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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim of study: To synthesize clinically relevant evidence on
behavioral and dental-anxiety assessment in children and on
nonpharmacological behavior-guidance techniques used during
pediatric dental care.

Material and methods: A structured narrative review was
conducted using PubMed and Google Scholar. The formal
evidence set comprised 25 eligible publications selected
from 96 unique records retained after search consolidation.
Three additional sources (a current professional guideline,
a seminal pre-2000 pediatric source, and an adult study used
only for contextual distinction) were retained outside the
formal synthesis, yielding 28 cited references overall. Studies
focused on pediatric populations, behavioral or dental-anxiety
assessment, and nonpharmacological guidance. Studies
centered on adults, children with special health care needs, or
pharmacological management were excluded from the formal
synthesis.

Results: Age, baseline dental anxiety, temperament, previous
experience, and family factors were repeatedly associated
with cooperation. The Frankl Behavior Rating Scale remains
clinically practical for observed behavior, whereas pictorial
self-report scales can improve anxiety assessment in children
able to understand them. Evidence supports individualized,
communication-based guidance. Distraction, music, audiovisual
or virtual-reality approaches, modelling, and other sensory
strategies can reduce anxiety or pain in selected settings, but
comparative effectiveness is heterogencous and no single
technique is universally superior.

Conclusions:  Behavioral assessment and  anxiety
measurement should be matched to developmental level and
combined with individualized, family-centered guidance.
Current evidence favors flexible selection and reassessment of
nonpharmacological techniques rather than uniform use of a
single intervention.

Key words. Pediatric dentistry, dental anxiety, child
behavior, behavior guidance, Frankl scale, nonpharmacological
intervention.

Introduction.

Successful pediatric dental care depends not only on technical
treatment but also on the clinician's ability to recognize fear,
anxiety, pain-related distress, and cooperation. Dental fear
and anxiety can alter attendance, communication, tolerance of
procedures, and the feasibility of completing care. In young
children these states may be expressed behaviorally rather than
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verbally, which makes rapid clinical assessment especially
important [1-4].

Behavior guidance is currently understood as a continuous,
individualized process rather than a single technique. The
American Academy of Pediatric Dentistry (AAPD) emphasizes
communication, patient-specific planning, informed consent,
pain assessment, treatment urgency, previous behavior,
prior guidance experiences, and alternatives to treatment
when a guidance plan is selected. Basic approaches include
communication guidance, tell-show-do, ask-tell-ask, positive
reinforcement, distraction, desensitization, and related
techniques; advanced options such as protective stabilization,
sedation, and general anesthesia require separate indications,
safeguards, and documentation. The present review focuses
on nonpharmacological approaches in typically developing
children. Advanced and pharmacological techniques are
mentioned only to define the professional context and are not
treated as evidence included in the review synthesis [5].

Assessment and guidance should also be distinguished
conceptually. An observed behavior rating describes what
the child does in the dental setting, whereas a dental-anxiety
instrument attempts to measure the child's internal emotional
response. The Frankl Behavior Rating Scale is widely used
because it is brief and directly applicable chairside, but it
does not quantify anxiety as a separate construct. Pictorial
and questionnaire-based anxiety scales can add information,
although theirusefulness depends on age, cognitive development,
language, and the child's ability to self-report [6,7].

Recent evidence has expanded substantially. Systematic
reviews and meta-analyses published since 2022 show that
nonpharmacological interventions can improve selected anxiety,
pain, physiological, or cooperation outcomes, but results vary
by age, procedure, comparator, instrument, and intervention
delivery. This heterogeneity makes broad claims of universal
effectiveness inappropriate. The clinically relevant question is
therefore not whether every technique works equally well, but
how assessment can guide selection of the most appropriate
approach for a particular child [8-11].

The aim of this structured narrative review was to synthesize
evidence on two linked domains: (1) clinical assessment of
children's behavior and dental anxiety, including the practical
strengths and limitations of commonly used tools; and (2)
nonpharmacological behavior-guidance strategies used during
pediatric dental care, with emphasis on age-related factors,
comparative findings, clinical applicability, and limitations of
the evidence.
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Materials and Methods.

