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ABSTRACT 
Objective: To provide an overview of the most relevant studies on non-pharmacological behaviour 
management techniques for contemporary children, the so-called alpha generation, who undergo dental 
treatment. Material and Methods: A systematic search was performed on the Medline/PubMed and 
Google Scholar (grey literature) databases. The articles were read and data collected by two reviewers on 
an independent basis. Two reviewers collected data from the studies selected in tables structured by using 
the Rayyan QCRI software. The following data were extracted: year of study, child’s age, child’s gender, 
technique used. Results: A total of 322 articles were found, remaining only 17 after duplicates were 
removed and inclusion and exclusion criteria applied. The studies were conducted between 2010 and 2019 
in Saudi Arabia, Greece, India, Brazil, USA, Italy, and Switzerland. The samples ranged from 15 to 306 
children aged between 3 and 10 years old. The children attended the dental office for different reasons, 
ranging from simple prevention to endodontic treatment under local anaesthesia. Several behaviour 
modification methods are known to be used before and during a dental consultation. Conclusion: After 
reading the articles, we concluded that alpha generation children are inserted in a daily environment of 
modernization and that conventional non-pharmacological techniques using technology, such as audio-
visual glasses, are more interesting and make children distracted and relaxed during dental treatment, thus 
minimizing their stress, anxiety and fear. 
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Introduction 

Behaviour management in child dentistry is a science aimed at establishing a confidence relationship 

between patient and practitioner1. Some children are capable to cope well with potentially distressing 

situations, whereas others are more vulnerable to their own fears and impulses, thus making them more likely 

to react with emotional symptoms or non-cooperative behaviours [1]. The children’s reactions to dental 

treatment are associated with age, temperament characteristics, maturity, personality, previous experiences, 

and common and dentist-related fears [2,3]. 

There is an increasing trend for parents to be present during the dental treatment, and this may be 

explained by some reasons such as the today’s children are being seen and treated at a younger age; paediatric 

dentists adopt a more preventive approach to control oral diseases together with the parents, and the parents 

themselves want to be more present than in the past [4,5]. If, on the other hand, the presence of caretakers will 

not ensure good conduction of the treatment, it is important that they can observe it in a position in which the 

child cannot see them directly. This proximity between paediatric dentistry and children and their families 

helps the practitioner know the family’s daily routine, who can analyse the child’s behaviour and identify 

possible child abuse [6]. It is important to emphasise that in addition to physical characteristics, the abused 

child may have psychic disorders such as fear, anger, anxiety and distress, depression and isolation, compulsive 

lies, lack of confidence in adults, unjustified crying, reluctance to come back home, and poor school 

performance [7]. 

Interestingly, one can highlight that the behaviour of delaying the visit to the dentist for fear of pain 

or fear of dental care-related pain not only is harmful to health, but also can worsen the severity of a simple 

oral problem, which can demand specialised treatment over time and even invasive procedures (and 

consequently more possibility of feeling physical discomfort), in addition to increasing the treatment costs 

[8,9]. 

Management strategies are conceptualised in the literature as a means to reduce the levels of stress, 

anxiety and fear in children during their dental treatment, being mainly divided into two categories. The first 

category consists of non-pharmacological behaviour management approaches such as tell-show-do (T-S-D) 

technique, distraction, role modelling and positive reinforcement [10,11]. The second one consists of 

pharmacological techniques [12]. 

Classification of individuals by generation has been widely used by companies for refining their 

discourse and solutions according to the behavioural characteristics of each generation. This classification is 

also very useful to understand how individuals behave according to their generations. There is a worldwide 

consensus regarding the classification of individuals into five generations: traditional or veteran generation, 

which consists of those born between 1925 and 1940, baby boomer generation (those born between 1946 and 

1964), generation X (those born between 1965 and 1976), generation Y (those born between 1977 and 1994), 

generation Z (those born between 1995 and 2009), and finally the emergence of a new one, the so-called 

generation alpha. 

Generation alpha are those children born from 2010 to 2025, and due to the current social context, 

they are focused on technology and can become digital influencers with peculiar experiences in this regard, 

despite their low age [13]. Therefore, this new generation has no credit yet and, even so, they are impacting 

the expenses of their generation Y parents [14]. 

