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ABSTRACT

Background: Pediatric dental anxiety had remained a major barrier to care, with the need
for brief non-pharmacologic strategies, especially during local anesthesia. Thaumaturgic
techniques had been hypothesized to reduce procedure-proximal anxiety through
attentional capture, positive affect, and expectancy modulation aligned with the cognitive
developmental stages.

Material and Methods: Six databases were searched (inception to final run), reference lists
and grey literature were screened, and authors were contacted for missing data. Two re-
viewers independently screened, extracted data and applied Cochrane RoB 2.0. Continuous
outcomes were synthesised with random-effects models using mean difference (MD) or
standardized mean difference (SMD) with 95% Cis.

Results: Four randomized trials (k = 4; N = 690) met inclusion. Trick-specific syntheses showed
that the thumb-and-light routine produced a pooled MD = -3.40 (95% Cl -6.18 to -0.67; I =
95.9%; T2 = 7.76; prediction interval -13.35 to 6.55), the magic coloring book yielded SMD = -2.65
(95% Cl -4.02 to -1.29; 12 = 81.5%; 12 = 0.80), and the item-prediction routine yielded SMD = -4.73
(95% CI -5.74 to -3.72). Qualitative synthesis showed stage-contingent benefits (visual salience
favoured younger children; rule-/prediction-based routines favoured older cohorts), larger
effects versus minimal/standard comparators than versus active audio-visual distraction,
and greater impact when timed to the injection moment.

Conclusions: Thaumaturgic techniques were associated with clinically meaningful, pro-
cedure-proximal reductions in pediatric dental anxiety, with magnitude conditioned by
cognitive stage, trick family, and comparator stringency.
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RESUMEN

Antecedentes: La ansiedad dental pediatrica ha sido una barrera importante para la atencion,
lo que subraya la necesidad de estrategias breves no farmacologicas, especialmente durante la
anestesia local. Se ha planteado la hipotesis de que las técnicas taumatdrgicas reducen la ansiedad
ante el procedimiento mediante la captacion de la atencion, el afecto positivo y la modulacion de
las expectativas, en consonancia con las etapas del desarrollo cognitivo.

Materialesy métodos: Se realizaron blsquedas en seis bases de datos (desde su inicio hasta la Gltima
revision), se examinaron las listas de referencias y la literatura gris, y se contactd a los autores para
obtener datos faltantes. Dos revisores examinaron y extrajeron los datos de forma independiente,
aplicando la prueba Cochrane RoB 2.0. Los resultados continuos se sintetizaron con modelos de
efectos aleatorios utilizando la diferencia de medias (DM) o la diferencia de medias estandarizada
(DME) con intervalos de confianza del 95 %.

Resultados: Cuatro ensayos aleatorizados (k = 4; N = 690) cumplieron los criterios de inclusion. Las
sintesis especificas de trucos mostraron que la rutina de pulgar y luz produjo una MD combinada
=-3,40 (IC del 95 % -6,18 a -0,61; 12 = 95,9 %; T2 = 7,76; intervalo de prediccion -13,35 a 6,55), el libro
magico para colorear arrojo una SMD = -2,65 (IC del 95 % -4,02 a -1,29; 12 = 81,5 %; T2 = 0,80) y la rutina
de prediccion de elementos arrojo una SMD = -4,73 (IC del 95 % -5,74 a -3,72). La sintesis cualitativa
mostro beneficios dependientes de la etapa de desarrollo (la prominencia visual favorecio a los
ninos mas pequenos; las rutinas basadas en reglas/predicciones favorecieron a los grupos de
mayor edad), mayores efectos en comparacion con los comparadores minimos/estandar que con
la distraccion audiovisual activa, y un mayor impacto cuando se sincronizaba con el momento de
la inyeccion.

Conclusion: Las técnicas taumatirgicas se asociaron con reducciones clinicamente significativas y
proximas al procedimiento en la ansiedad dental pediatrica, cuya magnitud estuvo condicionada por
la etapa cognitiva, el tipo de truco utilizado y la rigurosidad del comparador.

