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1 | INTRODUCTION

Objective: The aim of this study was to assess the quality of free-to-access videos on
oral biopsy procedures on the YouTube platform.

Materials and Methods: We conducted a search on YouTube using the term “oral
biopsy” and selected the first 100 videos in order of relevance. The following ex-
clusion criteria were applied: language other than English, videos that did not cover
oral biopsy techniques, videos on nonhuman specimens, postoperative instructions,
personal experiences, exfoliative cytology, or “brush biopsy.” Forty-seven selected
videos were classified based on their duration, country of origin, date of upload to the
system, author, information source and number of views, and likes and dislikes. Video
quality was analyzed using DISCERN, the Global Quality Scale (GQS), and the Video
Information and Quality Index (VIQI).

Results: The majority (78.7%) of analyzed videos were uploaded by dentists, originat-
ing from India (48.9%), with a mean duration of 11.8 min (SD, 20.4), with 104.5 likes
(SD, 186.4) and 7.1 dislikes (SD, 10.55). The mean values for DISCERN, GQS, and VIQI
were 1.3 (SD, 0.52), 2.1 (SD, 1.04), and 9.62 (SD, 1.69), respectively.

Conclusion: The majority of videos on oral biopsy published on YouTube are of low

quality.
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sufficiently qualified to perform them (Lopez Jornet et al., 2007).
Various studies have confirmed that a minority of general dental

As healthcare practitioners, dentists should understand the impor- practitioners in Europe perform oral biopsies in their daily prac-

tance of biopsies for the diagnosis of various oral conditions and be tice. The most frequently reported explanation for this is a lack of
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training and exposure during undergraduate dental studies (Diamanti
et al., 2002; Seoane et al., 2013).

A recent study aimed to assess knowledge, clinical experience,
attitude, and preference for future education on oral potentially
malignant disorders (OPMDs) of undergraduate dental students in
six European countries (Croatia, France, Italy, Portugal, Spain, and
United Kingdom). The authors pointed out that the proportion of
students who have observed a biopsy of an oral lesion was 82%,
assisted with a biopsy of an oral lesion was 76%, and performed a
biopsy of an oral lesion was 42%, although this percentage varied
significantly between countries. The majority of students were in-
terested in future education on OPMDs, preferably via short educa-
tional videos (Brailo et al., 2022).

In recent decades, technology has been progressively incor-
porated into all aspects of dental education (Turner et al., 2016).
Today's students prefer instant answers through search engines and
videos over traditional reading assignments and lectures (Walinski
et al., 2023). Videos and social networks have become routine and
an important tools for guiding students (Koya et al., 2012), including
dental students (Burns et al., 2020; Dias da Silva et al., 2022; He
et al., 2021). However, when considering different learning styles
and levels of education, YouTube surgical videos may be suitable for
students who already have previous surgical training and experience
but may be lacking for less-experienced students (Karic et al., 2020).

The amount of surgery-related videos available online, espe-
cially on YouTube, has increased in both number and popularity in
the last decade (Farag et al., 2020). YouTube is not an accredited
medical educational resource, and any individual or organization can
upload videos to the platform. For this reason, content is not sorted
by quality, but search results appear in order of popularity and other
algorithms determined at the discretion of the YouTube organization
(Farag et al., 2020; Gul & Diri, 2019; Lee et al., 2014).

Viewers determine the quality of the uploaded information
through likes, dislikes, and comments (Koya et al., 2012). For den-
tistry students, YouTube is one of the preferred methods for viewing
videos online due to its accessibility from any location and at any
time (Dias da Silva et al., 2019a, 2019b) as well as its considerable
diversity in videos content offered (Madathil et al., 2015).

There has been a significant increase in the growth of educa-
tional video content on YouTube, and many academic institutions
now have their own YouTube channels although in the case of dental
schools, most of the videos uploaded to these channels were not
educational and focused on promoting dentistry courses. Therefore,
students who wish to watch instructional videos will find limited ed-
ucational content provided by dental schools and are likely to access
related material on other Internet sites that may not have been peer-
reviewed (Dias da Silva et al., 2019a, 2019b).

