(5): 366-73. 

45. Oliveira MA, Bendo CB, Paiva SM, Vale MP, Serra-Negra JM. Determining 

Cut-Off Points for the Dental Fear Survey. ScientificWorldJournal. 2015; 

2015:1-7. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Leal%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=24313576
http://www.ncbi.nlm.nih.gov/pubmed?term=Serra%20KG%5BAuthor%5D&cauthor=true&cauthor_uid=24313576
http://www.ncbi.nlm.nih.gov/pubmed?term=Queiroz%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=24313576
http://www.ncbi.nlm.nih.gov/pubmed?term=Ara%C3%BAjo%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=24313576
http://www.ncbi.nlm.nih.gov/pubmed?term=Maia%20Filho%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=24313576
https://www.ncbi.nlm.nih.gov/pubmed/?term=Majstorovic%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15871453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Veerkamp%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=15871453
https://www.ncbi.nlm.nih.gov/pubmed/15871453
http://www.ncbi.nlm.nih.gov/pubmed/?term=McCathie%20H%5BAuthor%5D&cauthor=true&cauthor_uid=1741737
http://www.ncbi.nlm.nih.gov/pubmed/?term=Spence%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=1741737
http://www.ncbi.nlm.nih.gov/pubmed/1741737
http://www.ncbi.nlm.nih.gov/pubmed?term=Muris%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12601558
http://www.ncbi.nlm.nih.gov/pubmed?term=Meesters%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12601558
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20den%20Berg%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12601558
http://www.ncbi.nlm.nih.gov/pubmed/?term=muris+2003+sdq
http://www.ncbi.nlm.nih.gov/pubmed/?term=muris+2003+sdq
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nicolas%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20545790
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bessadet%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20545790
http://www.ncbi.nlm.nih.gov/pubmed/?term=Collado%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20545790
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carrasco%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20545790
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rogerleroi%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20545790
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hennequin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20545790
http://www.ncbi.nlm.nih.gov/pubmed/20545790
http://www.ncbi.nlm.nih.gov/pubmed/20545790
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oliveira%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=26491721
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bendo%20CB%5BAuthor%5D&cauthor=true&cauthor_uid=26491721
http://www.ncbi.nlm.nih.gov/pubmed/?term=Paiva%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=26491721
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vale%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=26491721
http://www.ncbi.nlm.nih.gov/pubmed/?term=Serra-Negra%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=26491721
http://www.ncbi.nlm.nih.gov/pubmed/?term=Serra-Negra%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=26491721
http://www.ncbi.nlm.nih.gov/pubmed/26491721


 
 

31 

46. Ollendick TH, King NJ. Origins of childhood fears: an evaluation of 

Rachman's theory of fear acquisition. Behav Res Ther. 1991;29(2):117-23. 

47. Prins P.J.M. Anxiety in medical settings. In T.H. Ollendick NJ. King & W. 

Yule (Eds), Handbook of phobic and anxiety disorders in children and 

adolescents. New York: Plenum Press; 267-90. 

48. Prins PJ, Hanewald GJ. Self-statements of test-anxious children: thought-

listing and questionnaire approaches. J Consult Clin Psychol. 1997 Jun; 

65(3): 440-7. 

49. Raadal M, Milgrom P, Weinstein P, Mancl L, Cauce AM. The prevalence of 

dental fear in children from low-income families and its relationship to 

personality traits. J Dent Res. 1995 Aug; 74(8): 1439-43. 

50. Rachman, S. The conditioning of fear-acquisition: a critical examination. 

Behav Res Ther 1977; 15: 375-87. 

51. ten Berge M, Veerkamp JS, Hoogstraten J, Prins PJ. Behavioural and 

emotional problems in children referred to a center for special dental 

care. Community Dent Oral Epidemiol. 1999 Jun; 27(3): 181-6. 

52. ten Berge M, Veerkamp, JS, Hoogstraten, J. The etiology of childhood 

dental fear: the role of dental and conditioning experiences. J Fear Disord 

2002a; 16(3): 321-29. 

53. ten Berge M, Veerkamp JS, Hoogstraten J, Prins PJ. Childhood dental fear 

in relation to parental child-rearing attitudes. Psychol Rep. 2003 Feb; 

92(1): 43-50. 

54. Thomson, WM, Locker, D, Poulton, R. Incidence of dental anxiety in young 

adults in relation to dental treatment experience. Community Dent Oral 

Epidemiol 2000; 28: 289-94. 

55. Tong HJ, Khong J, Ong C, Ng A, Lin Y, Ng JJ, Hong CH. Children's and 

parents' attitudes towards dentists' appearance, child dental experience 

and their relationship with dental anxiety. Eur Arch Paediatr Dent. 2014; 

15(6):377-84. 

56. Townend E, Dimigen G, Fung D. A clinical study of child dental anxiety. 

Behaviour Research and Therapy 2000; 38: 31-46. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Ollendick%20TH%5BAuthor%5D&cauthor=true&cauthor_uid=2021373
http://www.ncbi.nlm.nih.gov/pubmed/?term=King%20NJ%5BAuthor%5D&cauthor=true&cauthor_uid=2021373
http://www.ncbi.nlm.nih.gov/pubmed/2021373
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prins%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=9170767
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hanewald%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=9170767
http://www.ncbi.nlm.nih.gov/pubmed/9170767
http://www.ncbi.nlm.nih.gov/pubmed/?term=Raadal%20M%5BAuthor%5D&cauthor=true&cauthor_uid=7560397
http://www.ncbi.nlm.nih.gov/pubmed/?term=Milgrom%20P%5BAuthor%5D&cauthor=true&cauthor_uid=7560397
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weinstein%20P%5BAuthor%5D&cauthor=true&cauthor_uid=7560397
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mancl%20L%5BAuthor%5D&cauthor=true&cauthor_uid=7560397
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cauce%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=7560397
http://www.ncbi.nlm.nih.gov/pubmed/?term=raadal+1995
http://www.ncbi.nlm.nih.gov/pubmed/?term=ten%20Berge%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10385355
http://www.ncbi.nlm.nih.gov/pubmed/?term=Veerkamp%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=10385355
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hoogstraten%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10385355
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prins%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=10385355
http://www.ncbi.nlm.nih.gov/pubmed/10385355
http://www.ncbi.nlm.nih.gov/pubmed/?term=ten%20Berge%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12674255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Veerkamp%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=12674255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hoogstraten%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12674255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prins%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=12674255
http://www.ncbi.nlm.nih.gov/pubmed/12674255
http://www.ncbi.nlm.nih.gov/pubmed?term=Tong%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=24840104
http://www.ncbi.nlm.nih.gov/pubmed?term=Khong%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24840104
http://www.ncbi.nlm.nih.gov/pubmed?term=Ong%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24840104
http://www.ncbi.nlm.nih.gov/pubmed?term=Ng%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24840104
http://www.ncbi.nlm.nih.gov/pubmed?term=Lin%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24840104
http://www.ncbi.nlm.nih.gov/pubmed?term=Ng%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=24840104
http://www.ncbi.nlm.nih.gov/pubmed?term=Hong%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=24840104
http://www.ncbi.nlm.nih.gov/pubmed/24840104


32 

57. Veerkamp JS, Gruythuysen RJ, van Amerongen WE, Hoogstraten J.

Treating fearful children: does a parent's view of the child's fear change?

ASDC J Dent Child. 1994 Mar-Apr; 61(2): 105-8.

58. Venham LL, Bengston D, Cipes M. Parents presence and the child`s

response to dental stress. J Dent for Child, 1978; 45:37-41.

59. Venham LL, Gaulin-Kremer E, Munster E, Bengston-Audia D, Cohan J.

Interval rating scales for children's dental anxiety and uncooperative

behaviour. Pediatr Dent. 1980 Sep; 2(3): 195-202.

60. Versloot J, Veerkamp J, Hoogstraten J. Dental fear and psychological

functioning in children: its relationship with behaviour during treatment.

Eur Arch Paediatr Dent. 2008 Feb; 9 Suppl 1: 36-40.

61. Whitchurch GG, Constantine LL. Systems theory. Sourcebook of family

theories and methods: Springer; 2009. p. 325-55.

62. Winer GA. A review and analysis of children’s fearful behaviour in dental

settings. Child Development 1982; 53: 1111-33.

63. Wogelius P, Poulsen S, Sørensen HT. Prevalence of dental fear and

behaviour management problems among six to eight years old Danish

children. Acta Odontol Scand 2003; 61: 178-83.

http://www.ncbi.nlm.nih.gov/pubmed/?term=Veerkamp%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=8046087
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gruythuysen%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=8046087
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Amerongen%20WE%5BAuthor%5D&cauthor=true&cauthor_uid=8046087
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hoogstraten%20J%5BAuthor%5D&cauthor=true&cauthor_uid=8046087
http://www.ncbi.nlm.nih.gov/pubmed/8046087
http://www.ncbi.nlm.nih.gov/pubmed?term=Venham%20LL%5BAuthor%5D&cauthor=true&cauthor_uid=6938934
http://www.ncbi.nlm.nih.gov/pubmed?term=Gaulin-Kremer%20E%5BAuthor%5D&cauthor=true&cauthor_uid=6938934
http://www.ncbi.nlm.nih.gov/pubmed?term=Munster%20E%5BAuthor%5D&cauthor=true&cauthor_uid=6938934
http://www.ncbi.nlm.nih.gov/pubmed?term=Bengston-Audia%20D%5BAuthor%5D&cauthor=true&cauthor_uid=6938934
http://www.ncbi.nlm.nih.gov/pubmed?term=Cohan%20J%5BAuthor%5D&cauthor=true&cauthor_uid=6938934
http://www.ncbi.nlm.nih.gov/pubmed/?term=venham+1980
http://www.ncbi.nlm.nih.gov/pubmed/?term=Versloot%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18328247
http://www.ncbi.nlm.nih.gov/pubmed/?term=Veerkamp%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18328247
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hoogstraten%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18328247
http://www.ncbi.nlm.nih.gov/pubmed/18328247


Chapter 2 

DENTAL FEAR AND DENTAL CARIES IN 

6-12-YEAR-OLD CHILDREN IN GREECE 

Boka Vasiliki 

Arapostathis Konstantinos 

Karagiannis Vassilis 

Kotsanos Nikolaos 

van Loveren Cor 

Veerkamp Jaap  

Eur J Paediatr Dent. 2017 Mar; 18(1): 45-50 





 
 

35 

Abstract 

Aims: To present: 1) the normative data on dental fear and caries status, 2) the 

dental fear cut-off points of young children in the city of Thessaloniki, Greece.  

Study Design: This is a cross-sectional study with two independent study groups. 

Methods: A first representative sample consisted of 1484 children from 15 primary 

public schools of Thessaloniki. A second sample consisted of 195 randomly selected 

match age children, all patients in the Postgraduate Paediatric Dental Clinic of 

Aristotle University of Thessaloniki. First sample: In order to select data on dental 

fear and caries, dental examination took place in the classroom with disposable 

mirrors and a penlight. All the children completed the Dental Subscale of the 

Children’s Fear Survey Schedule (CFSS-DS). Second sample: In order to define the 

cut-off points of the CFSS-DS, dental treatment of the 195 children was performed in 

the University Clinic. Children’s dental fear was assessed using the CFSS-DS and their 

behaviour during dental treatment was observed by one calibrated examiner using 

the Venham scale.  

Statistics: Statistical analysis of the data was performed with IBM SPSS Statistics 20 

at a statistical significance level of p<0.05. 

Results: First sample: The mean CFSS-DS score was 27.1±10.8. Age was significantly 

(p<0.05) related to dental fear. Mean differences between boys and girls were not 

significant. Caries was not correlated with dental fear. Second sample: CFSS-DS< 33 

was defined as ‘no dental fear’, scores 33-37 as ‘borderline’ and scores > 37 as 

‘dental fear’. 84.6% of the children of the first sample did not suffer from dental fear 

(CFSS-DS<33). 

Conclusions: Dental fear was correlated to age and not to caries and gender. The 

dental fear cut-off point for the CFSS-DS was estimated at 37 for 6-12-year-old 

children (33-37 borderlines). 
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Introduction 

Dental fear (also called dental phobia and dental anxiety) is the fear of the dentist-

dentistry and of receiving dental care. Dental phobia is not frequently used, since 

this term is proposed for people who feel that their fears are excessive and cannot 

be easily managed [Bracha et al, 2006]. Dental fear and dental anxiety have been 

used interchangeably in the international literature to describe the overwhelming 

discomfort that people (children and adults) experience in the different dental 

situations [Klingberg et al, 1994]. The prevalence of childhood dental fear varies 

considerably in the international literature ranging from 3% to 43% in different 

populations and age groups [Klingberg et al, 1994; ten Berge et al, 2002; Wogelius et 

al, 2003; Lee et al, 2007; Mendoza-Mendoza et al, 2015]. This variation may be due 

to several parameters, such as the selection of the patient populations, 

methodological variables and different cultural parameters. 

It is generally reported that childhood fears tend to decrease as the child 

grows older [Klingberg et al, 1994; Muris et al, 2003]. Peak fear scores were found to 

occur at various ages, indicating that the general tendency for fear to decrease may 

not be linear over time [ten Berge et al 2002]. Childhood fears are often related to 

developmental changes and the nature of each fear seems to be related to the 

child’s age [Prins et al, 1997]. As a result, for a pre-school child, separation fear is 

one important fear, whereas at a later age (from 8 years old) social fears and fear of 

injury become more prominent [ten Berge et al, 2002]. All the above could explain 

why younger children are expected to have dental fear when visiting a dentist for the 

first time. During a dental visit, children may be separated from the mother while 

also having a limited understanding of the dental procedure, or possibly associating 

these facts with other age-appropriate fears [ten Berge et al, 2002]. In most children, 

this fear will probably decrease with successive visits to the dentist and after 

becoming accustomed to the dental situation [Veerkamp, 1994].  

What makes dental fear a serious problem for the paediatric dentist is its 

potential link with dental behavioral management problems (DBMP), although the 

fact that a child exhibits DBMP is not a firm predictor that they will report a high 

level of dental fear [Klaassen et al, 2002; Klingberg et al, 2007]. However, it is useful 

for the dentist to know the level of the child’s dental fear before beginning dental 

https://en.wikipedia.org/wiki/Fear
https://en.wikipedia.org/wiki/Dental_care
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treatment [Klaassen et al, 2002]. Nowadays there are many “tools” to enable the 

dentist to assess the child’s dental fear, with CFSS-DS being the most commonly 

used. 

Generally, dental fear is measured according to cut-off points on validated 

self-reported scales [Armfield, 2011]. In many studies, the researchers have used the 

mean score (±SD) or the median score on the CFSS-DS as a cut-off point, but the use 

of these measures of central tendency can bias conclusions, as the researchers 

predetermine the percentage of the population who will be categorized as dentally 

fearful [Oliveira et al, 2015]. A cut-off point is a point on a continuous measure that 

acts as a categorical boundary, ideally providing an intuitive interpretation of scores 

above and below that point [Oliveira et al, 2015]. It is important to use a quantitative 

diagnostic test to determine the cut-off point on a continuous scale that would best 

enable dentists to identify fearful individuals [Oliveira et al, 2015]. Dental fear cut-off 

points are already defined in several countries, but they were never defined for 

Greek children. 

Though the dental profession stresses the need of preventive visits to the 

dentist, dental caries is among the main reasons for a child’s first visit to the dentist. 

The relationship of dental fear to caries is controversial among researchers. Some 

studies have shown that children with higher dmfs scores have lower dental fear 

[Nicolas et al, 2010; Gustaffson et al, 2010; Soares et al, 2015], while others have 

shown that children with more dental caries have higher levels of dental fear [Esa et 

al, 2014; Viswanath et al, 2015]. This difference is probably due to the previous 

dental experience of the children in the different samples [Nicolas et al, 2010; 

Gustaffson et al, 2010; Esa et al, 2014]. 

There are no previous Greek epidemiological studies based on a 

representative sample about the prevalence of childhood dental fear in relation to 

dental caries. Consequently, the aims of this study were: 1) to present the normative 

data on dental fear and caries status, 2) to define the dental fear cut-off points of 6-

12-year old children in Thessaloniki, Greece.  
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Materials and Methods 

Ethical Approval-Permissions 

The Ethics Committee of the Dental Faculty, Aristotle University of Thessaloniki, 

Greece, gave approval for the study. Permission to visit the schools and perform 

dental examination was given by the Ministry of Education of Greece. Parents were 

given an informative leaflet about the procedure and gave written consent before 

their child was examined and included in the study.  

 

Sample calculation for school children 

To optimize cost and use of time factors, a single stage stratified clustered sampling 

method was applied to a sample population of 39,448 elementary school students as 

follows. The sample size was calculated using the formula N=z0.025/d2. The relative 

precision of the estimation of the population’s statistics (means or proportions) was 

set at d=4% and a confidence level of 95% was used (corresponding to z0.025=1.96).  

This formula produced a figure of 1,230 children for N, but based on a minimum 

attrition rate of 50% in previous studies, it was decided to initially include at least 

N=3,000 pupils in the sample. The city of Thessaloniki was divided into 3 sampling 

areas. 20% of the child population lives in the eastern area (higher socio-economic 

status), from where 3 schools were selected using a simple random sampling 

method. Similarly, 6 schools were chosen from the city center (which has 30% of the 

child population, but where the schools are smaller) and 6 schools from the western 

area (lower socio-economic status), which houses 50% of the relevant student 

population.  