Review design:

The article was structured as a narrative review with an
explicit search, eligibility, selection, and synthesis framework.
It was not designed or registered as a systematic review or meta-
analysis; consequently, no pooled effect estimate was calculated
and no formal study-level risk-of-bias instrument was applied.
The structured narrative approach was selected because the
review integrates heterogeneous evidence on observational
behavior ratings, self-reported anxiety instruments, randomized
behavioral interventions, observational studies, evidence
syntheses, and professional guidance. The evidentiary role of
each design was considered separately during interpretation
rather than treating all sources as methodologically equivalent.

Information sources and search strategy:

PubMed and Google Scholar were used for the literature search.
The original evidence search covered publications from January
1, 2000 through December 31, 2025. For reproducibility and
interpretive updating, the search was repeated on September
10, 2026 to identify recent reviews, meta-analyses, and current
professional guidance. In PubMed, the core search logic was:
(child* OR pediatric OR paediatric) AND (dent* anxiety OR
dental fear OR behavior OR behaviour) AND (Frankl OR
scale OR assessment OR behavior guidance OR behaviour
management OR distraction OR tell-show-do OR virtual reality
OR music). Additional focused combinations paired pediatric-
dentistry terms with “anxiety scale”, “behavior rating”,
“nonpharmacological”, and “systematic review”. Google
Scholar was searched with equivalent phrases using quotation
marks and Boolean combinations; because of result volume and
ranking instability, the first 200 results for each focused query
were screened by relevance. Search outputs were consolidated
and duplicates were removed before eligibility screening. The
original search log preserved the combined post-consolidation
total (96 unique records) but did not preserve reliable source-
specific pre-deduplication counts; these counts are therefore
not retrospectively reconstructed. No language restriction
was applied at the search stage, but only publications with an
English-language title and abstract sufficient for eligibility
assessment were retained. Reference lists of key reviews and
guidelines were checked for seminal sources.

Eligibility criteria:

Formal synthesis included publications concerning children
or adolescents receiving dental care and reporting at least one
of the following: observed behavior/cooperation, dental fear or
anxiety, pain associated with a nonpharmacological behavior-
guidance intervention, physiological anxiety indicators, or
comparative outcomes of nonpharmacological behavior-
guidance techniques. Studies were excluded when the population
extended predominantly beyond childhood/adolescence
without separable pediatric data, when the population consisted
primarily of children with special health care needs, when the
intervention of interest was pharmacological sedation or general
anesthesia, or when the publication did not contribute directly
to the prespecified assessment or nonpharmacological-guidance
domains. Professional guidance, seminal pre-2000 sources,
and nonpediatric publications used to clarify terminology or
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construct boundaries were retained only as contextual sources
and were not counted in the formal evidence set.

Study selection:

Ninety-six unique potentially relevant records were retained
after search consolidation and duplicate removal. Title and
abstract screening excluded 52 records because they did not
meet the population, intervention/exposure, or outcome scope,
leaving 44 articles for full-text assessment. Nineteen full-text
articles were excluded from the formal synthesis: four were
adult-focused, three concerned special health care needs without
separable data for typically developing children, four centered
on pharmacological management, and eight did not contribute
directly to the prespecified assessment or nonpharmacological-
guidance domains. Twenty-five publications were therefore
retained for the formal narrative synthesis. Three additional
references were retained outside the formal synthesis solely
for contextual purposes: current professional guidance, a
seminal pre-2000 pediatric source, and an adult source used
to clarify construct boundaries. The manuscript therefore cites
28 references in total, while the formal evidence set contains
25 publications. The 2026 update informed interpretation of
current high-level evidence and guidance without changing
this numerically reconciled distinction between formal and
contextual evidence.

Data  extraction, methodological consideration, and
synthesis. One reviewer extracted publication year, design,
age range, sample characteristics, assessment instrument,
intervention/comparator, primary outcomes, and principal
findings. Evidence was grouped by function and design:
systematic reviews and meta-analyses were used primarily to
characterize the consistency, heterogeneity, and comparative
direction of the broader evidence base; randomized clinical
trials informed intervention-specific effects under defined
conditions; observational studies informed associations and
predictors of behavior or anxiety without being interpreted
causally; and professional guidance was used to frame current
terminology, indications, safeguards, and clinical application
rather than as primary effectiveness evidence. Because the
included publications differed substantially in design and
outcome measurement, findings were synthesized narratively.
Methodological quality was considered qualitatively through
study design, sample size, comparator adequacy, clarity and
validity of outcome measurement, and distinction among anxiety,
pain, physiological indicators, and observed cooperation. No
formal risk-of-bias tool or certainty-grading framework was
applied; this limitation was taken into account by weighting
conclusions more heavily toward systematic reviews, meta-
analyses, randomized trials, and current professional guidance
than toward small observational studies.