Palabras clave: Odontologia pediatrica; Ansiedad al tratamiento odontologico; Magia; Anestesia
local; Metaanalisis

INTRODUCTION In pediatric dentistry, local anesthesia (LA)

injection and other stages of treatment

Dental anxiety in childhood is a common,
clinically significant obstacle to care that
compromises cooperation, heightens physi-
ological arousal, extends the duration of
procedures, and enhances the risk of iatro-
genic events. Epidemiologic estimates indi-
cate that a sizeable number of preschool
and school-aged children experience clini-
cally significant dental fear, peaking in con-
cert with times of rapid socio-emotional and
cognitive development.?

proximal to needles are uniformly reported
to be the most anxiety-provoking aspects
of care; these moments represent high-
value targets for brief, non-pharmacological
behavior-guidance strategies that can be
provided chairside using no special equip-
ment.® Standardized instruments, including
the Children’s Fear Survey Schedule-Dental
Subscale, the Venham Picture Test, the Fa-
cial Image Scale, and procedure-proximal
physiological indices like heart rate, permit
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quantification of both subjective distress
and autonomic activation, thereby enabling
rigorous assessment of intervention effects
within and across studies.*

"Thaumaturgic" techniques-structured, age-
tuned "magic-trick" routines enacted by the
clinician to capture attention, elicit positive
affect, and build rapid rapport-represent
a distinctive subclass of distraction-cum-
engagement strategies with growing uptake
in pediatric medical and dental contexts.5
The theoretical rationale is multipronged.
First, attentional control accounts predict
that salient, surprising stimuli reduce the
processing of nociceptive and threat-relevant
cues, thereby attenuating anticipatory and
procedural anxiety.®

Second, affect as information models posit
that positive emotion induced by humor, cu-
riosity, and mastery expectation can reca-
librate threat appraisal and increase pain
tolerance.” Third, expectancy and social-lear-
ning mechanisms suggest that an engaging,
competent clinician who can reliably "violate"
benign expectations (e.g., making a light ap-
pear from a thumb) enhances perceived
control and fosters cooperative behavior in
children otherwise prone to oppositionality
under stress.® Importantly, these mechanisms
are not mutually exclusive and may operate
synergistically during brief clinical encounters.
These considerations together motivate a
developmentally stratified synthesis focused
on clinically salient moments of distress. An
evidence framework that explicitly maps trick
typology to cognitive stage, anchors outcomes
to validated, procedure-proximal instruments,
and benchmarks against standard non-phar-
macologic comparators can refine guidance
for chairside practice and inform training cur-
ricula in pediatric dentistry.9-10

It should also quantify between-study he-
terogeneity, explore moderators, such as cog-
nitive stage, procedure type, trick family, and
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measurement domain, and test the robus-
tness of pooled effects to risk-of-bias, small-
study, and publication-bias influences.&"

In this light, this systematic review and meta-
analysis will evaluate the effectiveness of
thaumaturgic techniques for reducing dental
anxiety in children during dental procedures-
with particular attention to LA injection-
quantify pooled effects versus conventional
behavior-guidance comparators, and estimate
stage-ontingent differentials and other mode-
rators while appraising risk of bias and certainty
of evidence.

MATERIALS AND METHODS

Registration and reporting framework

This systematic review and network meta-
analysis had been prospectively registered
with  PROSPERO (CRD42024511937). Methods
had been constructed a priori and reported
according to PRISMA 2020 reporting gui-
delines? The PECOS framework had been
defined as follows:

Population (P): children aged 2-14 vyears
undergoing dental procedures in clinical se-
ttings; analyses were planned a priori to align
with cognitive developmental stages (pre-
operational =2-7 years, concrete operational =7-
11 years, early formal operational =11-14 years).
Exposure/Intervention (E): thaumaturgic (ma-
gic-based) behavior guidance techniques
delivered chairside (e.g., thumb-and-light, ma-
gic coloring book, item-prediction), applied
either during or immediately before anxiety-
provoking procedural moments, particularly
local anesthesia (LA) administration.
Comparator (C): minimal or standard non-ma-
gic behavior guidance (e.g., communicative
management/tell-show-do) and, where avai-
lable, active non-magic distraction (e.g., au-
dio/video).