 

Procedure for the normative data collection  

During the period from September 2013 to February 2014, one calibrated examiner 

(VB) with two assistants visited the selected schools. All dental examinations were 

performed in artificial classroom light, with single-use dental mirrors (Steriblue) and 

a penlight, by the same examiner (VB). One assistant filled in the dental records for 

every child.  The examination included recording dental caries, using the dmfs and 

DMFS indices. In the occlusal and smooth surfaces only the cavitated lesions were 

recorded. Caries on proximal surfaces was recorded only if it was so extensive that it 
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had resulted in a shadow under the occlusal surface or if it was already cavitated. To 

assess their dental fear, every child completed the Greek version of the Dental 

Subscale of the Children’s Fear Survey Schedule (CFSS-DS) [Arapostathis et al, 2008]. 

A second trained assistant was present to assist in cases of questions or problems on 

the questionnaire, especially with the younger children. 

 

Child dental fear cut-off points- Sample and procedure 

In order to define the dental fear cut-off points, data on the children’s dental fear 

and behaviour during treatment were needed. For this purpose, a separate group of 

195 children (6-12 years old), all patients in the Postgraduate Paediatric Dental Clinic 

of Aristotle University of Thessaloniki, was randomly selected in a continuous 

fashion, during the same time period. Their data on dental fear were determined 

using the CFSS-DS and their behaviour during dental treatment, using the Venham 

scale [Venham et al, 1980]. The person (VB) who rated the behaviour of every child 

was not aware of the child’s CFSS-DS rating. 

 

Measures 

The dental fear level of the children was assessed using the CFSS-DS, tested for 

reliability and validity in Greek [Arapostathis et al, 2008]. The CFSS-DS consists of 15 

items relating to different aspects of dental treatment; possible scores range from 1 

(not afraid at all) to 5 (very afraid). Total scores range from 15 to 75, while higher 

scores reveal more dental fear. The CFSS-DS was developed to provide an instrument 

for assessing dental fear in children; it is a revised form of the fear survey schedule- 

for children (FSS-FC) including specific dental fear items (afraid of the dentist, the 

injection etc) (Figure 1).  

The Venham (modified) scale was used by the parents and the dentist to rate 

the behaviour of the children, during dental treatment. The scale consists of 6 

points: 1) Relaxed (smiling, willing, able to converse, displays behavior desired by the 

dentist), 2) Uneasy (concerned, may protest briefly to indicate discomfort, hands 

remain down or partially raised. Tense facial expression. Capable of co-operation), 3) 

Tense (tone of voice, questions and answers reflect anxiety. Child still complies with 

request to co-operate), 4) Reluctant (Pronounced verbal protest, crying. Using hands 
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to stop treatment. Treatment proceeds with difficulty), 5) Resistance (General crying, 

body movements sometimes needing physical restraint. Protest disrupts procedure) 

and 6) Out of contact or untreatable (Hard loud swearing, screaming unable to listen, 

trying to escape. Physical restraint required). The score for any particular child can 

range from 1 to 6.  The scale has an established reliability and validity [Venham et al, 

1980]. 

 

Statistics 

Statistical analysis of the data based on multilevel models with schools at level 1 and 

children at level 2 and was performed with IBM SPSS Statistics 20 at a statistical 

significance level of p<0.05. Linear Mixed Models (algorithm MIXED) was used to 

associate CFSS-DS with the factors: area, gender and age. The analysis of dmfs and 

DMFS was done using the Generalized Estimating Equations or GEE (algorithm 

GENLIN) using the Negative Binomial distribution for the outcome variable with a log 

link function. Hence, the results are interpreted by means of Risk Ratios (RR) which 

are the estimated exponential coefficients of the GEE models.  The same statistical 

model was also used to associate dmfs/ DMFS and their parameters with CFSS-DS as 

the independent variable. Comparisons between dmfs and DMFS according to 

gender and area were done with the Generalized Linear Mixed model (algorithm 

GENLINMIXED). Pair-wise comparisons were performed with the Bonferroni 

adjustment method. The estimation of the dental fear cut-off points was based on a 

ROC analysis that (was) combined with a method given in ten Berge et al (2002). 

 

Results  

The 15 chosen schools had a total of 3,340 students (1,737 boys) and 1,540 of these 

children participated in the study. Due to incorrectly filled in questionnaires, 1,484 

(96.4%) were included in the final statistical analysis.  Of the 1,484 children, 48.3% 

were boys (8.5±1.8 years old) and 51.7% were girls (8.6±1.8 years old). Concerning 

the area, 295 (19.9%) of them were from the eastern part of the city, 444 (29.9%) 

from the city center and 745 (50.2%) from the western areas of Thessaloniki. 

Accordingly, the sample is consistent with the true distribution of the target 

population in each area (χ2 (2) = 0.026, p=0.987). 
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Child dental fear cut-off points 

Taking the Venham ratings of 4-6 (reluctant, resistance and out of contact or 

untreatable) as those defining the uncooperative population, the area under the 

ROC curve is AUC=0.743, 95%CI: 0.612–0.874 (p=0.010), which means that it is 

statistically significant. Using the results of the ROC analysis to define the dental fear 

cut-off points, equal weight to sensitivity and specificity and two different methods 

were used. The first method [Kummar et al, 2011] used the maximum of the square 

of the distance between the point (0, 1) on the upper left-hand corner of ROC space 

and any point on ROC curve i.e.  (1-sensitivity)2+ (1-specificity) 2 and gave a cut-off 

point equal to 37.5 (sensitivity=60%, specificity=75%). The second method used the 

intersection between the line specified by the values of sensitivity and the line 

specified by the values of sensitivity (Figure 3) and gave a cut-off point equal to 32.5 

(sensitivity=70%, specificity=59%). According to ten Berge et al (2002), a score of 3 in 

the Venham scale is assumed to reflect a distinct level of dental fear in children, 

while ratings of 4 and higher reflect extreme dental fear. Of the 195 children from 

the Postgraduate Clinic, 162 (83.1%) were rated below 3, with a mean CFSS-DS total 

score of 30.5, 23 (11.8%) were rated 3 and so found to be on the borderline with 

mean CFSS-DS total score 33.9 and 10 (5.1%) were rated as 4 and 5, with mean CFSS-

DS total score 37.7. Accordingly, a CFSS-DS total score below 33 was defined as ‘non-

clinical range’ (no behavioural problems or very low possibility of behavioural 

problems), scores 33 to 37 as ‘borderline range’ (some possibility of behavioural 

problems) and scores of 37 and higher as ‘clinical range’ (high possibility of 

behavioural problems). In Table 1, the mean CFSS-DS total scores for all distinct 

levels of the dentist’s ratings in the Venham scale are shown. Remarkably, the 

previous estimated ranges are very close to those produced by the use of the ROC 

analysis. 

 

Dental fear 

Descriptive statistics about CFSS-DS and age according to area and gender are shown 

in Table 2. The mean CFSS-DS score was 27.1±10.8. Gender was not correlated with 

dental fear. Age was statistically significantly related to CFSS-DS score through a 
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quadratic equation that exhibits a local maximum at the age of 9.7 years (Figure 2, 

Table 3). After that age, the CFSS-DS score (dental fear) tends to decrease.  

Based on the calculated cutting points, the sample collected from the schools 

(1,484 students) was divided according to their dental fear. As a result, 84.6% 

(n=1,255) of those school children had scores below 33 (‘non-clinical range’), 11.8% 

(n=175) had scores 33 to 37 (‘borderline range’) and 3.6% (n=54) of the children had 

scores of 37 and higher (‘clinical range’). There was no statistically significant 

difference between these three groups concerning age and gender.  

Caries 

The overall mean dmfs score was 3.4±5.9. Significant differences were 

observed between the different city areas (p=0.031). In detail, western areas (lower 

socio-economic status) showed greater values (mean=3.7±5.9) than eastern areas 

(higher socio-economic status) (mean=2.9±5) (p=0.011), while the city center 

(medium socio-economic status) value lay in between and did not differ 

(significantly) from the other two regions (mean=3.3±6.9). The caries-free children 

were found to be 45.4% (674/1,484). The overall mean DMFS score was 0.6±1.5. 

Significant differences were observed between the three areas of the city. The city 

center area (mean=0.7±1.4) showed greater DMFS values than eastern area 

(mean=0.6±1.7) (p=0.002) and western area (mean=0.6±1.5) (p=0.001).  

Dental caries in relation to dental fear 

DMFS/ dmfs and CFSS-DS were not found to be correlated. Although no 

statistically significant association was found between d and m with the CFSS-DS, a 

statistically significant negative association was observed between f and CFSS-DS 

(p=0.010) (children with more filled tooth surfaces in their primary teeth have less 

dental fear).  

 

Discussion 

The present study showed that 84.6% of the primary school children do not suffer 

from dental fear and as a result they do not present dental behavioural management 

problems (DBMP) or have very little potential to present them [Klingberg et al, 1994; 

ten Berge et al, 2002]. In the present study, the cut-off points of the different dental 

fear groups (low, borderline and high) were defined, using two methods relating to 
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the reported dental fear and child behaviour. CFSS-DS scores of 37 and higher (3.6% 

of the children) were found to represent high levels of dental fear which can lead to 

serious BMP during dental treatment [Klingberg et al, 1994; ten Berge et al, 2002]. In 

addition to this somewhat strict cut-off point, a borderline area for dental fear was 

set at scores between 33 and 37. Children with CFSS-DS scores in this range (11.8%) 

also suffer from some degree of dental fear or may be at risk for developing it  [ten 

Berge et al, 2002]. This group of children seems to be of special interest for the 

paediatric dentist, since the development of dental fear may be prevented by 

providing extra attention and guidance during dental treatment [ten Berge et al, 

2002]. 

However, it should be taken into consideration that for some of these 

children, the expression of dental fear may depend on specific circumstances and on 

temperamental factors [Klingberg et al, 1998; ten Berge et al, 2002]. In other words, 

fearful children may not always be uncooperative during dental treatment and vice 

versa [Klingberg et al, 1998; ten Berge et al, 2002]. As a result, while the CFSS-DS 

seems to give a good indication of a child’s likelihood of showing “fear behaviour” 

during treatment, situational and temperamental factors such as shyness, 

aggressiveness or the child’s psychological functioning may be decisive in the 

expression of a child’s dental fear [ten Berge et al, 2002; Versloot et al, 2008]. An age 

effect was found in the present study, which reported that dental fear seems to 

decrease with increasing age and this is in agreement with previous studies 

[Klingberg et al, 1994; Raadal et al, 1995; Klingberg et al, 1998]. This reported 

decrease in dental fear may represent a developmental change in children, since 

increasing age is related to the development of cognitive abilities and a change in the 

expression of fears, including dental fear [Klingberg et al 1994; Raadal et al, 1995; 

Versloot et al 2008]. As a result, this may lead to a decrease in inappropriate 

behaviour during dental treatment [Prins et al, 1997; ten Berge et al, 2002]. Socio-

economic status and gender were not found to be related with dental fear in this 

study, while some previous researchers agree with these findings but others do not 

[Raadal et al, 1995; ten Berge et al, 2002; Arapostathis et al, 2008; Klaassen et al, 

2002], stressing the need for further research. 
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Dental caries was found in more than half (54.6%) of the examined children. 

Significant differences were found between caries and the different parts of the city. 

In this study, children from western city areas (lower socio-economic status) had 

significantly more caries than the other two areas (city center and eastern areas). 

This finding is in agreement with previous studies in which the existence of dental 

caries in children seems to be related to the socioeconomic status of the parents 

[Kallestal and Wall, 2002; Elfrink et al, 2010; Boka et al, 2013].  

When dental fear was compared with dental caries in primary and 

permanent teeth, no large statistically significant correlations were found. When 

comparing dental fear and each component of the DMFS and the dmfs, negative 

correlations were found between dental fear and the number of filled primary tooth 

surfaces (f). This may be because of the familiarity of children, since restoration 

means exposure and helps to reduce/prevent dental fear. This finding is in 

agreement with previous studies, which showed that children, who had never been 

to the dentist, were much more anxious than children who had been [Nicolas et al, 

2010; Gustaffson et al, 2010; Soares et al, 2015]. 

A possible limitation of this study was that children were not asked about 

their previous dental experience, since a previous negative dental experience can 

affect their dental fear [Locker et al., 2001b; Versloot et al, 2008; Tong et al, 2014]. 

Another limitation of this study was that dental caries was only inspected by the 

screening in the classroom. The use of a professional light, the use of x-rays and the 

possibility of drying the tooth surfaces could affect these results.   

 

Conclusion 

This is the first epidemiological study in Greek population, about child dental fear 

and cut-off points based on a representative sample. The present cut-off points can 

be used in future studies, in other Greek cities, in order to explore child dental fear 

of the whole country. The results of the present study indicate that there is an open 

area for further research on the relation between dental fear and experience. 
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Table 1. Dentists’ clinical behaviour ratings and related mean CFSS-DS total scores 

for the 195 Postgraduate Clinic patients 

Rating N % Mean CFSS-DS score 

1 109 55.9 30.4 

2 53 27.2 30.6 

3 23 11.8 33.9 

4 7 3.6 37.7 

5 3 1.5 45.7 

6 0 0 0 

 

 

Table 2. Descriptive statistics regarding CFSS-DS and age according to area and 

gender for the school children 

Area Boy Girl Total 

 N Age CFSS-DS (SD) N Age CFSS-DS (SD) N Age CFSS-DS (SD) 

          

East 134 8.6 (1.6) 25.0 (9.8) 161 8.7 (1.6) 25.9 (9.7) 295 8.7 (1.6) 25.5 (9.7) 

Centre 207 8.4 (1.8) 26.2 (10.2) 237 8.4 (1.8) 27.3 (11.4) 444 8.4 (1.8) 26.8 (10.9) 

West 376 8.5 (1.9) 26.5 (10.9) 369 8.5 (1.8) 29.2 (11.0) 745 8.5 (1.8) 27.8 (11.1) 

Total 717 8.5 (1.8) 26.1 (10.5) 767 8.6 (1.8) 27.9 (10.9) 1434 8.5 (1.8) 27.1 (10.8) 

 

 

Table 3. Estimated parameters of the quadratic equation between age and CFSS-DS 

Parameter Estimate SE df T p-value 95% Confidence Interval 

      Lower Bound Upper Bound 

Intercept 6.384 6.853 1473.908 0.932 0.352 -7.059 19.828 

Age 4.533 1.625 1480.359 2.79 0.005 1.346 7.72 

Age2 -0.233 0.093 1480.342 -2.499 0.013 -0.416 -0.05 

Significance at p<0.05 (bold) 
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Not afraid 

at all 

Very little 

afraid 

Moderate 

afraid 

Afraid 

enough 

Very much 

afraid 

1 The Dentist 1 2 3 4 5 

2 The Doctor 1 2 3 4 5 

3 The injection 1 2 3 4 5 

4 Having his/ her mouth examined 1 2 3 4 5 

5 Opening his/ her mouth 1 2 3 4 5 

6 Someone unknown to touch it 1 2 3 4 5 

7 Someone unknown to look at it 1 2 3 4 5 

8 The dentist drilling his/ her tooth  1 2 3 4 5 

9 Seeing the dentist drilling teeth 1 2 3 4 5 

10 The sound of the drilling 1 2 3 4 5 

11 Putting tools in his/ her mouth 1 2 3 4 5 

12 Feeling that he/ she will chock 1 2 3 4 5 

13 Going to the hospital 1 2 3 4 5 

14 People in white coats 1 2 3 4 5 

15 The nurse cleaning his/ her teeth 1 2 3 4 5 

Figure 1. The CFSS-DS questionnaire for children aged 4-12 years in English 
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Figure 2. Graph of the relation between age and CFSS-DS total score 

Figure 3. Sensitivity and specificity values from ROC analysis of clinical fear ratings 

and CFSS-DS total score
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Abstract 

Objectives: The aims of this study were to determine: 1) the relationship between 

children’s psychological functioning, dental anxiety and cooperative behavior before 

and during local anesthesia, 2) the relationship of parental dental anxiety with all the 

above child characteristics    

Study design: There was a convenient sample of 100 children (4-12 years). Child 

dental anxiety and psychological functioning were measured using the “Children’s 

Fear Survey Schedule” (CFSS-DS) and the “Strengths and Difficulties Questionnaire” 

(SDQ) respectively. Parental dental anxiety was measured using the “Modified 

Dental Anxiety Scale” (MDAS). All questionnaires were completed by parents. Before 

and during local anesthesia, the child behavior was scored by one experienced 

examiner, using the Venham scale. Non-parametric tests and correlations (Mann-

Whitney, Spearman’s rho) were used for the analysis. 

Results: The mean SDQ score was 10±5.6 for boys (n=60) and 8.3±4.8 for girls (n=40) 

(p=0.038), but there was no correlation with children’s age. The mean CFSS-DS score 

was 33.1±11.86 and there was no correlation with age or gender. Children with 

higher levels in the pro-social subscale of the SDQ had significantly less anxiety and 

better behavior before local anesthesia. Higher mean CFSS-DS scores were 

significantly associated with uncooperative behavior during local anesthesia 

(p=0.04). There was no correlation between parents’ and their children’s dental 

anxiety, psychological functioning and behavior. 46% of the children had previous 

dental experience in the last 6 months. As time since the last dental treatment 

increased, an improvement was found in children’s behavior during local anesthesia.  

Conclusions: Child psychological functioning was related to dental anxiety and 

behavior during dental appointment involving local anesthesia. 
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Introduction 

Dental anxiety is one of the most commonly diagnosed anxiety disorders in children, 

following the generalized anxiety disorders and the separation anxiety disorders1. 