Terminology:

The term behavior guidance is used for contemporary clinical
recommendations. Protective stabilization is not described as
routine “force” or as anonpharmacological intervention included
in this review. Under current AAPD guidance it is an advanced
behavior-guidance option requiring specific indications,
consent/assent considerations, monitoring, documentation, and
individualized risk-benefit assessment [5].



Study-selection flow:
Table 1.
Results.

The formally synthesized literature covered three overlapping
domains: predictors and observable manifestations of
cooperation; instruments for behavioral or anxiety assessment;
and nonpharmacological behavior-guidance interventions.
The evidence types served different interpretive purposes.
Observational studies described associations between child,
family, and treatment factors and observed behavior; randomized
trials evaluated intervention-specific changes in anxiety, pain,
physiological measures, or cooperation; systematic reviews
and meta-analyses summarized broader comparative patterns
and heterogeneity. Across these domains, age and baseline
anxiety repeatedly emerged as clinically important modifiers.
Younger age was commonly associated with more negative
observed behavior and greater difficulty with self-report, while
higher dental anxiety was associated with a greater likelihood
of negative behavior during treatment. These observational
relationships should not be interpreted as proof that age, family
factors, or anxiety independently cause uncooperative behavior.
Family factors, parental anxiety, temperament, previous dental
experiences, and procedure-related pain were also associated
with observed cooperation [2,12,13].

Shinohara and colleagues described fidgeting, covering the
mouth, soft crying, holding onto the dentist, and shutting the
eyes among behaviors associated with potentially uncooperative
responses. Allen et al. identified age as an important predictor
of disruptive behavior during restorative care, with parenting
and limit-setting variables contributing additional predictive
information. Mittal and Sharmareported that 23.83% of surveyed
children expressed fear before a dental visit. Gopalasamy et al.
reported an association between dental anxiety and negative
behavior during treatment [2,12-15]. Because these findings
arise largely from observational or predictive designs, they
indicate relationships and predictive patterns rather than
establishing causal effects.

Behavioral and dental-anxiety assessment tools:

The principal assessment tools differ in construct,
administration, developmental demands, and clinical purpose.
Direct observational scales quantify visible cooperation or
behavior during treatment; they do not directly measure
the child's internal anxiety state and may be influenced by
pain, temperament, developmental immaturity, or situational

resistance. Self-report and pictorial instruments more directly
target perceived dental fear or anxiety but require sufficient
comprehension and communication ability. Physiological
indicators provide objective autonomic information but are
nonspecific because pain, movement, excitement, and procedural
stimulation can produce similar changes. Contemporary reviews
therefore support selecting a tool according to the child's
developmental level and the construct being assessed rather
than treating observed behavior, anxiety, pain, and physiological
arousal as interchangeable outcomes (Table 2) [6,7,16].

Nonpharmacological behavior guidance included traditional
communication-based methods and newer distraction or
sensory approaches. Tell-show-do and related communication
techniques remain foundational because they structure
expectations and provide gradual familiarization. Intervention
outcomes must nevertheless be interpreted by construct. A
reduction in self-reported anxiety is not equivalent to improved
observed cooperation; lower pain during injection does not
necessarily demonstrate lower anticipatory anxiety; and a
change in pulse rate is a physiological response rather than a
direct behavioral outcome. Distraction interventions, including
audiovisual distraction and virtual reality, can improve selected
outcomes, but the magnitude and consistency of benefit depend
on the comparator, procedure, developmental level, and outcome
instrument [10,11,17,18].

Recent higher-level evidence illustrates this variability.
A 2024 systematic review and meta-analysis including 66
articles found that distraction often reduced self-rated anxiety,
improved cooperation, or lowered pulse rate compared with
tell-show-do outside more invasive procedures, while results
for virtual reality, modelling, visual pedagogies, tell-show-
do, and other interventions were inconsistent across studies
[8]. These endpoints should be interpreted separately because
they represent subjective anxiety, observed behavior, and
physiological arousal. A 2024 network meta-analysis of 61
studies and 6,113 participants ranked music highly for dental-
anxiety outcomes and hypnosis for heart-rate outcomes, but
the authors emphasized the limited evidence base for some
comparisons [11]. A 2025 systematic review and narrative
synthesis of 18 randomized trials reported promising effects for
several behavior-guidance approaches while also identifying
variability in applicability and comparative certainty [19].

