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Abstract

Objective: The amount of online medical information available is rapidly growing and YouTube is considered as the most
popular source of healthcare information nowadays. However, no study has been conducted to comprehensively evaluate
YouTube videos related to temporomandibular disorders (TMD). So this study aimed to evaluate the content and quality
of YouTube videos as a source of medical information on TMD.

Method: A total of 237 YouTube videos that were systematically searched using five keywords (temporomandibular disor-
ders, tmd, temporomandibular joint, tmj, and jaw joint) were included. Included videos were categorized by purpose
and source for analysis. The quality (DISCERN, Health on the Net (HON), Ensuring Quality Information for Patients (EQIP),
and Global Quality Scale (GQS)) and scientific accuracy of video contents were evaluated.

Results: Total content, DISCERN, HON, EQIP, and GQS scores were 7.5%, 38.9%, 35.2%, 53.0%, and 48.6% of the maximum
possible score, respectively. Only 69 videos (29.1%) were considered as “useful” for patients. News media, physician, and
medical source videos showed higher evaluation scores than others. Quality evaluation scores were not significantly corre-
lated or negatively correlated with public preference indices. In the ROC curve analysis, content and DISCERN score showed
above excellent discrimination ability for high-quality videos based on GQS (P<0.001) and total score (P<0.001).

Conclusions: YouTube videos related to TMD contained low quality and scientifically inaccurate information that could nega-
tively influence patients with TMD.
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Introduction

Temporomandibular disorder (TMD) is a functional dis-
order that affects up to 60% of the adult population and is
the second most common cause of pain in the orofacial
area only behind tooth pain.'> Many TMD patients experi-
ence symptoms of an acute nature and generally respond
well to conventional treatment, however, 10% of TMD pro-
ceeds to become chronic even with treatment leading to a sig-
nificant decrease in quality of life.> Chronic pain is closely
related to psychological conditions that renders the patient
dependent and vulnerable to outside information.* More
than half of chronic pain patients rely on the Internet to
gain pain-related medical information and over 50% believed
the information to be trustworthy. This usage rate is twice as
high compared to the general population.’

Worldwide access to the Internet has increased exponen-
tially and 68% of the adult users have been reported to gain
health-related information online.® YouTube is a video-
based social media that is gaining popularity due to its
open environment that allows interactive communication
and is now ranked as the second most commonly accessed
website with 30 million users employing it daily.”® Along
with the increasing number of YouTube videos carrying
medical information, concern has risen related to the
quality of the videos and the negative health consequences
that may be caused by the dissemination of incorrect knowl-
edge'®"? leading to the development of valid evaluation
methods.'*'® In spite of the increasing popularity of
YouTube as a source of medical information, there has
been no attempt to comprehensively analyze the quality
of YouTube videos as a source of information on TMD
except for one previous attempt based on a single search
word without applying validated assessment tools.'’
Considering the fact that TMD prevalence peaks in early
adults known to be highly digital friendly, the current
lack of validated data is even more concerning.''® Health
Information Seeking Behavior on the Internet is considered
to influence patient—doctor relationship hence affecting
treatment prognosis, which further underlines the need to
provide recommendations on online video selection and
future strategies to enhance the quality of videos on TMD."?

Therefore, the objective of this study was to conduct a com-
prehensive investigation of the content and quality of YouTube
videos as a source of medical information on TMD by applying
five different validated scoring instruments to distribute conso-
lidated data for future guideline development.