Many educational videos available online, lack an evidence
base, are out of date, unreliable, and potentially harmful (Greenberg
et al., 2004). Numerous studies have assessed the educational qual-
ity of videos on various oral conditions, such as leukoplakia (Kovalski
et al., 2019) and lichen planus (Romano et al., 2021), and dental pro-
cedures such as third molar extractions (Kidy et al., 2021). To date,

however, there is no evidence that videos on oral lesion biopsy have
been evaluated. The main objective of this study was to assess the

educational quality of oral biopsy videos published on YouTube.

2 | MATERIALS AND METHODS
2.1 | Searchon YouTube

We conducted a search on YouTube (https://www.youtube.com) on
September 14, 2021 with the term “oral biopsy.” To make the search
as objective as possible, we used Google's incognito window, erased
the browser's cache and cookies, and did not start a YouTube session
(Dias da Silva et al., 2019a, 2019b). For video selection, we used the
default configuration of YouTube based on their relevance. Given
that 95% of YouTube users view no more than the first 60 videos
(Desai et al., 2013), we analyzed the first 100 search results.

We established the following exclusion criteria: duplicate videos,
language other than English, videos not covering oral biopsies, vid-
eos on nonhuman specimens, postoperative instructions, personal
experiences, exfoliative cytology or “brush biopsy,” oral surgery in-
struments, liquid biopsy and those aimed at informing patients. After
applying these exclusion criteria, 47 of the 100 preselected videos
were included in this study (Figure 1).

2.2 | Interaction index and ratio of views
(visibility and popularity)

From each video, we extracted the following data: duration, coun-

try of origin, date the videos were uploaded to the platform, author,

source of information, views, and likes and dislikes. Based on these

data, we calculated the interaction index and ratio of views using the

following formulae: interaction index=(% x 100), and ratio
— WS _ » 100) (13).

of views= (dayssinceupload

2.3 | Utility evaluation

The assessment of the video's utility was based on the quantity of
information they contained on the following 10 aspects related to
the performance of an oral biopsy, based on classic articles on oral
biopsy (Jephcott, 2007; Melrose et al., 2007; Pippi, 2006; Chan and
Wolf 2012), and based on the author's own clinical experience: nec-
essary instrumentation, anesthetic technique, indications, contrain-
dications, clinical context (diagnosis, follow-up, treatment), types of
biopsies, auxiliary procedures, suturing, treatment of the sample,
and the protocol for requesting the histopathological analysis. Each
item was assigned 1 point, resulting in a total score for each video
ranging from O to 10. Based on the total number of points obtained,
the videos were classified as Inadequate (score 0), Somewhat Useful
(score 1-3), Moderately Useful (score 4-7), and Highly Useful (score
8-10) (Table 1) (Kovalski et al., 2019).
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FIGURE 1 Flow diagram of the
selection process for the analyzed videos.
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TABLE 1 Criteria for evaluating the videos' utility. score (1/0) depending on whether these requirements were satis-
. X fied in the video, with a total achievable score for each case of at
Criteria to analyze Points
least, O points, and at most, 5 points (Charnock et al., 1999; Kidy
The video mentions: et al., 2021).
Necessary instrumentation 1
Anesthetic technique 1
Indications 1 2.5 | Quality analysis (Global Quality Scale)
Contraindications 1
Clinical context (diagnosis, follow-up, treatment) 1 We applied a modification of the Global Quality Scale (GQS), which
Types of biopsies 1 scored (from 1 to 5) each of the videos based on the following con-
Auxiliary procedures 1 siderations: (1) poor quality and flow; the most important informa-
Suturing 1 tion does not appear. Not useful for students; (2) poor quality and
Treatment of the sample 1 flow; some information appears, but some of the relevant issues
. are not addressed. Limited utility for students; (3) moderate qual-
Request for pathology analysis 1 i . . . .
| ity and suboptimal flow; some important information is adequately
Tota 10

Note: O, Not at all useful; 1-3, Somewhat useful; 4-7, Moderately useful;
8-10, Highly useful.

2.4 | Reliability analysis (DISCERN)

For the reliability analysis, we applied an adaptation of the DISCERN
tool to assess the written medical information. This tool consists of
five sections: (1) Are the objectives clear and were they achieved?
(2) Are the sources of information reliable? (3) Is the presented in-
formation balanced and impartial? (4) Are other sources of informa-
tion listed for patient reference? and (5) Are the areas of uncertainty
mentioned? Each of these parameters was assigned a dichotomous

discussed, but other information is poorly discussed. Some utility for
students; (4) good quality and flow; most of the relevant information
is discussed, but some relevant issues are not addressed. Useful for
students; (5) excellent quality and flow. Highly useful for students
(Kodonas & Fardi, 2021).

