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Aim Behaviour management is one of the essential skills of 
paediatric dentists. Appropriate use of behavioural principles helps 
the child in developing the skills and behaviours necessary to willingly 
undergo dental care, not hindered by undue anxiety or fear. However, 
very little is known about the knowledge of principles regarding 
behaviour management among paediatric dentists. Contingency 
management which is based on the principles of behaviour analysis 
is a widely accepted behavioural management technique and it 
includes reinforcement and punishment. The aim and objective 
of this study was to assess the knowledge of paediatric dentists 
regarding behavioural management principles related to contingency 
management. 

Materials and methods A cross-sectional survey was 
conducted among paediatric dental professionals and post-graduate 
students pursuing masters in paediatric dentistry across Tamil Nadu, 
India using Knowledge of Behavioural Principles as Applied to 
Children (KBPAC) questionnaire modified for the dental setting. The 
data were obtained, tabulated and statistically analysed using SPSS. 

Results Responses were obtained from 130 participants, 
comprising 67 paediatric dental professionals and 63 post-graduate 
students. The overall average knowledge score was 40.72%. The 
mean knowledge level of paediatric dental professionals was 
(0.4378) versus (0.3597) among post-graduate students (p <0.05).

Conclusion Knowledge of behavioural management principles 
related to contingency management among paediatric dentists in 
Tamil Nadu, India is low.

Abstract
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Introduction

The prevalence of dental caries among children has 
increased many fold in the recent years [Bagramian R.A et al., 
2009]. Higher prevalence of untreated dental caries among 
children could be attributed to higher levels of fear and anxiety 
[Alsadat, 2018]. The aetiology of dental fear in children is 
multifactorial such as earlier history of painful dental 
experiences, increased general fears, influence of dental fear 
in the parents, age and gender [Raj et al., 2013].  Fear and 
anxiety towards dentists and dental treatments make children 
uncooperative in dental chairs, which cause major hindrance 
in delivering quality dental care [Singh et al., 2014]. Therefore, 
it is essential for paediatric dentists to assess the child based 
on the behaviour in order to identify the strategies for 
managing the child appropriately in the dental setting 
[Shindova and Belcheva, 2014]. Behaviour guidance is a 
strategy by which paediatric dentists offer assistance to 
patients, and it includes identification of desirable and 
undesirable behaviour, learning problem solving tactics, 
developing impulse control, compassion, and self-esteem 
[AAPD Council on Clinical Affairs, 2018]. Behaviour 
management techniques are built on a foundation of 
behavioural principles and are advocated while treating dental 
problems in children, in order to establish effective 
communication; alleviate fear and anxiety; build a trusting 
relationship between dentist, child and parent, achieve 
complete willingness and acceptance of dental procedures 
and thereby promote a positive attitude towards oral health 
in the child [Kawia et al., 2015].  

Though there are several behavioural management 
strategies for the management of children in dental practice, 
the present study focuses on contingency management 
principles. Contingency management approaches are based 
on principles of behaviour analysis which are in turn rooted 
in B.F. Skinner’s operant conditioning theory [Petry, 2011]. In 
particular, the current study focuses on contingency 
management relating to positive reinforcement and 
punishments. These were chosen because positive 
reinforcement has been reported to be effective in managing 
children with defiant behaviour at the dental clinic [Rajasekhar 
et al., 2018]. In addition, reports suggest that parents preferred 
and accepted the positive reinforcement among the various 
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non-pharmacological behaviour management techniques 
[Alammouri, 2006; Muhammad et al., 2011]. Voice control 
and time out are punishment-based approaches [Anthonappa 
at al., 2017] that are widely used to reduce the child’s disruptive 
behaviour during dental treatment. Hence knowledge was 
assessed regarding these techniques in the current study.

Dental institutions in India are incorporating behavioural 
principles and management strategies into the curriculum; 
however, little is known about the efficacy of these 
instructions. Thorough understanding and conscious 
implementation of these behaviour management strategies 
will lead to recognisable improvements in child management 
abilities of paediatric dentists. Consequently, there is a need 
to assess the knowledge of paediatric dentists regarding the 
behavioural management principles and its techniques used 
in paediatric dentistry for the management of anxiety related 
behaviour in dental practice. In this study, we investigated 
the knowledge among the paediatric dentist professionals 
and post-graduate students pursuing paediatric dentistry 
regarding behavioural management principles related to 
contingency management in  clinical practice.

