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Abstract

Objective: This randomized controlled trial investigated the effects of a modified behavioral management technique, a pre-proce-
dural recorded patient video demonstration, on anxiety and pain in adolescents in the first five days following the initial placement 
of fixed orthodontic appliances.

Materials and Methods: A total of 116 subjects between the ages of 10-17 were enrolled in the study, with 88 completing the study. 
Subjects were randomly allocated to either a recorded typodont group (control) or a recorded patient video group (experimental). 
Patient perceptions of anxiety and pain were evaluated with the six-item short form of the Spielberger State-Trait Anxiety Inventory 
(STAI) and the visual analog scale (VAS). Primary outcome was the change in anxiety, while the secondary outcome was difference 
in pain.

Results: This study revealed that subjects in the recorded patient video group reported significantly lower levels of anxiety and pain 
compared to the recorded typodont group, particularly within the first 24 hours post-procedure (p < 0.001). Anxiety and pain and 
levels in both groups gradually decreased over the five-day follow-up period. No significant differences were found between genders 
for either anxiety or pain.

Conclusions: This study found that recorded patient video demonstrations significantly reduced physiological anxiety and pain in 
adolescents undergoing the initial placement of fixed orthodontic appliances compared to recorded typodont videos. The most pro-
nounced reduction occurred within the first 24 hours, a critical period for patient comfort. Audiovisual tools like these can enhance 
the orthodontic experience by improving patient comfort and reducing anxiety. 
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Dental anxiety remains pervasive with between 50 and 80% of 
children and adults in the United States exhibiting some degree of 
dental uneasiness [1]. Dental anxiety is a complex, subjective emo-
tion influenced by many factors, including, age, sex, socioeconomic 
status, previous dental experiences and, in the case of children and 
adolescents, parental dental anxiety [2].  Previous studies have 

shown conflicting evidence on the effects of these factors on anxi-
ety [3-7]. especially in the pediatric and adolescent populations 
which comprise the majority of orthodontic patients.

In orthodontics, pain and discomfort are side effects of orth-
odontic tooth movement and a common complaint of patients seek-
ing orthodontic treatment [8-12].  Studies consistently report that 

Citation: John Burnheimer., et al. “The Efficacy of a Behavioral Management Technique in Reducing Anxiety and Pain in Adolescent Dental Patients: A 
Randomized Controlled Trial". Acta Scientific Dental Sciences 9.11 (2025): 45-55.



orthodontic pain usually begins two hours after force application, 
peaks within the first 24 hours post-force application and typically 
lasts 5-7 days [13-18]. One study demonstrated that it is not only 
the amount of tissue insult, but that other factors, including anxi-
ety, are contributors to the severity of pain experienced following 
initial bonding [18]. 

Sheard and Garrud [19] found that providing adequate infor-
mation to patients prior to a medical procedure resulted in less 
anxiety prior to the procedure. Another study found that 74% of 
children wanted to learn more about their orthodontic treatment 
and 40% expressed anxiety, in particular towards fixed appliances 
and impression-taking [20]. An additional study suggested that 
adolescent orthodontic patients were unclear about the process 
of placing fixed orthodontic appliances and would like more infor-
mation to reduce their anxiety [21]. In fact, the majority (87%) of 
participants stated that they thought information in an audiovisual 
format would be beneficial to them because it would allow them to 
see what happens during the appointment [2].

The aim of this randomized controlled trial was to compare the 
effectiveness of a recorded patient video demonstration on reduc-
ing anxiety, as the primary outcome, and pain, as the secondary 
outcome, in the five days following initial placement of fixed orth-
odontic appliances.  

Materials and Method
Trial design

This single center, parallel group randomized control trial was 
approved by the Institutional Review Board at the Seton Hill Uni-
versity in Greensburg, Pennsylvania. Guidelines as described by 
CONSORT 2010 [22] were followed to minimize bias and enhance 
reporting. The visual analog scale (VAS) for pain assessment [11] 
and the six item short form Spielberger State-Trait Anxiety Inven-
tory (STAI) for anxiety assessment [23] were followed for data col-
lection.