Materials and methods

Data collection

In this cross-sectional study, YouTube (YouTube,
YouTube LLC, San Bruno, CA, USA) was searched on
11 August 2020 using frequently used terms by the public

decided by Google Ads; “temporomandibular disorders,”
“tmd,” “temporomandibular joint,” “tmj,” and ‘“jaw
joint.”?® A manual search of the “suggested videos™ list
from the result pages was also performed to verify add-
itional pertinent videos. Through previous research it is
known that search results from over five pages do not
relate well to the search term.”'** Hence, only the first
100 videos of results retrieved against each keyword by
default YouTube algorithm (5 pages of 20 videos per
page in decreasing order of relevance) were screened and
included in this study. The Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines were
followed to ensure quality in the data extraction
process.23 The exclusion criteria were as follows: (1) dupli-
cated videos; (2) non-English videos without English subti-
tles; (3) video content not related to TMD; (4) videos which
were too short (< 30 s) or too long (> 1 h); (5) videos
without audio. Basic information including title, uniform
resource locator, upload date, duration, uploader identity,
license type, origin country, view count (view counts
increase each time videos are loaded when a viewer inten-
tionally plays it), number of likes/dislikes, mean daily view
count (total view count determined during viewing of the
video by the reviewers/date of viewing the video by the
reviewers-upload date of the video to YouTube (days)),
and number of comments were recorded. All advertise-
ments in the beginning of videos were not considered.

Popularity of the videos were determined by the Video
Power Index (VPI, like count/[dislike count + like count]
x 100).%* The videos were grouped according to uploader
identity as academic (affiliated with a medical journal, or
a medical society, or research groups or universities/col-
leges), physician (independent physicians or physician
groups without research or academic institution affilia-
tions), non-physicians (health professionals who are not
licensed medical doctors), medical sources (content from
health websites), patients, commercial (industry funded,
displayed advertisements, or included products for sale),
and those that did not meet any of the above groupings.

The videos were divided into four categories by purpose
which were differentiated based on the primary themes of
the actual content irrespective of the title: education
(medical courses or academic videos); entertainment (com-
edies and talk shows); news & politics (videos from govern-
ment agencies and news reports); people blogs (videos of
personal experiences or opinions).?>*

Each reviewer went through a standardized education
session and was given identical instructions on the scoring cri-
teria. The kappa coefficient of agreement was used to deter-
mine the degree of agreement between the two reviewers
who are both proficient in English, trained in the same training
hospital with each having more than 10 years of clinical experi-
ence in TMD treatment. Any discrepancies in grouping were
resolved by a third reviewer who is proficient in English and
has more than 15 years of clinical experience in the field.
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Creation of content topics and analysis of scientific
accuracy

The main contents and points within themes for TMD were
synthesized by a panel of three orofacial pain specialists, all
with more than 10 years of clinical experience based on
book chapters for dental school students and dentists.”’
The scoring system to evaluate the content and its accuracy
were established based on previous methods.?®** The cat-
egories and relative values (total score 100) are presented in
Table 1. Information not included in the designated topics
and therapeutic advertisement were awarded 0 points. The
time spent on each category was also recorded in relation
to the total video duration.

Quality assessment

DISCERN,'* Health on the Net (HON) criteria' as a custo-
mized tool,”® and Ensuring Quality Information for Patients
(EQIP)'**! were applied. The Global Quality Scale (GQS)*
was applied to evaluate the medical quality of the posted
videos based on a 5-point scale (1 = not at all useful, 2 =
very limitedly useful, 3 = somewhat useful, 4 = useful, and
5 = very useful) following the classification of Qi et al.*

Videos were finally classified as useful (scientifically
accurate information on any aspect of the disease) or mis-
leading (scientifically unproven or inaccurate information
according to current scientific literature).>*>> A video was
classified as neither nor when it did not fit any group.
Misleading videos were further divided into “potentially
harmful” and “not harmful.” Based on this classification,
atotal score (1 = misleading, potentially harmful, 2 = mis-
leading, not harmful, 3 = useful) was assigned to each
video.

Statistical analysis

Because data were not normally distributed based on
Kolmogorov—Smirnov tests, non-parametric tests were
applied. Receiver operating characteristic (ROC) curve ana-
lysis was used to calculate cut-off values of quality assess-
ment instruments for qualified YouTube videos according
to GQS and total score (each score > 3). The role of area
under the curve (AUC) as discriminating cut-off value
was considered acceptable 0.7-0.8; excellent 0.8-0.9; or
outstanding >0.9. Results were considered statistically sig-
nificant at a level of P<0.05. All analyses were performed
using SPSS 22.0 (IBM, Chicago, IL, USA).

