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Background/Purpose: Whether YouTube videos contain precise and adequate information on certain orthodontic procedures
remains unclear. This study aimed to investigate the content and quality of YouTube videos on orthodontic elastics and identify the
predictors of high-level content YouTube videos.

Materials and Methods: Two hundred YouTube videos were screened for eligibility, and after applying the inclusion criteria, 133
videos were excluded. Student’s #-test was used to compare the characteristics, quality parameters, and total content of the low-level and
high-level content videos. Chi-square or Fisher’s exact tests were implemented to identify the source and content element differences
across low-level and high-level content videos. Pearson’s correlation coefficients were used to determine the relationship between the
total content score, video information and quality index (VIQI), and YouTube characteristics. Stepwise linear multiple regressions with
forward selection were used to test the association of the YouTube characteristics and VIQI with the total content score.

Results: Among 67 included videos, only 19.4% of videos were classified as high-level content videos. High-level content videos had
significantly higher mean number of likes (MD = 4041.7; SD = 4680.7; P-value=0.0068), VIQI score (MD = 4.17; SD = 4.87;
P-value=0.0073), and total content score (MD = 4.04; SD = 1.23; P-value=<0.0001). The adjusted linear regression model demon-
strated a significant association between the total content score and VIQI, where 1 unit increase in the VIQI was significantly
associated with a 0.16 increase in the total content score (B = 0.16; standard error [SE]=0.04; P = 0.0003). Further, a significant
association was observed between the total content score and video duration, where 1 minute increase in the video duration was
significantly associated with a 0.15 increase in the total content score (B = 0.15; SE = 0.05; P = 0.008).

Conclusion: This study demonstrated that YouTube content quality concerning orthodontic elastics is poor. Thus, future implementa-
tion of online visual content provided by certified orthodontists will ensure accurate and thorough information delivery.
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Introduction

Orthodontists regularly use inter-arch and intra-arch intraoral elastics as an active treatment component and a valuable
additional auxiliary for a successful orthodontic outcome. Elastics, together with good patient cooperation, assist in
correcting certain types of malocclusions, namely: 1. anterior-posterior discrepancies, 2. transverse discrepancies and, 3.
vertical discrepancies.' At the time of elastic prescription, the Orthodontists’ role is mainly to educate, encourage, and
maintain compliance by reinforcing appropriate elastic use and wear, as this is a significant indicator for treatment
success. If noncompliance is encountered in elastic use and wear, there will be an increase in the treatment duration,
which potentially imposes a compromise on the desired orthodontic outcome.’

Conventionally, patients obtained health-related information and instructions via their treating health care profes-
sional. This dynamic has changed in recent years with the development of the internet where it was found that about two-
thirds of patients seek health-related information on the internet.* With the ease of internet access, the Orthodontists
dissemination of information is not the only source patients rely on. Patients usually look for some advice from friends,
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relatives, and mainly from the internet about various treatments.” Aside from face-to-face patient-clinician and patient—
patient interaction, the internet is a significant source of knowledge in the dental and medical fields.® In fact, patients tend
to read articles or watch online videos regarding their health problems.’

Social media provides an accessible platform for patients to seek knowledge about their health concerns.” With over
than two billion clients and billions of daily views, YouTube is considered one of the main sources of online information.®
When compared to other social media platform, YouTube uniquely provides audio and visual communication that brands it
as freely available to all individuals worldwide.” Thus, YouTube is a powerful educational tool that orthodontists can utilize
to attain and maintain orthodontic patient compliance. Clinicians should instruct their patients on how to appropriately use
social media while receiving the treatment. It is important to note that not every YouTube video includes precise and
adequate information on a certain issue, and some may even contain misleading information. Hence, healthcare providers
must attentively listen to the patients and provide them with accurate information by emphasizing them again.’