Outcomes (0): primary-post-procedure dental
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anxiety measured with validated pediatric
instruments (e.g., Facial Anxiety Scale [FAS],
Raghavendra-Madhuri-Sujata Pictorial Scale
[RMS-PS], Venham scales, Chhota-Bheem-
Chutki pictorial scale); secondary-procedure-
proximal physiologic arousal (heart or pul-
se rate, systolic/diastolic blood pressure),
observer rated behavior, and acceptability.

Figure 1

Study design (S): randomized controlled trials
and quasi-experimental comparative studies;
single-group pre-post studies had been
retained for descriptive synthesis only.

Eligibility criteria
Studies had to meet the following criteria:
enrolling human participants aged 2-14

Flowchart of the manuscript-screening process and their inclusion in the systematic review and
statistical analysis
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- Free full text not available, (n=3).
-Does not mention thaumaturgy,
(n=1).

-Irrelevant, (n=7).

- Not related to dentistry, (n=39).
- Does not mention methodology
for thaumaturgy technique
application, (n=1).

- Questionnaire based study (n=1).
- Details of technique not mentioned,
(n=1).
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(n=57)

SCREENING

(n=4)

Included papers for qualitative analysis
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(n=4)

Included papers for quantitative analysis
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years; evaluating a thaumaturgic technique
delivered by dental personnel; including a
comparator group; and reporting at least one
validated child anxiety outcome or physiologic
correlate measured during the same visit as
the intervention.

Non-comparative case reports/series, nar-
rative or systematic reviews, conference
abstracts without extractable data after
attempts to contact authors, non-dental
settings, interventions relying primarily on
pharmacologic anxiolysis or restraint, and
populations with conditions fundamentally
altering anxiety assessment were all exclu-
ded. Articles not in English, studies outside
clinical settings, and reports lacking adequate
numeric data after contact with the author
had been similarly excluded.

Information sources and search strategy

A comprehensive search was performed from
database inception to the final search date,
incorporating a 15-year recency filter at the
primary run and a no-date sensitivity sweep
to ensure capture. Six databases were queried:
PubMed/MEDLINE, Embase (Embase.com or
Ovid), Cochrane Library (CENTRAL and reviews),
Scopus, Web of Science Core Collection, and
Dimensions.

Controlled vocabulary (MeSH/Emtree) and
free-text terms had been combined using
Boolean operators and proximity opera-
tors, emphasizing constructs for "magic/
thaumaturgy," "distraction," "dental anxiety,"
"local anesthesia/injection,” "child/adoles-
cent,” and named scales (FAS, RMS-PS, Ven-
ham). Filters had included English language,
human studies, and pediatric age bands
approximating 2-14 years; sex had not been
restricted.

Data extraction and data items

Data had been extracted in duplicate with a
piloted form. Extracted items included: study
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identifiers (first author, year, country, setting),
design and recruitment period; participant
characteristics (age, sex, prior dental expe-
rience), cognitive stage groupings; clinical
context and procedural moment (e.g., inferior
alveolar nerve block, other LA), intervention
details (trick family, materials, duration, ti-
ming, deliverer, training), comparator type,
and fidelity notes.

Outcome data comprised post-procedure
anxiety scale (instrument, time-point, mean,
SD, n), baseline anxiety (if available), phy-
siologic measures (pulse/heart rate, blood
pressure), observer-rated behavior scales,
and adverse events. For multi-arm trials, arms
were mapped to predefined trick families
(thumb-and-light, magic coloring book, item-
prediction) and to age-stage strata.

Risk of bias assessment

Two independent reviewers applied the RoB
2.0® to each randomized comparison by
judging the risk for the following domains:
randomization process; deviations from in-
tended interventions, including blinding; mi-
ssing outcome data; outcome measurement;
and selection of reported results.