2.6 | Quality analysis (Video Information and
Quality Index)

The Video Information and Quality Index (VIQI) consists of analyz-
ing separately four items that make up the GQS. We employed a
Likert scale to score flow, exactness, and accuracy from 1 to 5. To
assess the quality section, we analyzed whether the videos used
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fixed images or animations, whether interviews were conducted
with individuals from the community, whether they had subtitles,
and whether they included a summary (Nagpal et al., 2015). The
total score for each video ranged from 5 to 20. The video quality
was classified as poor (score 5-9), good (score 10-11), or excellent
(score 12-20).

2.7 | Statistical analysis

Descriptive statistics are presented as absolute and relative fre-
qguencies for categorical variables, and as mean and standard devia-
tion, and range for continuous variables.

To analyze the interobserver variability, we randomly selected
nine videos that were evaluated by six different observers and esti-
mated the Fleiss Kappa coefficient, an adaptation of Cohen's Kappa
for n observers. According to Landis and Koch (1977), the magnitude
of the effect was established as poor (<0), slight (0.00-0.20), fair
(0.21-0.40), moderate (0.41-0.60), substantial (0.61-0.80), and al-
most perfect (0.81-1.00) (Landis & Koch, 1977).

To analyze the association between the ordered categorical
outcomes DISCERN, GQS, and VIQIl and utility indices and the vid-
eos' variables (duration in minutes, time online in months, number
of views, number of likes, and number of dislikes and image qual-
ity), we applied a proportional odds regression model with logit
link and parameters estimated using maximum likelihood and with
the bottom category of the outcome established as the reference

category. The log odds of beaing in a category higher than k is
Py >k
Py <k)
the variable, x and y the intercept of the ordered category k. When

expressed as In( ) = px — v\, where f represents the slope of
taking exponents the effect of a unit change in variable x on the
odds of the outcome y being in a higher category is beta. For inter-
preting purposes, an odds ratio greater than 1 is indicating higher
odds of being in higher categories (% of increased risk=100 (OR
- 1)), whereas values lower than 1 are indicating lower odds of
being in higher categories (% of reduced risk=100 (1 - OR)). The
calculation of the p-values for the model's coefficients was based
on the Wald method.

The statistical analysis is carried out with the free software R (R
Core Team, 2021), using the package irr for estimating Fleiss Kappa
(Gamer et al., 2019), and the package ordinal (Christensen, 2019) for
adjusting the proportional odds regression model.

3 | RESULTS

3.1 | Interobserver agreement

For the utility index, we obtained a correlation of 0.22, which was
interpreted as a fair degree of interobserver agreement, and we re-

jected the null hypothesis of being equal to zero for the kappa value
(p<0.05).

In the case of the DISCERN index, the kappa value was 0.05,
which represents slight interobserver agreement and was not statis-
tically significant (p>0.05).

For the GQS and VIQI, we obtained similar values to the utility index
(0.23 and 0.26, respectively), both statistically significant (0 <0.05). The
observed degree of agreement can be interpreted as fair.

3.2 | General characteristics,
visibility, and popularity

Appendix A details the general characteristics of each of the videos,
including URL, name, duration in minutes, country, date of upload
to the platform, author, sources of information, views, and likes and
dislikes.

Between July 14, 2009 and July 6, 2021, the videos were up-
loaded to YouTube from various countries, predominantly India
(48.9%) and the USA (23.4%). Some 78.7% of the authorship was
attributed to doctors/dentists or to their clinic/hospital accounts,
and 14.9% was attributed to universities and learning platforms.
No case mentioned the sources of information consulted for the
video's implementation, and they were, therefore, considered
unknown.

Table 2 shows the distribution of the general characteristics, in-

teraction index (visibility), and ratio of views.

3.3 | Utility analysis

The results of the utility index are shown in Table 3. The most com-
mon content was regarding anesthetic techniques (44.7%), types of
biopsies (36.2%), treatment of the tissue sample (34%), indications
(31.9%), and necessary instrumentation (25.5%). The remaining pa-
rameters did not exceed 20%: contraindications (19.1%), suturing
(17%), clinical context (14.9%), request for histopathological analysis
(14.9%), and auxiliary procedures (8.5%).