All eligible participants were assigned using permuted blocks 
randomization [24] to either the control group, patients viewing 
the recorded typodont video, or the experimental group, patients 
viewing a recorded patient video. Participants were blinded to 
their group allocation.

 
Treating residents were calibrated and followed a standardized 

bonding protocol. The video script was identical across the control 
and experimental groups. 

Participants, eligibility criteria and study setting
Based on a power analysis, a sample size of 88 was determined. 

Eighty-eight healthy participants, aged 10-17 years, scheduled for 
initial bonding at Seton Hill University, Center for Orthodontics, 
Greensburg, Pennsylvania were recruited. Eligible participants 
were randomized from those who met the inclusion and exclusion 
criteria. If the patient and their parent(s) agreed to participate, 
they were debriefed but blinded to the purpose of the study. Writ-
ten and verbal informed consents were then obtained from the le-
gal parent or guardian, and verbal assent from each minor child, 
as all research subjects were under the age of 18. Protocols were 
thoroughly explained to participants prior to the beginning of their 
initial bonding procedure.

The inclusion criteria were as follows: (1) patients between the 
age of 10-17; (2) patients starting fixed orthodontic treatment with 
an initial single arch bonding of at least ten teeth; and (3) patients 
free from any periodontal disease. The exclusion criteria were as 
follows: (1) patients with a history of previous orthodontic treat-
ment; (2) patients that have had extraction(s) of permanent teeth 
within the last four weeks; (3) patients with congenital abnormali-
ties or craniofacial syndromes; (4) patients who took analgesic 
medications within eight hours of the appointment; (5) patients 
previously diagnosed with chronic pain or anxiety; and (6) patients 
who were unwilling or unable to comprehend or complete the pro-
vided questionnaires.
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Interventions
A recorded typodont video (control) was created depicting a 

female doctor demonstrating an initial bonding appointment on 
a typodont. A recorded patient video (experimental) was created 
of a female doctor demonstrating the initial bonding appointment 
on both a male and female model patient between the ages of 10 
and 17. Each video showed the initial bonding procedure and wire 
placement from start to finish with the same audio recording ex-
plaining the process step-by-step. Portions of the video were ac-
celerated in the interest of time. Model patients were recorded so 
their body language and any audio feedback could be captured dur-
ing the procedure. An AI-generated voice over narration was added 
to explain each procedural step.

All eligible participants were assigned using random permuted 
blocks with minimization to either the control group, or the ex-
perimental group [24]. Participants were blinded to their group 
allocation. The age and gender of all participants were recorded. 
During the consultation and prior to watching the video, patients 
were asked to complete the pre-procedure questionnaire assessing 
their baseline levels of pain and anxiety. The pre-procedural and 
post-procedure questionnaires were identical other than three ad-
ditional questions on the pre-procedure questionnaire pertaining 
to previous orthodontic treatment, analgesic usage and diagnoses 
of chronic pain or anxiety. Written and verbal directions on how to 
complete the questionnaires were given to all subjects. 

Outcomes and any changes after trial commencement
Participants were asked to complete the post-procedure ques-

tionnaire at least four hours after watching the video and initial 
bonding, 24 hours later, three days later, and five days later. A total 
of five timepoints were analyzed. All questionnaires were distrib-
uted automatically and electronically via Qualtrics (Seattle, Wash-
ington). Patient pain severity was measured with a 100-mm VAS 
while the STAI short form was rated on a Likert scale, typically from 
1 to 4, with higher scores reflecting greater anxiety. Some items are 
reverse scored, meaning a high score on those items indicates low-
er anxiety. After adjusting for reverse-scored items, the scores are 
summed to obtain a total score, where higher totals reflect higher 

anxiety levels. The final score can be interpreted using normative 
data or cut-off points specific to different populations [23].