Statistical synthesis and meta-analysis
Because instruments differed across studies,
the primary effect measure for continuous
outcomes had been the standardized mean
difference (Hedges g with small-sample
correction). For physiologic outcomes mea-
sured on the same scale (e.g., pulse rate),
mean differences had been used. Analyses
had been performed in Meta-Analysis Online
(MAO)™ using a random-effects model; T2 had
been estimated with the DerSimonian-Laird
method, and 95% Cls had been calculated
using the MAO default variance estimator.
Heterogeneity had been quantified with 2
and 1%, and 95% prediction intervals had been
reported when k>2.
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Figure 2

Thumb-and-Light (visual light-thumb trick): continuous outcomes (lower = less anxiety)

Experimental Control Std. Mean Difference Std. Mean Difference
Study Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Guptaetal. [15] 2023  1.40 0.4900 30 4.77 0.8600 30 25.2% -4.75[-5.77;-3.74] l
Konde et al. [16] 2020 1.20 0.4000 20 4.40 0.5000 20 23.7% -6.93[-8.64;-5.22] ——
Kothari et al. [17] 2023 1.70 0.7000 15 3.10 1.3000 15 25.5% -1.30[-2.10;-0.51] .
Shree etal. [18] 2022  1.30 0.4700 20 1.80 0.6200 20 25.7% -0.89[-1.54;-0.24] P
Total (95% ClI) 85 85 100.0% -3.40[-6.18; -0.61] ——————
Prediction interval [-13.35; 6.55]
Heterogeneity: Tau® = 7.7591; Chi® = 73.88, df = 3 (P < 0.0001); I° = 95.9% ‘ I I 1
Test for overall effect: Z = -2.39 (P = 0.0168) -10 -5 0 5 10
Figure 3
Magic Coloring Book: continuous outcomes (lower = less anxiety)

Experimental Control Std. Mean Difference Std. Mean Difference
Study Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Guptaetal.[15] 2023 1.50 0.6300 30 3.00 0.8300 30 54.0% -2.01[-2.64;-1.38] =
Konde et al. [16] 2020 1.20 0.4000 20 3.40 0.8000 20 46.0% -3.41[-4.41;-2.41] =
Total (95% CI) 50 50 100.0% -2.65 [ -4.02; -1.29] -
Prediction interval [-17.06; 11.75]
Heterogeneity: Tau® = 0.7986; Chi® = 5.40, df = 1 (P = 0.0201); I* = 81.5% I I ! | I !
Test for overall effect: Z = -3.80 (P = 0.0001) -15 -10 5 0 5 10 15
Figure &4
Item Prediction: continuous outcomes (lower = less anxiety)

Experimental Control Std. Mean Difference Std. Mean Difference
Study Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Gupta et al. [15]2023 1.43 0.5000 30 4.43 0.7300 30 100.0% -4.73[-5.74;-3.72] —B¢—
Konde et al. [16] 2020 1.00 0.0000 20 4.50 0.5000 20 0.0%
Total (95% CI) 50 50 100.0% -4.73[-5.74;-3.72] -'—'-
Heterogeneity: Tau® = NA; Chi® = 0.00, df = 0 (P = NA); IF = NA% ! ! ! !
Test for overall effect Z = -9.18 (P < 0.0001) -4 -2 0 2 4
Figure 5
Bias levels assessed

I Low Some concerns
Risk of bias domains D1 D2 D3 D4 D5 |Overall

Gupta et al.’®

Konde et al."®

Study

Kothari et al."”

Shree et al."®

Domains:

D1. Bias arising from the randomization process. D2. Bias due to deviations from intended intervention. D3. Bias due to
missing outcome data. D4. Bias in measurement of the outcome. D5. Bias in selection of the reported result.
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RESULTS

As shown through Figure 1, the database
search retrieved 65 records (Dimensions =
57, PubMed Central = 4, PubMed = 3, Scopus =
1, handsearch = 0). Four studies ultimatly™-8
fulfilled all the eligibility criteria and were
included for the review.

Demographic variables assessed (Table 1)
All trials were conducted in India®™™ in ins-
titution-based dental college clinics™ " and
a tertiary dental hospital,” and all emplo-
yed randomized controlled designs.™>® The
recruitment period was NR for two data-
sets,>6 ~2021-2022 for one dataset,” and 2022
for one dataset.™ The age range spanned 2-13
years,™ 4-6 years,” and 4-13 years,"™ with
explicit developmental sub-age strata of 2-7,
7-11, and 11-13 years specified to align ana-
lyses with cognitive stages.”™ The sample
sizes were 360 (120 per stratum),™ 240 (80 per
stratum),’ 30, and 60." Sex distribution was
15:15 (male: female),” approximately 1:1,"® and
NR in two datasets.’s

