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ABSTRACT 
Objective: To compare how the quality of YouTube videos on tooth whitening uploaded by healthcare 
professionals and laypersons. Material and Methods: The video that was uploaded in a year was collected 
on YouTube using the keywords tooth whitening and dental bleaching. The exclusion criteria were duplicate 
videos, advertisements, no sound, too short duration, and lectures. The variables analyzed were likes/dislikes, 
viewers, interaction index, viewing rate, usefulness, global quality scale (GQS), and comprehensiveness score. 
Two observers reviewed the videos independently. Data were analyzed descriptively and analytically. 
Results: A total of 106 videos were selected, and most were uploaded by laypersons (70.8%). The observer 
reliability test showed excellent agreement with the intraclass correlation coefficient score minimum of 0.876. 
There were significant differences in dislikes (p=0.003), views (p=0.016), interaction index (p=0.010), 
usefulness (p=0.030), GQS (p<0.0001), and comprehensiveness (p=0.014) between healthcare professionals 
and laypersons. Videos made by laypersons had higher numbers of dislikes and viewing rates, whereas 
healthcare professionals were higher in usefulness, GQS, and comprehensiveness. Conclusion: Videos 
uploaded by laypersons provide low-accurate information despite being popular among viewers. Viewers need 
to be selective in seeking information from YouTube as a resource for oral healthcare decision-related tooth 
whitening. 
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Introduction 

Tooth whitening, which can be performed in a professional dental office or at home, is one of the most 

popular cosmetic dental treatments available [1]. However, surveys conducted in several countries have revealed 

a high rate of dissatisfaction with dental appearance and with tooth color in particular. For example, 

dissatisfaction with tooth color was reported by 56.2% of respondents in Malaysia [2], 67.4% in Saudi Arabia 

[3], 71.4% in Nigeria [4], 80.2% in Hong Kong [5], and 60.7% in Indonesia [6]. Many of the respondents to 

these surveys rated their knowledge of tooth whitening procedures as poor and indicated that it was based on 

promotional advertisements and articles in consumer magazines (44.6% of Indonesian respondents), the internet, 

or television commercials (50.4% and 12.7% of Hong Kong respondents, respectively) [3,5,6]. 

The internet is the preferred source of information for consumers seeking all types of health-related 

knowledge, dentistry included [7]. A 2013 study found that health-related queries accounted for 80% of all 

internet search activities, and most of the search results led users to YouTube. Today, YouTube is the second 

most visited platform after Google [8], and YouTube videos on health topics can be uploaded by laypeople and 

professionals alike. Health topics videos are not reviewed for content, and they are mostly unregulated [9-11]. 

Videos that are false or misleading can leave viewers with the wrong information and could even endanger their 

health [12]. 

A recent survey of the tooth-whitening videos available on YouTube in English shows that a majority 

are uploaded by laypersons (60%), and the information they provide is rated as either moderate (53%) or poor 

(35%) in quality [13]. Video with poor-quality content had a significantly higher number of viewing rates, and 

48.5% of the poor-quality information came from videos uploaded by a layperson. The results of this study 

indicate that information obtained from English-language YouTube videos on tooth whitening may be largely 

inaccurate and should not be the basis for decision-making about tooth-whitening procedures. 

The social media platform visited most frequently by Indonesians aged 16–64 years (95%) is YouTube 

[14], and although the content is not ranked in terms of demand, it is clearly a popular source of information on 

health-related topics. Many benefits are obtained from the YouTube channel, but not everyone is aware of the 

quality and reliability of the information they get from YouTube [15]. There are few papers related to the quality 

of Indonesian-language YouTube videos as a source of health information, so the necessity to explore how the 

quality of YouTube videos in Indonesian is needed. This study aims to assess the quality of Indonesian-language 

YouTube videos on tooth whitening uploaded by healthcare professionals and laypersons. 

 

Material and Methods 

Ethical Clearance 

This research was approved by the Health Research Ethics Commission, Faculty of Medicine, 

Universitas Brawijaya (no. 223/EC/KEPK/07/2021). 