Particularly, dental anxiety may be the source of serious dental health problems and 

avoidance of dental treatment starting in childhood.2-5 The prevalence of childhood 

dental anxiety varies considerably in the international literature ranging from 3% to 

43% in different populations and age groups.2,5-9 This variation in prevalence may be 

due to several parameters such as selection of patient populations and 

methodological and cultural variables. In addition, the instruments used in every 

study may vary from behavioral rating scales to several forms of fear 

questionnaires.2, 3, 5-9The age range of the children, who participate in every study, 

also appears to influence the fear levels found.2, 8, 9 

 The development of dental anxiety has a multifactorial and not well-known 

etiology.10-12 Among the causes, direct conditioning is the most common source. 

However, not all children with negative dental experience will develop dental 

anxiety. Parents play an important role in teaching their children to deal with fearful 

situations.17 The effect of parental dental anxiety in their children’s dental anxiety is 

however a controversial issue among researchers. Sometimes a direct relation has 

been found 18-20, while others cannot confirm this finding.21,22 This is because other 

psychological factors, such as temperament, attachment and psychological disorders 

seem to play an important role in the development of dental anxiety.10,13-15  

Psychological functioning is the ability of someone to achieve their goals within 

themselves and the external environment. It includes an individual's behavior, 

emotion, social skills, and overall mental health. 

 What makes dental anxiety a serious problem for the pediatric dentist is the 

fact that many times it is strongly associated with behavioral management problems 

(BMP).2 The difficulty, of course, is that an operating dentist is essential be informed 

about a child’s dental anxiety and its specific reasons before starting the actual 

treatment, rather than stumbling across a sudden fearful reaction of the child 

patient.  Dental fear questionnaires are mostly designed for children 4 years old and 

over, because only after that age parents or patients are able to answer questions 

assessing dental anxiety.23 In addition, children at younger age usually do not have 
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dental experience and the measurement of their dental anxiety is difficult because it 

is based on how the child behaves in the dental office.23 Researchers found 

correlations between behavior-based registrations of dental anxiety and a child’s 

personality traits.9,12 As a result, the development of easy and accessible tools makes 

their assessment easier and this results in more applicable tools in daily clinic. The 

use of well-structured questionnaires, based on how children react on everyday 

stressful conditions, can help the dentist to predict how the child will cope with the 

dental treatment.23 Since the relationship of children’s dental anxiety, personality 

characteristics and behavioral management problems is not yet fully understood, 

there is a need to be explored.  

 The aims of this study were to study: 1) the relationship among children’s 

psychological functioning, dental anxiety and behavior before and during an 

intrusive treatment and 2) the influence of parental dental anxiety with all the above 

child characteristics. 

 

Materials and Methods   

Study population 

The study population was selected from the postgraduate Pediatric Dentistry Clinic 

of Aristotle University of Thessaloniki. Out of a convenience sample of 107 parents 

who were asked to participate in the study, only 7 refused, because they could not 

understand Greek properly. As a result, the sample consisted of 100 children. All 

children were healthy and not mentally or medically compromised or previously 

hospitalized. Siblings were excluded. The children who were included in the study, 

came for a scheduled appointment, they were not in pain and should have had at 

least one appointment with local anesthesia. Ethical approval was obtained by the 

Aristotle University Ethical Committee.  

 

Measures 

The dental anxiety level of the children was assessed using the parental version of 

Dental Subscale of the Children’s Fear Survey Schedule (CFSS-DS), which has been 

tested for reliability and validity in Greek.24 The CFSS-DS consists of 15 items relating 
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to different aspects of dental treatment; possible scores range from 1 (not afraid at 

all) to 5 (very afraid). Total scores range from 15 to 75 (Figure 1). 

 Children’s psychological functioning was rated with the Strengths and 

Difficulties Questionnaire (SDQ). 25 The SDQ is an internationally validated brief 

screening measure used to assess behavioral problems and psychological 

functioning. In this study, the validated Greek translation of the parental version of 

the SDQ was used to measure the psychological functioning of the child. This version 

can be downloaded by the official site of SDQ (www.sdqinfo.com). The SDQ consists 

of 25 psychological attributes divided into five subscales which assess conduct 

problems, hyperactivity, emotional symptoms, peer-related problems and pro-social 

behavior. The attributes are positive or negative such as ‘Considerate of other 

people’s feelings’ or ‘Often has temper tantrums or hot tempers’ and can be 

answered with: ‘Not true’, ‘Somewhat True’ and ‘Certainly True’.25,26 The total scores 

range from 0-50. A score between 0-13 is considered normal, scores from 14-16 are 

considered in borderline and scores from 17-40 are considered as abnormal 

psychological functioning (Figure 2). 

 The child behavior was measured with the Venham’s (modified) clinical rating 

of cooperative behavior. The scale consists of 6 points: 1) relaxed, 2) uneasy, 3) 

tense, 4) reluctant, 5) resistance and 6) out of contact or untreatable. The scale has 

an established reliability and validity.27 The score for every child can be from 1 to 6 

(Figure 3). 

Parents were asked to rate their own dental fear with the Greek version of 

the Modified Corah Dental Anxiety Scale (MDAS), 29 which was proved to be reliable 

and valid 30. It consists of 5 questions. The original DAS is a 4-item questionnaire, 

asking individuals to rate their anxiety as they imagine approaching four dental 

situations, such as sitting in the waiting room anticipating dental treatment. The 

Modified Dental Anxiety Scale (MDAS) was developed to improve the psychometrics 

and content validity of the original DAS by adding a fifth item about receiving dental 

injections, and grading the potential answers to each item so that they range from 

the least to the greatest level of anxiety.31 Possible scores range from 5 (not afraid at 

all) to 25 (very afraid) (Figure 4). 

 

http://www.sdqinfo.com/
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Procedure 

One pediatric dentist (BV), trained to use the Venham scale, observed the children 

from the moment they entered the treatment room until the end of the local 

anesthesia injection (LA). She rated the anxiety behavior (average score) on the 

Venham scale in two parts; the first part was the period from the child’s entering the 

treatment room until the start of the LA (before injection). The second part was 

about the period from the beginning until the end of the LA (during injection). The LA 

was performed by 4 postgraduate students in the 3rd year of their master in Pediatric 

Dentistry. All the students were educated to perform LA in the same way. During the 

whole procedure, the postgraduates used the tell-show-do technique. They started 

with the use of a topical gel (20% benzocaine), according to the manufacturer’s 

instructions and they gave local anesthesia by infiltration or block anesthesia. While 

the children were in the treatment room, the parents (either the mother or the 

father) completed the questionnaires in the waiting room. Parents were not present 

during LA and dental treatment. 

Statistics: Comparisons between boys and girls were performed with Fisher’s 

Exact test for 2×2 tables (between Good psychological functioning (scores 4-13) and 

Compromised psychological functioning (scores 15-40), with Independent t test for 

SDQ total score and CFSS-DS score and with Mann-Whitney U test for the subscales 

of SDQ. Comparisons between the three categories of previous experience with a 

dental injection (none, in the past 6 months, more than 6 months) were done with 

One-Way Anova for the SDQ total score and the CFSS-DS score and with the Kruskal 

Wallis test for the Venham scores. All correlations were calculated with the 

Spearman rank order correlation coefficient. Statistical analysis was performed with 

IBM Statistics SPSS 20 and statistical significance was defined for p<0.05. 

 

Results  

The sample consisted of 100 children between 4 and 12 yrs, 60 boys and 40 girls 

(mean age 7.7±4.2 years old). Previous experience with LA injections had 61% 

(61/100) of the children. Of these 61 children, 46 had dental experience in the past 6 

months, while the other 15 had this experience more than 6 months before. 

Dental anxiety 
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The mean score in child behavior (Venham Scale) before LA was 1.41±0.84 

and during LA was 1.87±1.03. A significant positive correlation was found between 

children’s behavior during LA and the time since the last dental treatment 

(Spearman’s rho=0.256, p=0.046). As time since the last LA increased, the child was 

significantly more cooperative. The behaviour of the children before and during LA 

had statistically no significant correlations with age and gender.  

The mean score of CFSS-DS was 33.1±11.86 (Table 1). Children with higher 

dental anxiety, had significantly more behavioral problems during LA (Spearman’s 

rho=0.206, p=0.040). There were no significant differences between boys and girls. 

No correlation was found between dental anxiety and age as well.  

The influence of previous experience with a dental injection on the child’s 

behavior before and during LA in association to CFSS and SDQ was investigated and 

descriptive statistics are presented in Table 2. No statistically significant differences 

were found for behavior between the three groups (None, In the past 6 months, 

More than 6 months) before LA, during LA, the total CFSS-DS score and the total SDQ 

Score. 

 

Psychological profile 

The mean score of SDQ was 9.3 ±5.3. Most of the children, 78% (n=78), were 

considered to have a good level of psychological functioning (normal), 14% (n=14) 

had a borderline score and 8% (n=8) had a score in the abnormal range of the total 

score of the SDQ. Boys (mean age 7.7±2.3, mean SDQ 10±5.6) and girls (mean age 

7.9±2.2, mean SDQ 8.3±4.8) did not differ in mean total SDQ scores. 

 Compromised psychological functioning was found in 28.3% (17/60) of the 

boys and 12.5% (5/40) of the girls, without any statistically significant differences 

between them. Regarding total psychological functioning, no statistically significant 

differences were found between boys and girls. However, boys did show statistically 

significantly greater mean value (mean 4.1±2.3) than girls (mean 2.9±2.3) on 

hyperactivity/inattention scale (Mann-Whitney U=875, p=0.021). Additionally, no 

statistically significant differences were found between boys and girls on the other 

subscales.  
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Psychological functioning (SDQ), dental anxiety (CFSS-DS) and behavior 

(Venham scale) were examined for correlations. The only statistically significant 

finding was that children with higher levels (normal) in the pro-social scale of the 

SDQ were found to have less anxiety (Spearman’s rho=-0.221, p=0.027) and more 

cooperative behavior (Spearman’s rho=-0.213, p=0.033) before LA (Table 3). Younger 

children with good psychological functioning (SDQ scores 4-13) had more difficulties 

with LA than older ones (Spearman’s rho=-0.244, p=0.031). 

Parental dental fear 

As for the parental dental fear, the mean score of MDAS was 12.51±5.65. No 

statistically significant correlation was found between parental and their children’s 

dental fear. Additionally, no statistically significant correlations were found between 

parental dental fear and the children’s behaviour and psychological functioning. 

 

Discussion 

This study indicates that there is a relationship between dental anxiety and 

psychological functioning of the children, in accordance with previous studies.12,32 

The finding that children with higher levels of dental anxiety have lower levels of 

psychological functioning and a pro-social disorder is in line with two previous Dutch 

studies.12,32. In our study group the higher scores in SDQ were found in the pro-social 

scale, followed by the hyperactivity/ inattention scale. The only difference between 

boys and girls was found in the hyperactivity/ inattention scale, where boys were 

found to have significantly more hyperactivity problems. This difference between 

boys and girls was also indicated in previous studies.12,33 In these previous studies 

there was also difference in conduct and peer problems between boys and girls, 

something which was not found in this study. 

Normal pro-social behavior for an individual is considered one that is 

compatible with thinking about the rights and well-being of others, to feel empathy 

and worry about others and to behave in a manner that benefits others. Children, 

with pro-social disorders have general problems in externalizing their fears and 

develop some special personal characteristics in their attempt to deal with aversive 

situation.34 This may explain the fact that these children have difficulties in 

externalizing their fear for the dentist and as a result they have behavioral 
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management problems. Children with adequate pro-social behavior seem to behave 

better during a stressful situation (LA) in dentistry. Further findings are needed to 

explore the underlying mechanism. 

The results of this study indicate also a positive relationship between 

children’s dental anxiety and uncooperative behavior during LA. This finding is in 

agreement with many previous studies, which showed that the high levels of dental 

anxiety can lead to less or more serious behavioral management problems.4, 32 

During LA the children may feel a small amount of pain and this fact can raise their 

dental anxiety and result in uncooperative behavior. 

What was found in this study was that as time from the last dental treatment 

increased, the child’s behavior during LA improved and this finding is in agreement 

with the results of Versloot et al, 2008. A possible explanation is that a child who did 

not have a pleasant experience of LA in the past and as time from this memory 

increases the experience is forgotten. This extinction theory is in favor of postponing 

a treatment to reduce existing anxiety. Another important factor, which was found 

to be important for the behavior of the child, is the time elapsed since the last LA. 

This is in accordance with previous studies which have found that previous dental 

experience plays an important role in the development of dental anxiety.10,12,20 A 

possible explanation is that highly anxious children, in comparison with low anxious 

children, tend to overestimate pain felt during previous treatment and as a result 

they report more pain and show behavioral problems during subsequent 

treatment.35  

Parental dental anxiety was measured and compared with the child’s dental 

anxiety. Parents were found to have a mean level of dental anxiety, similar to two 

previous Greek studies.36,37 When these results were compared with the children’s 

dental anxiety levels, there was no statistically significant relationship between 

them. According to these results, parental dental anxiety cannot be used as a 

predictor for the child’s dental anxiety. There is not an agreement in the 

international data about this finding. Some recent studies show a relationship 

between parental and child dental anxieties, while others do not.9,38,39 No correlation 

was found between parental dental fear and the psychological functioning or the 
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behavior of the children during dental treatment. There is not international data to 

confirm or not this finding. 

There are some limitations in our study which can be taken into 

consideration for the design of future studies. Firstly, the study group consisted of 

children from a University Postgraduate Clinic of Pediatric Dentistry and, therefore, 

may not be strictly representative of the general child population. Secondly, all 

questionnaires were completed by the parents. Older children could complete the 

questionnaires themselves, but this could not be done, in order to keep the 

uniformity of the study. 

 

Conclusion 

This study indicates that behavioral problems possibly arising during local anesthesia 

administration may be related to: 

 The child’s level of dental anxiety 

 The child’s psychological functioning and  

 The time elapsed since the last local anesthesia administration 

These findings may be helpful for dentists when planning treatment for children and 

stress the need for more extensive background psychological information during an 

intake procedure prior to treatment 
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Table 1: CFSS-DS scores in the total sample of the child population 

 

 

Table 2. Mean and standard deviation scores of child behaviour, fear and 

psychological functioning in relation to time elapsed since their last local anesthesia 

experience 

Previous experience with a dental injection 

Venham 

before 

LA Venham during LA CFSS-DS SDQ 

No experience (N=39) 1.2±0.5 1.7±0.7 32.7±13.8 9.4±4.6 

In the past 6 months (N=46) 1.6±1.1 2.1±1.2 33.1±11.3 9.8±5.4 

More than 6 months (N=15) 1.3±0.5 1.6±0.9 34.1±7.8 7.5±6.8 

 

Table 3. Spearman’s rho correlations between SDQ subscales, CFSS-DS, age and 

behavior (Venham scale) before and during local anesthesia administration 

N = 100 CFSS-DS Age (years) 

behavior  

before LA 

behavior  

during LA 

Emotional 

symptoms 
0.142 -0.042 0.025 0.101 

Conduct problems 0.099 0.074 0.01 0.025 

Hyperactivity/ 

inattention 
0.052 0.078 0.075 0.055 

Peer relationship 

problems 
0.074 0.11 -0.089 -0.048 

Prosocial -.221* -0.002 -.213* -0.098 

Sum of SDQ Score 0.032 0.097 -0.058 0.002 

Sum of CFSS-DS - -0.123 0.174 0.206* 

*p<0.05 

Gender N Minimum Maximum Median Mean SD 

Boys 60 15 64 31 32.53 12.01 

Girls 40 15 60 33 33.95 11.74 

Total 100 15 64 32.5 33.1 11.86 
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 Not afraid 

at all 

Very little 

afraid 

Moderate 

afraid 

Afraid 

enough 

Very much 

afraid 

1 The Dentist 1 2 3 4 5 

2 The Doctor 1 2 3 4 5 

3 The injection 1 2 3 4 5 

4 Having his/ her mouth examined 1 2 3 4 5 

5 Opening his/ her mouth 1 2 3 4 5 

6 Someone unknown to touch it 1 2 3 4 5 

7 Someone unknown to look at it 1 2 3 4 5 

8 The dentist drilling his/ her tooth  1 2 3 4 5 

9 Seeing the dentist drilling teeth 1 2 3 4 5 

10 The sound of the drilling 1 2 3 4 5 

11 Putting tools in his/ her mouth 1 2 3 4 5 

12 Feeling that he/ she will chock 1 2 3 4 5 

13 Going to the hospital 1 2 3 4 5 

14 People in white coats 1 2 3 4 5 

15 The nurse cleaning his/ her teeth 1 2 3 4 5 

Figure 1. The CFSS-DS questionnaire for children aged 4-12 years (Parental version) in English 
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Child's Name        Male/Female 

Date of Birth 

Signature:      Date: 

Parent/ Teacher/ Other (please specify): 

Figure 2. The SDQ questionnaire for the assessment of the child’s psychological 

functioning in English 
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0= Relaxed. Smiling, willing, able to converse, displays behavior desired by the 

dentist 

1= Uneasy. Concerned, may protest briefly to indicate discomfort, hands remain 

down or partially raised. Tense facial expression. Capable of co-operation. 

2= Tense. Tone of voice, questions and answers reflect anxiety. During stessful 

procedure, verbal protest, crying, hands tense and raised, but not interfering very 

much. Child still complies with request to co-operate. 

3= Reluctant. Pronounced verbal protest, crying. Using hands to stop treatment. 

Treatment proceeds with difficulty. 

4=Intreference. General crying, body movements sometimes needing physical 

restraint. Protest disrupts procedure. 

5= Out of contact. Hard loud swearing, screaming unable to listen, trying to escape. 

Physical restraint required. 