Technique and assessment synthesis

The intervention portfolio consisted of thumb-
and-light routines,™ the magic coloring book
routine,®™ and the item-prediction routine,’"
while comparators included no-magic control
conditions,® conventional communicative ma-
nagement,” and audio/audio-video distraction
arms.®

Randomization/allocation involved a multi-
arm randomized framework,” random assign-
ment with limited procedural detail,’® 1:1 ran-
domization with assessor blinding for behavior
scales,” and sealed-envelope allocation by
independent allocators.®™ The out-come me-
asures included the Facial Anxiety Scale (FAS),
6 the Raghavendra-Madhuri-Sujata Pic-torial
Scale (RMS-PS),” the Venham anxiety/behavior
scale,”and the Chhota-Bheem-Chutki pictorial
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scale,® while timing captured pre-/post-pro-
cedure assessments,™ pre-LA and post-LA
assessments,® baseline and immediate post-
IANB assessments,” and pre- and post-LA on
the first visit assessments.'®

Meta-Analysis observations

The random-effects synthesis for the thumb-
and-light trick showed a significant post-pro-
cedure anxiety reduction versus comparators,
with a pooled mean difference of -3.40 (95% Cl,
-6.18 to -0.61; Z = -2.39, p= 0.017), where nega-
tive values favoured thaumaturgy (lower sco-
res = less anxiety). All four studies individually
showed effects in the same direction, with the
greatest decreases observed in the school-
aged cohorts using thumb-and-light against
minimal/no-magic controls and the smallest
decrease when thumb-and-light was tested
against an active audio-visual distraction com-
parator. Between-study heterogeneity was very
high (12 = 776; 2 = 73.88, df = 3, p< 0.0007; |2
= 95.9%), and the prediction interval (-13.35 to
6.55) was wide and crossed the null, indicating
that true effects may vary substantially across
settings.

The random-effects meta-analysis of the
Magic Coloring Book trick (two RCTs in chil-
dren predominantly in the concrete-ope-
rational stage, ~7-11 y) resulted in a large
and statistically significant anxiolytic effect
versus minimal/no-magic controls, with a
pooled standardized mean difference (SMD) =
-2.65(95% Cl-4.02t0 -1.29; Z=-3.80, p =0.0001),
where negative values indicated lower post-
procedure anxiety in the intervention. Both
studies favoured the trick individually (SMDs
~ -2.01 and -3.41).

Between-study heterogeneity was high (12 =
0.80; X2 = 5.40, p = 0.020; 12 = 81.5%), and the
prediction interval (-17.06 to 11.75) was wide
and crossed the null, suggesting substantial
variability in true effects across settings.
The random-effects synthesis for the Item-
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Prediction trick found an extremely large
decrease in post-procedure anxiety com-
pared with control, where the pooled SMD =
-4.73(95% Cl -5.74t0 -3.72; Z =-9.18, p< 0.0001),
with negative values favouring thaumaturgy
(lower scores = less anxiety). While two RCTs
were included, heterogeneity could not be
approximated (12 and 12 not applicable),
since one trial exhibited near-zero within-
group variance and contributed essentially
no weight; accordingly, the pooled estimate
was driven by the better-powered study in
older children.

Bias levels assessed

Risk of bias, assessed with Cochrane RoB
2.0 across five domains, was predominantly
low for the included trials (Figure 5). Two stu-
dies"® were judged low risk in all domains:
D1, randomization process; D2, deviations
from intended interventions; D3, missing out-
come data; D4, outcome measurement; and
D5, selection of the reported result, reflec-
ting adequate random sequence generation/
allocation, protocol-concordant delivery of
brief chairside interventions, near-complete
outcome capture within the same visit, use of
validated pediatric anxiety scales, and pres-
pecified analyses.