Table 1. Evaluation criteria for the content of YouTube videos on temporomandibular disorders.

Anatomy of 10 2
temporomandibular joint

Signs and symptoms 20 2.5

Temporal bone, mandible, articular disc, translation movement,
masticatory muscles

Pain, mouth-opening limitation, biting or chewing difficulty, joint noise,

headache, ear pain, malocclusion, muscle weakness

Etiology 10 1

Injury, parafunctional habit, skeletal malformation, bruxism, poor

posture, stress, depression, anxiety, malocclusion, overuse of
temporomandibular joint

Evaluation and diagnosis 10 1

Joint palpation, muscle palpation, history taking, mouth opening

measurement, radiographic examination, joint noise evaluation,
intraoral evaluation, magnetic resonance imaging, psychological
assessment, diagnostic injection

Treatment options 30 b4

Stabilization splint, oral anti-inflammatory medications, physical

therapy, home-based exercise

2 Behavioral modification, joint injection, botulinum toxin injection, joint
manipulation, biofeedback, arthrocentesis, temporomandibular joint
surgery

Complications of treatment 10 2

Tooth pain, malocclusion, acute mouth-opening limitation, skin

irritation, pain

Prognosis and outcomes 10 5

Prognosis and treatment outcomes of non-surgical treatment Prognosis

and treatment outcomes of surgical treatment
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Results

General characteristics of YouTube videos

A flow diagram of the screening and selection process of
TMD-related videos is shown in Figure 1. A total of 237
YouTube videos were reviewed in the study which were
uploaded from 17 countries, mostly Anglo-American coun-
tries (70.9%).

Table 2 shows general characteristics of the included
videos. The most common source of video was physician
(n = 109, 46.0%). The purpose of the majority of videos
was education (n = 219, 92.4%). The number of likes
of videos was remarkably higher compared to the
number of dislikes, resulting in a high VPI value for
most videos.

Content and quality assessment of videos

Content scoring results are presented in Table 3. The quality
and accuracy of the content of the included videos were
relatively poor. The total content point was only 7.5% of
the maximum possible score. The mean number of topics
covered by each YouTube video was only 2.7.
“Treatment option” was covered in more than half of the

YouTube videos screened by using five keywords
‘tmj’, ‘temporomandibular joint’, ‘jaw joint’,
‘tmd’ & ‘temporomandibular disorder’
(n=500)

Excluded (n =209)
: duplicated

Y

YouTube videos after duplicated removed
(n=291)

.| Excluded (n=17)
: Not English

A 4

YouTube videos in English or
with English subtitle
(n=274)

Excluded (n=37)

- Not related to topic

- Too short or too long
- Videos with no audio

v
YouTube videos related to TMD

included in the analysis
(n=237)

Figure 1. Flow diagram of the screening and selection process of
temporomandibular disorders related videos on YouTube.
TMD: temporomandibular disorders; tmj: temporomandibular joint.

videos, whereas the mean score was only 6.4% of the pos-
sible maximum score. “Complication of treatment” was
rarely addressed. The mean kappa value of agreement on
content scoring results between the two reviewers was
0.825, indicating nearly perfect agreement.

The mean scores of other quality assessment instru-
ments, DISCERN, HON, EQIP, and GQS were around or

Table 2. Summary of included YouTube videos on
temporomandibular disorders.

Source®
Academic 32 (13.5)
Physician 109 (46.0)
Non-physician 56 (23.6)
Medical sources 21 (8.8)
News media 4 (1.7)
Patient 8 (3.4)
Commercial 4 (1.7)
Miscellaneous 3 (1.3)

Purpose®
Education 219 (92.4)
Entertainment 3 (1.3)
News & Politics 3 (1.3)
People & Blogs 12 (5.0)

Posted days® 1160 (510, 1931)

Duration (sec)® 300 (160, 534)

Views® 6157 (1718, 33238)
Views/day® 5.57 (1.65, 42.10)
Likes® 44 (11, 283)
Dislikes® 2 (0, 10)

VP[P 96.82 (92.86, 100)
Comments® 6 (1, 34)

VPI, Video Power Index.
an (%).
Median (quartile range).
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Table 3. Evaluation scores of included YouTube videos on temporomandibular disorders.

