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ABSTRACT

Objectives: To evaluate the reliability, educational quality, and viewer engagement of publicly available
YouTube videos on Hawley retainer fabrication using three standardized assessment instruments.

Methods: A cross-sectional content analysis was conducted using five complementary search strings on
YouTube. After deduplication and application of pre-specified eligibility criteria, 23 English-language videos
demonstrating Hawley retainer fabrication were identified. Two calibrated reviewers independently scored
each video using the Journal of the American Medical Association (JAMA) benchmarks, the Modified
DISCERN tool (mDISCERN), and the Modified Global Quality Score (mGQS). Engagement metrics and an
adapted Video Power Index (VPI) were extracted. Inter-rater reliability was assessed using the Intraclass
Correlation Coefficient (ICC). Pearson correlations and an exploratory multivariate linear regression were
used to examine associations between engagement metrics and educational quality.

Results: Mean scores indicated low-to-moderate educational quality (mGQS 1.98/5; mDISCERN 0.52/5;
JAMA 1.54/4), with 74% of videos classified as low quality on pre-specified mGQS bands. Likes correlated
moderately with mGQS (r = 0.46) and mDISCERN (r = 0.39) and were the only significant predictor in the
exploratory regression (p = 1.6 x 1073, p = 0.016); however, the overall model did not reach significance (R?
=0.434, p = 0.063). Inter-rater reliability was moderate for mGQS (ICC = 0.443) and fair for mDISCERN
(ICC =0.323); JAMA returned a negative ICC (—0.257), indicating instrument—content mismatch.
Conclusion: YouTube content on Hawley retainer fabrication is predominantly of low educational quality.
Viewer engagement partially tracks quality but cannot substitute for a structured evaluation. These findings
highlight the need for professionally developed, peer-reviewed digital resources in orthodontic laboratory
training.
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Introduction

Retention following active orthodontic
treatment is essential for preserving tooth position
and ensuring long-term occlusal stability. Without
retention, periodontal remodeling and continued
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physiological growth predispose the dentition to
relapse.! The Hawley retainer, first introduced by
Charles Hawley in 1919, remains one of the most
widely used removable retention appliances
worldwide owing to its durability, adjustability, and
ability to permit minor occlusal settling.?
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The fabrication of a Hawley retainer
requires precise wire bending and accurate
adaptation of the acrylic baseplate, competencies
that dental students and laboratory trainees are
expected to acquire during pre-clinical and
laboratory  training.>  Traditional instruction
typically involves supervised hands-on practice;
however, constraints such as limited laboratory
time, increased material costs, reduced faculty
contact, and ongoing effects of pandemic-related
disruptions have collectively increased reliance on
self-directed digital learning.* Recent surveys
indicate that video-sharing platforms, particularly
YouTube, are now routinely used to supplement
formal curricula for procedural skills.>® Despite this
trend, the educational value of such resources
remains largely unexamined for specific procedural
competencies. Although students increasingly
report supplementing laboratory training with
YouTube content, few studies have assessed
whether these materials meet the minimum
educational standards required for instructional
content in health professions curricula.

YouTube's accessibility and audiovisual
format make it well-suited for procedural learning.
However, the lack of peer review, editorial
oversight, or structured quality control raises
concerns regarding the accuracy, completeness, and
reliability of instructional content available to
trainees.”® Existing research evaluating YouTube
content across dental specialties generally reports
low educational quality and considerable
variability.*!! Studies of YouTube videos on topics
such as vital pulp therapy, dental implant
placement, and orthodontic bracket bonding have
consistently found that most available content lacks
clear procedural narration, evidence-based
justification for technique choices, and adequate
disclosure of authorship or conflicts of interest.
Notably, most of these studies have focused on
clinical chairside procedures rather than on
laboratory-based fabrication skills. The assessment
instruments employed, including the Modified
DISCERN tool, the Modified Global Quality Score,
and the JAMA benchmarks, have rarely been
applied to benchwork content, where the absence of
a patient context may influence the interpretation of
reliability and transparency criteria. Evidence
specific to orthodontic laboratory techniques, and to
Hawley retainer fabrication in particular, remains
limited, despite the procedural nature of the skill
and the direct implications of inadequate technique
for patient outcomes. Additionally, prior studies
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have seldom examined the relationship between
viewer engagement metrics and educational quality.
While likes, views, and comments are frequently
reported descriptively, they are rarely evaluated as
potential proxies or misleading surrogates for
content quality. This represents a significant gap, as
trainees who lack the expertise to independently
assess instructional accuracy may rely on
engagement signals, such as view counts or like
ratios, as informal indicators of credibility. Whether
these signals correspond to the actual educational
value of procedural dental videos has not been
established.