Figure 3. The Venham scale in English for assessing the child’s behaviour 
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Figure 4. The MDAS in English for assessing the parental dental anxiety 

Can you describe how anxious are you, if you are, with a visit to the dentist? Please circle ONLY one number for 

each question. 

 No anxious 

at all 

Slightly 

anxious 

Moderate 

anxious 

Very 

anxious 

Extremely 

anxious 

1 If you were to visit the dentist 

for treatment tomorrow, how 

would you feel? 

1 2 3 4 5 

2 If you were sitting in the 

waiting room (waiting for 

dental treatment) how would 

you feel? 

1 2 3 4 5 

3 If you had to drill your teeth, 

how would you feel? 
1 2 3 4 5 

4 If you had to clean and polish 

your teeth, how would you 

feel? 

1 2 3 4 5 

5 If you had to make a local 

anesthesia injection in the 

gums, over an upper tooth 

back, how would you feel? 

1 2 3 4 5 
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Abstract 
Aim: To study the influence of parental presence during dental treatment on the 

child’s behaviour and perception. 

Methods: Parents of 100 patients (mean age 7±2.2) who visited the Postgraduate 

Paediatric Dental Clinic were randomly divided in two equal groups during one 

habituation and two treatment sessions: 1) parent present in the operatory, 2) 

parent absent (observed child through a window). Both an independent paediatric 

dentist and the parent rated the child’s behaviour using the Venham scale. The 

child’s perception was measured using the Wong-Baker Faces Rating Scale (FPRS) at 

the end of every session. Statistical analysis was performed with the IBM Statistics 

SPSS 22.0 (p<0.05). Comparisons between variables were performed with the Mann 

Whitney U, Wilcoxon and Friedman’s tests.  

Results: According to the paediatric dentist’s rating, children’s behaviour was worse 

when the parent was absent, with significant difference only for the 2nd restorative 

treatment (p=0.011). There was no difference on parents rating child behaviour 

scores between the two groups. There was no difference on children’s own 

perception between the two groups, except from the increased discomfort found at 

the 2nd treatment (p=0.021) when the parent was present. In both groups, the 

dentist rated lower Venham scores (better child behaviour), than parents did 

(presence: p=0.001, absence: p=0.038). Children rated worse than both parents and 

the paediatric dentist. 

Conclusion: The only significant finding lied in the antithesis of how children 

perceived their last treatment session and how the dentist rated children’s 

behaviour regarding parental presence. Parents’ scores of their child’s behaviour 

were unrelated to parental presence. 
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Introduction 

The development of dental fear has a multi-factorial aetiology, which remains poorly 

understood (Thomson et al. 2000; Locker et al. 2001a; Versloot et al. 2008). There is 

limited knowledge about which factors play a significant role in the development of 

dental fear and which children will develop it (Thomson et al. 2000). This may be 

because child dental fear does not only include the fear of pain, injection or invasive 

procedures, but also the fear to unfamiliar environment/faces, separation from the 

parents and experiencing loss of control (Townend et al. 2000). Dental fear poses a 

serious problem for the paediatric dentist, because it is frequently associated with 

dental behaviour management problems (DBMP) (Klingberg et al. 1994).  In many 

cases these two concepts overlap each other, although they should be regarded as 

distinct problems (Klingberg et al. 1994; Klingberg et al. 1998). It is essential for the 

paediatric dentist to recognize a child with possible DBMP, due to dental fear, before 

the beginning of the dental treatment. 

Parental disposition plays a very important role for the successful dental 

treatment of a child, since the parent is responsible for the child, provides support, 

brings the child to the dentist and makes the final decisions on the child’s treatment 

(Themessl-Huber et al. 2010; Roberts et al. 2010; AAPD 2015). Another aspect could 

be that an anxious parent tends to interpret child's behavior as fearful and 

overestimates the child’s dental fear (Veerkamp et al. 1994). This parental influence 

may be stronger among children with no previous dental experience and weakens or 

disappears as children acquire their own dental experiences (Winer. 1982).  

 As a result, parental presence or absence during dental treatment is a matter 

to be studied, since it can influence the child’s attitude during dental treatment. 

Dentists’ reported reasons for excluding the parents from the dental office during 

their child’s dental treatment are: increase of child’s DBMP, their disruptive 

behaviour during dental procedures and preventing parents to project their own fear 

on their child (Fenlon et al. 1993; Gerull and Rapee. 2002). On the other hand, there 

is a beneficial effect of parental presence on the coping behaviour of young children 

in an unfamiliar situation, like the dental office (Fenlon et al. 1993; Freeman, 1999). 

Another advantage of parental presence during dental treatment is the possibility to 

use the technique Parent In-Out, in the case of an initially uncooperative child 
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(Kotsanos et al. 2009) as a training guide to focus the child on more positive coping 

behaviour. 

On the other hand, when given a choice, most parents prefer to be present in 

the operatory during dental treatment (Kamp, 1992; Peretz and Zadik, 1998). The 

behaviour of all three parties (child, parent and dentist) creates a complex situation, 

which may be a cause for disruptiveness during the dental treatment (Klaassen et al. 

2007). It might be a solution to eliminate the parent from this triad; the lack of 

parental support on the other hand might work counterproductively. 

 

Aims  

The aims of this study were to examine: 1) the effect of parental presence during 

dental treatment on (a) the child’s behaviour, as assessed individually by the dentist 

and the parent and (b) on the child’s own perception about dental treatment, 2) the 

possible relationship between parental and child dental fear. 

 

Materials and Methods 

Study Group 

The study group consisted of 100 children (convenience sample, based on a previous 

study of Cox et al, 2011) aged 4-12 years old, all patients in the Postgraduate 

Paediatric Dentistry Clinic of Aristotle University of Thessaloniki. The selection 

criteria included: 1) the need of at least two consecutive treatment sessions, 2) child 

and parent to speak and understand the Greek language and 3) the child had no 

developmental level requiring special education. Children presenting as emergencies 

were excluded. Parental informed consent was obtained and the study was 

approved by the Ethics Committee of the School of Dentistry, Aristotle University of 

Thessaloniki. 

 

Procedure 

All the parents of the patients participating in the study were divided into two 

groups, based on a previously prepared random list. In the first group, the parents 

were present in the operatory during all treatment sessions, while in the second 

group the parents remained in the waiting room and watched their children, 
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throughout the procedure, through a window. The children could not see their 

parents from this window. During the first appointment (clinical and radiological 

exam, filling of questionnaires) all parents were present. At the end of that session, 

and before they made appointments for the consecutive treatment sessions, parents 

were informed about which of the two groups they were assigned to. It was also 

explained to them that withdrawal from the study or refusal to participate would not 

have any influence on the actual treatment of their child. At this point, they were 

given questionnaires for the assessment of their own and their children’s dental fear 

(MDAS and CFSS-DS). 

The consecutive sessions were: one habituation session and at least two 

treatment sessions (Figure 1). After each session, the parent and one independent 

paediatric dentist (VB) (who was watching the procedure and was familiar with the 

use of Venham scale) were asked to report on the child’s behaviour. Both the dentist 

and the parent rated the child’s behaviour using the Venham’s (modified) scale 

(Venham et al, 1980). Each child was asked on how he/she perceived the course of 

treatment by pointing out one of the faces on the Wong-Baker Faces Rating Scale 

(FPRS) (Wong and Baker, 1988) (Figure 2). 

 

Questionnaires and Measurements 

Children’s dental fear 

The parental version of the children’s fear survey schedule (CFSS-DS) was used. As 

younger children were unable to complete the CFSS-DS on their own and to enable 

comparisons between the different age groups, it was decided to use the parental 

version of the questionnaire. As a result, parents were asked to complete the CFSS-

DS on behalf of their child. The scale has an established reliability and validity in 

Greek (Arapostathis et al. 2008) and consists of 15 items, related to various aspects 

associated with dental treatment. Each item can be scored on a 5 point Likert type 

scale (1-not afraid at all, 5-very afraid). Total scores range from 15-75. Previous 

research for the cut-off scores in Greece has indicated scores below 33 as bearing 

no-clinical relevance. This means that children with CFSS-DS score<33 are generally 

not or only little fearful and present no DBMP (Boka et al. accepted for publication to 

the EJPD). 
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Parental Dental Fear 

Parents were asked to rate their own dental fear with the Greek version of the 

Modified Corah Dental Anxiety Scale (MDAS) (Berggren and Carlsson, 1984) which 

has been proved to be reliable and valid (Coolidge et al. 2008). It consists of 5 

questions. The original DAS is a 4-item questionnaire, asking individuals to rate their 

anxiety as they imagine approaching four dental situations such as sitting in the 

waiting room anticipating dental treatment. The Modified Dental Anxiety Scale 

(MDAS) was developed to improve the psychometrics and content validity of the 

original DAS by adding a fifth item about receiving dental injections, and grading the 

potential answers to each item so that they range from the least to the greatest level 

of anxiety. Possible scores range from 5 (not afraid at all) to 25 (very afraid). 

 

Children’s behaviour, rated by parents and dentist 

The children’s behaviour was rated with the Venham’s (modified) clinical rating of 

anxiety and cooperative behaviour. This scale consists of 6 points ranging from 0 

(relaxed) to 5 (out of contact) (Venham et al. 1980). The Venham scale is used 

frequently in comparable studies and has good properties when compared to video 

registrations (Veerkamp et al. 1994).  

 

Children’s perception of the treatment 

The FPRS (Wong and Baker, 1988) (Fig. 2) is a scale of six hand drawn faces, ranging 

from smiling to crying: the faces were developed based on analyses of children’s 

drawings of faces representing different degrees of hurt/discomfort (Chambers et al. 

1999). The instruction to the child were standardized (written) to avoid individual 

variation. 

 

Statistical Analysis  

The assumption of normality of SFSS total score was examined with the Kolmogorov 

Smirnov with the Lilliefors significance correction when the sample size was greater 

than 50 and with the Shapiro Wilk test when the sample size was lower than 50. 

Normality was rejected in all cases. Accordingly, comparisons between two 
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independent samples were done with the Mann Whitney U test and comparisons 

within two related samples were performed with the Wilcoxon test. Friedman’s test 

was used for comparisons between more than two related samples and Spearman’s 

rho correlation coefficient was used to test the association between pairs of 

variables. The overall analysis was performed by the IBM Statistics SPSS 22.0 and the 

statistical significance in each test was set at p<0.05. 

 

Results 

The mean age of the children was 7±2.2. Out of the 100 children, 51 were girls 

(mean age 7 ±2.1) and 49 were boys (mean age 6.9±2.3). The overall mean CFSS-DS 

score was 29.4±10.1, while the overall mean MDAS score was 10.5±4.6. No 

statistically significant correlations were observed between children’s age and dental 

fear no matter if the parent was present or absent. Similar results were observed 

regarding the gender of the child. No statistically significant correlations were 

observed between the child’s and the parent’s dental fear. No significant 

correlations were found between the children’s age and gender with the FPRS 

ratings.  

According to the presence or the absence of the parent, the means and the 

standard deviations of the studied variables are presented in Table 1. No statistically 

significant differences were observed for any of the variables regarding the parent 

condition. When the parent was present, an increase in the child’s discomfort was 

found between the three consecutive dental visits, with the worst at the 2nd 

treatment (p=0.021, Friedman’s test), while there was no difference when the 

parent was absent. There were no significant differences on parental scores between 

the three dental situations either when the parent was present or absent. The 

dentist found a deterioration of the child’s behaviour during the consecutive 

treatment sessions, but the only statistically significant difference was found when 

the parent was absent, with the worst mean score at the 2nd treatment (p=0.011, 

Friedman’s test).  

Regarding the children’s dental fear, the mean scores and standard 

deviations of the CFSS-DS and results of Mann Whitney U test, concerning 

comparisons between the presence and the absence of the parent are given in Table 
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2. No statistically significant differences were observed in presence or absence of the 

parent, according to the child's, parent's and dentist's rating both for the potentially 

fearful (CFSS-DS>33) and not fearful (CFSS-DS<33) children (Table 2) (cut-off scores 

defined in a previous study by Boka et al, accepted for publication in the EJPD).  

Dividing the children in potentially fearful (CFSS-DS>33) and not fearful, in 

the not fearful group (CFSS-DS<33) there was a significant increase in the child’s 

perception between the 1st and 2nd treatment session (p=0.031, Friedman’s test) 

when the parent was absent, while there was no difference when the parent was 

present. The parents who were absent in this group of children reported a significant 

increase of their child’s discomfort during the consecutive sessions (p=0.030, 

Friedman’s test), in contrast with the parents who were present and reported a non-

significant difference between the three sessions. In the potentially fearful group 

(CFSS-DS>33), the dentist reported a statistically significantly worsened behaviour, 

either when the parent was absent (p=0.026, Friedman’s test) or present (p=0.026, 

Friedman’s test).  

When comparing the child’s, parent’s and dentist’s ratings within the same 

research conditions, no difference was found during the habituation session. During 

the 1st and 2nd treatment sessions in both research conditions (parent present or 

absent), the child’s self-reported score was worse than the parent’s and the dentist’s 

mean behaviour scores (1st treatment: parent present p=0.009, parent absent 

p<0.001, 2nd treatment: parent present p=0.009, parent absent p=0.021, Friedman’s 

test). 

 

Discussion 

The results of this study indicate that there is no difference in the behaviour of the 

children during dental treatment, whether the parent is present or absent. There is 

however a difference in the child’s perception, though not significant. This finding is 

in agreement with a similar previous Dutch study (Cox et al. 2011). When dividing 

the children in two groups (potentially fearful and not fearful), minor differences 

were found and this finding is also in agreement with Cox et al (2011). Age and 

gender did not correlate with dental fear and this is in agreement with previous 

studies (Klaassen et al. 2002; ten Berge et al. 2003; Arapostathis et al. 2008). 
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 From children’s point of view, it was shown that they felt more discomfort in 

both treatment sessions (not in the habituation session), although the parents and 

the dentist did not notice it from the behaviour displayed by the children during 

dental treatment. More specifically, the dentist rated children’s behaviour lower 

than the parents and this difference is more obvious in the fearful group of children. 

This can be explained by the fact that the dentist has some operator bias (he/she 

causes the discomfort and so tends to underestimate it), while the parent is more 

objective, being less emotionally involved than the child during therapy (Veerkamp 

et al. 1995; Aartman et al. 1998; Versloot et al. 2008).  

From the parent’s point of view, absent parents felt that their children 

behaved worse than the present parents. This can be explained by the facts that 

parents who were absent found it difficult to estimate the behaviour of their child, 

only seeing their child’s reaction during the treatment through a window (Cox et al. 

2011). On the other hand, present parents might suffer from observer bias.  

From the dentist’s part, the worst behaviour in both fearful and not fearful 

children was scored on the 2nd restorative treatment, when the parent was absent 

and this finding is in agreement with Cox et al, 2011. In the potentially fearful group 

of children (CFSS-DS>33), the child’s behaviour (according to the dentist’s rating) 

deteriorated in the course of treatment, both when the parent was present or 

absent. This finding supports the fact that children’s DBMP may not be only affected 

by the presence of the parents in the operatory, but also by the young age of the 

child who can suffer by separation anxiety (Fenlon et al. 1993; Freeman et al. 1999; 

Gerull, Rapee. 2002).  

When child and parental dental fear were compared, there was not found 

any statistically significant relationship between them. According to these results, 

parental dental fear cannot be used as a predictor for the child’s dental fear and 

behaviour during dental treatment. There is not an agreement in the international 

data about this finding (ten Berge et al. 2002a; Nuttall et al. 2008; Coric et al. 2014). 

 

Conclusions 

Parental presence or absence during dental treatment does not seem to influence 

the children’s dental behaviour. When the parent was absent, both the dentist and 
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the parents reported a deterioration of the children’s DBMP. Children seem to be 

more positive in presence of their parents. 
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Figure 1. The sequential treatment phases-Timeline 

 

 

 

Figure 2. The Wong-Baker Faces Rating Scale (FPRS) 
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Table 1. Mean scores and standard deviations of the variables regarding presence or 

absence of the parent and results of comparisons between the two conditions  

 Parent present (N=50) Parent absent (N=50) 

 Variables Mean SD Mean SD p-value b 

CFSS-DS  28.42 10.15 30.38 10.11 0.336 

MDAS 11.06 5.09 10.04 4.13 0.424 

Age  6.76 2.23 7.20 2.16 0.319 

FPRS Habituation (child)  1.48 0.81 1.64 0.94 0.337 

FPRS Treatment 1 (child)  1.86 1.13 1.88 1.14 0.918 

FPRS Treatment 2 (child)  2.12 1.56 1.88 1.10 0.876 

Venham Habituation (parent)  1.46 0.68 1.34a 0.59 0.202 

Venham Treatment 1 (parent)  1.46 0.79 1.44 a 0.58 0.348 

Venham Treatment 2 (parent)  1.48 0.86 1.68 a 1.02 0.144 

Venham Habituation (dentist)  1.24 0.43 1.26 0.49 1.000 

Venham Treatment 1 (dentist)  1.32 0.51 1.42 0.57 0.430 

Venham Treatment 2 (dentist)  1.48 0.81 1.64 0.94 0.519 

a: Based on parent’s estimate, b:  Mann Whitney U Test 
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Table 2. Child’s dental fear assessed by the child, the dentist and the parent during 

dental treatment with the parental presence/ absence as a research condition  

CFSS-DS <33 (not fearful) >33 (potentially fearful) 

 

Present (33) Absent (N=34) 

 

  Present (17) Absent (N=16) 

 

 

mean SD mean SD p-value b Mean SD mean SD p-value b 

FPRS Habituation  

(child)   
1.30 0.64 1.47 0.75 0.331 1.76 1.30 1.69 0.87 0.814 

FPRS Treatment 1  

(child)  
1.61 0.86 2.03 1.27 0.182 2.35 1.41 1.56 0.73 0.091 

FPRS Treatment 2  

(child)  
1.88 1.36 1.85 1.13 0.725 2.59 1.84 1.94 1.06 0.425 

Venham Habituation 

(parent)  
1.27 0.57 1.24 a 0.61 0.695 1.82 0.73 1.56 a 0.51 0.387 

Venham Treatment 1 

(parent)  
1.24 0.44 1.44 a 0.61 0.221 1.88 1.11 1.44 a 0.51 0.306 

Venham Treatment 2 

(parent)  
1.42 0.94 1.53 a 0.83 0.293 1.59 0.71 2.00 a 1.32 0.574 

Venham Habituation 

(dentist)  
1.12 0.33 1.15 0.36 1.00 1.47 0.51 1.50 0.63 1.00 

Venham Treatment 1 

(dentist)  
1.27 0.52 1.41 0.61 0.374 1.41 0.51 1.44 0.51 1.00 

Venham Treatment 2 

(dentist)  
1.55 0.94 1.56 0.89 0.977 1.35 0.49 1.81 1.05 0.289 

a: Based on parent’s estimate.,  b:  Mann Whitney U Test 
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Abstract   
Aim: The aim of this study was to examine the acceptance by Greek parents of 9 

behaviour management techniques and its association with several possible 

confounding factors.  