The 21st-century children pose some challenges to the healthcare professional because their style of 

life has changed in the past decades [15]. They participate in various social life activities in a more engaged 

way and have a more technological experience, living more in a home and school environment and strongly 
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driven by consumption. In this sense, they have knowledge and experiences no longer limited to family or 

school only, but which are processed through interactions with media and several other information sources 

[16]. 

In this scenario, it is necessary that further studies be performed to understand the narrow 

relationship between new generation and techniques for adaptive behaviour management of the new child 

patient in the dental setting. Therefore, the objective of this study was to map studies on behaviour 

management techniques in the literature and assess whether they are suitable for these contemporaneous 

children. 

 

Material and Methods 

Study Design 

This study was performed between July and September of 2020, in which it was possible to determine 

the knowledge on systematically mapped evidence to identify key concepts, theories, evidence sources and 

research [17]. 

 

Search Bases 

PubMed database and grey literature (Google Scholar) were searched, initially resulting in 100 

articles. We also included guidelines recommending behaviour management techniques for children. The 

search strategy was performed for children younger than 10 years old according to definitions set by the 

World Health Organisation. Type of dental care and behaviour management techniques were considered for 

systematisation of information rather than for comparison, which can contribute to the practice and research 

by identifying gaps in the existing literature. 

 

Search Strategy 

The search strategy was the following: 

((((children OR child OR pediatric OR paediatric OR infant OR toddler OR preschool AND 

(y_10[Filter])) AND (pediatric dentistry OR paediatric dentistry OR dental care for dentistry AND 

(y_10[Filter]))) AND (Behavioral management approaches OR behavioral techniques OR 

Psychological/behavioral techniques OR Parent-Child Relations OR Child Behavior OR Dentist-Patient 

Relations AND (y_10[Filter]))) AND (cohort study OR randomized clinical study AND (y_10[Filter]))) NOT 

(sedation OR autism OR pharmacology OR drugs OR therapeutics AND (y_10[Filter])). Briefly, we can 

observe the most common terms shown in the word cloud regarding our search strategy (Figure 1). 

 

Selection and Eligibility Criteria 

The selection of the studies was performed on an independent basis. Agreements were solved by a 

third researcher expert on the theme. The inclusion criteria of the studies were the following: 1) focus on non-

pharmacological behaviour management techniques in paediatric dentistry; 2) systematic reviews; prospective 

clinical assays (i.e., parallel groups or cross designs); observational studies (i.e., cohort, cross-sectional and 

case-control studies; series of clinical cases and case reports; guidelines); 3) publication from 2010 (beginning of 

the generation alpha era). The exclusion criteria were the following: 1) studies with children older than 10 

years old (out of the generation alpha); 2) studies with special need patients; 3) studies using pharmacological 

techniques; and 4) studies conducted before 2010. Only studies fully available for reading were considered for 

analysis, whereas the partially available ones had their authors contacted. 
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Figure 1. Word cloud. 

 

Data Extraction Process 

Two reviewers collected data from the studies selected in tables structured by using the Rayyan QCRI 

software. The following data were extracted: author, sample size, gender, child’s age, objective and study 

design, technique used and results. 

 

Results 

Study Selection and Data Extraction 

The flowchart of the study selection process is shown in Figure 2. The search on PubMed database 

yielded 313 articles, with two ones being excluded after reading the title and abstract. After exclusion of the 

remaining articles for not meeting the inclusion criteria, 17 ones were selected for data extraction. The search 

on grey literature was not relevant to our study because the resulting studies were not fully available or 

repeated on the other database, or the topics were out of scope. 

 

 

Figure 2. Flowchart.
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Table 1. Summary of characteristics extracted from the selected studies. 
Author Sample 

Size 
Gender Age 

(Years) 
Objective and Methods Techniques Used Results 

Boka et al. [4] 61 27 Boys and 31 
Girls  

3-8 To study the effectiveness of the presence of parents in behaviour 
management during dental care. Children were randomly divided 
into two groups. Use of conventional techniques and presence of 
the parents. If the children behaved non-cooperatively, the parents 
were asked to leave the dental office. 

Non-pharmacological 
techniques and presence 

of parents 

Presence of parents had 
no interference with 
dental care. 