This study was intentionally designed as an
observational analysis. Its objective was to
characterize the educational resources available to
trainees seeking guidance on Hawley retainer
fabrication via YouTube, with a specific focus on
evaluating their reliability, comprehensiveness, and
the relationship between perceived quality and
viewer engagement metrics. Establishing this
descriptive baseline is essential for informing
subsequent interventions by educators, professional
bodies, or accreditation organizations seeking to
curate, recommend, or supplement online
instructional materials in this domain. Given the
procedural nature of the skill and the patient-safety
implications of inadequate technique, this baseline
is directly relevant to curriculum planning and the
broader digital health information ecosystem.

Accordingly, this study aimed to: (i)
evaluate the reliability and educational quality of
YouTube videos depicting Hawley retainer
fabrication using three standardized instruments;
(i1) describe viewer engagement on these videos
using a transparently adapted Video Power Index;
and (iii) explore the extent to which engagement
metrics correspond to underlying educational
quality.

Materials and Methods
Study Design and Setting

This was a cross-sectional content analysis
of publicly available YouTube videos conducted
over three months. The study is purely
observational; no interventions with video content,
creators, or the YouTube platform were performed.
As the analysis used only publicly accessible
material and did not involve human participants or
identifiable personal data, formal ethical approval
was not required; the study was nevertheless
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conducted in accordance with the principles of the
Declaration of Helsinki. This study is reported in
accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
guidelines for cross-sectional studies.

Search Strategy
To minimize the selection bias inherent in

single-keyword searches of YouTube, five
complementary search strings were used (Table 1).

©®

Searches were performed in a private browsing
window with cleared history, watch history
disabled, and default platform filters (“Relevance”
sort) restored between queries. Searches were
conducted between August 2025 and October 2025.
The exact date of each search was logged to support
reproducibility. Within each search string, results
were screened in descending order of platform
relevance until two consecutive screens contained
no topically relevant videos.

Table 1: Search strings used to identify candidate videos and the rationale for each

No. Search String

Rationale

1 “Hawley retainer fabrication” Primary procedural term used in the indexed
dental education literature.

2 “Hawley retainer step by step” Captures instructional/tutorial-style uploads
aimed at students.

3 “Making a Hawley retainer from start to finish”  Captures full-procedure videos that may not use
the term “fabrication.”

4 “Dental lab benchwork Hawley” Captures laboratory-technician-oriented content.

5 “Orthodontic wire bending tutorial Hawley” Captures videos focused on the labial bow and
clasp components.

Eligibility Criteria (individual  practitioner, dental laboratory,

Videos were eligible for inclusion if they:
(i) were presented in English; (ii) demonstrated the
actual procedure for fabricating a Hawley retainer
(laboratory workflow or combined chair-side
workflow); and (iii) represented unique, non-
duplicate content. Videos were excluded if they: (i)
were presented in a language other than English; (ii)
functioned primarily as advertisements, product
showcases, or institutional promotional material
without procedural demonstration; (iii)) were
duplicate uploads; (iv) demonstrated only the
clinical insertion or adjustment of an already-
fabricated retainer; or (v) contained insufficient
audio or video quality to permit reliable scoring.
The full screening and selection process is
summarised in Figure 1.

Data Extraction

For each included video, the following
descriptive and engagement variables were
recorded on the day of scoring to minimize
temporal drift: total number of views, number of
likes, number of comments, video duration
(seconds), days since upload, and uploader category
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institutional channel, or unspecified). Where a
video contained substantial non-instructional
introductory content or filler material, this was
noted qualitatively during scoring, but the full
reported duration was retained for descriptive
purposes.

Educational Quality Assessment

Three established instruments were used to
assess reliability and educational quality. Each was
applied strictly according to its published
operational definition, without modification of
scoring rules.

The JAMA benchmarks scored each video
on four binary criteria, authorship disclosure,
citation of references, disclosure of conflicts of
interest, and visibility of upload or publication date,
yielding a maximum score of 4.7 JAMA was
originally developed for written health information;
its application to procedural video content is
recognised in the literature as imperfect, and this
point is discussed below in light of the observed
inter-rater reliability.