Individual trials are consistent with the conclusion that context
matters. Felemban et al. reported favorable effects of virtual-
reality distraction during infiltration anesthesia on selected

Table 1. Numerically reconciled study-selection pathway for the formal evidence set. Of 96 unique records, 44 underwent full-text assessment and
25 were retained in the formal narrative synthesis. Three additional references were used only for contextual interpretation and were not counted

in the formal study flow.

Entered title/abstract screening
Outside population, intervention/exposure, or outcome scope
Assessed against eligibility criteria

Adult-focused n=4; special health care needs without separable data n=3;

pharmacological management n=4; outside prespecified assessment/guidance

Included in formal evidence synthesis; 3 additional references retained only for

Stage Number Disposition
Records retained after search consolidation 96
Excluded at title/abstract screening 52
Full-text articles assessed 44
Full-text exclusions 19

domains n=8
Studies in formal narrative synthesis 25

92

contextual interpretation



Table 2. Comparative clinical characteristics of commonly used behavioral and dental-anxiety assessment approaches [7, 14, 25].

Tool / approach Typical applicability

Frankl Behavior
Rating Scale

Broad pediatric use;

clinician observation .
behavior

Facial Image
Scale (FIS)

Young school-age children able
to choose facial representations

Children able to make
repeated pictorial choices

Venham Picture
Test (VPT) figures

RMS pictorial scale Pediatric self-report
response

Questionnaire-
based scales

Older children with adequate
language/cognitive skills

Physiological
measures

Any age when equipment
permits

Scoring / construct

Four categories: definitely
negative to definitely positive

Five facial images representing Simple, visual, minimal
increasing anxiety

Pairs of anxious/non-anxious

Pictorial emotional/anxiety

Multi-item self-report

Autonomic response

Clinical strengths
Very rapid; familiar;
useful for chairside
documentation and
cooperation

Important limitations

Ordinal and observer-
dependent; measures behavior
rather than anxiety itself

Limited granularity; cultural/
facial preference may influence
choice
Longerthanasingle-itemscale;
depends on comprehension

reading demand

Child-centered and
pictorial

Less universally used; cross-
cultural validation may be
limited

Less suitable for preschool
children; language/reading
ability affects validity
Nonspecific; affected by pain,
movement, excitement and

Pragmatic and
child-friendly

Captures subjective
and anticipatory anxiety

Objective adjunct

procedure

Table 3. Representative evidence with comparators, outcomes, principal findings, and conclusions. The table facilitates comparison but does not
imply quantitative equivalence among heterogeneous studies.

Intervention / comparator Primary outcome(s)

Study Design / participants

Allen et al., Predictive observational Child/parent predictors;
2003 [12] study observed behavior
Mittal & Sharma, Cross-sectional pediatric Age-related response
2012 [13] study & P
Felemban et al., . .. . VR distraction vs

2021 [17] Randomized clinical trial conventional approach
Gizani et al., Systematic review/meta- Basic techniques

2022 [10] analysis; 62 studies 4

Kohli et al., Systematic review/meta- . .
2022 [3] analysis Psychological techniques
Dhar et al., Systematic review/meta- Nonpharmacological
2023 [9] analysis; 40 articles guidance

Abdalhai et al., Randomized controlled Aromatherapy/music
2024 [21] trial Vs comparators

Almarzouq et al.,

Systematic review/meta-

Multiple interventions

2024 [8] analysis; 66 articles
Kong et al., Network meta-analysis; 61 12 interventions
2024 [11] studies; 6,113 participants

Dhaliwal et al.,

Systematic review/narrative

Multiple techniques

Disruptive behavior

Fear and behavior

Pain and anxiety

Anxiety, fear, behavior

Dental fear/anxiety

Anxiety, fear, pain,
cooperation

Dental anxiety

Anxiety, cooperation,
pulse

Anxiety and heart rate

Dental anxiety

Key finding / conclusion

Age was a major predictor;
parenting/limit-setting
contributed.

23.83% reported fear before
dental visit.

VR improved selected outcomes;
subgroup response differed.
Acceptable effectiveness

overall; heterogeneity limited
comparisons.

Benefits in selected settings;
evidence varied by technique

and quality.

Support varied by outcome

and comparison.