Materials and methods

A cross-sectional descriptive survey was carried out to assess 
the knowledge of behavioural principles related to contingency 
management among the paediatric dentists. This study 
comprised of two groups; Group I, Paediatric dental 
professionals with private clinical practice and/or working as 
teaching faculty in the department of paediatric dentistry 
across dental colleges in Tamil Nadu, India, and Group II, 
Post-graduate students pursuing masters in paediatric dentistry 
across dental colleges in Tamil Nadu, India. The study was 
approved by the Institutional Ethics Committee. Participation 
in the study was voluntary and participant confidentiality was 
maintained throughout the study. Paediatric dental 
professionals working outside Tamil Nadu and post-graduate 
students of other dental specialties inside and outside Tamil 
Nadu were excluded from the study.

A close-ended questionnaire was designed using the 
template provided by Google Forms. The link to this 
questionnaire was sent through electronic media to the 
prospective subjects. The purpose of the study was explained 
to all the participants and informed consent was obtained. 

The questionnaire consisted of two sections. Section I 
comprised of demographic characteristics of participants such 
as age, gender, education (specialisation) and occupation. 
Section II included questions modified from Knowledge of 
Behavioural Principles as Applied to Children (KBPAC) 
developed by O’Dell et al. [1979]. The KBPAC Instrument is a 
50-item multiple-choice questionnaire designed to assess a 
parent’s knowledge of behavioural management principles 
as applied to children.  Each item in the instrument presents 
situations of child behaviours to which the respondent is to 
choose the response that has the greatest probability of 
producing the desired effect. This instrument measures 
knowledge of behavioural principles including reinforcement, 
punishment, schedules, shaping and extinction [Tiano and 
McNeil, 2014]. This instrument was validated by Sturmey et 
al. [1987]. For the present study, 15 questions were selected 
from the above mentioned instrument and modified for the 
dental setting to assess the dentists’ knowledge of behavioural 
management principles related to contingency management. 

Out of these 15 questions in the questionnaire (Table 1), 8 
questions (questions 1, 3, 5, 8, 9, 10, 13 and 14) were 
categorised as questions assessing the theoretical knowledge 
and the remaining 7 questions (questions 2, 4, 6, 7, 11, 12 
and 15) assessed their practical applications. The applications 
of operant conditioning principles to paediatric dentistry were 
assessed by dividing the questions based on rewards and 
punishments. Four questions were categorised as relating to 
reward (4, 11, 13 and 15), 4 questions to punishment (3, 5, 
7 and 9) and 4 questions as relating to both reward and 
punishment (2, 6, 10 and 12). 

 Five clinical psychologists with over six years of experience 
and ten experienced paediatric dentists assessed the content 
validity and appropriateness of the modified questionnaire. 
Few recommended changes were incorporated into the 
questionnaire. Content Validity Index (CVI) score of the 
questionnaire was 0.84. Further criterion validity was measured 
against the one-item global question “How would you rate 
your level of knowledge on behavioural interventions of 
paediatric patients” on a 5-point Likert scale and the criterion 
validity was found to be good. The reliability of the 
questionnaire ranged from 0.62–0.81 when assessed using 
test-retest reliability and Cohen’s kappa statistic. This validated 
questionnaire was used for the pilot study and based on the 
findings, 5% alpha error, 95% confidence level, and 80% 
power, the sample size was determined as 120 subjects with 
60 in each group.

Knowledge score of each participant was determined by 
dividing the number of correct answers by the total number 
of questions. The data obtained were computed and analysed 
using statistical package SPSS version 19.0 (IBM Inc., Chicago, 
USA). For this study, p value less than 0.05 was considered 
as statistically significant.

Results

A total of 130 completed questionnaires were received. 
Among the 130 respondents 67 were paediatric dental 
professionals (Group 1) and 63 were post-graduate students 
pursuing masters in paediatric dentistry (Group 2). The 
demographic particulars of the 130 paediatric dentists who 
participated in the study are presented in Table 2. 