Currently, there is limited evidence examining the dissemination, content, and quality of YouTube videos regarding
orthodontic appliances, with only a limited number of studies available.”'®'* Notably, one study conducted a descriptive
analysis focusing on the content and quality of YouTube videos specifically addressing orthodontic elastics.'*
Nevertheless, despite these investigations, to date, there has been a notable absence of studies identifying predictors of
high-quality YouTube content pertaining to orthodontic elastics. Consequently, the primary objective of this study is to
comprehensively assess the content and quality of YouTube videos concerning orthodontic elastics, while also attempting
to identify predictors associated with high-quality content. Our null hypotheses are as follows: 1. There is no significant
difference in quality scores between videos categorized as low-level content and those categorized as high-level content,
and 2. There is no linear relationship between the content scores and quality scores, as well as the characteristics, of
YouTube videos.

Materials and Methods

Search Protocol

The research protocol of this study followed previously validated methodology for YouTube content assessment.>'*"'4

To identify the most often used search keyword related to this study, the Google Trends website (https://trends.google.

com/trends) was used, which calculates the search frequency compared to the total search volume in various regions of
the world to identify the most frequently used search keyword in a particular area. To avoid limits based on user history
and to broaden the search results, the search criteria were limited to: 1. Videos within the last 5 years and 2. Videos
published worldwide. The key word “Orthodontics elastics” was identified as the most queried over a specific period.
Then, on September 19th, 2023, YouTube (https://www.youtube.com) was searched for videos about elastics in

orthodontic treatment using the predetermined keyword: “Orthodontics elastics”. The only search filter imposed was
“sort by relevance”. In previous studies, it was found that 95% of people performing an online search on YouTube will
view no more than the first 60 videos and will limit their search to the first 5 pages. Most studies that employed YouTube
as a search engine used 60-200 videos.'>'® Accordingly, the first 200 videos were viewed and analyzed by two
evaluators. The source locators (URLs) were backed up and saved in an Excel spreadsheet (Microsoft Corporation,
Redmond, USA) for future analyses. A flow diagram was provided in Figure 1.

Moreover, the minimum sample size was determined based on a previous study that examined the quality of oral
hygiene education in YouTube videos.'” This study reported an average quality score of 3.60 (SD = 0.50) for high-level
content YouTube videos, compared to 2.99 (SD = 0.59) for videos categorized as low-level content. Utilizing the G*Power
version software package version 3.0.10 (Franz Faul, Universitit Kiel, Germany), the necessary number of videos for the
study was estimated. It was determined that a minimum of 10 videos were required for each group (ie, high-level, and low-
level content categories), with a type I error rate of 0=0.05 and 80% power, assuming an effect size (d) of 1.4

Study Selection and Data Extraction
Two evaluators (LM and MN) viewed the videos separately to exclude irrelevant videos such as: non-English videos,
videos with no sound or headings, duplicate videos, commercial videos, conference or university lectures, videos of
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YouTube search using the search term
"Orthodontic elastics"

1134 videos

First 200 videos

133 excluded videos 67 included videos

Non-English videos, n=0

No sound or headings, n=59

Duplicate videos, n= 6
Commercial videos, n=1
Conference or university lectures, n=1
Videos of technical procedures, n=0

Unrelated videos, n= 45
Unavailable videos, n=4

Turned off comments, n= 9

Long videos, n=7
No pictures or videos, n=1

Figure | Flowchart diagram for the selection process of videos.

technical procedures, irrelevant videos, unavailable videos and turned off comments (Table 1). Disagreements between
the two reviewers (LM and MN) were resolved through discussion until consensus or a third experienced reviewer (AA)
was involved to resolve any disagreements.