Study design: Following ethical approval, 106 parents whose 3-12-year-old children 

had been receiving treatment in a University postgraduate paediatric dental clinic, 

and 123 parents of children from a private paediatric dental practice agreed to 

participate.  

Methods: After being shown a video with 9 behaviour management techniques, 

parents rated the acceptance of each technique on a 0-10 scale. They were then 

asked to complete a questionnaire about demographics, their previous dental 

experience and dental anxiety (Modified Corah Dental Anxiety Scale).  

Results: The best accepted technique was tell-show-do (9.76±0.69), followed by 

parental presence/absence technique (7.83±3.06) and nitrous oxide inhalation 

sedation (7.09±3.02). The least accepted techniques were passive restraint 

(4.21±3.84) and general anaesthesia (4.21±4.02). No correlations were found 

between acceptance of any individual management technique and parental age, 

gender, income, education, dental experience and dental anxiety or the child's age, 

gender and dental experience. Parents whose children had been treated at the 

university clinic had lower income and educational levels, and rated passive 

restraint, oral sedation and general anaesthesia higher than those from the private 

practice. When the parents were specifically asked to choose between general 

anaesthesia over any of the active or passive restraint, hand-over-mouth and voice 

control techniques, 10% preferred general anaesthesia, and these parents reported 

statistically significant more negative dental experience but not higher dental 

anxiety.  

Statistics: Statistical significance of differences was explored using the Tukey-Kramer 

method.   

Conclusion: There was no correlation between parental dental experience and 

dental anxiety and the acceptance of any specific behaviour management technique. 

However, parents with negative dental experience would prefer general anaesthesia 
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over any of active or passive restraint, hand over mouth and voice control. Parental 

presence/absence is a highly acceptable technique for Greek parents. 
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Introduction 

Behaviour management of child dental patients is essential, and paediatric dentists 

use a variety of behavioural and pharmacological techniques [Adair et al, 2004; 

Roberts et al, 2010; AAPD Clinical Guidelines]. These techniques undergo re-

assessment over time and some of them may have already been abandoned. One of 

the factors most frequently cited for these changes is parental acceptance [Davis, 

1988; Houpt, 1993; Kuhn and Allen, 1994; Seale, 2004; Roberts et al, 2010; AAPD 

Clinical guidelines]. This underlines the importance of paediatric dentists 

understanding which behaviour management techniques are still acceptable to 

parents and identifying the factors influencing their acceptability.  

Few studies in recent years have explored why parents may find one 

technique more acceptable than another, and none of these involved the Greek 

population. Tell-show-do is reported as the most accepted technique in most 

previous studies [Murphy et al, 1984; Lawrence et al, 1991; Abushal and Adenubi 

2003; Eaton et al 2005; Alammouri, 2006; Luis de Leon et al 2010; Muhammad et al 

2011]. General anaesthesia, conscious sedation, physical restraint and hand-over-

mouth are always reported, although in differing order, as the least accepted 

techniques [Murphy et al, 1984; Lawrence et al, 1991; Abushal and Adenubi 2003; 

Eaton et al 2005; Alammouri 2006; Luis de Leon et al 2010; Muhammad et al 2011]. 

All previous studies were carried out in university clinics or community health 

centres and none involved a private practice.  

No association has been found between acceptance and the gender and age 

of either the parent [Murphy et al, 1984; Lawrence et al, 1991; Peretz and Zadik, 

1999; Eaton et al, 2005; Luis de Leon et al, 2010; Muhammad et al 2011] or the child 

[Luis-de-Leon et al, 2010; Muhammad et al 2011]. There are controversial findings 

concerning parental acceptance and the educational level and socioeconomic status 

of the parents [Peretz and Zadik, 1999; Eaton et al, 2005; Luis de Leon et al, 2010; 

Muhammad et al 2011]. In addition, no correlation has been found between 

parental acceptance and the previous dental experience of children or parents 

[Peretz and Zadik, 1999; Luis de Leon, 2010]. However, prior explanation of each 

technique was found to increase parental acceptance [Peretz and Zadik 1999; 

Abushal and Adenubi 2003; Eaton et al 2005]. 
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Parents are a very important factor for the successful dental treatment of a 

child, since he/she is responsible for the child, brings the child to the dentist and 

makes the final decisions about treatment for the child [Themessl-Huber et al 2010; 

Roberts et al, 2010; AAPD Clinical Guidelines]. Parental dental anxiety may be 

associated with the child’s dental behaviour [Roberts et al, 2010; AAPD Clinical 

Guidelines]. Parental dental anxiety and their avoidance of dental treatment were 

found to be associated with missing dental appointments and higher risk of dental 

caries for their children [Wigen et al, 2009]. There is limited literature concerning the 

relationship between parental dental anxiety and acceptance of the different 

behaviour management techniques.  

 The hypotheses of the present study were: 1) there is a possible association 

between parents’ dental anxiety and/or dental experience and their acceptance of 

different behaviour management techniques applied to their children, 2) there is a 

difference in parental acceptance between children treated in the University clinic or 

in a private practice, 3) the acceptance of the use of parental presence/absence 

(PPA) as a technique in child management is high. The aim of the present study was 

to examine Greek parents’ acceptance of 9 behaviour management techniques used 

in everyday clinical practice of paediatric dentistry and the association of this 

acceptance with several possible confounding factors, including parental dental 

anxiety and experience. 

 

Materials and methods 

Ethical approval 

The study was approved by the Ethics Committee of the Dental School of Aristotle 

University of Thessaloniki. After one examiner had explained the process, each 

parent voluntarily signed an informed consent form. 

 

Study sample  

The study was conducted in two locations; the postgraduate clinic of the 

Department of Paediatric Dentistry (Aristotle University of Thessaloniki) and the 

private paediatric dental practice of one of the authors (KA). The Greek speaking 

parents of all 3-12 years old children who visited these two clinical settings over a 
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two months period were invited to participate in the study. Parents of children with 

mental or physical disabilities were excluded from the sample.  

  

Video  

Due to copyright restrictions about using a copy of the video used in the studies of 

Lawrence et al. [1991], Eaton et al [2005] and Luis-de-Leon et al [2010], a very similar 

video with an introduction to each behaviour management technique in Greek, 

explaining the techniques one by one, was made for use in this study. Three children 

(two girls 7, and one boy 8 years old, similar in age to the children acting in the video 

used in the previous studies) acted in the new video with the written informed 

consent of their parents. The children were instructed to react as if they were 

actually receiving the dental treatment. The video, which lasted 10 minutes, was 

recorded in the postgraduate clinic. The behaviour management techniques included 

in the video were: (1) tell-show-do, (2) nitrous oxide inhalation sedation, (3) passive 

restraint by Papoose Board®, (4) voice control, (5) hand-over-mouth, (6) oral 

sedation, (7) active restraint, (8) general anaesthesia and (9) parental 

presence/absence. The techniques were presented in the same order as in the video 

used in the previous studies, while PPA was added last, and presented as a technique 

in the way explained by Kotsanos et al [2005]. 

  

Rating  

While watching the video alone, before the dental treatment of the child, a parent 

was given 10 seconds between each successive presentation of a technique to rate 

the technique just viewed on a scale of 0-10, as a measure of their acceptance. 

Rating 0 meant that the parent completely opposed to the technique and 10 meant 

that the parent completely accepted its use for their child [Eaton et al, 2005; Luis de 

Leon et al, 2010]. 

  

Questionnaire 

 After watching the video, the parents were asked to fill out an anonymous 

questionnaire in Greek, similar in form to those used by Eaton et al [2005] and Luis 

de Leon et al [2010]. The questionnaire included information concerning gender, age 
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and previous dental experience (positive, negative, never been to the dentist before) 

of the parents and the children and also concerning the family income and 

educational level of the parents. An annual family income for parents of less than 

€12.000 was considered low, €12.000 to €30.000 was classified as average and that 

of over €30.000 was considered high. The questionnaire included the Greek version 

of Modified Corah Dental Anxiety Scale (MDAS) for measuring parental dental 

anxiety [Coolidge et al, 2008]. At the end of the questionnaire, the parent was asked 

to answer the following question: "In the situation where your child was not 

cooperative enough to complete the dental treatment, and the paediatric dentist 

recommended the use of either (1) general anaesthesia or (2) one of active or 

passive restraint, voice control or hand-over-mouth, which would you prefer?" The 

parent was asked to write the number 1 or 2 to indicate the answer. 

  

Statistical analysis  

The Tukey-Kramer method was applied for testing statistical significance of 

differences at the level p<0.05 (Matlab R2011a Statistics ToolBox) [Hayer, 1984]. The 

Tukey-Kramer method (also known as Tukey Test or Tukey Honest Significance Test) 

was used in conjunction with ANOVA to find which means are significantly different 

from one another. This allows comparison of the mean values of each group (i.e., 

each behavioural management technique in this case) while avoiding type I error in 

statistical analysis. For the interrelation between the different behaviour 

management techniques, Pearson's correlation was used in order to discover any 

patterns among grading different techniques.  

 

Results 

A total of 229 parents (106 from the University clinic and 123 from the private 

practice) agreed to participate in this study. 3 parents (1 father and 2 mothers, all at 

the private practice) refused to participate in the study. 60 parents were male (26%) 

and 169 female (74%). Their ages ranged from 28 to 59 years with a mean age of 

40.31 years. Parents from the University clinic had statistically significant lower 

incomes (p<0.05) and educational levels (p<0.05) than those from the private 
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practice (Tables 1 and 2). Acceptance of each behaviour management technique was 

not related to parental age, gender, educational level or family income. 

 Out of 229 children, 104 (45.5%) were girls while 125 (54.5%) were boys. The 

mean age of the children was 7.8 years. No statistically significant correlation was 

found between the parental rating of each technique and the child’s age, gender or 

dental experience (90% positive, 8.7% negative, 1.3% never been to the dentist 

before), either for children treated in the University clinic or those treated in private 

practice. 

 From all proposed behavioural management techniques, tell-show-do was 

rated higher than any other by all parents (m=9.76±0.69). PPA was the second most 

accepted technique with a mean of 7.83 (±3.06) followed by the nitrous oxide 

inhalation sedation (m=7.09±3.02). The least accepted techniques were passive 

restraint by Papoose Board® (4.21±3.84) and general anaesthesia (4.21±4.02). Figure 

1 illustrates the mean values (±SD) of acceptance of all techniques in both locations. 

Figure 2 illustrates the results of the statistical relationships between the mean 

values of acceptance among the various techniques. Tell-show-do and PPA mean 

values were statistically significantly different from all the other techniques, while 

the mean value of tell-show-do is statistically significantly higher than the mean 

value of acceptance of PPA. 

 Parents from the University clinic rated passive restraint by Papoose Board® 

(5.99±3.25), oral sedation (6.70±3.26) and general anaesthesia (5.78±3.4) statistically 

significantly higher than those at the private practice, where the respective mean 

values were 2.67(±3.71), 3.56(±3.40) and 2.88(±4.09) (Figure 1).  

 No statistically signifficant correlations were found between the acceptance 

of the different techniques. However, passive restraint by Papoose Board®, voice 

control, hand-over-mouth and oral sedation were weakly correlated (0.5<ρ<0.8), 

according to the present parental rating. 

 Parental dental anxiety (mean MDAS=10.09±4.87, range=5-25) was not 

associated with their acceptance of behaviour management techniques. The mean 

MDAS score for the parents from the private practice was 10.1±4.41 and that for the 

parents from the University clinic 10.08±5.38, being not statistically significantly 

different.  
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 Parental previous dental experience (86% positive, 10% negative, 4% never 

been to the dentist before) was not associated with their acceptance of individual 

behaviour management technique. However, 10% of the parents of both study 

locations selected (1) general anaesthesia in answering in the last question described 

above. These parents declared statistically significant (p<0.05) more negative dental 

experience, but did not differ statistically in any other factor from the remaining 90% 

of the parents. 

 

Discussion 

In the present study, the lack of correlation found between parental acceptance of 

various behaviour management techniques and parental or child's age and gender is 

in agreement with relevant literature [Murphy et al., 1984; Lawrence et al, 1991; 

Peretz and Zadik, 1999; Eaton et al, 2005; Luis de Leon, 2010]. There was a 

statistically significant difference between parents from the University clinic and the 

private practice concerning educational level and family income, since one main 

reason for families visiting the University clinic is the reduced (almost 1/3) fee level. 

Parents’ preference was not related to family income or educational level and this is 

in agreement with previous American studies [Murphy et al., 1984; Lawrence et al., 

1991; Eaton et al., 2005], but not with the only European one [Luis de Leon, 2010]. 

The only difference was on passive restraint by Papoose Board®, oral sedation and 

general anaesthesia, which were rated statistically signifficantly higher by University 

parents.  

Previous dental experience of the parent or the child were not statistically 

significantly associated with the acceptance of specific individual behaviour 

management techniques, and this is in agreement with the results of other studies 

[Peretz and Zadik, 1999; Luis de Leon, 2010]. In Greece, the use of nitrous oxide 

inhalation sedation and oral sedation are prohibited by law in private practice and 

their use is restricted to clinics and hospitals. In our study, the use of nitrous oxide 

sedation appeared as the third most accepted technique, while general anaesthesia 

was found to be the second least accepted technique. Parents were asked to choose 

if they would prefer general anaesthesia or one invasive technique in the case where 

their child was not cooperative enough to complete dental treatment. Only 10% 
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stated a preference for general anaesthesia and these parents were found to have 

statistically significant higher previous negative dental experience but not higher 

dental anxiety. A possible explanation is that, these parents based on their previous 

negative dental experience, expect general anaesthesia to be less stressful to their 

children or they believe that the implementation of those invasive techniques would 

be a negative experience for them.  

 Parental dental anxiety was not statistically significantly associated with the 

acceptance of the different behaviour management techniques. The mean MDAS 

score found in the present study was similar to that in another study of Greek 

parents [Coolidge et al, 2008]. A difference might be expected in the preference for 

different behaviour management techniques between the parents with low or high 

levels of dental anxiety, but such a difference did not appear in this study 

population. The difference on the levels of dental anxiety found among parents 

prefering general anaesthesia over other techniques in previous studies [Arch et al, 

2001; Balmer et al, 2004] was not confirmed by the present study, even when 

parents were asked to choose between general anaesthesia and other invasive 

behaviour management techniques. Sheller [2004] found that parents demanded 

that general anaesthesia be given to their children for any dental procedure to a 

greater extent, because they believed their children would not cooperate during 

dental treatment. It seems that, although parental acceptance of behaviour 

management techniques may not be directly associated with parental dental 

anxiety, its relation with parental expectations of their child's cooperation could be 

further investigated. 

 Τhe most accepted technique was tell-show-do, as in most previous studies 

[Murphy et al, 1984; Lawrence et al, 1991; Peretz and Zadik, 1999; Abushal and 

Adenubi, 2003; Eaton et al, 2005; Alammuri, 2006; Luis de Leon, 2010]. The very high 

rating found for tell-show-do was expected, as it is among the safest and least 

invasive behaviour management techniques and its acceptability appears relatively 

stable over time [Eaton et al, 2005; Roberts et al, 2010; AAPD Clinical Guidelines].  

 The second most accepted technique was PPA, which has not been included 

in any previous study. Parental presence remains a matter of personal preference 

and has long been a controversial issue among paediatric dentists [Adair et al, 2004; 
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Roberts et al, 2010; AAPD Clinical Guidelines]. Parental separation was rated the 

least accepted technique in the study of Abushal and Adenubi [2003] and in 8th 

place (out of 14 techniques) in a recent study by Muhammad et al [2011]. With PPA 

being used as a technique, when the child's initial behaviour is negative, both child 

and parent are informed that the parent may be required to temporarily exit the 

room and will return as soon as the child starts communicating positively with the 

dentist [Kotsanos et al, 2005]. PPA has been found successfull for the initially 

uncooperative children when applied in an empathic (child-centered) way [Kotsanos 

et al, 2009]. However, this is much influenced by the preferences and training of the 

paediatric dentist [Roberts et al, 2010]. 