Alnamankany [18] 46 23 Boys and 23 
Girls 

6-10 To assess the effect of video and role modelling on reducing 
dental anxiety. Use of an anxiety scale prior to dental care. 
Children were randomly divided into two groups: one group 
watched the video and the other did not. 

Audio-visual distraction 
and role modelling 

Children showed less 
anxiety in the dental 
office. 

Vishwakarma et al. [19] 98 57 Boys and 41 
Girls 

5-7 To assess the efficacy of the T-S-D technique with live role 
modelling and compare the techniques during the dental visits. 
Children were randomly divided into two groups. Phase I (first 
visit): Group I - children were conditioned to receive several 
dental procedures using live role modelling followed by oral 
prophylaxis; Group II-– children were sent to the game room 
where dental toys and customised dental tools were available 
along with a cartoon character, followed by oral prophylaxis. 
Phase II (second visit): after a 7-day interval, all children 
underwent rotary restorative treatment.  

Role modelling, dental 
toys and games, and T-

S-D technique 

T-S-D technique made 
children more 
comfortable and 
confident during dental 
care. 

Prado et al. [20] - - - To determine whether distraction techniques reduce anxiety and 
fear of the children and adolescents during dental treatment. 
Controlled clinical studies on any type of distraction technique for 
managing dental anxiety and fear in children and adolescents were 
included. 

Systematic Review Distraction decreased 
anxiety. 

General Features of the Studies

 The studies included were conducted between 2010 and 2019 in Saudi Arabia, Greece, India, Brazil, USA, Italy, and Switzerland, all written in English language 
[4,18-33]. The samples ranged from 15 [32] to 306 [29] children aged between 3 [4,30] and 10 [18,25] years old. The children attended the dental office for different 
reasons, ranging from simple prevention to endodontic treatment under local anaesthesia. Several behaviour modification methods are known to be used before and during 
the dental consultation. Moreover, of all articles analysed, the merit of each strategy used by each author relies on the fact that each type of technique aims to prepare the 
child and facilitate treatment adherence. The results found showed the importance of establishing clear communication with the child patient with adequate language in 
each situation since the generation alpha children differ from those born 30-40 years ago. Today’s children go to school earlier and have access to technologies and media, 
which makes them more aware than a few years ago. We found that the studies included used the T-S-D technique together with audio-visual resources, which evolved over 
the years, in order to help manage the behaviour of these new children successfully during their experiences in the dental office (Table 1).
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Liu et al. [21] - - - To assess the efficacy of audio-visual distraction technique in the 
management of dental anxiety in children. 

Systematic Review Audio-visual 
distraction technique 
was less effective. 

Serra Negra et al. [22] 34 18 Boys and 18 
Girls 

4-6 To analyse the effect of music on the child’s anxiety during dental 
care. The study involved a cross, randomised, clinical trial with 34 
children presenting two caries lesions on the occlusal surfaces of 
molars. Children were divided into two groups: (G1) in the first 
session, dental restoration was performed with no music and in 
the second session with music.  Clinical examination was 
performed in the first session and a modified atraumatic 
restorative treatment was performed in the second and third 
sessions. Mozart’s 40th symphony was played on earphones. Pulse 
rate was measured with a wrist oximeter. The Brazilian version of 
the Eysenck Personality Questionnaire - Junior (EPQ-L) was used 
to measure the child’s personality. 

Music Reduced the anxiety. 

Garrocho-Ranchel et al. [23] 36 Not Mentioned 5-8 To assess the efficacy of audio-visual techniques as a way of 
distraction to reduce anxiety during dental treatment. Cross, 
clinical trial in which 36 children received different dental 
procedures in two sessions according to the Frankl II and III 
scales, with and without audio-visual system. In the control visit, 
they were exposed to distraction, but conventional non-aversive 
behaviour management was used. Each dental visit was divided 
into four phases (explanation, anaesthesia injection, placement of 
rubber dam/use of tweezers and handpiece at high speed for 5 
minutes). Pain in each phase of treatment was measured by using 
the Face, Legs, Activity, Cry, Consolability (FLACC) Scale. 
Comparison of the results regarding both interventions was 
statistically analysed by using Wilcoxon signed-rank test.  

