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RESULTS

BACKGROUND & PURPOSE

e The Frfankl Behaylor Rz.atlnfg Scale-(FBRS) is one of the most used (1) Video Survey Inter-Annotator Agreement on Videos (2) Manual Annotation
behavior scales in pediatric dentistry. 4© anotacor 1-JEND 1 . 1 B
o Helptul for treatment planning. Annotator 2 & 3 ; 1 |’ cooperative and |~ excited to be here but VERY [LJActive, around a lot, [:1)strong gag reflex|. Does  really well with
o The FBRS has general guidelines to assess patient behavior Annotator 3 3 R
but can be subjective when not applied as intended. Annotator 4 3 2 3 > continous and .
Annotator 5 3 q
* Natural language processing (NLP) is an area of research and Annotator 6 s : Tag ID Spans Text Attributes DISCUSSION & CONCLUSION
application that explores how computers can be used to Annotator 7 . : : >0 Temperament - o AB 16-23 axcited ivig Score
understand and manipulate natural language text to do Annotator & : : . NA + . Vi
o s S — KN [ [ Video Survey
useful things. = £ Annotator 10 - B S s ¥ Action i A0 &/ AB  44~50 Active Timing Score o Krippendorff’s Alpha score of ~0.6 suggests that dental
h " tudv aims 1 uate th t method £ Annotator 11 4 4 During Procedure faculty & resident’s provide moderate reliability to identify
[ ] e ur Ose o our S u alms o eva ua e e curren me o ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _ ,,,,, ' ................................................................................................ - .
of asr;ig:ing behavior scgres at Nationwide Children’s Hospital e : : ¥ Actor 5 A SA8 7289 strong gag reflex 1ming weore the true FBRS score when provided video footage of the
Annotator 13 4 4 2.0 During Procedure
(NCH) and to utilize NLP to assign behavior scores more Anmetator 14 . . Py = " = . encounter.
. . o . . ction O o’ ~ moves Imin core . . . Y o .
objectively and accurately to our pediatric dental patients. Annotator 15 4 4 " ’ o Moreover, the lack of statistical significance (large confidence
Annotator 16 4 4 4 . Figure Two: Example of Entity Tagging on MedTator interval) suggests that providers largely do not agree with
Annotator 17 . : : , ) one another when evaluating dental behavior.
METHODS Annotator 18 4 - B Krippendorff’s Alpha:
Annotator 19 3 2 3 Standard metric for multiple annotators .
(1) Video Survey ted Video1 Video2 Video3 Video4 Video5 Video6 Video7 Video8 Video9 Video 10 SO annotating multiple items. * MedTator Analysis
 Pediatric dental faculty & residents were shown 10 recorde Video Disq 0 Il EBRS S :
. N\ . ) _ greement Observed (D,) |F1 Score: O vera core.
dental visits and requested to provide: Figure One: Video Survey Results = Krippendorff’s Alpha = 0.620 (0.232, 0.806) a=1- Disagreement Expected (D:)

Harmonic mean of precision and recall = A Cohen’s Kappa average score of ~0.588 suggests

1. Overall FBRS score Cohen's Kappa Interpretation P S . .
5 Behavior comment (3) Adjudication & Analysis of Protocol " —— Alpha = 1, indicates perfect reliability Confusion matrix between annotators: moderate agreement for annotators to correctly identify
' o : Alpha = 0, indicates no reliability (random) . ] :
* The survey was administered through REDCap. 1. Overall FBRS Score Analysis 0.10-0.20  |Slight agreement Equation: F, = 2 x Precisiomrecall ___ 2TP the true FRBS score when provided the behavior

 Agreement with True Score vs IAA: precision+recall  2TP+FP+FN

e 19 participants completed the survey: 8 faculty & 11 residents. . 0.21-0.40 |Fair agreement Cohen’s Kappa, Quadratic: . comment.
o Cohen’s Kappa, Quadratic w/ 95% ClI ) — Measures IAA among two annotators F1=1 means perfect matching o
(2) M A = True Score Vs = [AA: 041-0.60 |Moderate agreement e F1=0 means not matching " However, the IAA suggests strong reliability and
anual Annotation ' . i Equation: k = =—— :
« Manual annotations were completed using MedTator, a » Annotator #1/True: 0.560 (0.445, 0.663) » Annotator#1/#2: 0.773 (0.667, 0.857) |—21-080 ubstantial agreement 1-Pe substantial agreement among annotators.
, . _ 0.81-0.99  |Near perfect agreement| | Where p,, is the observed probability of ) .
serverless annotation software. > Annotator #2/True: 0.611 (0.483, 0.719) » Annotator#1/#3:0.820 (0.756, 0.873) : P agreement » Cohen’s Kappa, Quadratic: 0.777

