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Abstract
Background

Behaviour management in paediatric dentistry requires not only technical competence but also communication
skills, ethical judgement and appropriate clinical decision-making. Dental students' perceptions of behaviour
management techniques may influence their future professional practice, yet less is known about how
undergraduate clinical training shapes these perceptions over time. This study aimed to assess dental
students' perceptions of paediatric behaviour management techniques, examine the psychometric structure of
the questionnaire used, and explore the influence of sociodemographic and experiential factors and
undergraduate training.

Methods

A longitudinal cohort study was conducted among fourth- and fifth-year dental students at the European
University of Madrid during the 2024/2025 academic year. Students completed an anonymous and voluntary
questionnaire at the beginning and end of the academic year. The questionnaire included sociodemographic
and experiential variables and assessed the acceptance of 17 paediatric behaviour management techniques
using a five-point Likert scale. Descriptive analyses, internal consistency analyses using Cronbach's alpha and
McDonald's omega, exploratory factor analysis based on a polychoric correlation matrix, subgroup
comparisons using Mann-Whitney U and Kruskal-Wallis tests, and temporal stability analyses using Spearman
correlations were performed.

Results

At baseline, 338 students participated, and follow-up data were available for 311 students. The most accepted
techniques were positive reinforcement, tell-show-do and distraction, whereas passive restraint, hand-over-
mouth and not allowing the child to speak were the least accepted. The questionnaire showed acceptable
reliability for exploratory purposes and a two-factor structure distinguishing communication/reinforcement-
based techniques from restrictive/pharmacological techniques. Perceptions differed according to year of study,
gender, nationality, previous clinical experience and experience with children. Temporal stability between
baseline and final measurements was low, suggesting that students' perceptions were not fixed and may be
influenced by educational and clinical exposure.

Conclusions

Dental students showed a clear preference for communicative and reinforcement-based behaviour
management techniques and lower acceptance of restrictive approaches. The questionnaire demonstrated a
coherent two-dimensional structure with educational relevance. These findings suggest that undergraduate
clinical training may play an important role in shaping students' attitudes towards paediatric behaviour
management and highlight the need for curricula that explicitly integrate communication, ethical reflection and
supervised clinical experience.
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Background

Paediatric dentistry requires professionals not only to possess technical skills, but also a strong ability to
manage the behaviour of young patients, whose fear and anxiety can hinder the delivery of treatment (1).
Behaviour management is a fundamental pillar in guiding the child towards a positive dental experience (2).
Behaviour management techniques have evolved from coercive approaches towards models centred on
communication and the child’s well-being (3), and are classified into basic techniques (communication,
reinforcement, distraction) and advanced techniques (protective stabilisation, sedation, general anaesthesia)

2).

Dental students’ perceptions of these techniques are a key indicator, as they reflect the training received and
predict their future clinical practice (4-6). Sotto et al. (4) demonstrated that training can significantly alter
students’ perceptions, increasing acceptance of aversive techniques following a specific course. Subsequent
studies in different cultural contexts have confirmed this influence, showing that students in higher-year
courses tend to accept advanced techniques more readily following clinical exposure (7-10).

However, there are gaps in our understanding of the underlying factor structure of the instruments measuring
these perceptions and of the stability of these perceptions throughout the training process (11). Most studies
have focused on cross-sectional designs (5, 12) and few have longitudinally assessed the impact of training
during a single academic year (4, 13).

Methods
Design and participants

A longitudinal cohort study was conducted among fourth- and fifth-year dental students at the European
University of Madrid during the 2024/2025 academic year. At baseline, 338 students completed the
questionnaire, and 311 students completed the final assessment. Participation was anonymous and voluntary,
in accordance with the ethical principles of the Declaration of Helsinki. The study was approved by the Ethics
Committee of the European University of Madrid, Spain [insert approval number].