The included videos were assessed by both evaluators (LM and MN) to record video demographic information such as:
(1) number views, (2) number of likes, (3) number of dislikes, (4) number of comments, (5) duration of video, (6) days
since upload (dentist/specialist, hospital/university, commercial, or layperson), (7) source of upload, and (7) viewing rate.
The viewing rate was calculated using the following formula: (number of views -+ number of days since upload) x 100%.'®

Data Analysis

Following data extraction, two evaluators (LM and MN) separately assessed the YouTube videos for the inclusion of the
following contents: (1) definition, (2) instructions on usage, (3) comparison of different types, (4) pain/discomfort, (5)
impact on oral hygiene, (6) compliance, (7) type, (8) duration, (9) follow-up, (10) precaution (latex allergy), and (11)
speech performance. Each of the contents was given a potential 1 point, for a total of 11 possible points, which was used
to calculate the video’s “total content score” (ie, the sum of the 11 contents elements). The content validity of the
instrument was assessed to ascertain its suitability for measuring pertinent aspects concerning orthodontic elastics. This
validation process involved a panel comprising four authors (AA, OS, EN, and NM), each possessing substantial
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Table | The Number of YouTube Videos Excluded from
the Study and the Reason for Exclusion

Reason for exclusion Number of
YouTube Videos

Non-English videos 0
No sound or headings 59
Duplicate videos 6

Commercial videos |

Conference or university lectures |

Videos of technical procedures 0
Unrelated videos 45
Unavailable videos 4
Turned off comments 9
Long videos 7

No pictures or videos |

Total 133

expertise in the field of Orthodontics. Furthermore, the repeatability of the instrument was tested using interclass
correlation and paired #-test, wherein seven randomly selected videos (ie, 10% of included YouTube videos) were
evaluated twice 2 to 4 weeks apart. High inter-observer agreement was observed (Intraclass correlation >0.99), and no
statistically significant differences were found between the two measurement occasions (p-value >0.05). Subsequently,
the “total content score” was dichotomized into high- and low-content videos using the criterion that a score of 5 or more
was indicative of high-content videos, while lower scores denoted low-content ones.'’

Using of a 5-point Likert scale, the quality of the videos was evaluated by the video information and quality index
(VIQI). The videos were scored according to the following quality parameters: information flow, information accuracy,
value (one point each for the use of photographs, animation, interviews, video subtitles, and a summary), and precision
(coherence between video title and content). Then, total quality was calculated by summing the four quality parameters
(ie, flow, accuracy, quality, and precision).'®"?

Disagreements in content and quality assessment between the two reviewers (LM and MN) were resolved through
discussion until consensus or a third experienced reviewer (AA) was involved to resolve any disagreements.

Statistical Analysis

Statistical package SAS 9.4 (SAS Institute, Cary, NC, USA) was used to analyze the data. The assumption of data
normality was confirmed using Shapiro—Wilk test, Kolmogorov—Smirnov test. Descriptive statistics (Frequencies, Mean,
Standard Deviation, Minimum, and Maximum) were employed for all variables. Student’s 7-test was used to estimate the
characteristic, quality parameters and total content between low-level and high-level video content categories. Chi-square
test or fisher exact test as appropriate were implemented to identify the source and content element differences across
low-level and high-level video content categories. Pearson Correlation Coefficients were used to determine the relation-
ship between total content score, VIQI, and YouTube characteristics. Stepwise linear multiple regressions with forward
selection were used to test the association between YouTube characteristics (ie, Number of views, Number of likes,
Number of dislikes, Number of comments, Duration in Days, and Viewing rate) and VIQI (ie, Flow, Accuracy, Value,

and Precision) with the total content score. The significance level was evaluated at an alpha level of less than 0.05.
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Results
Descriptive characteristics of the sampled YouTube videos, and the measured quality parameters were reported in
Tables 2 and 3 respectively.

The characteristic comparison between the high-level content videos and low-level content videos showed that the
high-level content videos had a significantly higher mean number of likes compared to low content videos (MD = 4041.7;
SD = 4680.7; P-value=0.0068). Otherwise, the comparison between the high-level content videos and low-level content
videos demographics showed that they had no significant differences in the following characteristics: 1. Number of views
(MD = 95333.4; SD = 244852; p-value=0.2121), 2. Number of dislikes (MD = 9.2507; SD = 74.65; P-value=0.6897), 3.
Number of comments (MD = 200.7; SD = 1017.7; P-value=0.53), 4. Duration (MD = 2.19; SD = 3.96; P-value=0.08), 5.
Days since uploaded (MD=-362.3; SD = 1053.5; P-value=0.27), and 6. Viewing rate (MD = 16547; SD = 29195.4;
P-value=0.07) (Table 4).