Content score

Anatomy of temporomandibular joint Topic 9L 39.7
Point (0-10) 2.00 (3.05) 20.0
Time 70.90 (233.10)
Signs and symptom Topic 86 36.3
Point (0-20) 2.31 (3.79) 11.6
Time 18.40 (47.20)
Etiology Topic 51 21.5
Point (0-10) 0.36 (0.90) 3.6
Time 9.20 (32.90)
Evaluation and diagnosis Topic 62 26.2
Point (0-10) 0.44 (1.23) L4
Time 51.50 (233.9)
Treatment options Topic 162 68.4
Point (0-30) 1.93 (3.13) 6.4
Time 112.70 (192.10)
Complications of treatment Topic 4 1.7
Point (0-10) 0.03 (0.20) 0.3
Time 0.90 (8.80)
Prognosis and outcomes Topic 38 16.0
Point (0-10) 0.40 (0.92) 4.0
Time 3.60 (15.90)
Therapeutic advertisement Topic 14 5.9
Time 2.20 (15.00)
Unclear or other topics Topic 137 57.8
Time 110.20 (189.70)
Total points (0-100) Point 7.50 (7.80) 7.5

(continued)
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Table 3. Continued.

DISCERN score (16-80)
HON score (0-16)
EQIP score (0-100)
GQS score (1-5)°
Total score (1-3)°
Useful
Misleading, not harmful

Misleading, potentially harmful

31.10 (4.16) 38.9
5.64 (1.00) 35.2
53.01 (5.07) 53.0
2.43 (0.64) 48.6
1.97 (0.78) 65.7
69 29.1

93 39.2

75 31.7

HON: Health on the Net; EQIP: Ensuring Quality Information for Patients; GQS: Global Quality Scale.
Topic: number of videos handling the topic; Point: mean (SD) of total points (number of checkpoints X allocated points per checkpoint) for each category; Time:

mean (SD) of seconds handling the topic; SD: standard deviation.

2GQS: 1 point, not at all useful; 2 points, very limitedly useful; 3 points, somewhat useful; & points, useful; 5 points, very useful.

bTotal score: 1 point (misleading, harmful), scientifically unproven or inaccurate, and potentially harmful information according to currently available scientific
evidence; 2 points (misleading, not harmful), scientifically unproven or inaccurate, but not harmful information according to currently available scientific
evidence; 3 points (useful), scientifically correct and accurate information about any aspect of the disease.

below 50% of the maximum possible score. Such results
mean that the majority of included videos were of poor
quality. Additionally, the mean kappa values for agreement
of the three quality assessment instruments (DISCERN,
HON, and EQIP) were less than 0.3, indicating poor agree-
ment among the two reviewers.

Evaluation scores and characteristics of videos accord-
ing to uploader source are shown in Table 4. News media
videos showed the highest content and DISCERN score.
Physician videos showed the highest HON score while
EQIP score was highest in miscellaneous videos. Medical
source videos showed the lowest HON and EQIP score.
The content score was lowest in commercial videos, and
the DISCERN score was lowest in the videos uploaded by
patients. GQS was highest in news media videos, with the
videos uploaded by patients showing the lowest score. The
total score was highest in the videos from medical sources,
with the miscellaneous videos showing the lowest score.
Views/day and number of comments were highest in the mis-
cellaneous videos, while videos uploaded from the news
media showed the lowest value.

Evaluation scores and characteristics of videos
according to video purpose are shown in Table 5.
Scores for all quality assessment instruments were
highest in news and politics videos, with people and
blog videos showing the lowest score. On the other
hand, views/day and number of comments were highest
in the people and blogs and lowest in news and politics
videos. However, the difference was not statistically sig-
nificant. VPI value was highest in education and lowest
in news and politics videos.