Instrument

The questionnaire used in this study was developed for the purposes of the present investigation. Its content
and structure were based on previously published questionnaires and studies assessing perceptions and
acceptability of paediatric behaviour management techniques, particularly those by Sotto et al. and Luis de
Ledn, Guinot Jimeno and Bellet Dalmau (4,14). The initial version was drafted in Spanish by the research team
and adapted to the undergraduate dental education context. The first part collected sociodemographic data
and information on previous experience (age, gender, year of study, nationality, clinical experience, previous
dental and medical experiences, and experience caring for children). The second part assessed acceptance of
17 behaviour management techniques (Table 1) using a Likert scale ranging from 1 ('strongly disagree’) to 5
('strongly agree').
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For linguistic validation, the Spanish version was translated into English by a native English speaker with
experience in dental terminology and independently back-translated into Spanish by a native Spanish speaker.
Discrepancies between the original Spanish version and the back-translated version were reviewed by the
research team until semantic and conceptual equivalence was achieved.

Before final administration, the questionnaire was piloted in a reduced sample of students under comparable
conditions. Item-level agreement was assessed using weighted Cohen's kappa coefficients to evaluate
preliminary reliability of the translated instrument. The final English-language version of the questionnaire is
provided as Additional file 1.

Table 1
Behavioural management techniques assessed

Code Technique

T1 Tell-show-do

T2 Not allowing the child to speak

T3 Voice control

T4 Hand over mouth

T5 Nitrous oxide/inhaled oxygen

T6 Encourage the child not to be a coward
T7 Active immobilisation

T8 Passive restraint (straps)

T9 Distraction with videos or music

T10 Positive reinforcement

T11 Sensory stimulation

T12 Communicating pain

T13 Explanation of the procedure
T14 Pharmacological sedation
T15 General anaesthesia

T16 Promising a present

T17 Use of euphemisms

Procedure

The questionnaire was administered at two key points: at the start of the 2024/2025 academic year (baseline
assessment) and at the end of the same academic year, after theoretical and practical clinical training in
paediatric dentistry. Students completed the questionnaire in person at the University Polyclinic of the
European University of Madrid, taking an average of 4 minutes and 38 seconds.
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Data analysis

A descriptive analysis of the variables was carried out. As the variables did not follow a normal distribution
(Kolmogorov-Smirnov test, p<.05), non-parametric tests were used: Mann-Whitney U for two groups and
Kruskal-Wallis H for three groups, with calculation of effect size (r and epsilon squared). The reliability of the
questionnaire was analysed using Cronbach's alpha and McDonald's omega. To explore the internal structure,
an exploratory factor analysis (EFA) was performed using a polychoric correlation matrix, minimum residuals
extraction and oblique rotation, after verifying sample adequacy with the Kaiser-Meyer-Olkin index and Bartlett's
test of sphericity. Temporal change and stability were explored by comparing baseline and final measurements
and, where individual-level linkage was available, using Spearman correlations between the two time points.
The analyses were performed using SPSS v.28 and RStudio v.2024.03. Statistical significance was set at p<.05.

Results

Sample characteristics

The initial sample (n = 338) was characterised by a predominance of women (56.8%), with a balanced
distribution between 4th (53.3%) and 5th year (46.7%) students. There was a notable high proportion of
international students (62.7% from the EU, excluding Spain) and a high level of prior exposure to dental practice
(84.3% had observed treatments). The mean age was 24.3 years (SD = 3.77). Tables 2 and 3.
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Table 2

Frequency table. Sociodemographic variables 1/2.

Items (N = 338)

Gender

Year
Academic

Nationality

Do you have any older

?

Do you have younger
?

Are you

married?

Do you have children?

. Male

. Female

. Year4

. Year 5

. Spanish

. EU (excluding Spain)
. Non-EU

No

. Yes
. No
. Yes
. No
. Yes
. No

. Yes

Descriptives
43.2% (146)
56.8% (192)
53.3% (180)
46.7% (158)
23.1% (78)
62.7% (212)
14.2% (48)
40.5% (137)
59.5% (201)
47.3% (160)
52.7% (178)
95.9% (324)
4.1% (14)
99.1% (335)
9% (3)
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Exploratory and descriptive analysis. Sociodemographic variables (N = 338).

Table 3

Variables Exploration: Form

Skewness Kurtosis Normal

value

Age (years) 5.06 43.42 <.001*

N/A .61 -.53 <.001*
regarding

previous

dental

experiences

N/A (no 45 -.82 <.001*
previous

medical

history)

Previous .08 -.76 <.001*
experience

looking

after other

children

distributed.