 The least accepted techniques in the present study were passive restraint by 

Papoose Board®, general anaesthesia, oral sedation and hand-over-mouth. These 

were also found as least accepted techniques in other studies, although not in the 

same order [Murphy et al., 1984; Lawrence et al., 1991; Peretz and Zadik, 1999; 

Abushal and Adenubi, 2003; Eaton et al, 2005; Alammuri, 2006; Luis de Leon, 2010] 

(Table 3). Passive restraint using a Papoose Board®, called also “protective 

stabilization” [AAPD Clinical Guidelines], is a controversial technique among 

clinicians, since its use has been suggested to have the potential to produce serious 

consequences, such as physical or psychological harm, loss of dignity, and violation 

of a patient’s rights [Roberts et al, 2010; AAPD Clinical Guidelines]. Hand-over-mouth 

is a controversial technique and it is no longer included in the AAPD guidelines, nor 

has it ever been in favour in some european countries [Roberts et al, 2010; AAPD 

Clinical Guidelines]. However, a recent survey of 2,600 members of the AAPD 

recorded that 350 of the 704 respondents (50%) believed hand-over-mouth was still 

an acceptable technique [Oueis et al, 2010]. 

 On the overall acceptance of every technique, there were no statistically 

significant correlations between them. However, in the way parents rated passive 

restraint by Papoose Board® , voice control, hand-over-mouth and oral sedation, 

these techniques were weakly correlated. This means that parents who prefer a 

more invasive technique, also tend to rate other invasive techniques more highly. A 

possible explanation is that every parent has a specific temperament and attitude in 
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raising their child and this is also expressed in their preferences for managing the 

child’s behaviour [Krikken et al, 2013]. 

 The main limitation of the present study was that it was not possible to use 

the same video used in other studies for copyright and language reasons. The 

manner and order of presentation of techniques may affect parental acceptance and 

our video was similar, in all these characteristics, to the previous one [Lawrence et 

al. 1991; Eaton et al 2005; Luis-de-Leon et al 2010]. Although results of studies on 

different populations and cultures are similar while using different recording 

methods, it is still important to have a validated tool for reliable and comparative 

results. 

  

Conclusion  

 Acceptance of behaviour management techniques by Greek parents was 

similar to other studies from different countries. PPA was a highly accepted 

technique by Greek parents. University clinic parents had lower income and 

educational level and rated passive restraint, oral sedation and general anaesthesia 

higher than those at the private practice. Parental dental anxiety is not associated 

with acceptance. Parental previous dental experience was not associated with 

acceptance of any individual behaviour management technique, although parents 

with negative dental experience would prefer general anaesthesia over any of active 

or passive restraint, hand-over-mouth and voice control. 
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Table 1. Annual income level of families 

 

 

Table 2. Educational level of the participating parents 

 

 

  

Income Levels All families  Dental School Private practice 

<12.000 euros 47 (20.5%) 43 (41%) 4 (3.3%) 

12.000-30.000 euros 89 (38.9%) 45 (42%) 43 (35.2%) 

>30.000 euros 93 (40.6%) 18 (17%) 75 (61.5%) 

Educational level All Parents Dental School Private practice 

Elementary School   6 (2.6%) 6 (5.7%) 0 

Middle School 10 (4.4%) 10 (9.4%) 0 

High School 42 (18.3%) 25 (23.6%) 17 (13.4%) 

Technical School 25 (10.9%) 16 (15.1%) 9 (7.3%) 

Vocational Training 22 (9.6%) 12 (11.3%) 10 (8.1%) 

University 31 (13.5%) 14 (13.2%) 17 (13.8%) 

Masters Degree 59 (25.8%) 15 (14.2%) 44 (35.7%) 

PhD Degree 25 (10.9%) 8 (7.5%) 17 (14%) 

Non answered 9 (3.9%) 0 9 (7.5%) 
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Table 3. The most and least accepted techniques in previous studies 

 

Author Most accepted technique Least accepted technique 

Muhammad et al, 2011 
Positive reinforcement 

Effective communication 

General anaesthesia 

Hand-over-mouth 

Luis de Leon et al, 2010 
Tell-show-do 

Voice control 
Hand-over-mouth 

Alammuri, 2006 

Tell-show-do 

Positive reinforcement 

Distraction 

Hand-over-mouth 

Nitrous oxide sedation 

Eaton et al, 2005 
Tell-show-do 

N2O 
Hand-over-mouth 

Abushal, Adenubi, 2003 

Tell-show-do 

Positive reinforcement 

Distraction 

Parent separation 

Physical restraint 

Peretz, Zadik, 1999 
Tell-show-do 

Voice control 
Physical restraint 

Murphy et al, 1984 
Tell-show-do 

Voice control 

General anaesthesia 

Passive restraint 
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Figure 1. Mean values of acceptance (±SD) of 9 behaviour management techniques. 

The stars indicate statistically significant differences between the ratings from 

parents of the University clinic and the Private practice 

 

  

 

 

 

 

 

 

 

 

 

 

Figure 2. Mean values of acceptance rating for each technique (horizontal axis). Tell-

show-do and parental presence/absence (PPA) mean values are statistically 

significantly different from all the other techniques, while the mean value of tell-

show-do acceptance is statistically significantly higher than the mean value of PPA 

acceptance.
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Abstract 

Aim: The aim of the present randomized control study was to examine the 

effectiveness of parental presence/absence (PPA) technique in the dental behaviour 

management of children. 

Materials and Methods: 61 child dental patients with uncooperative behaviour 

(Frankl 1 or 2) were managed with AAPD endorsed non-pharmacological techniques 

at a post-graduate university clinic. PPA was only used in the test group (31 

children). Procedure started being video-recorded by a mini camera at the onset of 

uncooperative behaviour and this was later rated, minute by minute, by a blinded 

experienced paediatric dentist. 

Statistical Analysis: Data were analyzed with SPSS v.13.0. The Kolmogorov-Smirnov 

test was used for normality analysis. The Mann Whitney U-test and Log Rank analysis 

were also performed. 

Results: The mean point in time PPA or alternatives were applied was 1.82±1.04 

minutes. Behaviour improvement (technique success) was shown by 65.6% of all 

children. There was no statistically significant difference between the study and 

control groups in age, gender, mean Frankl score, in Frankl score 2 min before/after 

technique application or regarding the time point at which the technique was first 

applied. Behaviour improvement was seen in 17 patients (54.8%) in the PPA group 

and in 23 patients (76.7%) in the control group. 

Conclusion: PPA applied to various dental sessions as a behaviour management 

technique showed no advantage over other basic, non-pharmacological techniques.  
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Introduction 

Dental behaviour management problems (DBMP) are largely associated with 

apprehension and fear of dental treatment in children (Klingberg et al. 1994). 

Dentists should expect to encounter DBMP in about 10% of the children they see 

(Klingberg and Broberg. 2007) although this may vary with age and culture. DBMP 

may be overcome by effective communication aided by the combination of various 

behaviour management techniques (www.aapd.org). Of significant importance 

among these, especially for the younger child, is the presence or absence of their 

parents from the dental office, as this may influence the child’s behaviour during 

dental treatment for the better or worse. Parental presence during medical and 

dental procedures, however, has long been a topic of controversy (Certo et al. 1995) 

focusing on how it affects the child’s, dentist’s and parental response to the 

treatment. Two systematic reviews found mixed evidence concerning the effects of 

parental presence or absence on children’s behaviour (Piira et al. 2005; Chundamala 

et al. 2009).  

Dentists’ reported reasons for preferring to work in the absence of parents 

mainly focus on increased child DBMP in the presence of a parent and projection of 

parents’ own fear on their children (Fenlon et al. 1993; Gerull and Rapee. 2002). 

Despite the lack of clear evidence for the benefit of parental presence or absence in 

improving child dental behaviour, there is a clearly growing trend for parents 

nowadays, especially those of younger children, to prefer to be present during 

dental treatment (Arathi and Ashwini. 1999; Crossley and Joshi. 2002; Adair et al. 

2004; Cox et al. 2011). Possible reasons for this may be: 1) children are seen and 

treated at younger age nowadays, 2) paediatric dentists use a more preventive 

approach to control child dental disease requiring increased parental involvement 

and 3) parents themselves request to be present more than they did in the past 

(Peretz and Zadik. 1998; McWhorter et al. 2001; Crossley and Joshi. 2002; Goepferd 

and Garcia- Godoy. 2004; Kotsanos et al. 2009). 

Parental presence has a beneficial effect on the behaviour of young children 

trying to cope with an unfamiliar situation like the dental office (Frankl et al. 1962; 

Freeman. 1999). Additionally, parental presence/absence (PPA) during dental 

http://www.aapd.org/


 
 

113 

treatment also offers the possibility of being used as a technique in the case of an 

initially uncooperative child (Kotsanos et al. 2009). The American Academy of 

Pediatric Dentistry (AAPD) guidelines leave parental presence or absence to the 

choice of the clinician whenever they feel that it can help establishing effective 

dentist-child communication during dental treatment (www.aapd.org). Lately 

authors have appeared to advocate PPA more as a technique for potentially 

cooperative patients, especially after the withdrawal of endorsement of the hand-

over-mouth technique for the initially defiant child patients (Kotsanos et al. 2009; 

Townsend. 2013; Wright and Kupietzky. 2014)  

Asking a parent to exit the surgery was proposed in the late 80’s as a 

technique to improve behaviour during dental treatment (Rayman). 1987). The 

parent returns as soon as communication and cooperation improves and their return 

may be perceived as positive reinforcement to the child for the improved behaviour. 

An earlier retrospective study (Kotsanos et al. 2005) involved children who initially 

displayed high levels of DBMP in the operatory while the parent was present. 

Parents were asked to step out and return only after the young patient began to 

cooperate. The use of this technique resulted in children agreeing to communicate 

with their dentist in 94% of cases. In many cases, communicating this ‘policy’ in an 

empathic way was enough in itself to produce an improvement in the child’s 

behaviour, without needing to ask the parent to actually leave (Kotsanos et al. 2009).  

Other than these observational studies, there have been no controlled 

studies on PPA effectiveness as a behavior management technique. Therefore, the 

aim of this study was to examine the effectiveness of the PPA technique in the 

management of uncooperative paediatric dental patients by means of a randomized 

prospective control study and assess possible variables when using the technique. 

 

Materials and Methods 

Study Group 

The study group consisted of 61 children (3-8 years old), who visited the 

Postgraduate Paediatric Dentistry Clinic of Aristotle University of Thessaloniki over a 

time period of three months (January 2016-April 2016). The selection criteria 

included: 1) a child presenting DBMP, rated 1 or 2 on a Frankl scale (Frankl et al. 

http://www.aapd.org/
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1962), 2) child and parent able to speak and understand the Greek language and 3) 

the child had a normal developmental level (not requiring special education). 

Children presenting as emergencies were excluded. Parental informed consent was 

obtained and the study was approved by the Ethics Committee of the School of 

Dentistry, Aristotle University of Thessaloniki. 

 

Procedure  

All the patients participating in the study were divided into two groups, based on a 

previously prepared random list. The same approach with any combination of AAPD 

endorsed non-pharmacological behaviour management techniques (tell-show-do, 

positive reinforcement, voice control, distraction, etc) was used for all children of 

both groups. The PPA technique was only used in the test group when DBMP arose 

(behaviour rated as Frankl 1 or 2), provided parental consent was obtained, while it 

was never used in the control group. Children could enter the study at any session 

they presented DBMP (first visit/examination, preventive session/habituation, 

treatment session). A parent was present during dental treatment in both study 

groups, except for the time they were asked to leave the surgery room (test group). 

Following parental written consent, the procedure was videotaped by a mini camera 

mounted on the dental light pole so that it only framed the child in the dental chair, 

without attracting their attention. 

All patients were treated by any of six third (final) year, female paediatric 

dentistry postgraduate students who had been thoroughly trained in appropriately 

applying the PPA technique in the course of their studies by an experienced pediatric 

dentist (AK), according to previously published descriptions (Kotsanos et al, 2005; 

Kotsanos et al, 2009). Every treating dentist was instructed to use the same wording, 

in the local languish, in order to empathically inform the child that the parent may 

have to exit the room. The message was ‘children who cry, do so more in front of 

their mother; so, if you go on crying I may have to ask her to step out and call her 

back only after you decide to stop this and help me explain what I need to do’. The 

treating dentist was speaking with empathy in a calm voice. If the child continued to 

misbehave, the already informed parent was kindly asked to exit the surgery room.  



 
 

115 

The videotaped relevant parts of the treatments from either group were 

watched in a blinded manner by another experienced paediatric dentist (KN). He 

rated each child’s behaviour at every one of 10 consecutive minutes. Six such videos 

(10%) were viewed blindly again at a later date by the same rater and the match was 

87%, i.e. very good. The beginning of the video coincided with the time point at 

which DBMPs were first exhibited as assessed by the operating dentist, so as to 

justify the application of PPA, whether it was actually applied (test group) or not 

(control group). Decreasing or unchanged Frankl scores after the technique 

application indicated technique failure. Increasing Frankl scores indicated a 

technique success.  

The Frankl scale is a 4-point scale, rating child behaviour in the following 

manner: Mark 1 shows definitely negative behaviour, refusal of treatment; crying 

forcefully, fearful, or any other evidence of extreme negativism. Mark 2 shows 

negative behaviour, reluctance to accept treatment; uncooperative; some evidence 

of negative attitude but not pronounced, i.e. sudden withdrawal. Mark 3 shows 

positive behaviour, acceptance of treatment; at times, cautious; willingness to 

comply with the dentist, at times with reservation, but patient follows the dentist’s 

directions cooperatively. Finally, mark 4 shows a definitely positive behaviour, good 

rapport with dentist; interested in the dental procedures; laughing and enjoying the 

situation (Frankl et al. 1962).  

 

Statistical analysis 

The Data were analyzed with SPSS v.13.0 (IBM, New York, USA). Continuous variables 

(age, Frankl score and time components) were expressed as mean ± standard 

deviation (SD) and categorical variables (gender, technique, session type, evaluation 

of technique) as percentages. The Kolmogorov-Smirnov test was used for normality 

analysis. The Mann Whitney U-test was used for comparison of categorical variables. 

Log Rank analysis was performed to find differences in the progression of the dental 

treatment between the two study groups according to the time point either 

technique was used. 
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Results  

There were no statistically significant age differences between the 27 boys (44.3%, 

mean age 5.5±1.3 years) and the 34 girls (55.7%, mean age 6.1±1.5 years) 

participating in the study, nor any between the test and control groups (5.94±1.19 

and 5.72±1.66 respectively). The PPA technique was applied to the 31 children 

(50.8%) of the test group and the description of dental sessions at which behaviour 

management techniques were applied in both groups are presented in Table 1. The 

majority of the children (N=38, 62.3%) had a restorative treatment with local 

anaesthesia application, when a technique was used. Some of them (N=10, 16.4%) 

had extractions, also with local anaesthesia application. The need of use of a 

behaviour management technique in the first visit was in 8 children (13.1%) and 5 

(8.2%) in the habituation session.  

The mean Frankl scores per minute for either group of children are presented 

in Figure 1. The average point in time the paediatric dentist started using PPA or any 

alternative technique was at 1.82±1.04 minutes from the beginning of the session. 

Since the technique was used nearly 2 minutes from the beginning of the session, 

technique success was based on each child’s mean score variance during two 

minutes before, and two minutes after the technique was initiated. No behaviour 

improvement (technique failure) was noticed in 21 children (34.4%), while 40 

children (65.6%) showed improvement (technique success). There was, however, no 

statistically significant difference between the study and control groups in the mean 

Frankl score, in the Frankl score 2 min before or after the technique was applied and 

in the time point at which the technique was first applied (Table 2, Figure 2). No 

statistically significant age differences were noticed among the children both in the 

study and the control groups. 

In the test group, behaviour improvement was observed in 17 patients 

(54.8%). The difference in the mean Frankl score at 2 min before and at 2 min after 

PPA technique application increased by 0.45 (±0.55) and this was not statistically 

significant (Table 2). In the control group, behaviour improvement was observed in 

23 patients (76.7%), with a respective improvement of 0.63 (±0.57). These mean 

behaviour changes in each group did not show any statistically significant difference 

between them. 
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Discussion 

Parental presence/absence is endorsed by AAPD and, since 2008, included in the 

basic behaviour guidance techniques which underwent a very significant revision in 

2015 (www.aapd.org). Provided it is presented in an empathic way, an increasing 

number of authors lately suggest PPA more as a rewarding technique when a defiant 

patient seeking parental presence decides to allow effective communication 

(Kotsanos et al. 2009; Townsend. 2013; Wright and Kupietzky. 2014). This form of 

PPA application is mainly aimed at the newly arrived, fear driven defiant child 

patient refusing communication and not paying attention on the dentist’s requests 

(Kotsanos et al. 2009). In a recent survey concerning parental acceptance of the 

different behaviour management techniques, this form of PPA technique delivery 

was the second most acceptable of all AAPD endorsed behaviour management 

techniques, next to tell-show-do (Boka et al. 2014). 

This form of PPA seems more appropriate to apply when the young patients 

first encounter the dental situation they fear. In the present study, in aiming to 

increase patient recruitment, PPA was used in various dental situations (sessions) 

including, in 78.7% of the cases, local anaesthesia and restorative or surgical 

procedures (Table 1) and showed no advantage over other basic, purely 

communicative techniques. It is possible that when this form of PPA technique is 

applied during the administration of local anaesthesia, or in a restorative session its 

message is difficult for a child to directly comprehend since they are in a more 

stressful and possibly even painful situation. So, this may comprise a limitation to 

our study and, in designing future randomized control studies, it might be preferable 

if it was possible for the PPA technique to be applied before local anaesthesia 

administration. 