Table 3 demonstrates that the mean knowledge score of 
paediatric dental professionals (0.43±0.13) was higher when 
compared with post-graduate students in paediatric dentistry 
(0.35±0.13). Independent t-test showed that the mean 
knowledge score of behavioural principles between the two 
groups were statistically significant (p <0.05). The professionals 
also scored significantly higher than the students on questions 
relating to theoretical knowledge, and questions relating to 
punishments.

Comparison between theoretical knowledge of behavioural 
principles and their practical applications among participants 
are presented in Table 4. The mean knowledge score was 
significantly higher for practical applications (0.47±0.21) when 
compared with the score on theoretical knowledge of 
behavioural principles (0.34±0.16). 

Table 5 shows the comparison of mean knowledge scores 
across question categories of reward and punishment. Scores 
on questions relating to punishment (0.51±0.24) were higher 
as compared to scores for both rewards and punishment 
(0.40±0.23) and questions related to rewards only (0.40±0.21). 
The significance was confirmed with ANOVA. 
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TABLE 1 Modified KBPAC 
Questionnaire.

Modified KBPAC Questionnaire

1

Desirable and undesirable behaviour are most alike in that they are: 
• The result of emotions and feelings.
• Habits and therefore difficult to change.
• Ways the child expresses himself.
• The result of learning.

2

The most important idea to keep in mind when the child is beginning to cooperate for treatment is:
• To use both reward and punishment.
• To reward every time the desired behaviour occurs.
• To be flexible about whether or not you reward.
• To be sure the child understands why you want the child to cooperate.

3

Which of the following is the least likely way for children to react to the person who punishes them?
• The child will try to avoid the punisher.
• The child will have admiration and respect for the punisher.
• The child may copy the punisher’s methods and do similar things to playmates.
• The child will associate the punishment with the punisher.

4

Which of the following is most effective in getting a child to cooperate for a dental procedure?
• "When I finish examining your teeth, you can watch a cartoon."
• “You can watch this cartoon, if you promise to let me examine your teeth when the cartoon is over”
• “If you don‘t let me examine your teeth, you can‘t watch cartoon at all”
• Explain the importance of dental examination and the dangers of not having an examination.

5

Three of the following responses refer to forms of punishment which are mild and effective. Which one is not?
• Ignoring the undesirable behaviour
• Sending the child to an isolation room for a few minutes.
• Taking away something the child likes (such as a favourite toy).
• Scolding.

6

Each time the dentist places a dental instrument, the child begins making a lot of noise which prevents 
him/her from performing the extraction. The best way for the dentist to get child to be quiet while he/she 
performs the procedure is to:
• Severely reprimand him/her when this occurs.
• Pay close attention and praise him/her when s/he cooperates for the dental procedure.
• Call him/her and carefully explain how important it is to have a dental treatment.
• Tell him/her that s/he won't get an ice cream after they leave if he/she continues to cry.

7

Which of the following is the most effective form of punishment in the long run for reducing a child’s crying 
and uncooperation during dental treatment?
• Scolding him/her every time s/he does it.
• Occasionally spanking him/her when s/he does it.
• Sending him/her to the isolation room for five minutes every time s/he does it.
• Sending him/her to the isolation room for half-an hour every time s/he does it.

8

A good rule to remember is:
• Do not reward with money if possible.
• Catch a child doing something right.
• Reward good behaviour and always punish bad behaviour.
• Punishment is always unnecessary. 

9

Which of the following is true about punishment?
• Punishment teaches respect.
• Punishment should be delayed until it can be carefully determined that it is really necessary.
• Punishment can teach a child new behaviours.
• Some punishments can result in a child becoming aggressive.

10

In changing a behaviour it is most important to use:
• Methods which have been tested by others.
• Consequences which are rewarding to the child.
• Consequences which are punitive to the child.
• Rewards which do not bribe the child.

11

Which would be the best example of an appropriate way to praise Mary who was cooperative for dental 
treatment?
• Good girl, Mary.
• Good job, Mary.
• I like the way you cooperated for dental treatment today.
• I’ll write a note to your teacher to tell how nice you were today.

12

Listed below are four methods used to change behaviour. Which is usually the best technique to get the child to 
stop sucking his/her thumb?
• Punish the undesired behaviour.
• Ignore the behaviour.
• Reward him/her for desirable behaviour in the situation in which s/he usually misbehaves.
• Explain to the child why the behaviour is undesirable.