Note. ND: Level of dissatisfaction.

Centrality

Mean

24.30

2.04

2.08

2.86

Median

23.50

2.00

2.00

3.00

Range
(Min./Max.)

20.00/
65.00

1.00/5.00

1.00/5.00

1.00/5.00

Variability
Std.  Range
dev.

IQR
Est.
3.77 3.00
1.07 2.00
1.02 2.00
1.20 2.00

When n > 50, the Kolmogorov-Smirnov test is used; when n < 50, the Shapiro-Wilk test is used.

NS Non-significant deviation; the variable is normally distributed * Significant; the variable is not normally

Initial acceptance of behaviour management techniques

At the outset, the most highly rated techniques were those involving positive reinforcement and

communication: T10 (positive reinforcement, M = 4.36, SD = 0.88), T1 (tell-show-do, M = 4.30, SD = 0.87) and T9
(distraction, M =4.11, SD = 0.91). In contrast, restrictive and aversive techniques received the lowest scores: T8
(passive restraint, M =2.12, SD = 1.08), T4 (hand over mouth, M =2.35, SD = 1.19) and T2 (not allowing the child

to speak, M =2.26, SD = 1.10) (Table 4).
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Table 4

Initial acceptance of behaviour management
techniques (n = 338) SD: standard deviation;
IQR: interquartile range

Technique Mean (SD) Median IQR
T10 4.36 (0.88) 5.00 1.00
T1 4.30(0.87) 4.50 1.00
T11 4.21(0.82) 4.00 1.00
T9 4.11(0.91) 4.00 1.00
T5 4.00(1.02) 3.95 1.00
T15 4.00(1.15) 3.17 1.00
T3 3.95(0.84) 4.00 1.00
T17 3.83(1.03) 4.00 2.00
T16 3.82(0.98) 4.00 2.00
T13 3.17(1.09) 3.00 2.00
T6 3.14(1.05) 3.00 1.00
T14 3.00(0.99) 3.00 2.00
T7 2.88(1.07) 3.00 2.00
T12 2.78(1.14) 3.00 2.00
T4 2.35(1.19) 2.00 2.00
T2 2.26 (1.10) 2.00 2.00
T8 2.12(1.08) 2.00 2.00

Reliability and factor structure of the questionnaire

The internal consistency of the questionnaire was moderate (a =.69; w =.76), indicating acceptable reliability
for exploratory purposes, similar to other studies (4,16). The KMO index (.796) and Bartlett’s test (p<.001)
confirmed suitability for EFA. The parallel analysis recommended a two-factor solution. The EFA (Table 5)
revealed:

 Factor 1 (Communication/Reinforcement/Distraction): T11 (A =.83), T10 (A=.78), T9 (A=.75),T1 (A =.52),
T3 (A=.44),T16 (A =.48), T17 (A = .48).

 Factor 2 (Restrictive/Pharmacological): T8 (A =.69), T7 (A=.62), T14 (A=.62), T15 (A =.58), T5 (A=.54), T4
(A=.51), T2 (A =.35), T12 (A = .36).

The correlation between factors was practically zero (® = - .04), confirming their independence. This bifactorial
structure is consistent with the theoretical classification of behaviour management techniques (2,3) and
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constitutes a novel finding not previously described in the literature.

Table 5

Factor loadings (M) of the EFA with oblimin rotation
Technique Factor 1 Factor 2
T11 .83 .00
T10 .78 -.06
T9 .75 .03
T1 .52 -.19
T16 .48 .08
T17 .48 .08
T3 .44 19
T5 .34 .54
T2 -.31 .35
T8 -.27 .69
T7 .00 .62
T14 22 .62
T15 .03 .58
T4 -.16 .51
T12 .00 .36
T6 16 .30
T13 12 27
*Note: Factor loadings =.30 in bold. Factor 1: Communication/Reinforcement/Distraction; Factor 2:
Restrictive/Pharmacological. Correlation between factors: ® = - .04.*

Influence of sociodemographic and experiential factors
Significant differences were found (Table 6):
Year group

Year 4 showed greater acceptance than Year 5 of pharmacological sedation (T14, p=.009) and promising a gift
(T16, p=.012) [7.8].