Correlation between evaluation scores and general
characteristics of videos

All quality assessment instruments were significantly corre-
lated with each other. However, content score did not show
a significant correlation with HON score. Indices such as
views/day, VPI, and number of comments were signifi-
cantly correlated with each other. However, VPI was nega-
tively correlated with views/day (f=-0.261, P<0.001)
and number of comments (f = —0.155, P <0.05). In the cor-
relation between quality evaluation scores and general
video characteristics DISCERN score was correlated with
views/day (f=0.131, P <0.05), HON score was negatively
correlated with views/day (f=—0.137, P<0.05), and EQIP
score was significantly correlated with views/day (f=
0.256, P<0.001) and number of comments (f=0.271, P
<0.001). Content score did not show any significant corre-
lations with any general video characteristic.

Effectiveness of evaluation scores to predict
high-quality videos

As in Table 6 and Figure 2, ROC curve analyses for deter-
mining high-quality videos based on GQS indicated that
content (cut-off 5.625, AUC 0.781) and DISCERN
(cut-off 31.250, AUC 0.877) scores showed meaningful
results. Also for classification based on total score,
content (cut-off 6.875, AUC 0.728) and DISCERN
(cut-off 31.250, AUC 0.804) score showed significant
results. Both showed above excellent discrimination
ability for high-quality videos.
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Table 5. Evaluation scores and characteristics of videos according to purpose.

Evaluation score®

Content (0-100) 7.28 (7.67) 18.58 (6.26) 20.42 (15.23) 4.92 (4.43) 0.033
DISCERN (16-80) 31.17 (4.06) 34.83 (6.25) 35.67 (4.80) 27.71 (3.24) 0.007
HON (0-16) 5.63 (0.99) 6.17 (1.04) 6.17 (1.76) 5.38 (1.00) 0.575
EQIP (0-100) 53.01 (5.00) 55.42 (6.17) 56.67 (10.87) 51.51 (4.30) 0.462
GQS (1-5) 2.42 (0.62) 3.00 (1.00) 3.33 (1.15) 2.08 (0.67) 0.028
Total (1-3) 1.97 (0.78) 2.67 (0.58) 2.67 (0.58) 1.67 (0.65) 0.088
Characteristics®

Views/day 5.7 (1.6, 42.6) 3.2 (1.7, 76.9) 0.7 (0.4, 2.0) 7.7 (3.7, 19.3) 0.274
Total views (%) 17192199 (92.3) 124605 (0.7) 8707 (0.0) 1297890 (7.0) -

VPI 97.2 (93.6, 100.0) 83.7 (66.9, 91.9) 83.3 (41.7, 86.1) 95.9 (88.5, 98.7) 0.015
Comments 7.0 (1.0, 32.5) 6.0 (6.0, 173.0) 0.0 (0.0, 2.5) 11.0 (1.5, 78.3) 0.293

HON: Health on the Net; EQIP: Ensuring Quality Information for Patients; GQS: Global Quality Scale; VPI: Video Power Index; SD: standard deviation.

Results were obtained through Kruskal-Wallis test.
*Mean (SD).
Median (quartile range) or n (%).

Discussion

This first investigation to comprehensively report on the
content and quality of YouTube videos for TMD based
on multiple validated evaluation tools showed that most
of the analyzed videos were of low credibility and informa-
tion quality. Two-third of all YouTube videos contained
scientifically unproven or inaccurate information, of
which half were potentially harmful to viewers. This is in
line with a previous study that analyzed the content and
quality of websites for TMD based on identical evaluation
tools showing that most sites were poorly organized and
maintained.>® The quality of the evaluated videos was
even inferior compared to the websites related to TMD.
The DISCERN and HON score of TMD related websites
were approximately 1.32 and 1.29 times higher compared
to TMD related YouTube videos. One point to take into
account when interpreting the results is that the agreement
between the two reviewers was poor for videos compared
to that for websites. Considering the fact that both reviewers
had abundant experience with the tools, such a discrepancy
may indicate the incompatibility of the tools in evaluating
video contents. The DISCERN, HON, and EQIP tool
were initially developed for written online healthcare