Based on these criteria, the mean score of the selected videos was
2.47+2.61 (0-9), and most were classified as somewhat useful. As

shownin Table 3, only 8.5% of the videos were classified as highly useful.

3.4 | Reliability analysis (DISCERN)

According to the reliability analysis using the DISCERN index, 95.7%
of the videos were clear and achieved the objectives, given that their
purpose was to perform a biopsy. In no case were the sources of
information considered reliable. In addition, none of the videos re-
ferred to areas of uncertainty. In 61.7% of the cases, the information
was not balanced or impartial.

The mean DISCERN score of the analyzed videos was 1.34 +0.52,
none of which exceeded a score of 2, which represents highly defi-

cient quality (Table 2).
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TABLE 2 General characteristics,
visibility, popularity of the sample, and

quality rating tools. Duration, min
Views
Likes

Dislikes

Interaction index (visibility)

Ratio of views (popularity)

Quality rating tools
DISCERN
GQS

viQl
Flow
Information
Quality

Accuracy

Leading i Oral, Maxilofacal, Hoad & Neck Medicne

Mean (SD) Minimum Maximum
11.85(20.46) 0.58 110.95
23,336 (41,238) 9 242,538
104.5 (186.4) 0 942
7.1 (10.55) 0 40
1.32% (1.57) 0% 6.38%
1346.95% (2143.29) 4.07% 10,048.11%
1.34(0.52) 0
2.13(1.04) 1 4

n (%)
1 17 (36.2)
2 12 (25.5%)
3 13(27.7)
4 5(10.6)
5 -
2.60(0.61) 1 3
2.30(0.88) 1 S
2.38(0.82) 1 4
2.47 (1.28) 1 4

n (%)
Poor 21 (44.7%)
Good 20 (42.6%)
Excellent 6(12.8%)

Abbreviations: GQS, Global Quality Scale; VIQI, Video Information and Quality Index.

3.5 | Quality analysis (Global Quality Scale Index)

The mean GQS index for these videos (Table 2) was 2.13 + 1.04. Only
10.6% of the videos achieved a score of 4, whereas 36.2%, 25.5%,
and 27.7% achieved a score of 1, 2, and 3, respectively. The results of
this index showed that, in general, the YouTube videos on oral biopsy

were of deficient quality.

3.6 | Quality analysis (Video Information and
Quality Index)

The mean values for flow, accuracy of the information, quality, and pre-
cision were 2.60+0.61 (range, 1-3),2.30+0.88 (range, 1-3),2.38 +0.82
(range, 1-4), and 2.47 +1.28 (range, 1-4), respectively. None of the vid-
eos achieved a score of 5 in any of the sections, with a score of 3 being
the most frequent when assessing flow (66%), accuracy of the informa-
tion (57.4%), and quality (40.4%). When assessing precision, the values
obtained more frequently were 1 (34%) and 4 (34%).

According to the VIQI, 44.7% of the oral biopsy videos published
on YouTube have poor quality, 42.5% have good quality, and 12.8%
have excellent quality. The mean VIQI was 9.62 +1.69 (Table 2).

3.7 | Determinants of the utility index

In the model adjusted for the utility index, we observed that the
risk of obtaining high scores increased a 3% as the length of the
video increased by one unit (OR (exp(p1))=1.03; p>0.05) and less
than 1% as the number of likes increased (OR (exp(p4)) =1.005;
p=0.019). In contrast, with each unit of increase of the time on-
line and the number of dislikes variables, the risk of obtaining
high scores for the utility index is reduced a 1% and a 5%, respec-
tively (OR (exp(p2))=0.987 and OR (exp(p5))=0.944, respectively;
p>0.05 in both cases).

With regard to views, the videos with more views and greater
image quality were associated with lower categories of the utility

index, although without statistical significance.