The Modified DISCERN tool consisted of
five binary items appraising reliability and clarity,
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yielding a maximum score of 5.1

The Modified Global Quality Score
(mGQS) was a 5-point scale assessing overall
educational quality, comprehensiveness, and
usefulness, with 1 indicating poor quality and 5
indicating excellent quality.”® To make the

©®

categorical interpretation of mGQS explicit and
reproducible, and to address the question of how
high- versus low-quality content was distinguished,
cut-offs were specified before scoring began (Table
2) and applied uniformly by both reviewers

Identification of records via YouTube searches

Records identified through YouTube
searches across 5 search strings (n=412)

Identification

—_—> Records marked as ineligible by

!

Records screened against title/preview
(n=168)

N Advertisement/promo Only (n=21)

Screening
H

Full videos assessed for eligibility
(n=49)

3 No fabrication demonstration (n=12)

!

Videos included in final analysis
(n=23)

Included

Records removed before screening:
Duplicate records removed (n=168)

automation tools (n=0)

Records excluded (n=119):
Not in English (n=38)

Not Hawley retainer (n=44)
Clinical insertion only (n=16)

Excluded at full review (n=26):
Duplicate uploads (n=57)

Poor audio/video quality (n=5)

Figure 1: PRISMA-style flow diagram of YouTube video identification, screening, eligibility assessment,
and inclusion. Counts are reported across the pooled, deduplicated results of all five search strings.
Independently scored by two reviewers using JAMA benchmarks, mDISCERN and mGQS
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Table 2: Pre-specified quality bands used to classify videos on the Modified Global Quality Score (mGQS)

Quality Band mGQS Range Operational Description

Low quality 1.0-2.0 Limited or incorrect procedural detail; critical steps
missing; little or no educational structure or narration.

Moderate quality 2.1-3.5 Covers main steps but with notable omissions; partial
demonstration of materials, wire-bending sequence, or
acrylic adaptation.

High quality 3.6-5.0 Comprehensive, step-by-step demonstration with clear

narration, correct technique, and accurate terminology.

Adapted Video Power Index

Viewer  engagement was  further
summarised using an adapted Video Power Index
(VPI). The original VPI incorporates a like ratio
defined as likes + (likes + dislikes); however,
YouTube removed publicly visible dislike counts in
November 2021, rendering this denominator
unobtainable for any post-2021 evaluation. To
remain transparent about this platform-level
constraint while preserving a within-study
composite engagement measure, the VPI was
adapted as follows:

e View ratio = total views + days since upload.

o Adapted like ratio = (likes + views) x 100.

o Adapted VPI = (view ratio x adapted like ratio)
+100.

This adaptation is not numerically identical
to the pre-2021 VPI used in earlier YouTube
content-analysis studies and is therefore not directly
comparable to those reported numerical values. It is
intended to provide an internally consistent
engagement composite under current platform
conditions.

Reviewer Calibration and Inter-rater Reliability

Two reviewers independently scored all
videos: Reviewer 1 was a postgraduate orthodontic
trainee, and Reviewer 2 was a general dental
practitioner with prior laboratory experience.
Before formal scoring, both reviewers jointly
scored three pilot videos (excluded from the final
dataset) and resolved discrepancies through
structured discussion to establish a shared
operational understanding of each scoring item.
During formal scoring, reviewers were blinded to
one  another's assessments and  worked
independently from a shared coding sheet. The
Intraclass Correlation Coefficient (ICC, two-way
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random effects, absolute agreement) was used to
quantify agreement for each instrument. No video
was excluded on the basis of low inter-rater
reliability; instead, the implications of low ICC for
instrument suitability are discussed in the relevant
Discussion section. Final scores used in all analyses
are the mean of the two reviewers' independent
ratings for each instrument.

Statistical Analysis

Continuous variables were summarised
using means, standard deviations, medians, and
interquartile range, and presented descriptively.
Pearson correlation coefficients were used to
describe  bivariate  relationships = between
engagement metrics and educational quality scores.