information and later used as assessment instruments in
studies analyzing YouTube videos.*'*"** Although many
YouTube videos come with subtitles, written and video
instructions are known to result in different levels of under-
standing of the receiver and this may result from inherent
differences in the form of information.*® Since the name
of the video uploader and the date of update are always indi-
cated due to the policy of the YouTube system this may
have caused an overall inflation of evaluation scores.

The content score of the evaluated videos was low
because the mean number of topics covered per video
was only 2.7 among the seven topics assessed and this
may have been caused by the short duration of the videos
(median video length, 300 s). Several videos with high
content scores were too long or aimed for professionals or
dental students, so the content was difficult for the
general population to understand and take interest in. This
may further aggravate the problem of bias in the informa-
tion the viewers actually encounter. Therefore, further
studies are needed to develop and verify a novel assessment
tool that is optimized for the evaluation of video contents
and can comprehensively evaluate the credibility, scientific
accuracy, and understandability of YouTube videos.
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Table 6. Receiver operating characteristics (ROC) curve analyses for evaluation scores to discriminate qualified YouTube videos.

GQS score >3

Content 0.781 (0.718-0.843) 5.625 0.725
DISCERN 0.877 (0.832-0.922) 31.250 0.824
HON 0.477 (0.398-0.555) 5.750 0.495
EQIP 0.544 (0.466-0.621) 53.438 0.495
Total score >3
Content 0.728 (0.653-0.803) 6.875 0.696
DISCERN 0.804 (0.746-0.862) 31.250 0.768
HON 0.440 (0.350-0.530)  5.750 0.406
EQIP 0.474 (0.388-0.560) 52.813 0.449

0.726 0.623 0.809 2.647 0.378 0.274 <0.001
0.760 0.682 0.874 3.438 0.231 0.215 <0.001
0.459 0.363 0.593 0.914 1.102 0.527 0.549
0.507 0.385 0.617 1.003 0.997 0.498 0.259
0.738 0.522 0.855 2.656 0.412 0.274 <0.001
0.661 0.482 0.874 2.264 0.351 0.308 <0.001
0.429 0.226 0.637 0.710 1.386 0.578 0.146
0.435 0.246 0.658 0.795 1.267 0.561 0.534

AUC: area under the curve; Cl: confidence interval; PPV: positive predictive value; NPV: negative predictive value; LR +: positive likelihood ratio; LR—: negative
likelihood ratio; GQS: global quality scale; HON: Health on the Net; EQIP: Ensuring Quality Information for Patients.

Sensitivity was obtained from TP/(TP + FN) x 100, Specificity was obtained from TN/(TN + FP) x 100, PPV was obtained from TP/(TP + FP) x 100, NPV was
obtained from TN/(TN + FN) x 100, Error rate was obtained from (FN + FP)/(TN + TP + FN + FP).
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Figure 2. Receiver operating characteristic (ROC) curve for evaluation scores to discriminate good quality YouTube videos based on GQS
(a) and total score (b). Content and DISCERN score show good discrimination ability for high-quality YouTube videos.

The most common video source was physicians,
however the evaluation scores for such videos were lower
compared to most other sources. This could have a significant
negative impact since the viewer will naturally consider the
information offered by physicians more reliable.*’ Patient
videos were generally of a low evaluation score, however
views per day and number of comments was the highest
among all videos. This could result in a rapid spread of low-
quality information which would eventually cause unneces-
sary barriers in patient—doctor communication.*’ The mis-
match between video quality and public preference was also

evident in the correlation analysis results of this study.
Interestingly, evaluation scores were not significantly corre-
lated or negatively correlated with public preference indices.
Especially, VPI did not show a significant correlation with
any of the evaluation scores. Future content developers
should try to understand the characteristics of popular videos
on YouTube and combine them with accurate information
on TMD that will be easily understood and accepted by the
general population. On the other hand, the clinician should
be able to inform the inquiring patient on the low quality of
the information related to TMD that can be currently found
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on YouTube. A similar trend could be found when the
YouTube videos were grouped according to production
purpose. News and politics videos had the highest evaluation
scores but the number of views per day, VPI, and number of
comments were the lowest showing that high quality is not
connected to efficient knowledge distribution.