3.8 | Determinants of the DISCERN index

The risk of obtaining high scores on the DISCERN index increased in
a 31.2% as the length of the video increased (OR (exp(p1))=1.312;
p=0.007) and as the video resolution (measured in the number
of horizontal lines) increased: OR (exp(pé[quality: 480p]))=59.85
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n (%)

Necessary instrumentation 12 (25.5)
Anesthetic technique 21 (44.7)
Indications 15(31.9)
Contraindications 9(19.1)
Clinical context (diagnosis, follow-up, treatment) 7 (14.9)
Types of biopsies 17 (36.2)
Auxiliary procedures 4 (8.5)
Suturing 8(17)
Treatment of the sample 16 (34)
Request for pathology analysis 7 (14.9)
Utility

Not at all useful 15(31.9)

Somewhat useful 19 (40.4)

Moderately useful 9(19.1)

Highly useful 4 (8.5)

(p=0.205); OR (exp(p6lquality: 720p]))=1791.84 (p=0.020); and
OR (exp(p6[quality: 1080p]))=768.93 (p=0.045).

The number of likes and dislikes also resulted in a positive coeffi-
cient but without reaching statistical significance.

The videos with the most views were associated with a higher
likelihood of being classified into the low categories of the DISCERN
index, although without reaching statistical significance.

3.9 | Determinants of the GQS index

A higher number of likes increased less than 1% the probability of
achieving higher scores on the GQS index (OR (exp(p5))=1.004;
p=0.048), as occurred when increasing the video duration; in
this case, however, without reaching statistical significance (OR
(exp(p1))=1.009; p>0.05). In contrast, the longer the video was on-
line and the number of views and dislikes increased, the chances of a

low score on the GQS index increased.

3.10 | Determinants of the VIQI

Forthe videos with resolutions of 480p, 720p or 1080p, the likelihood
of obtaining low scores on the VIQI increased: OR (exp(p6[quality:
480p]))=75.04 (p=0.035); OR (exp(p6é[quality: 720p]))=51.16
(p=0.037); OR (exp(pé[quality: 1080p]))=16.29 (p>0.05).

4 | DISCUSSION

To our knowledge, the present study is the first to examine the con-
tent and quality of YouTube videos on oral biopsies with educational

goals. Previously published studies on oral health-related informa-
tion provided by YouTube videos concluded that the information was
deficient in videos on third molar extractions (Kidy et al., 2021), in-
complete in the case of endodontics (Nason et al., 2016), and of low
quality in pulpotomies and pulp capping (Kodonas & Fardi, 2021),
among others.

41 | Use of YouTube in dental education

Although academic institutions are considered reliable sources when
administering information, it is estimated that only 5% of the dental
information available on YouTube has been published by universities
(Dias da Silva et al., 2019a, 2019b). Regarding the use of YouTube by
students, Aldallal et al. conducted a survey of fourth- and fifth-year
students of dentistry at the University of Manchester (UK) to as-
sess their perception of the training they received in oral surgery and
their use of YouTube; 67% of the 122 students who responded used
YouTube videos to study the content of oral surgery, and 27.05%
thought that the information on YouTube did not agree with that
they had received in class (Aldallal et al., 2019).

A survey was also performed in the United States among third-
and fourth-year students of five dental schools. Of the 479 students
who responded to the questionnaire, 89.6% had used YouTube for
more than 5years, and 51.8% used it daily; 74.3% visited YouTube
for entertainment, and only 17.3% used it mainly for educational
purposes. Regarding the use they made of YouTube as a learning
tool, 73.6% used it as a complement to their classes, and 76.8% used
it to prepare a procedure they had never performed. Some 58.3% of
the students regarded YouTube as useful for training in various clin-
ical techniques. Forty-five percent sought videos that were based
on scientific evidence, and 65.6% considered that the videos they
watched reflected some of the content they had received in class.
Some 89.1% of the students would recommend YouTube as a learn-
ing tool to their colleagues, and 88.7% would like their teachers to
upload tutorials of clinical procedures to YouTube or other social
networks, although only 37.9% indicated having received recom-
mendations from their teachers for using YouTube as a learning tool
(Burns et al., 2020).

An international, multicenter study with participants from
Australia, Brazil, Chile, Scotland, France, Greece, ltaly, and the
United Kingdom surveyed 515 students on their use of the Internet
for education in the dental setting and obtained very similar results.
Some 94.5% of the respondents used the internet in addition to
other learning tools, 37.1% used it to clarify some aspect that was
not made clear in class, 27.6% used it to complement the study ma-
terial, and 20.2% used it to prepare for an examination. The majority
(53.8%) found the online content on their own, although 95% of the
Greek students had received online content from their professors,
as well as recommendations on how to search for information on-
line (22.4%). YouTube was the second most used website for finding
dental information (55.9%), only behind the Google search engine
(72.2%). The majority considered that they had learned the most
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from videos (78.2%), particularly YouTube videos (79.9%), especially
before performing a dental procedure for the first time (74.8%).
Sixty-eight percent of the students considered the inclusion of vid-
eos of dental procedures on the university's website extremely use-
ful (Dias da Silva et al., 2022).