Audio-visual glasses for 
distraction showing 

animation chosen by the 
child 

Use of audio-visual 
glasses did not reduce 
anxiety. 

Kauer et al. [24] 30 Not Mentioned 4-8 To assess the use of audio-visual tools as a way of reducing 
anxiety during dental care. This study was performed with 
children according to two age groups, that is, 4-6 and 6-8 years 
old in the first dental visit. The children of each age group were 
further divided into 3 subgroups: control, audio distraction and 
audio-visual distraction (n = 10 each). Each child of all subgroups 
attended three dental visits. The level of anxiety in each visit was 
assessed by using a combination of parameters for measurement of 
anxiety. Data were collected and tabulated for statistical analysis. 

Audio-visual 
distraction; music and 

voice control 

Audio-visual 
distraction made 
children less anxious. 

Bagattoni et al. [25] 48 22 Boys and 26 
Girls 

5-10 To assess the distraction technique by using audio-visual tools 
during dental restoration. Cross, randomised, clinical study. One 
restoration was performed by using audio-visual glasses and other 
using conventional behaviour management techniques. Subjective 
and objective pain was assessed by means of the revised Face Pain 
Scale (FPS-r) and the Face, Legs, Activity, Cry, Consolability 
(FLACC) scale. 

Audio-visual distraction 
with cartoon; T-S-D 
technique; voice tone; 
positive reinforcement. 

Audio-visual technique 
did not replace 
conventional 
techniques. 
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Fakhruddin et al. [26] 60 31 Boys and 30 
Girls 

4-7 To assess the distraction technique with audio-visual tools to 
decrease anxiety in children undergoing anaesthesia. Clinical, 
cross, randomised study. Children were randomly divided into 
two groups and attended two sessions of pulp therapy at 1-week 
interval. In the session of treatment I, Group A used audio-visual 
glasses for distraction, whereas Group B watched a video on TV 
screen only. In the session of treatment II, Group A was 
submitted to pulp treatment with no audio-visual glasses for 
distraction, whereas Group B underwent pulp treatment with 
them. Each session involved pulp treatment of equivalent teeth on 
both sides of the mouth. In each session, the modified Child 
Dental Anxiety Scale (MCDAS) (f) was used to assess the level of 
anxiety before treatment. After the procedure, the children were 
instructed to rate their pain during treatment according to the 
Wong-Bakers Faces Pain Scale (WBs). Changes in the wrist 
oximeter and heart rate were recorded every 10 min. 

Audio-visual glasses for 
distraction and TV 

Set of techniques made 
children less anxious. 

Sayed et al. [27] 90 Not Mentioned 7-9 To assess the use of TV showing a live dental procedure to the 
children as a way of reducing their anxiety during dental 
restoration. The study was a cross-sectional, randomised, 
controlled, clinical trial. Data were obtained during the two visits. 
The children were randomly divided into two groups. The 
restorative procedures were performed on one tooth per visit at a 
1-week interval. The procedure was shown alive to the patient by 
using the video output linked to the TV screen. The levels of 
anxiety were assessed by using Venham Picture scale and writs 
oximeter. 

Audio-visual distraction 
and T-S-D technique 
 

Set of techniques made 
children less anxious. 

Ghadimi et al. [28] 28 14 Boys and 14 
Girls 

4-5 To assess the effect of audio-visual distraction techniques on the 
anxiety during dental treatment. Cross-clinical, randomised study 
was conducted with 28 children, who were randomly divided into 
two groups of 14 each. In Group 1: dental procedure was 
performed in the first visit while the patients were watching a 
cartoon, which was used as a visual distraction tool; in the second 
visit, the dental procedure was performed based on the T-S-D 
technique. Group 2: visual distraction was used in the second visit, 
whereas T-S-D technique in the first. Dental procedures were 
similar in both groups during the visits. Level of anxiety was 
determined by using the Venham Picture test and pulse rate in the 
beginning and end of each visit. Patient’s behaviour was also 
measured by using the Frankl’s behaviour rating scale (FBRS). 

Audio-visual distraction Audio-visual 
distraction reduced the 
anxiety. 