Dropouts and missing data
Dropouts were handled via the per-protocol principle which 

states that only patients who are fully compliant to the clinical trial 
protocol can be utilized in the data analysis. The per-protocol anal-
ysis provides an estimate of the true efficacy of an intervention, i.e., 
among those who completed the treatment as planned [25].

Sample size calculation
A power analysis was performed using the software program 

G*Power 3.1.9.7. (Kiel, Germany). With the power set at 80%, an 
effect size of f = 0.25 and an α risk of 0.05, a sample size of 82 sub-
jects was needed. 

Randomization
This was a parallel group, single center, randomized clinical 

trial. Group allocation was determined using block randomization 
with minimization. The randomization sequence was generated 
and participants were allocated to a random mix of blocks of size 4 
to balance age and gender. Allocation was concealed using sequen-
tially numbered, sealed, opaque manila envelopes containing the 
treatment assignment for each subject. The envelopes were pre-
pared before trial initiation [26,27].

Statistical analysis
Descriptive statistics were presented through means, standard 

deviations, standard errors of mean, range, confidence intervals, 
and coefficient of variation. Data was analyzed using a 2x2x5r 
MANOVA with two levels of gender (male and female); two levels of 
treatment (typodont and live patient video); and five levels of time 
(Pre-treatment, 4 hours, 24 hours, 3 days, and 5 days. Pain and 
anxiety levels, were measured via a visual analog scale (VAS) and 
the Spielberger State-Trait Anxiety Inventory (STAI), respectively. 
The Bonferroni correction was used to adjust the significance 
level  when conducting multiple hypothesis tests simultaneously.  
Data were analyzed with the software program IBM SPSS Statistics 
v. 29.0 (Armonk, NY). The level of significance was established at 
0.05.
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Results
Eighty-eight of the 116 enrolled patients completed all five as-

sessment time points and were included in the analysis (Figure 1). 
Anxiety and pain scores were evaluated across time (pre-proce-

dure and 4 hours, 24 hours, 3 days, and 5 days post-procedure) 
using a repeated-measures design with treatment group (recorded 
patient video vs. recorded typodont video) and gender as factors. 

Figure I: Study Participation Flow Chart (Consort 2010) Consort 2010 Explanation and Elaboration: updated guidelines for reporting 
parallel group randomized trials. BMJ 2010; 340:c869.

Neither anxiety not pain outcomes differed significantly by pa-
tient gender (Table 1). In contrast, the type of pre-procedural video 
had a clear effect: participants who watched the recorded live-pa-
tient video demonstration reported significantly anxiety and pain 
levels than those who viewed the recorded typodont video (Table 
2). Throughout the study period, the control group (recorded ty-
podont video) consistently reported higher mean pain and anxiety 
scores than the experimental group (recorded patient video). 

Anxiety and pain also varied significantly over time (Table 3). 
Both measures rose after appliance placement, peaked around 24 
hours post-procedure, and then declined steadily. By the 5-day 
follow-up, average anxiety and pain levels had greatly diminished 
from their 24-hour peak (Figure 2 and Figure 3). There was a sig-
nificant interaction between treatment group and time for both 
anxiety and pain (Table 4). 

48

The Efficacy of a Behavioral Management Technique in Reducing Anxiety and Pain in Adolescent Dental Patients: A Randomized Controlled 
Trial

Citation: John Burnheimer., et al. “The Efficacy of a Behavioral Management Technique in Reducing Anxiety and Pain in Adolescent Dental Patients: A 
Randomized Controlled Trial". Acta Scientific Dental Sciences 9.11 (2025): 45-55.