Gender: Males accepted more restrictive techniques: T2 (not allowing talking, p=.039), T4 (hand over mouth,
p=.009), T15 (general anaesthesia, p=.038). Women rated T9 (distraction, p=.017) and T11 (sensory stimulation,
p=.003) more highly [4,18].
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Nationality: Non-EU students showed lower acceptance of positive reinforcement (T10, p<.001) and
euphemisms (T17, p<.05). Spanish students rejected passive immobilisation more (T8, p<.01) [17,19].

Clinical experience: Students with work experience were more accepting of T8 (passive immobilisation, p=.005)
and T12 (reporting pain, p=.006) [20,21].

Experience with children

Positive correlation with T9 (distraction using videos or music), T10 (positive reinforcement), T11 (sensory
stimulation), T16 (promising a treat), T17 (use of euphemisms); negative correlation with T2 (not allowing the
child to speak) and T4 (hand over mouth) (Table 7) [4].

Table 6
Significant differences in the acceptance of techniques by subgroup
Variable Technique Group 1 (Mean) Group 2 p-value Effect size (r)
(Mean)
Course T14 (sedation) 4th (3.11) 5th (2.88) .009 142 (p)
T16 (promise of a gift)  4th (3.96) 5th (3.67) .012 136 (p)
Gender T2 (no speech) Male (2.41) Female .039 112 (p)
(2.15)
T4 (hand-over-mouth) Male (2.54) Women .009 141 (p)
(2.21)
T9 (distraction) Women (4.20) Male (3.99) .017 .130 (p)
T11 (stimulation) Women (4.32) Male (4.06) .003 .160 (p)
T15 (anaesthesia) Male (2.86) Female .038 113 (p)
(2.61)
Nationality =~ T8 (passive restraint) EU (2.20) / Non- Spanish .003/.022 .173/.204 (p)
EU (2.25 (1.83)
T10 (positive Spanish (4.56) / Non-EU <.001/.002 .337 (m)/.195
reinforcement) EU (4.39) (3.94) (p)
T17 (euphemisms) Spanish (3.90) / Non-EU .027/.019 .197/.145 (p)
EU (3.89) (3.48)
Clinical T8 (passive Yes (2.37) No (2.00) .005 152 (p)
exp. immobilisation)
T12 (report pain) Yes (3.01) No (2.66) .006 .149 (p)

p: small; m: medium
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Table 7

Correlations between levels of dislike and experience with children (Spearman). **
p<.05; ** p<.01; T p<.10*

Technique Dental aversion Medical aversion Experience with children
T1 -.133* -.094t .054

T2 .055 .063 -.192%*

T4 .022 .017 -.123*

T9 .019 .024 Ja11%*

T10 -.102t -.101t .135*

T11 -.061 -.049 133

T13 113* .154** -.003

T16 -.031 -.005 A11*

T17 -.104t -.123* .135*

Impact of training on the stability of perceptions

The analysis of temporal stability suggested a high degree of instability in perceptions (Table 8). No significant
correlations were found between initial and final scores for any of the 17 techniques (p>.05). The only partial
exception was T17 (use of euphemisms), which showed a slight, non-significant correlation (r=-.184, p=.105).
These results indicate that initial perceptions did not strongly predict final perceptions, which is compatible
with the possibility that theoretical-practical training and clinical exposure may reshape students' attitudes.
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Table 8

Correlations between baseline and final
measurements (n = 338)

Technique Coeff (p) p-value Interpretation
T1 .004 .940 I
T2 .023 .691 I
T3 -.004 .948 I
T4 -.038 .509 I
T5 .029 615 I
T6 -.006 919 I
T7 -.018 .752 I
T8 .018 .758 I
T9 -.023 .691 I
T10 -.038 .501 I
T11 -.048 .398 I
T12 .025 .656 I
T13 .004 .940 I
T14 .056 324 I
T15 .062 274 I
T16 .049 .388 I
T17 -.184 .105 L

Note: I: Insignificant; L: Mild

Discussion

This study provides a comprehensive overview of dental students’ perceptions of behaviour management
techniques in paediatric dentistry, highlighting the robustness of a two-dimensional questionnaire and, for the
first time in the literature, the impact of training on the instability of these perceptions over the course of an
academic year.