Rank et al. [29] 306 Not Mentioned 4-6 To assess the effect of reward on motivation after dental 
treatment. Randomised, blinded study with systematic 
convenience sample of 396 children who had no previous dental 
experience and attended public dental services. Children were 
divided into control (G1) and experimental (G1) groups, with the 
latter receiving positive reinforcement with reward after dental 

T-S-D technique 
 

T-S-D technique 
decreased anxiety 
along with frequent 
visits to the dental 
office. 
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care. Projective test was used along with Venham Picture test. 
Hine et al. [30] 40 24 Boys and 16 

Girls 
3-6 To study the use of video to reduce anxiety during dental care of 

children. The video was created by a dentist using technology 
available and implemented in a routine clinical setting. The 
participants were randomly divided into two groups, one watching 
a brief video with a model and the other watching a control video 
before the routine dental care. All sessions were recorded in video 
and then independently evaluated by blinded observers. Behaviour 
data were recorded at a 15-second interval and physical and vocal 
interruptions were included as well. Subjective measurements of 
cooperation were also performed by observers and dental 
professionals. 

Audio-visual distraction 
with video on dental 
care recorded by the 

dentist 

Video was effective.  

Al-Khotani et al. [31] 56 Not Mentioned 7-9 To assess the distraction technique with audio-visual tools to 
reduce anxiety in children undergoing dental treatment. Children 
were randomly divided into two groups: control group with no 
distraction (CTR) and distraction group (AV). Three visits for 
dental treatment were provided for each patient. Anxiety and 
cooperative behaviour were assessed by using the Facial Image 
scale (FIS), clinical anxiety scale, and modified Venham’s clinical 
ratings of anxiety and cooperative behaviour scale (MVARS). 
Vital signs, blood pressure and heart rate were monitored. 

Audio-visual distraction 
with cartoon 

Audio-visual technique 
did not replace 
conventional 
techniques. 

Fakhruddin et al. [32] 15 7 Boys and 8 
Girls 

5-7 To assess the distraction technique with audio-visual tools to 
reduce anxiety in children undergoing anaesthesia. Clinical, cross, 
randomised study. The children were randomly divided into two 
groups (Group A, n = 7; Group B, n = 8). The study involved 
three sessions at a 1-week interval. In session I, the T-S-D 
technique was used during prophylaxis while the participants 
watched a film (with sign language) with and without audio-visual 
glasses. In the final of session I, the smiling face score was used to 
assess anxiety. In sessions II and III, respectively, both groups 
underwent pulp treatment of teeth equivalent on both sides of the 
mouth with and without audio-visual glasses and vice-versa. After 
the procedure, the children were instructed to rate their pain 
during the treatment according to the Wong-Bakers Faces Pain 
Scale (WBs). Changes in the wrist oximeter and heart rate were 
recorded every 5 min. 

Audio-visual distraction 
and T-S-D technique 

Audio-visual glasses 
made children less 
anxious. 

Guinot Jimeno et al. [33] 34 Not Mentioned 6-8 To assess the parents’ perception on the anxiety of their children 
by using audio-visual resources during dental treatment. This 
non-randomised cross study was performed in two sessions for 
restorative treatment. In the last session, the patient watched a 
cartoon film. 

Audio-visual glasses for 
distraction  

Audio-visual glasses 
made children less 
anxious, but there was 
little interference of the 
parents. 
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Discussion 

Human development is the product of a continuous interaction between heredity and environment, 

with the latter having multiple influences on the individual’s life, that is, from the intra-uterine stage to the 

integral and multidimensional development [34]. The rationale for the practice of paediatric dentistry is based 

on the ability to guide children in their experiences during the treatment. Behaviour management techniques 

using good communication establishes social and relationship directives. Indeed, symptoms such as anxiety, 

fear and stress may be present in children, which can have a negative impact on their quality of life and make 

dental care difficult or even cause the patient to flee [9,15,35]. 

The generation alpha consists of children born after 2010 and of those who will be born until 2025 

who, since very young, are inserted in a daily-life setting surrounded by technology. These children are more 

independent than the older generations during their full development as they have ability to adapt to new 

technologies [13]. This concept is important for adaptation of the current behaviour management techniques. 