A multivariate linear regression model was
fitted to explore which engagement variables, if
any, were associated with educational quality. The
dependent variable was a composite quality score
defined as the mean of mDISCERN and mGQS;
JAMA was excluded from this composite a priori
on the basis of its observed instrument—content
mismatch (see Inter-rater reliability, below).
Independent variables were the number of views,
likes, comments, video duration, and the adapted
VPIL. Because the available population (n = 23)
corresponded to approximately 4.6 observations per
predictor, below the conventionally recommended
10:1 ratio for confirmatory linear regression'®, the
regression was pre-declared as exploratory and
hypothesis-generating rather than confirmatory.
The Discussion is anchored in the descriptive and
correlational findings, with the regression
interpreted only as a tentative signal warranting
confirmatory replication in a pooled dataset.
Statistical significance was set at a = 0.05 for
descriptive  interpretation.  Analyses  were
performed using Python 3.11 (pandas, scipy,
statsmodels).
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Ethical Considerations

This study used only publicly accessible
YouTube videos and did not involve human
participants, identifiable personal data, or animal
subjects. Formal institutional ethics review was
therefore not required. The study was nevertheless
conducted in accordance with the ethical principles
of the Declaration of Helsinki.

Results
Selection and Characteristics of Included Videos

A total of 23 YouTube videos satisfied all
eligibility criteria after pooling and deduplication
across the five search strings (Figure 1). Uploaders
were  heterogeneous, including  individual
practitioners, dental laboratories, and institutional
channels; no single channel dominated the eligible
set.

©®

Descriptive Characteristics of Videos and
Engagement

Descriptive statistics are presented in Table
3. View counts ranged from 70 to 157,000 (median
18,000), and as counts ranged from 0 to 989
(median 42), reflecting a positively skewed
distribution typical of social media content. The
typical video lasted approximately 506 s (median ~
8.4 minutes). However, a single outlier of 68,500 s
(=19 hours) substantially inflated the mean length.
On manual inspection, this outlier was a
continuous-stream upload in which the active
procedural demonstration accounted for only a
small fraction of the runtime; the remainder
consisted of unrelated or filler material. The value
is retained in Table 3 for completeness and is
discussed below as illustrative of a recurring quality
issue: total video duration on the platform is not a
reliable proxy for the duration of substantive
instructional content.

Table 3: Descriptive statistics for engagement metrics and educational quality scores (n = 23)

Variable n Mean SD Min Q1 Median Q3 Max
Number of views 23 29,845 38,435 70 779 18,000 46,000 157,000
Number of likes 23 183.3 290.1 0 4.5 42 183 989
Number of comments 23 19.4 49.3 0 0 2 12 226
Video length (s) 23 3,835 14,154 20 165 506 1,018 68,500
Adapted VPI 23 14.3 17.1 0.03 — — — 614
mDISCERN (0-5) 23 0.52 0.41 0 0 0.5 1 1
mGQS (1-5) 23 1.98 0.87 1 1 2 2.5 3.75
JAMA (0-4) 23 1.54 0.45 0 1.5 1.5 2 3

1 Q1, median, and Q3 omitted for adapted VPI due to highly skewed distribution with limited interpretability

of quartile values

Educational quality scores were low
overall: mean mGQS 1.98/5 (SD 0.87), mean
mDISCERN 0.52/5 (SD 0.41), and mean JAMA
1.54/4 (SD 0.45). Applying the pre-specified
mGQS cut-offs (Table 2), 17 videos (74 %) fell into
the low-quality band, 5 (22 %) into the moderate-
quality band, and only 1 video (4 %) reached the
high-quality threshold.

Correlations between  Engagement and
Educational Quality
Pearson correlation coefficients are

reported in Table 4. Views correlated strongly with
likes (r = 0.67) and with the adapted VPI (r = 0.83),
confirming internal consistency of the engagement
measures. Likes correlated moderately and
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positively with mGQS (r = 0.46) and mDISCERN
(r=0.39), suggesting that videos perceived as more
educationally valuable tended to attract more
audience endorsement. Video duration correlated
weakly but negatively with mGQS (r = —0.27) and
mDISCERN (r = —0.28) — consistent with the
qualitative observation that longer videos in this
sample did not necessarily devote that additional
runtime to substantive instruction. Correlations
involving JAMA scores were weak across all
variables, congruent with the inter-rater reliability
findings reported below. At n = 23, correlations of
approximately |f] > 0.41 reached statistical
significance at o = 0.05. Accordingly, the views—
likes (r = 0.67), views—VPI (r = 0.83), likes—
comments (r = 0.66), likes—VPI (r = 0.68), likes—
mGQS (r = 0.46), and mDISCERN-mGQS (r =
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0.48) correlations were statistically significant,
while the remaining associations were not.