DISCUSSION

Thaumaturgic techniques - short, perfor-
mance-based "magic trick" illusions delive-
red chairside - had been described as sit-
ting at the crossroads of pediatric behavior
guidance, child cognitive development, and
procedural pain management, and were most
easily understood as simple tools that re-
direct attention, change emotion, and sha-
pe expectations in the moment.” In pediatric
dentistry, dental anxiety had been viewed
as a shifting state influenced by a child's
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underlying temperament, previous dental or
medical experiences and the immediate si-
tuation in the operatory; thaumaturgy was
deliberately used to target the child's real-
time thoughts and interpretations that made
the procedure feel more threatening at the
chairside.20-22

From a mechanistic point of view, thauma-
turgy had been hypothesised to operate via
at least four overlapping pathways: captu-
ring the child's attention from the out-side
with surprise or novelty, helping the child
voluntarily focus on the trick or task, chan-
ging how the child felt through humour or
curiosity and using the interaction to build a
rapid, positive relationship and a sense that
the clinician was skilled and trustworthy.?3
Accounts rooted in expectation and predic-
tion error further suggested that gentle,
clearly benign "violations" of expectation-
such as making a light appear or disappear-
might update the child's prior assumptions
about the situation just before something
painful or uncomfortable, leading to a sma-
ller defensive response.?

Neurocognitive models had been used to
make these ideas more plausible. Shifting
attention away from threatening cues in the
room could reduce activity in brain regions
linked with fear (such as the amygdala) and
change how strongly the salience network
flagged the procedure as dangerous, while
positive emotion and a sense of control might
activate descending pain-control systems
that reduce incoming pain signals during brief
procedures.?28 Fast, interactive engagement
with the child might also support top-down re-
gulation from prefrontal areas in school-aged
children who had enough executive capacity,
while at the same time working through more
basic, bottom-up distraction mechanisms in
younger children.?>3

Issues of implementation extended beyond
mechanisms. Training for clinicians had to cover
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basic infection control and hygiene for props,
the best timing in relation to key procedural
steps (for example, during topical application
versus immediately before needle insertion),
age appropriate wording, and how to stop
or switch strategies smoothly if the child’s
interest faded.3 Maintaining fidelity required
short, repeatable scripts with clear starting
and ending points, but also enough flexibility
to respond to each child's signals; practical
tools such as brief checklists and micro-skills
(including eye contact, pacing and voice tone)
could help standardise delivery without ma-
king it feel artificial.®® Ethical practice required
openness with parents, seeking assent from
the child as far as possible, avoiding any sense
of coercion, and being sensitive to children who
disliked surprise or did not want to take part;
the use of “magic” was intended to support
coping, not to bypass consent or dismiss clear
signs of distress.3

Future studies might use dismantling designs
to separate and test individual components-
such as the visual aspect of the trick, the
social engagement, and the narrative that
shapes expectations-and examine how each
part contributed to outcomes by measuring
attention and affect at the same time.®%
Beyond average effects, a precision behaviour-
guidance approach that examined moderators
suchasbaselineanxiety,temperament, previous
dental experiences and neurodevelopmental
characteristics would make it possible to
match specific tricks or styles of thaumaturgy
to individual children and to improve chairside
decision-making.

Pragmatic and cluster-randomised trials in
routine clinics, with methods that properly
handled group sessions and operator-related
clustering, would increase external validity
and support decisions at service and policy
level.“"%6 |In contexts where multiple families
of tricks co-existed and shared control gro-
ups, network meta-analytic approaches co-

uld compare these families indirectly, assess
global and local consistency, and draw in-
ferences under appropriate assumptions of
transitivity and connectivity.47-51

Limitations

The evidence base had been limited by a
small number of single-country ftrials, high
between-study heterogeneity, variable outco-
me instruments and timing, and incomplete
reporting of allocation concealment and blin-
ding. Active comparator arms reduced appa-
rent effect sizes and complicated cross-study
pooling. Dichotomous responder definitions
and longer-term outcomes were seldom re-
ported, and publication bias could not be re-
liably assessed (k <10).