13

If you want to make a behaviour a long-lasting habit, you should:
• Reward it every time.
• First reward it every time and then reward it occasionally.
• Promise something the child wants very much.
• Give several reasons why it is important and remind the child of the reasons often.

14

Which of the following is probably most important in helping a child behave in desirable ways?
• To teach him/her the importance of self-discipline.
• To help him/her understand right and wrong.
• Providing consistent consequences for his/her behaviour.
• Understanding his/her moods and feeling as a unique person.

15

When should a child who is just beginning to cooperate for a chairside dental filling be praised the first time?
• When s/he accepts and allows dental instruments in the oral cavity.
• When s/he cooperates for cavity preparation.
• When s/he cooperates for dental filling.
• On cooperation for successful completion of entire dental filling procedure.
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The post hoc HSD test (Table 6) revealed that mean 
knowledge score questions related to punishment was 
significantly higher than the questions related to both rewards 
and punishment (P < 0.05) and questions related to rewards 
alone (p < 0.05).

Discussion

In paediatric dental practice, dental fear and anxiety (DFA) 
may manifest in the form of disruptive behaviours at the time 
of dental treatment [Wilson, 2013]. Paediatric dentists also 
deal with children with special needs, who show a higher 
degree of behavioural problems. Disruptive behaviour of 
children during dental treatment discourages them from 
visiting the dentists regularly, thereby negatively impacting 
their oral health [Mansoor et al., 2018]. In a study conducted 
in South Indian children aged 6–12 years the prevalence of 
dental anxiety was reported to be as high as 84.4% [Kumar 

et al., 2019]. Children’s Fear Survey Schedule - Dental Subscale 
(CFSS-DS) and Modified Children Dental Anxiety Scale 
(MCDAS) are the most widely used for DFA assessment across 
the different scales. These tools have been translated and 
tested in several languages, generally reporting good validity 
and reliability [Paglia et al., 2017; Khanduri et al., 2019]. 

Assessment of children based on their behaviour and 
recognising the children with behaviour issues is one of the 
most essential skills of paediatric dentists. Successfully 
managing  anxious children with disruptive behaviour in dental 
practice can be a challenging but rewarding experience for 
the dentist. Hence the paediatric dentist ought to have 
adequate information on the psychological development of 
a child, associated dental anxiety and different modalities of 
behaviour guidance [Rajasekhar et al., 2018]. Hence, the 
current study was taken up to assess the knowledge of 
behaviour management principles among paediatric dentists.

The knowledge of behavioural principles as applied to 
children among paediatric dentists was previously reported 
by Coxon et al. [2017]. They had modified 16 questions from 
the original KBPAC instrument and had assessed 105 subjects 
and reported that knowledge of behavioural principles 
amongst paediatric dentists in the United Kingdom was poor, 
since the average knowledge score for the ‘KBPAC’ was 
38.5%. In the present study, 15 questions related to positive 
reinforcement and punishment were chosen from KBPAC and 
were modified to suit the dental practice. The average score 
was 40.72% including both the paediatric dental professionals 
and post-graduate students pursuing masters in paediatric 
dentistry. The average scores among the paediatric dental 
professionals in the current study was 43.78%, which is higher 
than that reported by Coxon et al. [2017], but still the scores 
were low. The marginal difference may be attributed to the 
different set of questions used in both studies.

Compared to the paediatric dental professionals 

Demographic details (N=130) N (%)
Gender
Male 51 (39.2)

Female 79 (60.8)

Specialisation and occupation
Group I: Paediatric dental professionals 67 (51.5)

I). Teaching faculty 4 (3.0)

II) Consultant paediatric dentist 20 (15.4)

III) Teaching faculty & consultant paediatric dentist 43 (33.1)

Group II: Post-graduate students attending masters 
in Paediatric dentistry

63 (48.5)

TABLE 2 Demographics of the participants.

Group N Mean Std. Dev. t Value P Value*
Knowledge score Paediatric Dental Professionals - (Group I) 67 0.4378 0.13141 3.024 0.003 

(S)Post-graduate students - (Group II) 63 0.3597 0.13344 3.014

*Independent T test    S:Significant

TABLE 3 Comparison of 
knowledge of behavioral 
principles of Group I and Group II.

TABLE 4 Comparison between 
theoretical knowledge of 
behavioural principles and its 
practical applications.