Table 4: Pearson correlation matrix for engagement metrics and educational quality scores. Values are
correlation coefficients (r)

Item Views Likes Comm. Length VPI mDISC  mGQS JAMA
Views 1.00 0.67 0.34 —-0.19 0.83 0.25 0.39 —-0.10
Likes 0.67 1.00 0.66 —-0.14 0.68 0.39 0.46 0.16
Comments 0.34 0.66 1.00 —0.08 0.43 0.00 0.19 0.11
Length —-0.19 —-0.14 —0.08 1.00 —0.18 —-0.28 -0.27 0.24
VPI 0.83 0.68 0.43 —0.18 1.00 0.11 0.21 —-0.11
mDISCERN 0.25 0.39 0.00 —0.28 0.11 1.00 0.48 0.00
mGQS 0.39 0.46 0.19 —-0.27 0.21 0.48 1.00 —-0.03
JAMA —-0.10 0.16 0.11 0.24 —-0.11 0.00 —-0.03 1.00

around situations in which the four binary JAMA
items (authorship, references, conflict-of-interest
disclosure, currency) were either entirely absent
from the video metadata or only partially inferable

Inter-rater Reliability

Inter-rater  reliability  findings  are
summarised in Table 5. Reliability was moderate

for mGQS (ICC:0443) fair for mDISCERN (ICC from lt, a scenario for which JAMA, which was
— 0.323), and notably négative for JAMA (ICC = originally developed for written health information,
~0.257). A negative ICC indicates that between- was not designed to adjudicate. The JAMA scores

are therefore retained in the descriptive analysis for
transparency but were pre-emptively excluded from
the composite outcome used in the regression
model, on the grounds of instrument—content
mismatch in this procedural setting rather than on
the basis of the ICC alone.

reviewer variance exceeded within-video variance;
that is, the reviewers were not simply noisy but
systematically diverged in how they applied the
JAMA criteria. Qualitative review of the discrepant
JAMA scores revealed that disagreement clustered

Table 5: Inter-rater reliability of the three assessment instruments (n = 23 videos, 2 reviewers).
Approximate 95 % confidence intervals based on two-way random-effects, absolute agreement ICC

Instrument ICC 95% CI (approx.) Interpretation

Modified DISCERN 0.323 [0.02, 0.61] Fair agreement

Modified GQS 0.443 [0.10, 0.71] Moderate agreement

JAMA benchmarks —0.257 [-0.56, 0.14] Systematic disagreement; instrument—

content mismatch

Exploratory Regression Predicting Educational comments, Vi.deo. length, and the adapted VPI. did
Quality not reach significance. The model explained

approximately 43 % of the variance in the
As previously stated, a multivariate linear composite quality outcome (R* = 0.434), but the

regression was fitted with the composite quality oyergll model F-test did not reach conventional
score (mean of mDISCERN and mGQS) as the glgnlﬁcance P = 9'063_)' These .results are
dependent variable, treating the analysis as interpreted as a tentative signal of a likes—quality
exploratory given the 4.6:1 observation-to- association, consistent with the bivariate
predictor ratio. Results are shown in Table 6. The correlations reported in Table 4, rather than as a

number of likes was the only individual predictor conﬁrma}tory predictive model. Replication ir} a
reaching conventional statistical significance (B = substantially larger dataset, for example, by pooling
1.6 x 103, p = 0.016). The number of views videos across related orthodontic appliances and
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procedures, will be required to confirm the
association.
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Table 6: Exploratory multivariate linear regression predicting the composite educational quality score
(mean of mDISCERN and mGQS). *Significant at a = 0.05.

Predictor B (Coef.) SE t p-value
Constant 1.198 0.140 8.56 <0.001

Views 3.61 x10° 4.59 x 10°° 0.79 0.443

Likes 1.6 x 1073 6.0 x10™ 2.67 0.016%*

Comments —-3.4x1073 2.8 x107 -1.21 0.240

Video Length (s) -1.07 x 107° 7.4 x10°° —1.45 0.168

Adapted VPI —0.016 0.011 —1.45 0.167

Discussion quality on YouTube is not confined to clinical

This study assessed the educational quality
and reliability of publicly available YouTube
content on Hawley retainer fabrication using three
standardized assessment instruments. The analysis
was descriptive, documenting the resources a
trainee would encounter on the platform rather than
prescribing content-production standards.
Interpreted in this context, the findings have several
implications for orthodontic education, digital
health information research, and methodologies for
social media content analysis.