Helming et al. (2021) conducted a systematic review of the lit-
erature to identify and evaluate studies that assessed the quality
of the content of YouTube videos aimed at professional medical
education. Due to the heterogeneity of methods used to evaluate
the quality of the videos, the authors classified the studies into
three categories based on the type of quality rating tool (QRT)
used to assess the content quality of the videos: externally vali-
dated, internally validated, or limited global QRTs. The first cate-
gory included studies that used externally validated standardized
QRTs such as the Journal of the American Medical Association
benchmark criteria (JAMA), the DISCERN instrument score, and
the Global Quality Score (GQS) score. These tools have been vali-
dated as methods for evaluating the quality of information on the
internet, although they have not been explicitly validated as eval-
uations of online information for medical education. The second
category included studies that used an internally validated QRT
to evaluate video content based on the presence and accuracy of
key elements. These QRTs were developed by the authors of the
studies using published guidelines or standards or expert opinion.
The third category, limited global QRTs, was assigned to studies
that did not use a formally validated QRT (i.e., externally or in-
ternally). In any case, the use of multiple indices to achieve the
most objective result possible is recommended, although various
indices can interpret the same parameters differently, such as the
GQS index and VIQI. Though they analyze the same parameters,
the GQS does so globally while the VIQI breaks them down.

In the present study, we used both externally validated and in-
ternally validated QRTs.

4.2 | General parameters, visibility, and popularity

The mean duration of the oral biopsy videos published on YouTube
was similar to that of other procedures, such as genioplasty (Ayranci
et al., 2021), leukoplakia (Kovalski et al., 2019), third molar extrac-
tions (Kidy et al., 2021), and Sjégren's syndrome (Delli et al., 2016).
The considerable majority of the videos analyzed in this study were
published in India, unlike other studies where the USA was the
main exporter (Abukaraky et al., 2018; Kidy et al., 2021;Romano
et al.,, 2021). Those responsible for publishing the information
on YouTube were oral health practitioners, coinciding with other
previously published studies (Abukaraky et al., 2018; Ceylan Sen
et al., 2023; Kodonas & Fardi, 2021; Nason et al., 2016; Romano
et al., ); however, there are articles in which independent users and
individuals unrelated to dentistry more frequently published content
on dental procedures (Ayranci et al., 2021; Morais et al., 2020; Nason
et al., 2016; Ramadhani et al., 2021). None of the analyzed videos
indicated the sources from which the information was obtained, a
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finding coinciding with that of previous publications (Abukaraky
et al., 2018; Passos et al., 2020).

The present study showed a low mean interaction, consistent
with the results of other similar articles (Abukaraky et al., 2018;
Kovalski et al., 2019; Morais et al., 2020). With regard to popularity,
the videos on oral biopsy procedures were more popular than those
of other procedures (Kovalski et al., 2019; Ramadhani et al., 2021).

4.3 | Utility

In terms of the content of the videos, most did not address impor-
tant aspects when performing a biopsy, such as the necessary in-
strumentation for performing the biopsy, and the biopsy indications
and contraindications. This also occurred when analyzing videos on
other dental procedures, such as dental implant insertion, which
overlooked aspects as important as maintaining the implants and
contraindications (Abukaraky et al., 2018), or in which information
lacking scientific evidence was included (Kovalski et al., 2019).

It is noteworthy that the utility index item included most fre-
quently in the videos was the anesthetic technique (44%). As in any
surgical oral procedure, correct anesthesia is imperative to properly
perform the procedure. Local anesthesia is administered either as a
local infiltration or through a nerve block technique. For most oral
lesions that require a biopsy, adequate anesthesia is achieved with
the local infiltration technique without the need for a nerve block. In
this case, it is essential to avoid direct injection into the lesion (Shanti
et al., 2020) as it may produce artifacts in the histopathological sam-
ple (hemorrhage with extravasation and separation of connective
tissue bands with vacuolization) (Margarone et al., 1985).