Acceptance of basic techniques and rejection of restrictive
techniques

The high acceptance of techniques such as “tell-show-do” (T1, M = 4.30) and positive reinforcement (T10, M =
4.36) is consistent with the findings of numerous international studies (4-6, 12, 13). Sotto et al. (4) reported
that, following an educational course, scores for “tell-show-do” increased significantly (from 84.5t0 92.6 on a
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scale of 0—-100), similar to our high scores at T1. York et al. (5) found that 78.9% of students reported having
been taught to use “tell-show-do”, and 77.9% had used it in their practice, confirming its centrality in the
curriculum.

Oliveira et al. (12), in a study with Brazilian students in their first, third and eighth semesters, also found that
“positive verbal reinforcement”, “distraction” and “tell-show-do” were the most accepted techniques across all
semesters, with averages above 8.0 on a 0-10 scale. Our results replicate this pattern, with T10 (positive

reinforcement), T1 (“tell-show-do”) and T9 (distraction) being the highest-rated.

The rejection of restrictive techniques such as passive restraint (T8, M = 2.12) and “hand over mouth” (T4, M =
2.35) is consistent with the literature (5, 19, 20). York et al. (5) reported that only 2.1% of students had used the
“hand-over-mouth” technique, despite 77.9% reporting that they had been taught it. This discrepancy between
teaching and practice reflects the ethical evolution of the profession, which has led to the removal of these
techniques from clinical guidelines (21).

Galdino et al. (19), in their systematic review, concluded that the technique least accepted by students and
professionals was protective stabilisation, a finding confirmed by our results for T8 (passive immobilisation)
and T7 (active immobilisation). The qualitative studies by Marty et al. (20,22) explore this rejection in greater
depth, describing feelings of “violence”, “discomfort” and “failure” associated with the use of protective
stabilisation. Our fifth-year students, with greater clinical exposure, showed lower scores on T7 (active
immobilisation) than fourth-year students (2.85 vs. 2.91), suggesting that direct experience may reinforce the

rejection of these techniques.

Factor structure of the questionnaire

The most significant finding of this study is the clear two-dimensional structure of the questionnaire, not
previously described in the literature. The independence between the ‘communication/reinforcement’ factor
and the ‘restrictive/pharmacological’ factor (® = - .04) demonstrates that students perceive these categories
as conceptually distinct constructs. This structure empirically validates the theoretical classification of the
AAPD (2) and has important educational implications: training must address communication skills and critical
judgement for advanced techniques separately.

Bimstein et al. (8,13) compared undergraduate and postgraduate students, finding significant differences in the
acceptance of techniques according to educational level. Our EFA suggests that these differences could be
explained by the techniques belonging to different factors, which are valued differently depending on
accumulated experience.

Influence of training and the curriculum

The influence of the curriculum on the perception of behaviour management techniques has been documented
by numerous authors (4, 7, 8, 12, 13). Al-Jobair & Al-Mutairi (7) found that, following an academic year
comprising both theoretical and clinical components, Saudi students showed significant increases in
acceptance of aversive techniques (voice control, hand over mouth), all pharmacological techniques, and
modelling. Our fifth-year students showed lower acceptance of pharmacological techniques T14
(pharmacological sedation) and T15 (general anaesthesia) than fourth-year students (2.88 vs. 3.11 for
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sedation; 2.65 vs. 2.78 for general anaesthesia), which may reflect a more nuanced understanding of their
indications and limitations following clinical experience.

Ali et al. (16), in their study of Malaysian students, found significant differences in the acceptance of
communication techniques between pre-clinical and clinical students, with clinical students showing greater
acceptance of allowing the child to stop treatment (67.7% vs. 55.5%) and lower acceptance of not allowing the
child to speak (30.9% vs. 42.2%). Our results show similar patterns, with fifth-year students showing lower
acceptance of T2 (not allowing the child to speak, 2.35) than fourth-year students (2.19), although this was not
statistically significant.