Question category N Mean Std. Dev. t Value P Value*

Theory 130 0.34659 0.169878
-5.042 0.000 (S)

Practical 130 0.47662 0.210453

* Independent T test   S: Significant

TABLE 5 Comparison of 
knowledge based on questions 
categorised into rewards, 
punishment and both rewards 
and punishment using ANOVA.

Question category N Mean Std. Dev. F Value P Value*

Reward 130 0.40 0.21

7.798 0.000 (S)Reward & Punishment 130 0.40 0.23

Punishment 130 0.51 0.24

* ANOVA   S: Significant

Question category Comparison Mean Difference P Value*

Reward
Reward & Punishment  0.004 0.988 (NS)

Punishment -0.104 0.003 (S)

Reward & Punishment
Reward -0.004 0.988 (NS)

Punishment -0.109 0.002 (S)

Punishment
Reward 0.104 0.003 (S)

Reward & Punishment 0.109 0.002 (S)

* Tukey HSD  S: Significant  NS: Not Significant

TABLE 6 Post Hoc Tests for 
multiple comparisons.
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(mean=0.4378), the mean scores were significantly lower 
among the post-graduate students (mean=0.3597). The higher 
knowledge among professionals as compared to students 
was expected, and could be attributed to their knowledge 
and experience. Unfortunately, both groups still had a score 
less than 50%. This indicates that there is inadequate 
knowledge that must be filled immediately. 

In this study, participants scored lower in theoretical 
knowledge when compared to questions relating to practical 
applications. This could be because dentists learn behavioural 
principles by watching others (professors, colleagues) and 
may be to a lesser extent based on   theoretical knowledge 
from text books, or it could be the results of their earlier (trial 
and error) experiences, in handling children.

Human behaviour is the result of learning and is strongly 
determined by consequences. Operant conditioning principles 
form the basis of several human behaviours. The applications 
of operant conditioning principles to paediatric dentistry were 
assessed in the study and the results were further classified 
based on rewards and punishments. Some questions could 
be related to both rewards and punishment, and so we 
included the third category of reward and punishment. 

The dentists who participated in the study were aware of 
the changing parents’ perspective, from use of punishments 
to use of reinforcements to modify children’s behaviour. Most 
dentist in the study, strongly were against the use of positive 
punishment, but more than half of the subjects did not oppose 
the use of negative punishments (taking away a toy, sending 
the parent away, time-out). On the other hand, the majority 
of the subjects lacked knowledge of the appropriate use of 
reinforcements, its types, timing of presentation, and 
schedules of reinforcement, and consistent use of 
reinforcements. With several studies in various disciplines, 
emphasising the use of rewards over punishments to modify 
behaviour, it is time that paediatric dentists begin to apply 
rewards consistently to ensure children’s cooperation for 
dental treatment. 

The knowledge and practice of behavioural principles 
among dentists treating patients with special needs was 
reported by Humsa Bin Saeed et al. [2012]. They reported 
that behavioural knowledge was low among the profession 
who specialised in special care dentistry in the United 
Kingdom. The current study focused on practicing paediatric 
dentists, most of whom also reported providing treatment 
to children with special needs. Thus, the results of the current 
study were in harmony with the above study. With increase 
in the incidence of neuro-developmental disorders such as 
autism spectrum disorder, there is a dire need to increase the 
knowledge among professionals, in order to ensure smooth 
treatment.

Conclusion

In spite of inclusion of behavioural management principles 
into the curriculum, the level of knowledge has been low, 
both among the paediatric dental professionals and post-
graduate students. Behavioural management principles form 
the core of paediatric dentistry. A knowledgeable paediatric 
dentist can successfully treat children and can make the dental 
visit less anxious and enjoyable for both the parents and 
children. And this in turn will decrease long term consequences 
and more serious dental problems. 

From the results of the current study, we recommend that 

paediatric dentists must possess strong theoretical knowledge 
of behavioural management principles and appropriate 
practical application of the same. Psychologists can also be 
included, to provide theoretical knowledge on the subject. 
The dental curriculum can be modified to provide in-depth 
knowledge of behavioural management principles, and can 
also include practical demonstrations to students. This can 
also be done as a part of continuing dental education and 
by providing hands-on training. Thorough knowledge and 
appropriate application of behavioural management principles, 
can help treat and prevent dental problems in children.
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