Sensory interventions reduced
anxiety in the studied setting.
Distraction showed benefits;
many comparative findings

were inconsistent.

Music ranked highest for anxiety;
hypnosis for heart rate; limitations
remained.
CBT/technology/sensory methods
showed promise; certainty varied.
Tool selection should reflect

2025 [19] synthesis; 18 RCTs
Barry et al., . 15 subjective and 5
2025 [6] Review of assessment tools objective tools

pain and anxiety outcomes, with subgroup differences by sex.
Khanapurkar et al. and Kim et al. also evaluated virtual reality
during local anesthesia and reported favorable findings for
selected anxiety or pain measures. Music and aromatherapy
have been associated with reductions in dental fear or anxiety
in randomized studies, while external cooling or vibration
has reduced injection pain in selected trials [17,18,20-25].
These findings should not be generalized across constructs:
an intervention that reduces procedural pain may indirectly
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improve the child's experience but does not, by itself, establish
an equivalent reduction in anticipatory dental anxiety or an
improvement in observed cooperation.

Comparative evidence from representative studies:
Table 3.
Discussion.

The evidence supports a sequential clinical logic: first identify
the construct and the child's developmental capacity, then



select and reassess behavior guidance accordingly. Observed
cooperation, dental anxiety, pain, and physiological arousal
overlap clinically but are not interchangeable. A child may
appear uncooperative because of fear, pain, developmental
immaturity, sensory discomfort, prior negative experience,
family influences, or a combination of these factors. Conversely,
a child may report substantial anxiety while remaining
outwardly cooperative. Reliance on a single behavior score,
anxiety score, pain rating, or physiological measure without
contextual interpretation can therefore oversimplify the clinical
problem and lead to poorly targeted guidance.

The Frankl scale remains useful because it is fast, familiar,
and directly linked to observed chairside behavior. Its principal
limitation is conceptual: it categorizes cooperation rather than
measuring the intensity of dental anxiety. Pictorial scales such
as FIS, VPT, and RMS can complement observation when the
child can understand the task. A systematic review comparing
pediatric dental-anxiety scales found no statistically significant
differences in several head-to-head comparisons among
pictorial instruments, suggesting that practical considerations
and developmental suitability may be as important as small
psychometric differences [16]. More recent tool-focused
evidence similarly emphasizes that subjective and objective
instruments answer different questions and should be selected
according to age, cognitive ability, language, setting, and
intended outcome [6]. The practical implication is that
assessment should be multimodal when clinically necessary
rather than based on an assumption that one scale captures all
dimensions of distress.

Age is among the most consistent clinical modifiers, but it
should be treated as a developmental indicator rather than a
deterministic explanation of behavior. Younger children may
have less developed emotional vocabulary, reduced capacity
for anticipatory reasoning, and more variable ability to comply
with multistep instructions. This helps explain why direct
observation and simple visual tools are often more feasible in
preschool and early school-age groups, whereas questionnaire-
based instruments become more useful as language and
cognitive skills develop. Within the same age group, however,
temperament, previous dental experience, parental anxiety,
current pain, treatment invasiveness, communication ability,
and family expectations may substantially modify the child's
response [1,26-28]. These factors should therefore be assessed
jointly before a guidance strategy is selected.

The intervention evidence is strongest for the broader
proposition that individualized nonpharmacological guidance
can improve selected outcomes, not for the claim that one
method is consistently superior. Communication-based
methods remain clinically central because they are low-
resource, adaptable, and compatible with family-centered care.
Distraction, music, virtual reality, modelling, relaxation, and
sensory approaches can be valuable adjuncts. However, recent
syntheses demonstrate substantial heterogeneity in age groups,
dental procedures, implementation protocols, comparators,
and outcome instruments [8-11]. Interpretation should remain
outcome-specific: a reduction in heart rate cannot automatically
be equated with a clinically meaningful improvement in
cooperation, and an intervention that reduces injection pain
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may not reduce anticipatory dental anxiety to the same degree.
The clinical decision should therefore integrate developmental
assessment, observed behavior, the child's self-reported
anxiety when developmentally feasible, pain status, previous
experience, and relevant family factors.