> Annotator #3/True: 0.592 (0.453, 0.726) » Annotator #2/#3:0.738 (0.621, 0.825)
* Krippendorff’s alpha w/ 95% Cl — all 3 annotators: 0.801 (0.747, 0.845)

» Krippendorff’s alpha: 0.801
o Entity Tagging:

* Three, independent annotators reviewed 200 behavior notes,
where restorative treatment was completed, from January 2018
— July 2023. o)
 Each annotator reviewed the data set two separate times:
1. To identify the overall FBRS score.
2. Toidentify key words and phrases.
»  temperament, action, behavior management

And p, is the expected agreement when

Table One: Cohen’s Kappa assigning labels randomly

Interpretation of Data?

Entity Tagging Analysis

= When asked to provide entity tags and their associated

Table Two: Entity Tagging Analysis = Cohen’s Kappa & F1 Score

Annotatorl | Annotator2 | 5-point Scale 3-point Scale

scores, annotators displayed substantial agreement on a

GLS Regression Results

5-point scale and near perfect agreement on a 3-point

Overall
GLS

Kappa F1 Kappa F1

R-squared:
Adi.

Dep. Variable:

Model: R-squared: scale.

technique, cooperation/overall takeaway Method : Least Squares  F-statistic: Temperament Annotator #1  Annotator #2° 0.7082 0.6216 0.9439 0.9730 = The adjudicated entity tags (Exception “Act_Pos”) are
> .|_/_|_’ +, N/A’ -, _/_ Date: , 99 Apr 2024 Prob (F-statistic): 2.65e-38 Annotator #1 Annotator#3 0.6624 0.6613 0.7819 0.9355
|2 Time: 14:59:14 Log-Likelihood: -211.92 ' ' ' ' statistically significant on a p < 0.05 and majority of tags
Q No. Ob tions: 197 Annotator #2 Annotator #3 : : . : - =
(3) Adjudication and Analysis of Protocol 5 D? Resij;;i;ons 188 . nnotate n SEh 7 R, S REPIEs are statistically significant on a p < 0.001.
1. Overall FBRS Score Analysis IRl o rodel: g Action Sanottons: S Fannotata oy JUE6853 0.7000 0.8805 0.9833 > Confidence that the variable is correlated with the
2. Entity Tagging Analysis g @ Covariance Type: nonrobust Annotator #1 Annotator #3 (.8825 0.8704 1.0000 1.0000 response variable.
o]0)
é 2 Annotator #2 Annotator #3 (0.7603 0.7611 0.8825 0.9735
g % Intercept 1 1805 Cooperation Annotator #1 Annotator #2 0.8358 0.8406 1.0000 1.0000 Limited quantifiable data exists to support the continued use
-E 53{ Temp_Neg -0.3351 Annotator #1  Annotator #3 0.6531 0.6863 0.8517 0.9608 of the FBRS. The issue may not be the fault of the scale itself but
Temp Pos 0.2847 : ' : | : o : :
Please Scan TO % Act Nee eer . Annotator #2 Annotator #3  0.5622 0.7681 0.6477 0.9420 rather how providers are currently applying it. This study describes
- Act_Pos -0.0277 -0.253 an alternative method of using NLP to supplement the FBRS to
Coop_Neg -9.4232 ~3.255 Overall Takeaway Annotator #1 Annotator#2 (0.0676 0.8148 0.0000 0.9907 o 5 pp,
Access REferenCES Coop Pos gy — create a more objective, accurate, and consistent scale. More
- Annotator #1 Annotator #3 (0.2188 0.5732 1.0000 1.0000 : : :
BMT_Neg -0.3759 -3.634 research needs to be completed to substantiate this claim.
BMT_Pos -2.421 Annotator #2 Annotator #3 (0.2744 0.5094 0.1733 0.9717
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