The source comparison between the high-level content videos and the low-level content videos showed no significant
difference (P-value= 0.37). When compared to low-level content videos, the high-level content videos had significantly
higher scores in certain content elements, where there was higher reported information on the following: definition
(53.85% vs 12.96%; p-value= 0.004), comparison (92.31% vs 14.81%; p-value=<0.0001), compliance (69.23% vs
20.37%,; p-value= 0.0013), type (92.31% vs 14.81%; p-value= <0.0001), wear duration (76.92% vs 22.22%; p-value=
0.0004), and precaution (46.15% vs 0.00%; p-value= <0.0001) (Table 5).

Table 2 Descriptive Statistics on the Characteristics of the Sampled YouTube

Video

Variables Minimum | Maximum Mean Standard
Deviation

Number of views 18.00 1,490,304.00 | 111,928.82 | 245,941.12

Number of likes 0 35,000.00 1425.61 4916.36

Number of dislikes 0 374.00 35.31 74.18

Number of comments | 0 7300.00 282.30 1013.14

Video duration 0.13 13.49 4.54 4.02

Days since uploaded 27.00 3918.00 1225.51 1055.40

Viewing rate 1.07 156,266.54 14,371.61 29,713.98

Table 3 Descriptive Statistics for the Quality Parameters and the
Overall Quality of the Sampled YouTube Videos

Variables Minimum | Maximum | Mean | Standard
Deviation

Flow 0 5.00 321 1.73

Accuracy 0 5.00 3.72 1.70

Value 0 3.00 1.00 0.87

Precision 0 5.00 3.87 1.6l

Total quality 0 18.00 11.79 5.11

Total 0 8.00 2.75 2.02

content
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Table 4 Comparison of the Characteristic Variables Between the High-Content and Low-Content YouTube Videos

Variables High-LEVEL Content Low-Level Content High - low P-value

videos (n=13) Videos (n=54)

Mean Standard Mean Standard Mean Difference

Deviation Deviation (Standard Deviation)

Number of views 188,765 406,883 93,431.30 189,850.00 95,333.40 (244,852) 0.212
Number of likes 4683.10 10,616.80 641.40 1161.60 4041.70 (4680.70) 0.007
Number of dislikes 42.77 100.20 33.52 67.53 9.25 (74.65) 0.690
Number of comments | 444.10 1075.30 243.40 1004.20 200.70 (1017.70) 0.525
Duration 6.30 3.50 4.12 4.05 2.19 (3.96) 0.078
Days since uploaded 1295.80 1074.80 933.50 953.60 —362.30 (1053.50) 0.270
Viewing rate 27,708.00 42,420.20 11,161.00 25,257.30 16,547.00 (29,195.40) 0.071

The quality comparison between the high-level content videos and low-level content videos showed that the high-level

content videos had a significantly higher mean compared to low-level content videos in the following elements: 1. Flow
(MD = 1.46; SD = 1.64; P-value=0.0054), 2. Accuracy (MD = 1.12; SD = 1.66; P-value=0.033), 3. Value (MD = 0.67; SD
= 0.84; P-value=0.01), and 4. Total quality (MD = 4.17; SD = 4.87; P-value=0.0073). Else, the element precision had

Table 5 Comparison of the Source and Content Between the High and Low
Content YouTube Videos

Variable High-Level Content | Low-Level Content | P-value
Videos n=13 Videos n=54

Source

Dentist/specialist 84.62% (11) 66.67% (36) 0.361

Hospital/university 7.69% (1) 7.41% (4)

Layperson 7.69% (1) 25.93% (14)