Virtual reality illustrates the need for cautious interpretation.
Several individual trials report favorable effects, yet recent
meta-analytic evidence does not consistently demonstrate
superiority over established approaches for anxiety or pain.
Music has produced favorable rankings in network meta-
analysis and positive findings in randomized trials, but
intervention content, duration, patient preference, and procedure
type vary substantially. Technology should therefore be treated
as an adjunct selected for a particular child rather than as a
replacement for communication, trust-building, pain control,
and developmentally appropriate preparation [8,11,17,18,20-
22].

Current professional terminology also requires precision.
Contemporary AAPD guidance frames behavior guidance
as a continuum from basic to advanced options. Protective
stabilization is an advanced technique with explicit indications,
contraindications, precautions, consent/assent considerations,
monitoring, and documentation requirements. It should not be
described simply as force and should not be grouped with routine
distraction or communication techniques. Sedation and general
anesthesia are likewise outside the formal scope of this review
because the review question concerns nonpharmacological
guidance in typically developing children [5].

For clinical practice, the findings favor a pragmatic assessment-
guidance-reassessment algorithm. Before selecting a technique,
the dentist should establish the child's developmental and
communication level, previous dental experience, current pain,
baseline anxiety when measurable, observable cooperation,
relevant temperament or sensory characteristics, and family
factors such as parental anxiety and expectations. A brief
observed behavior rating can document cooperation, while a
developmentally appropriate pictorial or questionnaire-based
instrument can be added when the clinical question concerns
subjective anxiety. The initial plan should generally begin
with communication-based strategies and may add distraction,
modelling, audiovisual or virtual-reality methods, music,
relaxation, or other sensory approaches according to the child's
preferences, treatment demands, and previous response. The
child's behavior, anxiety, pain, and tolerance should then be
reassessed during the visit because response to guidance is
dynamic. If the selected strategy does not achieve the intended
outcome, the plan should be modified rather than assuming that a
single technique is universally appropriate. This iterative linkage
between assessment, individualized selection, and reassessment
is central to clinically meaningful behavior guidance [5].

Evidence gaps remain important. Many primary studies are
single-center trials with modest sample sizes; intervention
protocols are not standardized; comparator conditions differ;
and the same label, such as distraction or virtual reality, can
represent substantially different exposures. Outcome measures
also vary between self-reported anxiety, observer-rated behavior,
pain scales, pulse rate, and other physiological indicators.
These differences limit direct comparison and explain why



recent systematic reviews can reach different conclusions about
the relative ranking of techniques [8-11]. Future trials should
prespecify primary outcomes, explicitly distinguish anxiety,
pain, cooperation, and physiological endpoints, use validated
age-appropriate instruments, report clinically interpretable
effect sizes, and stratify or adjust for age, baseline anxiety,
previous dental experience, procedure type, family factors, and
analgesic/pain-control variables. Observational studies should
report associations without causal wording unless the design
supports causal inference.

Limitations.

This review has several limitations. First, only PubMed and
Google Scholar were used in the original search framework;
databases such as Embase, Scopus, PsycINFO, Web of Science,
and the Cochrane Library were not systematically searched.
Google Scholar ranking is dynamic and less reproducible than
bibliographic database indexing, although focused queries and a
predefined screening depth were used to improve transparency.
In addition, the original search log preserved the combined
number of unique records after consolidation but not reliable
database-specific pre-deduplication counts. Those counts could
not be reconstructed without risking inaccurate reporting, and
this limits full reproducibility of the source-level search flow.

Second, the review intentionally used a structured narrative
design rather than a systematic-review design. Screening and
extraction were performed by one reviewer; formal duplicate
independent screening, protocol registration, study-level risk-
of-bias scoring, certainty-of-evidence grading, and quantitative
meta-analysis were not performed. Methodological quality was
therefore considered qualitatively through design, sample size,
comparator adequacy, outcome measurement, and construct
clarity. Conclusions were weighted toward higher-level evidence
and randomized trials, but this qualitative hierarchy does not
substitute for a formal risk-of-bias or certainty assessment.

Third, substantial clinical and methodological heterogeneity
exists across the evidence base. Studies differ in age, dental
procedure, intervention intensity, comparator, cultural
setting, anxiety instrument, behavior scale, pain assessment,
physiological outcome, and follow-up period. These differences
limit claims of comparative superiority and require caution
when translating statistically favorable findings into clinical
recommendations. Finally, children with special health care
needs and pharmacological behavior guidance were excluded
from the formal synthesis, and contextual sources were kept
analytically separate from the 25-publication formal evidence
set; the conclusions should therefore not be generalized to
excluded populations or treatment pathways.