The scientific content of videos was rarely assessed in
previous studies. The most frequently mentioned topic in
the TMD related YouTube videos was introduction of treat-
ment options. However, many videos suggested treatments
that were not well-proven or lacked evidence to support
their use."** Furthermore, the topic of complications of
treatment was the least handled with the lowest content
score among all topics. Deciding on a specific treatment
option unaware of its possible complications is known to
affect the actual consent rate of a patient.*> The patient
should be fully aware of all possible prognosis before deci-
sion making and such a biased picture offered by the current
YouTube videos could lead to unneeded medicals costs that
are generated on the request of the patient.** Another topic
that is rarely included (3.6% of maximum points) in TMD
YouTube videos is etiology-related contents. Patient educa-
tion is a central component of the management of patients
with chronic pain including TMD. Through this process,
patients with TMD are able to better understand their con-
dition and control persistent contributing factors that could
aggravate TMD symptoms.*® Several previous studies have
reported the impact of patient education on TMD symp-
toms.*®*” Online health information could be an important
tool for patient education, and may positively affect patients
with chronic illnesses.*®*° However, 70.9% of all evaluated
videos included misleading information on TMD and 32%
had potentially harmful contents. Patient exposure to mis-
leading information may have a secondary negative
impact on the clinician in providing appropriate treatment
for patients with TMD. Also, as medical health providers
themselves heavily rely on online search engines, online
medical information may have a dual impact on the deci-
sion making of the clinician.>

ROC curve analyses showed that content and DISCERN
score are both effective in indicating high-quality YouTube
videos on TMD and the cut-off value is suggested here for
the first time in literature. Such values could be directly
applied in selecting appropriate videos for patient education
and guidance until a better standardized evaluation tool spe-
cific for online video content is developed. Based on the
above findings, the source of videos will help select a
useful and trustworthy video. In general, videos produced
by dental/medical personnel affiliated to organizations
operated by public trusts such as news and academic orga-
nizations without the purpose of advertisement could be
recommended to patients.

The strong points of this study are a large sample size
and application of various validated evaluation tools for
online content. Also, the content evaluation system

developed for this study allowed comprehensive assess-
ments of the included videos along with comparison
among scores. In spite of such strengths, this study has
some limitations. The viewer comments, which may
contain detailed opinions were not analyzed. Also, the
visual and instructional design of the videos were not eval-
uated and its impact on the viewers may not have been
understood. Our study is specific for a time point. The
online environment and viewer responses may change
due to circumstances including the worldwide pandemic
and future research is planned to compare characteristics
of related videos according to time period. Lastly, the
scoring system for scientific accuracy may result in
videos on a narrower subject within TMD having low
scores in spite of the accuracy of its content. The system
was however appropriate in analyzing the trend of what
topics are mainly dealt with in YouTube videos. And it
was also possible to check whether the related contents
within the topic were sufficiently and accurately covered.
The current score is appropriate in differentiating videos
that offer a high-quality overview on the subject of TMD
for those that do not possess in-depth knowledge on the
subject. Future studies should consider analyzing the
score achievement of each subcategory to overcome such
limitations.

Conclusions

The quality of TMD-related YouTube videos are low and
the majority of videos contained scientifically inaccurate
information that could negatively influence TMD manage-
ment when viewed by a patient. Organizational efforts of
TMD specialists are needed to provide scientifically accur-
ate information within YouTube and develop assessment
instruments appropriate for online video content which
can be easily recognized in order to allow the general popu-
lation to access accurate information on TMD without
difficulty.
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