Measure Gender Mean Std. Error
95% Confidence Interval

Lower Bound Upper Bound

Pain (VAS)
Male 16.341 1.274 13.806 18.876

Female 12.912 1.204 10.517 15.306

Anxiety (STAI)
Male 9.126 .299 8.532 9.721

Female 9.100 .282 8.538 9.662

Table 1: Comparison of Pain and Anxiety Scores by Gender.

Measure Treatment Mean Std. Error
95% Confidence Interval

Lower Bound Upper Bound
Pain (VAS) Control 17.701 1.260 15.194 20.207

Experimental 11.552 1.219 9.128 13.976
Anxiety (STAI) Control 10.100 .296 9.512 10.688

Experimental 8.126 .286 7.558 8.695

Table 2: Comparison of Pain and Anxiety Scores by Treatment Group.

Measure Time Mean Std. Error
95% Confidence Interval

Lower Bound Upper Bound
Pain 

(VAS)

Pre 2.959 .820 1.329 4.590

4 Hr 20.979 1.630 17.737 24.222

24 Hr 29.570 1.699 26.192 32.948

3 Days 14.007 1.369 11.285 16.729

5 Days 5.616 1.137 3.355 7.877

Anxiety 
(STAI)

Pre 9.830 .337 9.159 10.501

4 Hr 10.057 .362 9.337 10.777

24 Hr 10.397 .376 9.650 11.145

3 Days 8.160 .262 7.639 8.681

5 Days 7.121 .201 6.722 7.521

Table 3: Comparison of Pain and Anxiety Scores by Timepoint.
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Figure 2: Comparison of Self-Reported Pain at an Initial Bonding Appointment after viewing a Video Illustration of self-reported 
pain scores utilizing the Visual Analog Scale, measured at 5 time points. Control group viewed a recorded video of initial bonding 
appointment using a typodont. Experimental group viewed a recorded video of initial bonding appointment using a live patient. 

Figure 3: Comparison of Self-Reported Anxiety at an Initial Bonding Appointment after viewing a Video 
Illustration of self-reported anxiety scores utilizing the short form Spielberger State-Trait Anxiety Inventory, measured at five time 

points.  Control group viewed a recorded video of initial bonding appointment using a typodont.
Experimental group viewed a recorded video of initial bonding appointment using a live patient. 
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Measure Treatment Time Mean Std. Error
95% Confidence Interval

Lower Bound Upper Bound
Pain

(VAS)

Control Pre 2.475 1.179 .131 4.819
4 Hr 25.200 2.343 20.539 29.861

24 Hr 37.268 2.442 32.411 42.125
3 Days 17.493 1.968 13.580 21.407
5 Days 6.068 1.634 2.818 9.318

Experimental Pre 3.443 1.140 1.176 5.711
4 Hr 16.759 2.266 12.251 21.267

24 Hr 21.872 2.362 17.175 26.569

3 Days 10.521 1.903 6.736 14.306

5 Days 5.164 1.580 2.020 8.307
Anxiety 
(STAI)

Control Pre 10.627 .485 9.663 11.592
4 Hr 11.384 .520 10.349 12.419

24 Hr 12.289 .540 11.214 13.363

3 Days 8.889 .376 8.140 9.637

5 Days 7.311 .289 6.737 7.885

Experimental Pre 9.033 .469 8.100 9.965
4 Hr 8.729 .503 7.728 9.730

24 Hr 8.506 .523 7.467 9.545

3 Days 7.432 .364 6.707 8.156

5 Days 6.932 .279 6.376 7.487

Table 4: Pain and Anxiety Scores by Timepoint.

Measure Gender Treatment Mean Std. Error
95% Confidence Interval

Lower Bound Upper Bound
Pain 

(VAS)

Male Control 19.720 1.824 16.092 23.348
Experimental 12.962 1.780 9.421 16.503

Female Control 15.682 1.739 12.223 19.141
Experimental 10.142 1.665 6.830 13.454

Anxiety 
(STAI)

Male Control 10.100 .428 9.249 10.951
Experimental 8.152 .417 7.322 8.983

Female Control 10.100 .408 9.289 10.911
Experimental 8.100 .391 7.323 8.877

Table 5: Effect of Treatments on Pain and Anxiety Scores by Gender.