CONCLUSIONS

Thaumaturgic behaviour modification techni-
ques significantly reduce anxiety in children
undergoing dental procedures. The effect
is most pronounced when interventions are
cognitively tailored to age groups. Thaumatur-
gic techniques have been beneficial in mana-
ging the behaviour of children at various age
groups. While imaginative tricks fascinate the
younger children, older children require logi-
cal reasoning to maintain interest and reduce
anxiety in clinical settings. This indicates that
thaumaturgic techniques are age sensitive
and developmentally dependent.
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Supplementary Table 1
Search strings assessed across the databases

Database Final search string (distinct per source)

PubMed/MEDLINE ("Distraction Techniques"[Mesh] OR “"thaumaturg"*[tiab] OR "magic"[tiab] OR "magic
trick"*"[tiab] OR "thumb light"[tiab] OR "light thumb"[tiab] OR "magic coloring book"[tiab]
OR "item prediction" [tiab]) AND ("Anxiety, Dental"[Mesh] OR "dental anxi"*[tiab] OR "Facial
Anxiety Scale" [tiab] OR FAS[tiab] OR "Venham"[tiab] OR RMS-PS[tiab]) AND ("Anesthesia,
Local" [Mesh] OR "injection"*[tiab] OR IANBI[tiab] ) AND ( "Child" [Mesh] OR "child"*[tiab]
OR "adolescent" [tiab] ) AND ("Dentistry” [Mesh] OR "dental” [tiab]).
Filters: English; Humans; last 15 years; ages 2-14.

Embase ("distraction’/exp OR thaumaturg"*:ti,ab OR magic:ti,ab OR "magic trick"*":ti,ab OR "thumb
(Embase.com/Ovid) light":ti,ab OR "magic coloring book":ti,ab OR "item prediction":ti,ab ) AND ( 'dental anxiety/
exp OR (dental NEXT/2 anxi*):ti,ab OR FAS:ti,ab OR Venham:ti,ab OR ‘pictorial scale":ti,ab)
AND ('local anesthesia’/exp OR inject*:ti,ab OR IANB:ti,ab ) AND ('child/exp OR "child"*:
ti,ab OR adolescent*:ti,ab ) AND ('dentistry/exp OR dental:ti,ab ).
Limits: English; human; publication year last 15 years.

Cochrane Library (MeSH descriptor: [Distraction Techniques] explode all trees OR thaumaturg*:ti,ab,kw OR

(CENTRAL) magic:ti,ab,kw OR "magic trick*":ti,ab,kw OR "thumb light":ti,ab,kw OR "magic coloring
book":ti,ab,kw OR "item prediction":ti,ab,kw) AND (MeSH descriptor: [Anxiety, Dental]
explode all trees OR dental NEAR/2 anxi*:ti,ab,kw OR FAS:ti,ab,kw OR Venham:ti,ab,kw)
AND (MeSH descriptor: [Anesthesia, Local] explode all trees OR inject*:ti,ab,kw OR
IANB:ti,ab,kw ) AND (MeSH descriptor: [Child] explode all trees) AND (MeSH descriptor:
[Dentistry] explode all trees ).

Scopus TITLE-ABS-KEY( magic OR thaumaturg* OR "magic trick*" OR "thumb light" OR "light
thumb" OR "magic coloring book" OR "item prediction") AND TITLE-ABS-KEY( "dental
anxi*" OR "Facial Anxiety Scale" OR venham OR "pictorial scale” OR RMS-PS) AND TITLE-
ABS-KEY( "local anesthe*" OR inject* OR IANB ) AND TITLE-ABS-KEY( child* OR
adolescent* ) AND TITLE-ABS-KEY( dental ). Filters: English; last 15 years; document
types = article/trial.

Web of Science TS=(magic OR thaumaturg* OR "magic trick*" OR "thumb light" OR "magic coloring book"

Core Collection OR "item prediction") AND TS=(dental NEAR/2 anxi* OR "Facial Anxiety Scale" OR
Venham OR RMS-PS OR "pictorial scale") AND TS=(local NEAR/2 anesthe* OR inject* OR
IANB ) AND TS=( child* OR adolescent* ) AND TS=( dental OR dentistry ). Timespan: last
15 years; Language: English.

Dimensions (full_data.search): (magic OR thaumaturg* OR "magic trick*" OR "thumb light" OR "magic
coloring book" OR "item prediction") AND ( "dental anxiety" OR "Facial Anxiety Scale" OR
Venham OR RMS-PS OR "pictorial scale") AND ("local anesthesia" OR injection OR IANB)
AND ( child OR children OR pediatric OR adolescent ) AND ( dental OR dentistry ).
Filters: publication type = article/trial; year = last 15 years; language = English.
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