 More than half (65.6%) of the children improved their behaviour, 

independently of which technique was used, and this finding is in agreement with a 

previous study (Varpio and Wellfelt. 1991). This percentage is lower than in two 

other studies, in which behaviour improvement was detected in about nine out of 

ten children (Arnrup et al. 2003; Kotsanos et al. 2005). As already explained, an 

overwhelming percentage of children in the present study had more stressful and 

http://www.aapd.org/
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possibly painful dental procedures that involved topical anaesthesia. It must also be 

noted that no alternative pharmacological options as adjuncts for managing the 

patient were possible in our study (Arnrup et al. 2003). 

 The mean time for their application was close to 2 minutes after the child 

presented DBMP and this time period conforms to expectations in our everyday 

clinical experience. During this time a paediatric dentist, by using empathic 

communicative approach like tell-show-do, may allow a defiant child to try to cope 

with the dental situation before resorting to more aversive, but still communicative 

techniques, like voice control and verbal reprimand. The improvement in the 

children’s behaviour was not significantly associated with age or gender, meaning 

that PPA, just as with the alternative techniques, can be used at any age (of the age-

span tested) and with both boys and girls. 

 This randomized control study did not show any advantage in using the PPA 

technique in young dental patients exhibiting uncooperative behaviour over other 

basic behaviour guidance techniques, as was expected from two other, one 

retrospective and one prospective, studies without controls, in which the technique 

was shown to be very effective. It may be that, in addition to the limitation 

suggested earlier in this discussion, it is the empathy, the belief in its effectiveness 

and possibly other factors which contribute to its success. We suggest that further 

research including the dentist’s experience, patient’s evaluation afterwards and 

different treatment conditions as a variable would be of value before this form of 

PPA technique application is judged as being of no advantage to fearful patients 

presenting DBMPs early in their encounter with the dental environment. 

 

Conclusion 

Parental presence/absence technique was not found superior in improving child 

DBMP to other basic, non-pharmacological behaviour management techniques when 

applied by 3rd year postgraduate students of pediatric dentistry.  
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Table 1. Distribution of DBMP emergence per kind of dental session in all 61 patients 

Dental treatment N % 

First visit 8 13.1 

Preventive treatment – habituation 5 8.2 

Local anaesthesia - restorative treatment 38 62.3 

Local anaesthesia - tooth extraction 10 16.4 

 

 

Table 2. Mean Frankl scores before and after the use of behaviour management 

techniques per group 

 PPA applied  PPA not applied 

 Mean SD p Mean  SD 

Total Frankl score 2.21 0.59 0.173 2.40 0.55 

Frankl score 2 min before 1.72 0.51 0.593 1.82 0.38 

Frankl score 2 min after 

Frankl score difference 

(before & after technique) 

2.17 

0.45 

0.70 

0.55 

0.112 2.45 

0.63 

0.69 

0.57 
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Figure 1. Mean Frankl score variance per minute for the two groups 

 

 

  



124 

Figure 2. Kaplan Meier graph for the time point of starting technique application in 

the two groups 



Chapter 7 

GENERAL DISCUSSION
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General discussion 

The present thesis aims to give answers on a clinical challenge for the paediatric 

dentist and the dentist who is treating children: dental fear. Dental fear is a serious 

clinical problem, because it is frequently associated with dental behaviour 

management problems (DBMP) in children. Though research confirms that it is 

mainly the dental treatment itself that causes the fear and thereby the dentist 

should be the one to prevent, assess and handle it, it is in fact a process where all 

parties involved (child, parent, dentist) need to collaborate to support and teach the 

child in dealing with a (possible) aversive treatment. There is a wide-open field of 

strategies in teaching the child how to deal with a treatment and there are as well 

strategies that can be taught to the dentist in guiding the child or strategies to make 

the parent part of the treatment. In order to make this work, this thesis deals with 

symptoms, prevalence and treatment of dental fear in Greece and is thereby the first 

opportunity to describe the scoring procedure of dental fear and possible alternative 

treatment procedures. 

In Chapter 2, Greece’s normative data for dental fear and caries are 

presented. It was found that only 16.4% of the primary school children suffer from 

dental fear, (54.6% has dental caries, possibly an underestimation because of the 

lack of bitewing radiographs). These data are similar to a previous Dutch study (ten 

Berge et al, 2002). Dental fear was not significantly related to the amount of dental 

caries (this thesis). This lack of a correlation between dental fear and caries needs 

further study. For future research, it might be worthwhile to find out to what extend 

dental fear is related to dental caries; is it a general correlation (a correlation 

between the total CFSS-score, as studied quite often in many countries) or more 

specific to local anaesthesia and drilling (CFSS-DS questions 3 and 8) only (Versloot et 

al, 2008). Children do fear extractions and local anaesthesia most, stressing the 

aversive nature of the actual treatment. In this study, the average fear scores are 

relatively moderate. Remarkable is that the children without caries have higher fear 

scores than children with caries.  This supports the paradigm that exposure to 

aspects of the dental treatment helps reducing dental fear (Davey 1988). The group 

without dental treatment (no restorations) showed more dental fear than the group 
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with restorative experience. But then, what causes the fear in the caries free group? 

What makes the treatment aversive before it even started? Literature supports that 

dental fear is more related to treatment than to no treatment, apparently when the 

treatment exceeds the coping abilities of a child patient.  But if in a group like this, 

with mild dental fear, the fear level is higher in the children without caries, that is 

because the mild fear already was created by the nature of the child or the second or 

third pathway of Rachman and not by direct conditioning, the first pathway, 

suggesting that only severe dental fear is caused by direct conditioning.  

Significant differences were found between caries and the different SES areas 

of Thessaloniki. Children from the lower socio-economic status city areas had 

significantly more caries than higher SES areas. This finding is in agreement with 

previous studies, in which the existence of dental caries in children seems to be 

related to the socioeconomic status of the family (Kallestal and Wall, 2002; Elfrink et 

al, 2010; Boka et al, 2013).  

In the second part of chapter 2, the child dental fear cut-off points were 

defined for Greece. CFSS-DS scores of 37 and higher were found to represent high 

levels of dental fear (this thesis) which can possibly lead to serious DBMP (Klingberg 

et al, 1994; ten Berge et al, 2002). These cut-off points are similar to those in other 

countries, such as Brazil and the Netherlands, although in Brazil there is a large 

borderline area (see below, ten Berge et al, 2002; Oliveira et al, 2015). In addition to 

this cut-off point, a borderline area for dental fear was set at scores between 33 and 

37. As a result, while the CFSS-DS seems to give a good indication of a child’s 

likelihood of showing “fear behaviour” during treatment, other factors such as 

shyness, aggressiveness or the child’s psychological functioning may be decisive and 

tip the balance in the expression of a child’s dental fear (Klingberg et al, 1998, ten 

Berge et al, 2002; Versloot et al, 2008). 

 Age is also a significant factor for the presence and expression of dental fear. 

In this thesis, a confirmative age effect to earlier literature was found, stressing that 

dental fear seems to decrease with increasing age (Klingberg et al, 1994; Raadal et al, 

1995; Klingberg et al, 1998). This reported decrease in dental fear may relate to 

developmental changes in children, since increasing age is related to the 

development of cognitive abilities and a change in the expression of fears, including 
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dental fear (Klingberg et al, 1994; Raadal et al, 1995; Versloot et al, 2008). This 

means that older children may not express their dental fear with a disruptive 

behaviour during dental treatment, despite their fear, but are more likely to react 

verbally or use different coping behaviours (Krikken et al, 2015). Of course, it might 

as well be that older children have more experience in the routine dental situation 

and just feel less anxious due to familiarisation or exposure.  

In this thesis, Greek children’s socio-economic status and gender were not 

found to be related with dental fear. There is not an agreement in the international 

data on this issue (Raadal et al, 1995; ten Berge et al, 2002; Arapostathis et al, 2008; 

Klaassen et al, 2002), so a different pathway, for instance studying the parenting 

style and family functioning in the family might be a challenging approach.   

In Chapter 3, starting from the relationship between dental fear and 

children’s psychological functioning (SDQ questionnaire), our findings that children 

with higher levels of dental fear have lower levels of psychological functioning and a 

pro-social disorder are in accordance with two previous Dutch studies (ten Berge et 

al, 1999; Versloot et al, 2008). Moreover, boys were found to have significantly more 

hyperactivity problems than girls. This difference was also indicated in previous 

studies (Woerner et al, 2004; Arnrup et al, 2007 Versloot et al, 2008).  

But what is the clinical consequence of this knowledge? Children with 

adequate pro-social behaviour seem to behave better during a stressful situation 

(e.g. local anaesthesia) in dentistry, but further research is needed to explore the 

underlying mechanism. The results of our study indicated a positive relationship 

between children’s dental fear and DBMP during local anaesthesia (LA), confirming 

previous studies (ten Berge et al, 1999; Klingberg et al, 2007). During the LA, children 

may feel some pain and this can raise their anticipated fear and result in 

uncooperative behaviour. This behaviour is correlated with the time elapsed since 

the last dental treatment, the child’s behaviour during LA improved after a longer 

period of time elapsed (Versloot et al, 2008). A possible explanation is that as time 

from aversive (“bad-painful”) memory increases, the experience has faded. This 

theory is in favour of postponing a following dental treatment (if possible) to reduce 

existing dental fear (Locker et al, 2001a; Versloot et al, 2008; Tong et al, 2014). 
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In this thesis, it was found that parents have a mean/average level of dental 

fear, similar to two previous Greek studies (Coolidge et al, 2008; Boka et al, 2014). 

When parental and child dental fear were compared, there was no statistically 

significant relationship. According to the results of this thesis, parental dental fear 

cannot be used as a predictor for the child’s dental fear, although there is not an 

agreement in the international data about this relationship (ten Berge et al, 2002a; 

Nuttall et al, 2008; Coric et al, 2014). The difference of results in other studies might 

very well due to a selection bias. Other studies are either performed in a general 

practice or in special dental care centres. Dentally fearful parents might avoid a 

general practice, but might focus on a specialized practice. If they are asked to 

participate in the preparation or the treatment of their child, they might react 

differently; they are more inclined to focus on the negative aspects of the treatment 

since they do recall them from their own experience. If they are challenged to 

support their child, they might very well create the opposite effect (e.g. “Don’t be 

afraid, this doesn’t hurt” in an anxious child), where a neutral comment or a 

compliment might be more beneficial (“Now you’re doing great!”). Creating more 

distance between the parent during treatment (chapter 4 and 5) might be more 

effective. 

In Chapter 4 the child’s, parent’s and dentist’s point of view on the children’s 

behaviour during dental treatment were studied. The results indicated that there is 

hardly a difference whether the parent is present or absent. When children were 

divided into two groups (high or low fear) minor differences were found and this is in 

agreement with a previous study (Cox et al, 2011). It was shown that the children felt 

more discomfort in the parent’s presence group during the second restorative 

session, though the parents did not notice it from the behaviour displayed when 

they followed the treatment through a one-way window. Generally, the dentist 

rated children’s behaviour worse than the parents and this can be explained by the 

fact that the dentist has some operator bias, while the parent is more subjective and 

emotionally involved compared to the dentist (Veerkamp et al, 1995; Aartman et al, 

1998; Versloot et al, 2008). Absent parents rated their children’s behaviour worse 

than the present parents. This can be explained by the fact that parents who were 

absent (only seeing their child’s reaction through a window) found it difficult to 
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estimate the behaviour of their child (Cox et al, 2011). On the other hand, present 

parents might also suffer from observer bias. Again, this finding seems to be a 

support to leave the parent in the treatment room. 

From the dentist’s point of view, the worst behaviour was scored during the 

restorative treatment, when the parent was absent and this finding is in agreement 

with Cox et al, 2011. In the potentially fearful group of children (CFSS-DS>33), the 

child’s behaviour (according to the dentist’s rating) deteriorated, both when the 

parent was present or absent. This finding supports the fact that children’s DBMP 

may not only be affected by the presence of the parents in the operatory. Results of 

this study indicate that we have to reject our hypothesis (chapter 1, page 19) but 

that doesn’t bring us any further. It might very well be that it is not enough to watch 

the child behaviour and ask the parent and the dentist to rate the child’s behaviour 

when we intend to study the efficacy of the presence or mainly the absence of a 

parent during treatment. In further studies, we might need to include the preference 

of the parent or the child, since this is more part of nowadays communication in the 

medical world. 

In Chapter 5 of this thesis, the preference of the different behavioural 

management techniques by parents visiting the University Clinic and a private 

paediatric dental office was studied. Parents from the University clinic had a 

significantly lower educational level and family income than the private practice 

parents. Parental preference was not related to family income or educational level 

and this is in agreement with previous American studies (Murphy et al, 1984; 

Lawrence et al, 1991; Eaton et al, 2005), but not with the only European one (Luis de 

Leon, 2010). 

In general parents seemed to prefer the least invasive techniques, which is 

biased in a way, since they might underestimate the contents of a dental treatment. 

Despite cultural differences in different countries, there seems to be a mutual 

consent among parents in which techniques they prefer to be used: the least 

invasive ones. A long list of authors looked at the different approaches in guiding the 

child in the dental situation. The consequence of this study might be that we have to 

balance between the choice what’s best for the child or what does the parent want 

us to do. This might need some communication skills of the dental team. The most 
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accepted treatment technique was tell-show-do, as in most previous studies, since it 

is among the safest and least invasive behaviour management techniques and its 

acceptability appears relatively stable over time (Murphy et al, 1984; Lawrence et al, 

1991; Peretz and Zadik, 1999; Abushal and Adenubi, 2003; Eaton et al, 2005; 

Alammuri, 2006; Roberts et al, 2010; Luis de Leon, 2010; AAPD Clinical Guidelines). 

The second most accepted technique was parental presence/absence (PPA), which 

has not been included in any previous study. The least accepted techniques were 

passive restraint by Papoose Board®, general anaesthesia, oral sedation and hand-

over-mouth and this finding is in accordance with previous studies (Murphy et al, 

1984; Lawrence et al, 1991; Peretz and Zadik, 1999; Abushal and Adenubi, 2003; 

Eaton et al, 2005; Alammuri, 2006; Luis de Leon, 2010). Passive restraint, called also 

“protective stabilization” (AAPD Clinical Guidelines), is a controversial technique, 

since it has been suggested to have the potential to produce serious consequences, 

such as physical or psychological harm, loss of dignity, and violation of a patient’s 

rights (Roberts et al, 2010; AAPD Clinical Guidelines). Hand-over-mouth is also a 

controversial technique and it is no longer included in the AAPD guidelines. 

However, 50% of the members of the AAPD believed hand-over-mouth is still an 

acceptable technique (Oueis et al, 2010) though there is a tendency among parents 

and paediatric dentists to step back from these techniques. 

In general, parents who preferred a more invasive technique to complete a 

dental treatment, rated highly on other invasive techniques. A possible explanation 

is that every parent is a unique individual and has a specific temperament and 

attitude in raising their child and this is also expressed in their preferences for 

managing the child’s fear behaviour for the dentist (Krikken et al, 2013).  Anyway, 

when a technique like PPA is a behaviour guidance technique that is highly preferred 

by the parents, the dentist needs to know whether it works and when it can be used.  

In chapter 6, the research on the PPA technique is put forward. PPA is 

endorsed by the American Association of Pediatric Dentistry and, since 2008, is 

included in the basic behaviour management techniques (AAPD Guidelines, revision 

2015). When presented in an empathic way, PPA is aimed for the child, that refuses 

to communicate and not focuses attention on the dentist’s requests (Kotsanos et al, 

2009). PPA seems more appropriate to apply when the patient first encounters the 
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dental office. In our study, we aimed to explore the effectiveness of the PPA 

technique. It was used in various dental sessions including local anaesthesia and 

restorative or surgical procedures. The results showed no advantage of the PPA 

technique in addition to other basic communicative techniques. Interestingly 

enough, in both the research and the control group the behaviour of the child 

improved, stressing the importance of continuous exposure and –most likely- the 

communicative skills of the operators. A possible explanation is that when PPA is 

applied during the administration of local anaesthesia or in a restorative session, its 

message is difficult for a child to directly comprehend since they are in a more 

stressful and possibly even painful situation.  

A possible pitfall in using the technique is the two-faced character of the 

technique; the operator needs to keep the balance between reward and 

punishment; presence is a reward, but sending the parent away might be felt as a 

punishment, creating a negative emotion on the treatment site or the person of the 

operating dentist. It might increase negative behaviour when not used in a very 

delicate way. However, this was not the effect in this study. In this study, the PPA 

scores at a comparable level as the routine behaviour guidance techniques. Second, 

the technique requires a cooperative parent, in a more or less passive role, not 

interfering in the child-dentist communication. Future research should focus on how 

to inform the child and evaluate the benefits of the technique and clarify the 

procedure to the parent. Since the technique is highly appreciated by parents, the 

approach needs a closer look since its two-faced character is a challenge in 

behaviour guidance in paediatric dentistry. It seems that primarily parents should 

rely on the dentist’s skills and trust his approach. Detailed patient and parent 

observation is warranted.  

 

Conclusion 

As found and presented in this thesis, the exact aetiological factors of childhood 

dental fear seem to be known and the transfer from theoretical aspects to the 

clinical situation is difficult. This is because there is a variety of methods, operators 

and instruments in the different studies with often-incomparable study populations. 

Furthermore, dental fear is a psychological situation, which includes both 
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psychological and temperamental factors which can vary for each individual. To find 

all the answers on the questions above, we need clinical studies with large numbers 

of patients, well described conditions, validated questionnaires and protocols that 

cover the different countries involved. If not, we have to solve the questions one by 

one. 