51

The Efficacy of a Behavioral Management Technique in Reducing Anxiety and Pain in Adolescent Dental Patients: A Randomized Controlled 
Trial

Citation: John Burnheimer., et al. “The Efficacy of a Behavioral Management Technique in Reducing Anxiety and Pain in Adolescent Dental Patients: A 
Randomized Controlled Trial". Acta Scientific Dental Sciences 9.11 (2025): 45-55.



Gender Time Mean Std. Error
95% Confidence Interval

Lower Bound Upper Bound

Pain

(VAS)

Male Pre 4.106 1.192 1.735 6.476
4 Hr 22.938 2.370 18.225 27.652

24 Hr 32.426 2.469 27.515 37.338
3 Days 15.675 1.990 11.717 19.633
5 Days 6.560 1.653 3.273 9.846

Female Pre 1.813 1.126 -.427 4.052
4 Hr 19.021 2.239 14.568 23.474

24 Hr 26.714 2.333 22.074 31.354
3 Days 12.339 1.880 8.600 16.078
5 Days 4.672 1.561 1.567 7.777

Anxiety

(STAI)

Male Pre 9.579 .490 8.603 10.554
4 Hr 10.475 .526 9.428 11.522

24 Hr 10.389 .546 9.303 11.476
3 Days 8.061 .381 7.304 8.818
5 Days 7.127 .292 6.547 7.708

Female Pre 10.081 .463 9.160 11.003
4 Hr 9.638 .497 8.649 10.627

24 Hr 10.405 .516 9.379 11.432
3 Days 8.259 .360 7.544 8.975
5 Days 7.116 .276 6.567 7.664

Table 6: Effect of Time on Pain and Anxiety Scores by Gender.

Measure Time (I) Treatment (J) Treatment Mean Differ-
ence (I-J)

Std. 
Error Sig.b

95% Confidence Interval for Differenceb

Lower Bound Upper Bound
Pain

(VAS)

Pre Control Experimental -.968 1.640 .556 -4.229 2.293
4Hr Control Experimental 8.441* 3.260 .011 1.957 14.925

24Hr Control Experimental 15.396* 3.397 <.001 8.639 22.153
3 Day Control Experimental 6.972* 2.737 .013 1.528 12.417
5 Day Control Experimental .904 2.273 .692 -3.617 5.426

Anxiety 
(STAI)

Pre Control Experimental 1.595* .675 .020 .253 2.936
4Hr Control Experimental 2.655* .724 <.001 1.215 4.095

24Hr Control Experimental 3.783* .752 <.001 2.288 5.278
3 Day Control Experimental 1.457* .524 .007 .415 2.499
5 Day Control Experimental .380 .401 .347 -.419 1.178

Table 7: Test for Pairwise Comparisons.

*. The mean difference is significant at the .05 level.

b. Adjustment for multiple comparisons: Bonferroni.
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Differences between the two video groups were most pro-
nounced at the early post-procedure intervals. At 4 hours and 24 
hours after bracket placement, the control group reported substan-
tially higher anxiety and pain than the live-video group. By day 5, 
anxiety and pain had decreased in both groups with little differ-
ence between the experimental and control conditions. 

Discussion 
  The present study demonstrates that adolescents who viewed a 
peer-modeled, recorded patient video experienced significantly 
less self-reported anxiety and pain following the initial placement 
of fixed orthodontic appliances compared to those who viewed a 
typodont-based instructional video. These findings align with and 
extend previous literature emphasizing the effectiveness of audio-
visual and modeling interventions in medical and dental anxiety 
management [28,29].