In this study, the majority of videos were classified as somewhat
useful, unlike other publications in which they were categorized as
moderately useful (Kovaslki et al, 2019) or even highly useful (Ceylan
Sen et al., 2023).

In the present study, equal weight was given to each criterion on
the Utility Index checklist, however, it is possible that some criteria
are more important than others. A scoring system that weighs each

criterion may be more accurate (Karic et al., 2020).

4.4 | DISCERN index

The DISCERN score obtained in this study confirmed the low quality
of the oral biopsy videos, agreeing with the results of previous publi-
cations on various dental procedures such as third molar extractions
(Kidy et al., 2021), pulpotomy (Kodonas & Fardi, 2021), and adult or-
thodontics (Yavan & Gokce, 2022).

4.5 | GQSindex

Based on the GQS scores, we observed that the YouTube videos on
oral biopsy were of low quality, consistent with the quality analysis
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of the videos on other dental procedures or on oral conditions, such
as third molar extractions (Kidy et al., 2021), regenerative endodon-
tics (Kaval et al., 2022), oral lichen planus (Romano et al., ), pulpot-
omy (Kodonas & Fardi, 2021), and halitosis of oral origin (Ramadhani
etal., 2021).

4.6 | viQl

The VIQI values appear to indicate that the quality of the YouTube
videos on oral biopsy was good, which is consistent with the results
of other studies, where the VIQI was even higher, as is the case for
regenerative endodontic treatments (Yavan & Gokce, 2022), rapid
palatal expansion (Hatipoglu & Gas, 2020) and lingual orthodontics
(Lena & Dindaroglu, 2018). Despite this, most videos were encom-
passed in the Poor Quality category.

Although the results of the VIQI categorized the video quality
as good, this index considers aspects such as flow, which is more
related to the technical aspects of the video than to the quality of

the information in it.

4.7 | Other considerations

As with other studies (Hatipoglu & Gas, 2020; Kidy et al., 2021;
Kodonas & Fardi, 2021; Kovalski et al., 2019), the quality of the
YouTube videos on oral biopsy was categorized as low, because the
more specific index for analyzing the quality of the procedure's in-
formation is that of utility, which truly shows the aspects directly
related to the technique.

Given that students use YouTube as a learning tool, it would
be appropriate to create and publish content with reliable, exact,
and sufficient information, which could be solved if YouTube vid-
eos were analyzed by experts before being published. It would also
be appropriate for professors to train students in searching for sci-
entific, evidence-based information, and in sharing previously se-
lected videos, as we found only one study (performed in Greece)
in which the students received training on this issue (Dias da Silva
et al., 2022).

Online videos are particularly valuable in medical education. The
cognitive theory of multimedia learning and a growing body of evi-
dence suggests that videos enhance learning by activating visual and
auditory pathways and by presenting words and images in a con-
gruent manner, which can help students efficiently consolidate the
vast body of medical knowledge (Brame, 2016). However, to max-
imize the benefit of educational videos, it is important to consider
the three key components of cognition load, elements that impact
engagement, and elements that promote active learning. In base of
these elements, Brame (2016) proposes some recommendations:
(1) keep the videos brief and focused on the learning objectives,
(2) use audio and visual elements to convey appropriate parts of an
explanation; consider how to make these elements complementary
rather than redundant; (3) use signaling to highlight important ideas

or concepts; (4) employ a conversational and enthusiastic style to
enhance engagement; and (5) embed videos in a context of active
learning by using guiding questions, interactive elements, or associ-
ated tasks/assignments.

It would also be appropriate for professionals in this sector, as
well as universities and other societies related to dentistry, to create
short videos with explanations, legends, and time stamps, given that
they increase the confidence that students place in the videos and
allow professors to know the difficulties encountered by students
(Dias da Silva et al., 2022).

4.8 | Study limitations

We assessed only those videos edited in English; they, therefore,
do not represent a sufficiently representative sample of all videos
published on YouTube. Additionally, the assessment indices have a
subjective component, as confirmed by the interobserver agreement
index encountered in this study.

In conclusion, the majority of oral biopsy procedure videos avail-
able on YouTube are of low quality and include incomplete informa-
tion. Due to the use of these videos by dentistry students as a means
of learning, professionals in the sector, as well as at universities and
other related organizations, should oversee the production of high-

quality material based on scientific evidence and clinical experience.
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