The findings of this thesis may be helpful for dentists when planning 

treatment for children. Having read this thesis, the operator knows why and how he 

needs to asses a child’s dental fear and he should be aware of the influence of the 

existence of a child’s personality traits. This thesis proves that behaviour guidance is 

not a matter of a single technique to make the child feel more relaxed and as a result 

show a more co-operative behaviour. As is clear from this study, paediatric dentistry 

is a triangle with vertices: the child, the parents and the dentist. The dentist is 

responsible for the good balance of this triangle.    
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Summary 

In this thesis, the principal aim was to study the possible aetiological factors of 

childhood dental fear (psychological aspects, parental dental fear, parental presence 

or absence during dental treatment). A second aim was to present the normative 

data on childhood dental fear and caries in a representative sample and to define 

the Greek dental fear cut-off points in school age children. Another objective was to 

examine the usefulness of a specific technique (Parental Presence/Absence- PPA) in 

the improvement of the child dental behaviour and to give advises for the clinical 

child dental situation. 

In Chapter 2, two cross-sectional studies aimed to present normative data on 

dental fear and caries and to establish the dental fear cut-off points of school age 

children in Thessaloniki, Greece. The first study consisted of 1484 children from 15 

primary public schools of Thessaloniki. The second study consisted of 195 randomly 

selected children (aged 6-12 years old), all patients in the Postgraduate Paediatric 

Dental Clinic of Aristotle University of Thessaloniki. First study: In order to collect 

data on caries and dental fear, a dental examination took place in the classroom with 

disposable mirrors and a penlight. Subsequently, all children completed the Dental 

Subscale of the Children’s Fear Survey Schedule (CFSS-DS). Second study: In order to 

define the cut-off points of the CFSS-DS children’s dental fear was assessed using the 

CFSS-DS during dental treatment at the University Clinic and their behaviour was 

observed by one calibrated examiner using the Venham scale.  

In the first study, the mean CFSS-DS score was 27.1±10.8 and age was 

statistically significantly related to dental fear (dental fear decreased as age 

increased), while differences between boys and girls were not statistically significant. 

Caries was not related to dental fear. In the second study the comparison between 

the CFSS-DS scores and the observed dental behaviour revealed the following dental 

fear cut-off points: CFSS-DS scores< 33 were defined as ‘no dental fear’, scores 33-37 

as ‘borderline’ and scores > 37 as ‘dental fear’. As a result, 84.6% of the children of 

the first study did not suffer from dental fear (CFSS-DS<33). These findings are in 

accordance with a previous Dutch study (ten Berge et al, 2002). 
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In Chapter 3, the principal objectives were to determine: 1) the relationship 

between children’s psychological functioning, dental fear and co-operative 

behaviour before and during local anesthesia, 2) the relationship of parental dental 

fear with these child characteristics. There was a convenient sample   of 100 children 

(4-12 years) selected from the Aristotle University Postgraduate Paediatric Dentistry 

Clinic. Child dental fear and psychological functioning were measured using the 

“Children’s Fear Survey Schedule” (CFSS-DS) questionnaire and the “Strengths and 

Difficulties Questionnaire” (SDQ), respectively. Parental dental fear was measured 

using the “Modified Dental Anxiety Scale” (MDAS) questionnaire. All questionnaires 

were completed by the parents. Before and during local anesthesia, the child 

behaviour was scored by one experienced examiner, using the Venham scale. 

The mean SDQ score was 10.0±5.6 for boys (n=60) and 8.3±4.8 for girls (n=40) 

and there was no correlation with the children’s age and gender. The mean CFSS-DS 

score was 33.1±11.9 and there was no correlation with age or gender. Children with 

higher levels in the pro-social subscale of the SDQ had significantly less fear and 

better behaviour before local anaesthesia. Higher CFSS-DS scores were significantly 

associated with uncooperative behaviour during local anaesthesia. There was no 

correlation between parental and child dental fear. 

In Chapter 4, a study is presented which aimed to examine the influence of 

parental presence during dental treatment on the child’s behaviour and perception. 

As a result, 100 patients (mean age 7.0±2.2 years) who visited the Postgraduate 

Paediatric Dental Clinic were randomly divided in two groups. In the first group, the 

parent was present in the operatory during one habituation and two treatment 

sessions, while in the second group the parent was absent and observed the child 

through a glass window. Both an independent paediatric dentist and the parent 

rated the child’s behaviour using the Venham scale. The child’s perception was 

measured using the Wong-Baker Faces Rating Scale (FPRS) at the end of every 

session. 

According to the paediatric dentist’s rating, children’s behaviour was worse 

when the parent was absent, with significant difference only for the 2nd restorative 

treatment. There was no difference on children’s own perception between the two 

groups, except from the increased discomfort found at the 2nd treatment, when the 
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parent was present. In both groups, the dentist rated lower (better child behaviour), 

than parents did. Children seemed (through their ratings) to feel worse than both 

parents and the paediatric dentist rated. 

In Chapter 5, the aim of the study was to examine the acceptance of 9 

behaviour management techniques by Greek parents and its association with several 

possible confounding factors. The study sample consisted of 106 parents whose 3 to 

12-year-old children were treated in a University postgraduate paediatric dental 

clinic and 123 parents of children from a private paediatric dental practice. After 

having seen a video with 9 behaviour management techniques, parents rated the 

acceptance of each technique on a 0-10 scale. They were then asked to complete a 

questionnaire about demographics, their previous dental experience and dental fear 

(Modified Corah Dental Anxiety Scale).  

The results showed that the best accepted technique was tell-show-do, 

followed by parental presence/absence technique and nitrous oxide inhalation 

sedation. The least accepted techniques were passive restraint and general 

anaesthesia. No correlations were found between acceptance of any management 

technique and parental age, gender, income, education, dental experience and 

dental fear or the child's age, gender and dental experience.  

In Chapter 6, a randomized control study is presented, which aim was to 

examine the effectiveness of parental presence/absence (PPA) technique in the 

dental behaviour management of children. The study sample consisted of 61 

children (dental patients) with uncooperative behaviour (Frankl 1 or 2). They were all 

managed with AAPD endorsed non-pharmacological techniques at a post-graduate 

university clinic. PPA was only used in the test group (31 children). Each treatment 

started being video-recorded by a mini camera at the onset of any uncooperative 

behaviour and this was later rated, minute by minute, by a blinded experienced 

paediatric dentist. 

There was no statistically significant difference between the study and 

control groups in age, gender, mean Frankl score or regarding the time point at 

which the behaviour management technique was first applied. Behaviour 

improvement was seen in 17 patients (54.8%) in the PPA group and in 23 patients 

(76.7%) in the control group. As a result, PPA applied to various dental sessions as a 
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behaviour management technique showed no difference from other basic, non-

pharmacological strategies.  

This thesis has added a new tool for paediatric dentists in Greece, since from 

now on they can use the child dental fear cut-off points of the CFSS-DS, in order to 

predict a child’s behaviour management problems. However, there is a need for a 

pan-Hellenic study, in order for these cut-off points to be more applicable in specific 

situations. The results of this thesis added also to our knowledge of the aetiological 

factors of child dental fear, since it was shown that children’s psychological 

functioning can give information about their dental fear. The role of the parents 

during dental treatment was shown to be important, moreover since we can “use 

them as a dental behaviour tool”, with the PPA technique. This technique is equally 

effective compared to other behaviour management techniques and is also very 

accepted by parents, so it’s an advisable strategy. However, when exploring PPA 

technique’s use, more clinical trials are needed in order to study the role of the 

parents. 
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Samenvatting 

Het hoofddoel van dit proefschrift was om mogelijke oorzakelijke factoren 

(psychologische aspecten, tandartsangst van de ouders, aan/afwezigheid van de 

ouders tijdens tandheelkundige behandeling) van tandartsangst bij kinderen te 

bestuderen. Een tweede doel was om normatieve gegevens over tandartsangst en 

cariës van kinderen in de schoolgaande leeftijd in een representatieve steekproef in 

Griekenland te presenteren en de Griekse cutoff punten voor tandartsangst 

gemende met de CFSS-DS in de schoolgaande leeftijd kinderen te definiëren. Een 

andere doelstelling was het nut van de techniek, ouderlijke aanwezigheid/ouderlijke 

afwezigheid, voor de verbetering van het gedrag van het kind tijdens 

tandheelkundige behandeling te onderzoeken en advies te geven voor de 

tandheelkundige behandelsituatie van het kind.  

In hoofdstuk 2 wordt een cross-sanctioneer onderzoek met twee 

onafhankelijke onderzoeksgroepen beschreven, met als doel normatieve gegevens 

te presenteren over tandartsangst en cariës en bovendien in beide groepen de 

afkappunten vast te stellen van een tandheelkundige angstvragenlijst bij 

schoolgaande kinderen in Thessaloniki, Griekenland. Een eerste representatieve 

steekproef bestond uit 1484 kinderen van 15 openbare basisscholen van 

Thessaloniki. Een tweede groep bestond uit 195 random geselecteerde patiënten 

van de Postgraduaten Pediatrische Dentaal Clinique van Aristoteles Universiteit van 

Thessaloniki van dezelfde leeftijd. Groep 1: Om gegevens over tandheelkundige 

angst en cariës te verzamelen, vond een tandheelkundig onderzoek plaats in de klas 

met wegwerp spiegels en penlight. Vervolgens vulden alle kinderen de Dentaal 

Subscale van het Children's Fear Survey Schedule (CFSS-DS) in. Groep 2: Om de 

afkappunten van de CFSS-DS te definiëren, werd voorafgaand aan de 

tandheelkundige behandeling van de 195 kinderen in de universiteitskliniek de 

tandartsangst vastgesteld met behulp van de CFSS-DS terwijl hun gedrag tijdens de 

tandheelkundige behandeling werd geobserveerd en beoordeeld door een 

gekalibreerde onderzoeker met behulp van de Venham schaal. In de eerste groep 

was de gemiddelde CFSS-DS-score 27,1 ± 10,8; de leeftijd was statistisch significant 

gerelateerd aan tandheelkundige angst, terwijl de verschillen tussen jongens en 
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meisjes niet significant waren. Cariës was niet gerelateerd aan tandheelkundige 

angst. De afkappunten voor tandheelkundige angst werden als volgt gedefinieerd: 

CFSS-DS-scores <33 werden gedefinieerd als 'geen tandartsangst', scores 33-37 als 

'borderline' en scores> 37 als 'tandheelkundige angst'. In deze groep leed 84.6% van 

de kinderen niet aan tandartsangst (CFSS-DS <33) 

 Hoofdstuk 3 had tot doel om bij kinderen: 1) de relatie vast te stellen tussen 

psychisch functioneren, tandheelkundige angst en coöperatief gedrag voor en 

tijdens de lokale verdoving, en 2) de relatie te vinden tussen de ouderlijke 

tandartsangst met alle bovengenoemde kenmerken van het kind. De 

onderzoekgroep was een groep van 100 kinderen (4-12 jaar) allen patiënt van de 

Postgraduaten Pediatrische Dentaal Clinique van Aristoteles Universiteit van 

Thessaloniki. Tandartsangst en psychisch functioneren werden gemeten met 

respectievelijk de "Children's Fear Survey Schedule" (CFSS-DS) en de "Strengths and 

Difficulties Questionnaire" (SDQ) respectievelijk. De tandartsangst van de ouders 

werd gemeten met behulp van de "Modified Dental Anxiety Scale" (MDAS). Alle 

vragenlijsten werden ingevuld door de ouders. Voor en tijdens de lokale verdoving, 

werd het gedrag van het kind gescoord door een ervaren onderzoeker, met behulp 

van de Venham schaal. 

De gemiddelde SDQ-score was 10 ± 5,6 voor de jongens (n = 60) en 8,3 ± 4,8 

voor de meisjes (n = 40), maar er was geen correlatie met de leeftijd van de 

kinderen. De gemiddelde CFSS-DS-score was 33,1 ± 11,9 en er was geen correlatie 

met de leeftijd of geslacht. Kinderen met hogere niveaus in de pro-sociale subschaal 

van de SDQ hadden significant minder angst en beter gedrag tijdens de lokaal 

anesthesie. Hogere gemiddelde CFSS-DS-scores waren significant geassocieerd met 

weigerachtige gedrag tijdens de verdoving. Er was geen correlatie tussen 

tandartsangst van de ouders en kind tandheelkundige angst.  

In hoofdstuk 4 werd de invloed van de ouderlijke aanwezigheid tijdens de 

tandheelkundige behandeling op het gedrag en de beleving van het kind onderzocht. 

Honderd patiënten (gemiddelde leeftijd 7 ± 2,2 jaar), die de Postgraduaten 

Pediatrische Dental Clinique bezochten werden random verdeeld in twee gelijke 

groepen gedurende een gewenning en twee behandelingen. In de eerste groep, was 

de ouder aanwezig in de behandelkamer, terwijl in de tweede groep de ouder 
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afwezig was en het kind observeerde door een glazen raam. Zowel een 

onafhankelijke tandarts pedodontoloog als de ouder beoordeelden het gedrag van 

het kind met behulp van de Venham schaal. De perceptie van het kind werd 

gemeten met behulp van de Wong-Baker Faces Rating Scale (FPRS) aan het einde 

van elke sessie. 

Volgens het oordeel van de tandarts pedodontoloog was het gedrag van de 

kinderen slechter in afwezigheid van de ouder, met alleen een significant verschil 

voor de 2e restauratieve behandeling. Er was geen verschil tussen de twee groepen 

op basis van de eigen waarneming van de kinderen, met uitzondering van de 

toegenomen ongemak tijdens de tweede behandeling wanneer de ouder aanwezig 

was. In beide groepen gaf de tandarts lagere scores (beter kind gedrag), dan de 

ouders deden. Kinderen leken (zelfrapportage) zich slechter te voelen dan het 

oordeel van ouders of de observerend tandarts pedodontoloog aangaf.  

In hoofdstuk 5 werd de acceptatie van negen gedragsbeïnvloedings-

technieken door de Griekse ouders en de relatie met verschillende mogelijke 

verstorende factoren onderzocht. De steekproef bestond uit 106 ouders van wie de 

3-12-jarige kinderen werden behandeld in een postdoctorale universiteitskliniek 

kindertandheelkunde en 123 ouders van kinderen die behandeld werden in een 

particuliere kindertandheelkundepraktijk. Na het zien van een video met negen 

voorbeelden van gedragsbeïnvloedingstechnieken, beoordeelden de ouders elke 

techniek op een schaal van 0-10. Zij werden vervolgens gevraagd een vragenlijst over 

hun eerdere tandheelkundige ervaringen en tandheelkundige angst (Modified Corah 

Dental Anxiety Scale) in te vullen. 

De resultaten toonden aan dat de Tell-Show-Do-techniek als beste aanvaarde 

techniek werd beoordeeld, gevolgd door de ouderlijke aanwezigheid/afwezigheid 

techniek en lachgassedatie. De minst geaccepteerde technieken waren de 

bewegingsbeperkingstechnieken en algemene anesthesie. Er werden geen 

correlaties gevonden tussen de aanvaarding van een managementtechniek en 

ouderlijke leeftijd, geslacht, inkomen, opleiding, tandheelkundige ervaring en 

tandheelkundige angst of de leeftijd van het kind, het geslacht en tandheelkundige 

ervaring. 
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In hoofdstuk 6 werd een gerandomiseerd onderzoek gepresenteerd, gericht 

op de effectiviteit van de ouderlijke aanwezigheid/afwezigheidtechniek op het 

gedrag van de kinderen. De steekproef bestond uit 61 niet-coöperatieve kinderen 

(Frankl 1 of 2). Ze waren allemaal behandeld met, door de AAPD erkende, niet-

farmacologische gedragsbeïnvloedingstechnieken in een universitaire kliniek. PPA 

werd alleen in de testgroep (31 kinderen) gebruikt. Elke interventie werd op video 

opgenomen door een mini-camera vanaf het begin van weigerachtig gedrag en dit 

werd later beoordeeld, van minuut tot minuut, door een geblindeerde ervaren 

tandarts-parodontoloog. 

Er was geen statistisch significant verschil tussen de studie en de 

controlegroepen in leeftijd, geslacht, gemiddelde score Frankl of over het tijdstip 

waarop de eerste techniek werd toegepast. Gedragsverbetering werd waargenomen 

bij 17 patiënten (54,8%) in de PPA-groep en 23 patiënten (76,7%) in de 

controlegroep. PPA, wanneer toegepast op verschillende tandheelkundige sessies, 

toonde dus geen verschil met andere basale, niet-farmacologische technieken. 

Dit proefschrift geeft een nieuwe standaard voor kindertandartsen in 

Griekenland voor duidelijke afkappunten, voor eenvoudiger vaststellen van- en 

anticiperen op mogelijke problemen in het gedrag van een kind tijdens 

tandheelkundige behandeling. Er is nog wel behoefte aan een pan-Griekse 

onderzoek, zodat deze afkappunten nauwkeuriger vastgesteld kunnen worden. Dit 

proefschrift bestudeerde ook etiologische factoren van tandheelkundige angst bij 

kinderen, en er werd aangetoond dat het psychisch functioneren van het kind 

informatie kan geven over hun tandheelkundige angst. De rol van de ouders tijdens 

tandheelkundige behandeling bleek belangrijk te zijn, met name omdat we ze 

kunnen inzetten als een tandheelkundig gedragshulpmiddel, met de PPA-techniek. 

Deze techniek is even effectief als andere technieken en wordt ook zeer 

geaccepteerd door ouders, maar klinische experimenten zijn nodig om de rol van de 

ouders verder te bestuderen.  
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