Definition 53.85% (7) 12.96% (7) 0.004

Instructions 100.00% (13) 79.63% (43) 0.105

Comparison 92.31% (12) 14.81% (8) <0.0001

Pain 46.15% (6) 24.07% (13) 0.169

Hygiene 7.69% (1) 0.00% (0) 0.194

Compliance 69.23% (9) 20.37% (11) 0.001

Type 92.31% (12) 14.81% (8) <0.0001

Wear Duration 76.92% (10) 22.22% (12) 0.000

Follow-up not reported 100% (13) 100% (54) 1.0

Precaution 46.15% (6) 0.00% (0) <0.0001

Speech 15.38% (2) 7.41% (4) 0.329
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a borderline significance where there was a higher mean difference in high-level content videos compared to low-level
content videos (MD = 0.93; SD = 1.58; P-value=0.0615). In addition, the high-level content had a significantly higher mean
total content compared to low-level content videos (MD = 4.04; SD = 1.23; P-value=<0.0001) (Table 6).

A significant moderate relationship was found between total content and YouTube video information and quality
score (VIQI) (r = 0.40; p-value=0.001). In addition, A significant weak relationship was found between total content and
number of likes, video duration, and viewing rate (r=0.0.27; p-value=0.03, r = 0.37; p-value=0.002, r = 0.36;
p-value=0.003, respectively) (Table 7).

The adjusted linear regression model showed a significant association between the total content score and YouTube
video information and quality score (VIQI), where 1 unit increase in the VIQI is significantly associated with 0.16

Table 6 Comparison of the Quality Parameters and Total Content Between the High-Content and Low-
Content YouTube Videos

Variables High-Level Content Low-Level Content High - low P-value

Videos (n=13) Videos (n=54)

Mean Standard Mean Standard Mean Difference

Deviation Deviation (Standard Deviation)

Flow 4.39 1.33 2.93 1.70 1.46 (1.64) 0.005
Accuracy 4.62 1.12 3.50 1.76 1.12 (1.66) 0.033
Value 1.54 0.78 0.87 0.85 0.67 (0.84) 0.012
Precision 4.62 1.12 3.69 1.67 0.93 (1.58) 0.062
Total quality 15.15 331 10.98 5.16 4.17 (4.87) 0.007
Total content 6.00 1.08 1.96 1.26 4.04 (1.23) <0.0001

Table 7 The Relationship Between the Scores for Total YouTube
Content Score, YouTube Video Information and Quality Score, and
YouTube Video Characteristics

Variable Total Content | Total Quality
Total quality R 0.40 1.00
P-value 0.001 1.00
Number of views R 0.23 —0.11
P-value 0.059 0.391
Number of likes R 0.27 0.156
P-value 0.028 0.208
Number of dislikes R 0.6 -0.23
P-value 0.196 0.068
Number of comments | R 0.21 —0.14
P-value 0.082 0.247
Video Duration R 037 0.06
P-value 0.002 0.606
(Continued)
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Table 8 Adjusted Linear Regression Model on the Association Between the YouTube Video Characteristics

Table 7 (Continued).

Variable Total Content | Total Quality
Days since uploaded R —0.12 —-0.16

P-value 0.355 0.184
Viewing rate R 0.36 0.10

P-value 0.003 0.442

and Total YouTube Content Score

Variable Beta Standard Standardized | P-value | R?
Estimate Error Beta

Intercept 0.64 0.58 0.57 0910 0.3137

Video information and quality score (VIQI) | 0.16 0.042 0.407 0.0003

Video duration (VD) 0.15 0.054 0.295 0.0077

Number of comments (NC) 0.0004 0.0002 0.208 0.0589

increase in the total content score (B = 0.16; SE = 0.04; p-value=0.0003). In addition, there is a significant relationship
between the total content score and video duration, where a 1-minute increase in the video duration is significantly
associated with a 0.15 increase in the total content score (B = 0.15; SE = 0.05; p-value=0.008) (Table 8).