 

Data Collection 

A search of Indonesian-language YouTube videos was performed using the keywords (1) tooth 

whitening (memutihkan gigi) and (2) tooth bleaching (bleaching gigi) (based on a review of Google trends). The 

video was uploaded in August 2020 – 2021. The first 100 YouTube videos that appeared in the results for each 

search were included in the study. The video inclusion criteria were videos identified by these keywords and 

created in Indonesian. The exclusion criteria were duplicate videos, advertisements, no sound, duration less than 

one minute and videos targeting special audiences such as conferences or lectures. Two observers conducted the 
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search independently. To guide the search, a manual outlining the work stages, work forms, and operational 

definitions of each variable was created beforehand. The variables measured were likes, dislikes, views, 

comments, days since upload, duration, Interaction index, viewing rate, usefulness score, global quality scale 

(GQS), and comprehensiveness score. 

 

The Instrument Used 

The interaction index and viewing rate were used to measure viewers' interactions. The interaction 

index was calculated as the number of likes minus the number of dislikes divided by the number of views and 

expressed as a percentage. The viewing rate was calculated as the number of views divided by the number of 

days since upload and expressed as a percentage [15]. The usefulness score, which measures the completeness 

and overall usefulness of the video, was based on eight criteria: definitions, indications, contraindications, 

benefits, procedures, complications, costs, and prognosis. Each criterion explained in the video was assigned a 

value of 1, and each criterion not explained was assigned a value of 0, yielding a total score ranging from 0 to 8. 

A score of 0–2 denotes poor video content (featuring some topics not useful to patients), a score of 3–5 denotes 

moderate video content (featuring a mix of topics, only some of which are useful to patients), a score of 6–8 

denotes excellent video content (all topics are very useful to patients) [16]. 

Measures of the videos' comprehensiveness were based on observers' assessments of the completeness 

of the content presented in the video, which required explanations to be provided about definitions, indications, 

contraindications, descriptions of whitening ingredients, procedures, comparisons of ingredients, pre-and post-

treatment conditions, post-treatment symptoms, and post-treatment experiences. Assessment of the 

completeness of content follows guidelines related to tooth whitening issued by the American Dental Association 

[17]. Each category of explanation was assessed and assigned a score of 1 to 4. A score of 4 was given if the 

topic was covered in full with no missing information; a 3 if most of the topic was covered and no important 

information was lacking; a 2 if sufficient information was presented on the topic and it was deemed useful despite 

some gaps, and a 1 if the information provided on the topic was incomplete and/or was misleading. Each video 

could earn a total comprehensiveness score of 9–36, and the higher the score, the more complete the content. 

Total scores for comprehensiveness were grouped into categories of poor (9–18), moderate (18–27), and complete 

(28–36) [13]. 

A GQS, which was developed by Bernard et al. to evaluate information presented on websites, was used 

by the observers to assess the quality of the tooth-whitening videos [18]. A GQS score of 1 was given to videos 

with poor flow, incomplete information, and a lack of useful information for patients. A GQS score of 2 indicated 

that some information was covered, but many important topics were not explained and the benefit of information 

for patients was limited. A GQS score of 3 denoted moderate quality: the flow was good, some (but not all) 

important information was explained, and there was little benefit for the patient. A GQS score of 4 indicated 

good quality: the flow was good, much of the information was relevant, although not all topics were covered, and 

the information was useful for the patient. A GQS score of 5 indicates very good quality: the flow was very good, 

all information was included, and it was considered very useful for the patient [19].  

 

Data Analysis 

There were two video observers in this study (LVCN and NRA). Observer reliability for all variables 

was measured using the intraclass correlation coefficient (ICC), a measure of the reliability of two different raters 

to measure subjects similarly, with the expected value limit of >0.8. In the case of a disagreement, YLR would 
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be the deciding party. All data collected were analyzed descriptively. The Mann–Whitney U test was carried out 

to compare differences in the quality of videos created by healthcare professionals versus laypersons. 