Anxiety and pain peaked at 24 hours post-bonding, corroborat-
ing earlier studies that show orthodontic pain generally intensifies 
within the first day after force application [14,18]. Our results con-
firm this trajectory while demonstrating that an audiovisual peer 
demonstration can mitigate this 24-hour peak. Pairwise compari-
sons confirmed that the experimental group reported significantly 
lower pain scores at 4 hours, 24 hours, and 3 days post-treatment. 
By day five, both groups reported similarly low pain levels, suggest-
ing the primary benefit is during the acute phase of post-procedur-
al discomfort.

Interestingly, baseline anxiety was significantly higher in the 
control group before video exposure, possibly influenced by two 
statistical outliers. While this complicates direct comparisons, the 
consistent pattern of reduced anxiety in the experimental group at 
all post-treatment timepoints suggests a meaningful psychological 
benefit from peer-modeled audiovisual exposure. Prior research 
supports this notion, showing that procedural modeling-especially 
by relatable peers-can reduce anticipatory anxiety and improve pa-
tient cooperation [30,31].

The use of patient-modeled video aligns with current adoles-
cent learning preferences. Digital-native patients often respond 

more favorably to video-based content than text or static imagery 
[32].   Additionally, audiovisual modeling promotes greater en-
gagement and emotional resonance, which are known to reduce 
threat perception in unfamiliar or stressful medical scenarios [33].  
Importantly, this method is cost-effective, scalable, and adaptable 
to multiple languages and cultural settings, supporting its imple-
mentation across diverse patient populations.

While our findings are promising, several limitations must 
be acknowledged. This is a single center study of a non-invasive 
procedure (placing brackets).  Despite calibration efforts, includ-
ing scripting, inter-operator variability remains. Nonetheless, the 
results are promising and warrant further investigation.   Future 
studies should consider using a smaller number of highly standard-
ized operators or assess intra-rater reliability more systematically. 

The generalizability of our findings is limited to adolescents 
aged 10-17undergoing initial orthodontic bonding at a single aca-
demic center. Broader research is needed to determine whether 
these outcomes apply to younger children, adult orthodontic pa-
tients, or those undergoing other types of dental or surgical pro-
cedures. Moreover, long-term follow-up could help determine 
whether decreased pain and anxiety positively influence treatment 
compliance, appointment attendance, and overall satisfaction.

Moving forward, comparative research on different formats of 
audiovisual education-including virtual reality, interactive mobile 
apps, and immersive simulations-may reveal even more effective 
behavioral strategies. Investigating how these tools affect cognitive 
understanding, memory retention, and behavioral adherence will 
also enhance the field of patient-centered care.

The findings of this study are especially relevant in today’s in-
creasingly technological world, where younger populations are 
growing more accustomed to receiving information through au-
diovisual media. The shift toward concise video presentations, as 
employed in this study, aligns with the learning preferences of this 
generation, making it easier for adolescents to engage with and un-
derstand information within their digital comfort zones. The use 
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of recorded patient videos not only personalizes the experience, 
bridging the gap between theoretical instruction and relatable 
content but also offers broad accessibility. This method transcends 
socioeconomic and educational barriers, providing a valuable tool 
for reducing anxiety and improving patient understanding across 
various populations, including those with higher needs. As reliance 
on technology and audiovisual education continues to rise, the ap-
proach highlighted in this study may serve as a model for enhancing 
patient education and experience in dental and medical settings.

Conclusions
•	 Viewing a recorded patient video demonstration significantly 

reduces anxiety and pain in adolescents undergoing the initial 
placement of fixed orthodontic appliances compared to a re-
corded typodont video demonstration.

•	 The reduction anxiety and pain is most pronounced in the first 
24 hours following the procedure, which is the critical period 
for patient comfort and satisfaction.

•	 The use of audiovisual patient education tools, such as record-
ed patient video demonstrations, may enhance the orthodon-
tic experience by improving patient comfort and reducing an-
ticipatory anxiety.
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