Discussion

Elastics are valuable active component in all stages of orthodontic treatment as it is used frequently to correct dental or
skeletal problems in each plane (transverse, anterior-posterior, and vertical).'? The success of orthodontic elastics use in
orthodontic treatment depends greatly on patients’ compliance.® In addition, patients’ compliance is strongly associated
with excellent communication and information delivery by the operator.'® Nowadays, internet platforms are trendy
among patients seeking health-related information.” It was found that 80% of internet searches are related to health
problems and treatments.”® Compared to other social media platforms, YouTube was found to be the most favored among
orthodontic patients.?! It is essential to evaluate the quality of information provided in such commonly used platform.
While a previous study'® attempted to investigate the content and quality of orthodontic elastics, our analysis revealed
shortcomings in their statistical methodology. Specifically, their approach lacked rigorous testing and reporting on the
quantification of the association between YouTube video content, quality, and characteristics. Therefore, additional
research is necessary to identify predictors associated with high-level content YouTube videos.

The null hypotheses of our study were rejected, as the average number of likes of YouTube videos in the high-level
content where significantly higher than those for low-level YouTube videos. In addition, the main findings of this study
revealed a significant positive correlation between the overall content scores of YouTube videos and their quality
scores (VIQI). Additionally, weaker but still significant positive relationships were found between the overall content
scores of YouTube videos and likes, video duration, and viewing rate. The adjusted linear regression model confirmed
a significant link between overall content scores of YouTube videos and VIQI, showing an increase in content score
with higher VIQI. Furthermore, the content score showed a significant positive association with video duration. In
summary, the study suggests that video characteristics such as likes, duration, and viewing rate influence content

scores and quality.
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In contrast to our findings, Ozkan et al did not explore the variations in characteristics, content elements, and quality
parameters across different categories of low-level and high-level content YouTube videos related to orthodontic elastics.
Instead, their primary focus was on reporting that such videos generally fell within the poor content category, which is
consistent with our study’s observations. It’s worth noting that Ozkan et al analyzed 81 videos, whereas our study
included 67, a difference that may be attributed to two main factors: firstly, variations in inclusion/exclusion criteria, with
our study employing more rigorous methodological criteria, and secondly, the dynamic nature of YouTube, where
characteristics constantly fluctuate in real-time.'* YouTube has been evaluated as an information source in many aspects
of dental health including space maintainers, caries, oral cancers, dental implants, impacted canines, orthognathic
surgery, and different orthodontic treatment modalities. Similarly, the previous literature is in agreement with our
outcome that the YouTube content quality is poor.>'® 16192139 Fytyre studies could further investigate the specific
mechanisms through which these factors impact content scores and quality, potentially exploring moderating variables or
conducting experimental interventions to test causal relationships. In addition, it would be intriguing to explore the
integration of YouTube videos with other digital instruments used in dentistry, such as smartphone applications and
artificial intelligence, to assess their combined effects in daily clinical practice.®'*

The present study carries out several limitations. Since YouTube is considered a time sensitive and dynamic website,
the views, likes, dislikes, and comments are all changing by the second. Videos were sorted by relevance and studied in
a specific and short-time frame to reduce time-dependent fluctuations. The results are susceptible to change depending on
the keywords used. However, using Google Trends to determine the most used term minimizes this variation. Moreover,
only videos in English were included which prevents the evaluation of videos in different languages serving other non-
English-speaking populations. Furthermore, a notable gap exists in clinical trials within dentistry regarding YouTube’s
utilization across diverse populations, despite its widespread accessibility and popularity for dental health information.
Bridging this gap is critical for comprehending YouTube’s role in dental education and patient care. Therefore,
conducting rigorous clinical trials is imperative to assess YouTube’s efficacy, safety, and outcomes across various dental
contexts and patient demographics, thus informing clinical practice and public health strategies.

Conclusion

YouTube videos discussing orthodontic elastics were deemed to have poor content and quality. Factors like likes,
duration, and viewing rate influenced both content scores and overall quality. Specifically, video duration and VIQI
emerged as significant predictors for higher-level content YouTube videos. Technology is influencing every aspect of life,
including healthcare. The need for healthcare providers to acknowledge and follow the demand is definite. Thus, future
implementation of online visual content provided by certified specialists would ensure accurate and thorough information
delivery. In addition, professionals must educate their patients on the quality and the accurate source of videos found on
YouTube.
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