 

Results 

Of the 200 videos downloaded from YouTube, 106 met the selection criteria and 94 were excluded due 

to being identified as product promotions, not relevant, no sound, duration of less than one minute or duplicated 

(Figure 1). A majority of the selected videos (70.8%) were uploaded by laypersons. The ICC reliability test of all 

variables yielded a high value of 1 and a low value of 0.876, demonstrating that the reliability of observer 

agreement was excellent. 

 

 

Figure 1. Flow diagram YouTube video selection for analysis. 

 

Statistically significant differences were found in the scores for dislikes, views, interaction index, GQS, 

comprehensiveness, and usefulness of videos uploaded by healthcare professionals and laypersons (p < 0.05). The 

number of likes, views, days since upload, duration, and viewing rate of videos uploaded by laypersons was higher 

than for those uploaded by healthcare professionals (Table 1). 

 

Table 1. Video analysis based on uploader. 
Variables Healthcare Professional Layperson p-value  

Median (Min-Max) Median (Min-Max) 
Likes 38 (0–2,447) 61 (0–10,000) 0.119 
Dislikes 0 (0-71) 2 (0–169) 0.003* 
Views 738 (9–130,339) 2,631 (6–167,184) 0.016* 
Duration (min:s) 05:52 (01:27–35:45) 07:13 (01:42–31:43) 0.071 
Days since upload 190 (7–362) 234 (21–369) 0.153 
Interaction index 4.7 (0–20) 2.32 (0–25.23) 0.010* 
Viewing rate 3.54 (0.03–365.12) 12.53 (0.29–1,462.63) 0.069 
GQS  3 (1–5) 2 (1–4) <0.001* 
Comprehensiveness score 15 (9–29) 13 (9–22) 0.014* 
Usefulness score 5 (0–7) 3 (1–6) 0.030* 

*Statistically Significant. 
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Table 2 shows the completeness, accuracy, and usefulness of the information reviewed in the videos. 

Higher scores and quality were earned by videos uploaded by healthcare professionals compared with those 

uploaded by laypersons. The percentages of good information quality, GQS, and usefulness were higher for 

videos uploaded by healthcare professionals. The reviewers found that most of the videos uploaded by laypersons 

focused on the benefits of and procedures for whitening teeth, and a few provided an explanation of the 

indications and contraindications for tooth whitening (Figure 2). 

 

Table 2. Quality of information provided by healthcare professionals and laypersons. 
Variables Healthcare Professional (n = 31) Layperson (n = 75) Total  

N % N % N % 
Comprehensiveness Score 

    
  

Poor Information 22 23.4 72 76.6 94 88.7 
Moderate Information 5 62.5 3 37.5 8 7.5 
Complete Information 4 100 0 0 4 3.8 

GQS Score 
    

  
Poor 1 3.6 27 96.4 28 26.4 
Low 3 8.3 33 91.7 36 34.0 
Moderate 15 55.6 12 44.4 27 25.5 
Generally Good 7 70 3 30 10 9.4 
Exceptional 5 100 0 0 5 4.7 

Usefulness 
    

  
Poor  6 18.8 26 81.3 32 30.2 
Good 18 28.6 45 71.4 63 59.4 
Excellent 7 63.6 4 36.4 11 10.4 

 

 

 
Figure 2. The percentages for criteria assessing usefulness. 

 

Table 3 describes, based on the quality of information, only a few videos (5%) qualified as very complete, 

and most of the videos provided incomplete information (60.4%). 

 

Table 3. Breakdown of GQS scores. 
Item Scored N (%) 

Very poor quality of information, poor flow, incomplete, no useful information for patients 28 (26.4) 
Poor quality of information, poor flow, some information covered but many important topics neglected, 
limited benefit of information for patients 

36 (34.0) 
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Moderate quality of information, ideal flow, some important information explained but other information 
neglected, little useful information for patients 

27 (25.5) 

Good quality of information, good flow, a lot of relevant information but some information neglected, 
useful information for patients 

10 (9.4) 

Very good quality of information, very good flow, very useful information for patients 5 (4.7) 
 

Discussion 

Consumers make decisions based on a variety of factors, including personal experience, other people's 

experiences, recommendations, advertisements, and information obtained [20,21]. YouTube videos are created 

in large part to influence decision-making by individuals who have a large number of followers on social media 

and are considered trustworthy. In addition, these videos can be accessed very easily, and their content is 

relatively unfiltered [22]. 