The principal finding is that the educational
quality of available YouTube content on Hawley
retainer fabrication is, on average, low. With 74%
of videos falling into the pre-specified low-quality
band on the mGQS and only one reaching the high-
quality threshold, the dominant pattern is an
incomplete or insufficient procedural
demonstration. The low mDISCERN scores point
to specific deficiencies in evidence-based
justification of technique choices and in the clarity
of procedural narration; the low JAMA scores
reflect poor academic transparency, with
authorship, citation, and conflict-of-interest
disclosure rarely available. These findings are
concordant with the broader literature evaluating
YouTube content across dental and medical
specialties.!>!7 These findings are consistent with
Sezici et al., who reported a mean mGQS of 2.1 and
similarly found that the majority of YouTube
videos on orthodontic retainers fell below
acceptable quality thresholds.!> Alenezi and Jamleh
reported comparable results for vital pulp therapy
videos, with 68% classified as low quality on the
mGQS.!® The present study extends these findings
to a specific laboratory fabrication procedure,
suggesting that the pattern of low educational
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chairside procedures but also applies to benchwork
content, where procedural precision carries
downstream implications for appliance fit and
patient comfort.

Engagement metrics, particularly likes,
were positively associated with educational quality
both at the bivariate level (r = 0.46 with mGQS) and
as the only individually significant predictor in the
exploratory regression. It is not claimed, however,
that engagement metrics can be used to predict
educational quality in a clinically actionable sense.
The overall regression model did not reach
conventional significance (p = 0.063), and the 4.6:1
observation-to-predictor ratio is below
conventional  thresholds  for  confirmatory
inference.'* The regression should therefore be read
as  descriptive and  hypothesis-generating;
confirmatory replication would require either an
extended observation window or a deliberately
pooled dataset spanning related orthodontic
procedures. The substantive interpretive weight of
this study rests on the descriptive statistics and the
bivariate correlation pattern, not on the regression's
individual significant coefficient.

Video duration showed a weak but
consistent negative correlation with  both
mDISCERN and mGQS. The 68,500 s outlier
illustrates a broader phenomenon observed
qualitatively across the sample: in several videos,
the active instructional segment was preceded or
interspersed with extended introductions, channel
branding, advertising, unrelated commentary, or
filler footage. As a result, total reported runtime on
YouTube is an unreliable proxy for the duration of
substantive educational content. This has two
practical consequences. For trainees, selecting
videos based on length is unlikely to identify the
most informative resources. For researchers, it
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suggests that future content-analysis studies in this
space may benefit from coding the proportion of
runtime that constitutes genuinely instructional
content. This has been flagged as a direction for
future work.

The inter-rater reliability findings warrant
particular methodological attention. The moderate
ICC for mGQS (0.443) and the fair ICC for
mDISCERN (0.323) are consistent with prior work
using these instruments on procedural dental
content’® and indicate that, with appropriate
reviewer calibration, both instruments perform
acceptably in this setting. Ghai reported mGQS ICC
values ranging from 0.40 to 0.55 across dental
education YouTube studies, and Sezici et al.
reported an ICC of 0.51 for mGQS in their analysis
of orthodontic retainers.!”> The present values
(mGQS ICC = 0.443, mDISCERN ICC = 0.323)
fall within or slightly below this range, which may
reflect the greater subjectivity involved in scoring
laboratory fabrication videos where technique
correctness requires domain-specific expertise that
a general quality scale does not fully operationalize.
The negative ICC for JAMA (—0.257) is more
striking and merits explanation rather than mere
exclusion. A negative ICC indicates systematic
disagreement; the reviewers were not noisy but
were applying the criteria differently. Qualitative
inspection of the discrepant JAMA scores located
the disagreement in cases where the four binary
items were absent or only partially inferable from
video metadata. This is a known limitation of
applying JAMA, originally designed for written
health information '%, to procedural video content.
Rather than excluding without justification, the
JAMA data were retained descriptively, excluded
from the composite regression outcome due to
instrument—content mismatch, and explicitly
flagged. Future content-analysis research in this
domain may benefit from either (i) operationalizing
JAMA criteria for video formats prior to scoring, or
(i1) relying on mDISCERN and mGQS as the
primary instruments and treating JAMA as
supplementary.