Conclusion.

Assessment of children in pediatric dentistry should
distinguish observable cooperation from dental fear and
anxiety, procedural pain, and physiological arousal. The Frankl
Behavior Rating Scale remains a practical chairside tool for
observed behavior, while pictorial and questionnaire-based
measures can add clinically relevant information when matched
to the child's developmental and communication capacity. Age
is an important modifier of behavior but should be interpreted
together with temperament, previous dental experience, pain,
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baseline anxiety, and family factors. Current evidence supports
individualized nonpharmacological behavior guidance,
with communication-based techniques as a foundation and
distraction, music, audiovisual or virtual-reality methods,
modelling, relaxation, and sensory approaches used selectively.
The comparative evidence remains heterogeneous, and no single
intervention can be considered universally superior. Clinical
management should therefore follow an iterative process of
developmental assessment, construct-specific measurement,
individualized technique selection, and reassessment of the
child's response, within a patient-specific and family-centered
framework consistent with current professional guidance.
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PE3IOME.
Hear wuccaenoBaHusa: OOCOONIUTh KIMHHUYECKH 3HAYMMEBIS
IaHHble 00 OIEHKE IIOBENEHUS W CTOMAaTOJIOIHYECKOU
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TPEBOXKHOCTH y JeTed, a Takke O He(hapMaKOIOTHIECKHX
METOJaX YIpPaBICHUS HMOBEACHHUEM B JETCKOH CTOMATOIOTHHU.
MarepHan M MeTOABI: BBIIONHEH CTPYKTYPHPOBAHHBIH
HappaTuBHBIN 0030p ¢ ucnonb3oBanueM PubMed n Google
Scholar. B ¢opmanbHBI aHaU3 BKIIOYEHBI 25 MyOIMKaIWi,
OTOOpaHHBIX U3 96 YHUKANBHBIX 3aluceil mocie 00beUHEeHNs
pe3ynsTaToB mHoucka. Eme TpH HCTOYHMKA HCHOIB30BAITHCH
TOJIBKO JUISI KOHTEKCTYaJIbHON HHTEpPIPETAMH M HE BXOIWIIH
B (OpPMaNBHBI CHHTE3; TaKMM 00pa3oM, OOLIMH CIIMCOK
JIMTEPaTypHI BKIIOYAeT 28 HCTOUYHUKOB.

Pe3yJIbTaThI: BO3PACT, HCXOAHASI TPEBOKHOCTD, TCMIIEPAMEHT,
OpPENbITYyIi  CTOMATOJNOTHYECKHII ONBIT U CeMeHHbIe
(aKTOpbl ACCOLMHPOBAINCH C COTPYIHHYECTBOM peOCHKA.
IIxana @paHkiga ocraeTcs NPAKTHYHBIM HHCTPYMEHTOM
HaOMIOZeHHsT 3a TIOBEJICHHEM, TOrda Kak rpaduueckue
IIKaJbl CaMOOLICHKH IIOJE3HBI Y JAETEH COOTBETCTBYIOLIETO
ypoBHs pa3BuTHs. Hedapmakomorndeckne MeTOIbl, BKIIOUAs
OTBIICYECHHE, MY3BIKY, ayJUOBH3yaJbHBIC U BHPTYaJbHEIC
TEXHOJIOTUH, MOJECIUPOBAHHE M CEHCOPHBIE MOAXOJBI, MOTYT
CHIDKATh TPEBOKHOCTb MM OONb, OJHAKO CPaBHHUTEIbHAS
3¢ GEKTUBHOCTH HEOJHOPOIHA.

BBIBOABI: OICHKA IIOBEJCHHMS U TPEBOXHOCTH JOJKHA
COOTBETCTBOBATh BO3PACTy M PA3BHTHIO peOEHKA M COUCTATHCS
C HMHIUBUIYaIM3UPOBAHHBIM, CEMEHHO-OPHEHTHPOBAHHEIM
HOJXOZOM U IOBTOPHOH OLICHKOH peakiuy peGeHKa.

KiioueBnie cJIOBa: JeTcKast CTOMATOJIOT U,
CTOMATOJIOTUYecKast TPEBOXKHOCTH, HOBE/ICHUE
peOeHKa, YIpaBICHHE IIOBEJCHHEM, Dpankia,
He(hapMaKoJIOTHYECKIE METOJIBL.

M9bovydg.
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