This study evaluated the quality of Indonesian-language videos about tooth whitening and compared 

those uploaded by healthcare professionals to those uploaded by laypersons on a number of different parameters. 

Like other researchers, we found that a majority of the videos examined were uploaded by laypersons [13,23,24]. 

A study of English-language YouTube videos on tooth whitening reported that, according to Google Trends, 

the topic of teeth whitening is increasing worldwide, and definitions and application procedures are the most 

popular topics. 

The results of our study show that only 12% of videos have good and high-quality information, videos 

uploaded by laypersons have a higher number of viewers, and the information presented by healthcare 

professionals is of better quality. Based on comprehensiveness, GQS, and usefulness scores, the percentage of 

videos viewed by our observers that provide complete information is small, and the quality of the information 

provided by healthcare professionals is better and more complete when compared with the information provided 

by laypersons. Our results differ from those of previous studies in the finding that the topics discussed most 

frequently are about benefits and procedures. In addition, a unique finding of our study is that the visibility of 

videos uploaded by laypersons is higher than that of videos uploaded by healthcare professionals. 

Why is it so important to review the quality of video information about tooth whitening? The American 

Academy of Pediatric Dentistry recently established a new policy on tooth whitening for child and adolescent 

patients. Created for patient safety, this policy explains the indications, contraindications, procedures, 

ingredients, side effects, pre-post treatment, and post-treatment symptoms related to tooth whitening [25]. 

Unfortunately, most of the videos viewed in our study do not provide complete information. Patients who receive 

information provided in full by a competent person will have good literacy and will be able to make the right 

decision [26]. 

Studies of dental health-related information presented in videos on YouTube show that most content is 

of moderate to poor quality. Research on informational videos about oral cancer, for example, shows that most 

do not provide information about the importance of early detection independently or by professionals [27]. A 

study on root canal treatment videos shows that, in general, the information presented is incomplete [12]. 

Research that examined oral leukoplakia videos and assessed them based on the qualifications of the uploader 

found that the information provided by independent users tends to be inaccurate [24]. Studies on video-burning 

mouth syndrome show that many published videos provide unreliable information [28]. Finally, a systematic 

review of healthcare information available on YouTube found that the platform stores a large amount of data, 

but some of the information presented is misleading or untrue [9]. The aggregate results of this and previous 

studies suggest that healthcare authorities have a responsibility to regulate the content of healthcare-related 
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videos available on YouTube and other social media platforms. Healthcare authorities also need to create more 

attractive video content to increase viewership. No less important is the responsibility of social media providers 

to establish special channels that contain only validated healthcare information. 

The main limitation of this research is related to the dynamics of rapid data change. The number of 

views, likes, and dislikes today may be different from next week. To address this limitation, the two observers 

agreed on a date to make observations so that the available data would not be significantly different. 

Observational bias from observers can also occur; to avoid this, it is necessary to calibrate perceptions related to 

operational definitions of the variables being measured. Another limitation concerns the determination of search 

keywords. The existence of two or more terms may not be detected through Google trends, and this can reduce 

the number of videos obtained. The ideal instrument for evaluating YouTube videos should include an image or 

visual quality, sound, technical design, authority, education element, content accuracy and clarity [29]. Although 

the instrument used in this study does not include all the aspects ideally, the results of this study are nevertheless 

important because YouTube is the fastest and most accessible platform for disseminating information. 

 

Conclusion 

Based on the number of views and likes, videos uploaded by laypersons receive a higher number of views 

and likes than those created by healthcare professionals, but the quality of the information is not adequate and 

accurate. Therefore, viewers need to be critical when collecting or using information taken from YouTube to 

make a good decision in oral healthcare-related tooth whitening. 
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