Kalwitzki et al. (9) demonstrated that the teaching method (video recordings vs. lectures) influences the
perception of behaviour management techniques, with videos increasing the intention to apply them clinically.
Slaven et al. (11) compared three instructional methods; this study revealed that dental students’ knowledge of
basic behavioural guidance techniques improved following any type of instruction. Our study confirms that
training, regardless of the specific method, has a significant impact on reshaping perceptions.

Influence of cultural and gender factors

The cross-cultural differences observed (lower acceptance of positive reinforcement (T10) and euphemisms
(T17) among non-EU students) reflect previous findings. Ali et al. (16) found that, in Malaysia, reinforcement
techniques were highly accepted (70.7-90.9%), which they attributed to local culture and educational practices.
Our non-EU students may have different perceptions regarding the professional’s role and the relationship with
the patient.

Gender differences (greater male acceptance of restrictive techniques and female acceptance of
communicative techniques) are consistent with Sotto et al. (4) and Peretz et al. (17). Bimstein et al. (8) also
found that gender influenced perceptions of techniques such as talking to parents during treatment. Our results
show that men are more accepting of T2 (not allowing the child to speak), T4 (hand over mouth) and T15
(general anaesthesia), whilst women place greater value on T9 (distraction with videos or music) and T11
(sensory stimulation).

Impact of training on temporal stability

Our results suggest that perceptions of behaviour management techniques may be malleable and responsive to
the training context. The absence of significant baseline-final associations should be interpreted cautiously, but
it supports the educational relevance of addressing behaviour management attitudes explicitly during
undergraduate clinical training.

This finding has crucial educational implications. If perceptions are malleable, educators have both the
responsibility and the opportunity to actively shape empathetic, evidence-based professional attitudes. Training
should not be limited to the transmission of technical knowledge, but must include opportunities for ethical
reflection, case discussion and supervised practice that enable students to integrate professional values into
their clinical identity (20,22).

Limitations and future directions
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Our results are fully consistent with the systematic review by Galdino et al. (19), which included 21 studies on
the acceptability of behaviour management techniques among students and professionals. The authors
concluded that the most accepted techniques were ‘tell-show-do’ and positive reinforcement, whilst the least
accepted was protective stabilisation. Our findings confirm these conclusions with a large sample (n = 338) and
add the novel analysis of the training impact on the stability of perceptions.

Galdino et al. (19) also noted that the quality of the available evidence is very low, with 14 out of 21 studies
presenting a high risk of bias. Our study, with a robust longitudinal design and advanced psychometric
analyses, contributes to improving the quality of evidence in this field.

This study has certain limitations. It was conducted at a single university, which limits its generalisability. The
follow-up period is limited to a single academic year. Future studies should extend this period to assess
whether these perceptions become more established over time.

Conclusions

Dental students showed a clear preference for behaviour management techniques based on communication
and positive reinforcement, such as ‘tell-show-do’ and verbal reinforcement, compared with a marked rejection
of restrictive techniques such as passive immobilisation or hand-over-mouth, in line with the international
literature.

The questionnaire used had a valid and reliable two-dimensional structure, distinguishing between a
communication/reinforcement factor and a restrictive/pharmacological techniques factor, which empirically
validates the theoretical classification of behaviour management techniques.

The students’ perceptions were influenced by cultural, gender and experiential factors, including nationality,
prior clinical experience and childcare, which underscores the need to adapt training to multicultural contexts.

Perceptions were highly unstable throughout the training process, with no significant correlations between
initial and final course scores, demonstrating that theoretical and practical training plays a crucial role in
shaping professional attitudes. These findings highlight the need for purposeful educational programmes that
not only impart technical knowledge but also actively shape attitudes towards empathetic, ethical and
evidence-based behaviour management, incorporating opportunities for ethical reflection, case discussion and
supervised practice that enable students to integrate these values into their clinical identity.

Abbreviations

EFA

exploratory factor analysis
IQR

interquartile range
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Kaiser-Meyer-Olkin

SD

standard deviation.
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