For this reason, we searched on databases for studies addressing psychological control of the child’s behaviour 

which were published from 2010. Among the limitations of the study, heterogeneity of the methodologies did 

not allow us to carry out a meta-analysis. The studies found according to the inclusion criteria were those 

recently published in the literature, that is, from 2014. The 3-4 year-olds are in the early childhood phase 

[4,28-30], a period in which the children are semi-independent as they have a certain self-control, logical 

reasoning and communicative development, all improving the communication with the practitioner. The 

learning process is quicker, countless skills are achieved and habits are formed in these generation alpha 

children. 

The dental literature is rich in descriptions of potentially cooperative patients. Regarding the adverse 

reactions from children, they have been specifically labelled as uncontrollable, defiant, shy or tense-cooperative, 

all behaviours that demand special attention from the paediatric dentist. Therefore, it is essential that a 

psychological approach be used in the dental carer to establish a confidence relationship between patient and 

practitioner to mitigate stress, anxiety and fear in the former [36,37]. In the prevention and treatment of 

dental anxiety in children, the techniques found in the literature have shown good results as they are 

scientifically accepted and efective [38]. Among these techniques, one can cite the following: tell-show-do 

technique, introduced in 1959 by Adelson [39]; positive reinforcement technique, which consists in rewarding 

the child when the desired behaviour is achieved, thus motivating him or her for the next visits [37,40]; 

modelling technique, in which the child learns by observing [37]; voice control and distraction, whose goal is 

to change the child’s focus and attention on an unpleasant moment or procedure [31]. However, we have been 

seeing children who have a fascination for technology. In 2010, the year marking the beginning of generation 

alpha, iPad® and Instagram were launched and “app” was the word of the year according to the American 

Dialect Society. These children believe that the technology’s omnipresence in these years of formation leads to 

the increase in digital alphabetisation, as they access devices to play music, turn on the light or TV set by voice 

and learn through gamification, but on the other hand they have shorter attention spans and impaired social 

formation. The dental visit time for a child was not changed, lasting on average 30-40 minutes. In the studies 

published from 2010 to date, we observed that behaviour management techniques are related to the use of 

audio-visual glasses, which is a technologically updated method of distraction. According to Ram et al. [41], 

the use of audio-visual glasses was more interesting and effective for decreasing the anxiety and improving the 

cooperative behaviour of the child compared to relaxing techniques with TV set or music in the dental office. 

This may occur because distraction with audio-visual glasses make children be focused on the animation they 
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are watching rather than on the noises in the dental office, such as those produced by high- and low-speed 

headpieces, photo-curing devices and X-ray. 

Role modelling is another approach which was modernised by some authors. In this case, the surgeon 

dentist makes a video showing models using the T-S-D technique during the dental care and the child, still in 

the waiting room, watched it on the iPad ® or smartphone and thus had an idea about the treatment. These 

approaches, when adapted to a computer screen and/or audio-visual glasses, can make the child less anxious 

during dental care [23,28,31,32]. Interestingly, the presence or absence of the parents did not influence the 

improvement of the child’s behaviour during dental care [4,33]. However, it is important to say that all the 

studies selected described more than one way of managing the child’s behaviour, including frequent visits for 

dental care. Therefore, the way how the paediatric dentist interacts with the child will influence the success of 

any dental treatment. Moreover, the use of conventional methods (e.g. T-S-D technique, positive reinforcement 

and music) together with technology (e.g., audio-visual glasses) provides a positive relationship between 

practitioner and child, as the anxiety of the former is reduced. 

The more information on the children and their interaction with the environment where they live, the 

better for the practitioner to manage their behaviour accordingly and to have an adequate understanding of 

each patient. It is essential to know these strategies and update them to reduce the anxiety or negative 

behaviour of the paediatric patient before the dental treatment. 

 

Conclusion 

Today’s children are born wired as they live surrounded by technology and are having a new view of 

the world, meaning that the use of interactive screens and audio-visual glasses is paramount. Therefore, it is 

essential to use these devices to distract and consequently relax the paediatric patient during the dental 

treatment. 

It is important to say that the paediatric dentist should be prepared to improvise according to the need 

of each child and always updated about technological innovations, which can provide a more ludic approach 

without losing humanisation and effectiveness. 
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