Regarding search breadth, the deliberate
use of five complementary search strings (Table 1)
was intended to minimize the selection bias that a
single-term search would introduce. Despite this
broadened strategy, only 23 unique English-
language videos satisfied the inclusion criteria. This
is interpreted as reflecting the true size of the
publicly available educational pool for this
procedure on this platform at the time of the search,
rather than as undersampling. The small size of the
available population is itself a substantive finding:
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trainees searching for guidance on Hawley retainer
fabrication on the world's most-used video platform
have a narrow set of resources to draw on, and the
average educational quality of that set is low.

Two further methodological considerations
are relevant to interpretation. First, the adapted VPI
used here departs from the pre-2021 formulation
because YouTube no longer publicly displays
dislike counts; this loss of disapproval data is itself
a constraint on YouTube's transparency as a source
of health information, and the adapted formula
cannot fully compensate for it. Future studies may
consider supplementing engagement-based
composites with structured expert review by
clinical specialists, an approach recommended for
any confirmatory study in this area. Second,
although both reviewers had clinical and laboratory
familiarity with Hawley retainer fabrication and
were calibrated on a pilot set, expanding to a multi-
reviewer expert panel (for example, two specialist
orthodontists in addition to a generalist) would be
expected to further improve reliability, particularly
for mGQS.

Taken together, the present findings
support the emerging consensus that ad hoc
YouTube content cannot serve as an adequate
substitute for structured procedural training in
orthodontic laboratory skills.'” They also support a
more constructive corollary: that there is a clear and
unmet need for professionally developed, peer-
reviewed digital educational resources in this
domain, ideally produced or endorsed by dental
schools, professional bodies, or accreditation
organizations, and accompanied by transparent
authorship, citation, and disclosure information.?
Based on these findings, three practical
recommendations emerge. First, dental educators
should not assume that directing students to
YouTube for guidance on Hawley retainer
fabrication will yield adequate instructional
material; curated playlists or institutional video
libraries  with  quality-assured content are
preferable. Second, professional bodies such as the
British Orthodontic Society or the American
Association of Orthodontists could contribute by
endorsing or producing standardized procedural
videos that meet minimum quality benchmarks,
including transparent authorship, evidence-based
technique justification, and complete stepwise
demonstration. Third, researchers conducting future
YouTube content analyses in dental education
should consider using mDISCERN and mGQS as
primary  instruments rather than JAMA
benchmarks, given the instrument—content
mismatch demonstrated here.
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This study has several limitations that
should be considered when interpreting the results.
First, the analysis was confined to English-language
videos on a single platform at a single time point;
non-English content and content hosted on other
platforms (e.g., institutional learning management
systems or dedicated dental education sites) were
not evaluated. Second, the available population of
qualifying videos (n = 23) is small relative to the
number of predictors in the regression model; the
regression is presented as exploratory, and
inferential claims are limited. Third, the adapted
VPI used here departs from the pre-2021 formula
owing to platform changes and is not directly
comparable to numerical VPI values reported in
earlier studies. Fourth, JAMA benchmarks were
developed for written health information; their
application to procedural video content is a
recognized limitation reflected in the negative ICC
observed here. Fifth, scoring was performed by two
reviewers; expansion to a multi-reviewer expert
panel would further test reliability. Sixth, total
reported video duration is an imperfect proxy for
instructional duration, and future work would
benefit from coding the proportion of runtime that
constitutes substantive procedural demonstration.
Finally, YouTube's recommendation algorithm and
platform indexing are dynamic; replication at
different time points may yield different available
populations.

Conclusion

Publicly accessible YouTube videos on
Hawley retainer fabrication exhibit substantial
variability and, on average, are of low educational
quality. Viewer engagement, particularly likes,
partially tracks educational quality, but popularity
alone cannot substitute for the structured content
evaluation. Modified DISCERN and mGQS appear
more appropriate than JAMA benchmarks for
evaluating procedural dental video content, and the
JAMA application to this format requires
methodological refinement. The findings point to a
clear unmet need for professionally developed,
peer-reviewed digital educational resources in
orthodontic laboratory training, and to a
methodological need for larger, pooled datasets that
can support confirmatory analysis of the
engagement—quality relationship.
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