YouTube as a source of information about pulpotomy and pulp capping: a cross sectional reliability analysis
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Abstract
Objectives
The purpose of this study was to critically evaluate the quality, reliability and educational content of the information of vital pulp treatment videos available on YouTube.

Materials and Methods
The keywords “pulpotomy” and “pulp capping” were searched on YouTube on 5th July 2020, until 60 English language videos of each search term with a duration shorter than 15 minutes were acquired. Video characteristics were recorded and Video Power Index (VPI) was calculated. Reliability and educational quality of videos were evaluated using the Modified DISCERN score, the Journal of American Medical Association (JAMA) benchmark criteria and Global Quality Scores (GQS). Videos were categorized by uploading source.

Results
Regarding pulpotomy, 31.7% of the videos were uploaded by specialists and 68.3% were directed by non-specialists. In the case of pulp capping, the corresponding percentages were 45% and 55%, respectively. Videos uploaded by specialists had significantly higher modified DISCERN, JAMA and GQS scores compared to those uploaded by non-specialists. Endodontists tended to have the highest reliability and VPI scores.

Conclusions
YouTube videos on vital pulp treatment contain low educational quality or incomplete information. Low popularity of dental pulp capping and pulpotomy videos may be attributed to the specialized nature of these procedures. As YouTube represents an important source for patient information about different health topics, reliable informative videos should be uploaded by specialized dental professionals.
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INTRODUCTION
Scientific innovations have increased rapidly over the past years in dentistry. New technologies diffuse into the scientific community in order to improve the quality and experience of dentistry for both patients and clinicians. So far it has been documented that the adoption, non-adoption, or rejection of innovation is affected by specific diffusion factors, including communication channels, time, and the social system [12]. Vital pulp therapy includes treatment procedures like pulpotomy or pulp capping, aiming to preserve and maintain normal function of the dentin pulp complex. From the late 50s till today there are more than one thousand studies published regarding this subject. New clinical applications rapidly evolving from being procedure-oriented to biologically evidence-based procedures have been most recently utilized. However, the diffusion pathways of this knowledge to the scientific community still remain unclear.
YouTube has been rated as the number one site for academic and educational purposes [345]. Innovation spreading through this social media application may be attributed to the easily cost-free educational material, including lessons and PowerPoint presentations from authoritative organizations, universities, dental specialists and opinion leaders or even the preference for video, as an instructive tool, by dental students or even professionals [6]. However, YouTube is not only used by dentists. The ease of access that the internet provides enables everyone in the world’s population to reach health information literacy. Surveys demonstrated that more than 70% of internet users accessed health information online and the number of patients seeking answers about the management of their chronic illnesses in internet-based resources increases on a daily basis [789].
As the content of YouTube videos is not subjected to any formal peer review process, the evaluation of the scientific validity of the provided information seems imperative. Their educational quality has been widely investigated in a number of different dental and medical disciplines and has been ranging from beneficial to deceptive. The provided information proved to be miscellaneous and concerns about their reliability, accuracy and educational quality have been outlined [10111213]. As far as the authors are aware, there has been no study assessing the role of YouTube as a source of information on vital pulp therapy. Thus, the aim of this study was to critically evaluate the quality, reliability and educational content of the information of videos regarding pulpotomy and pulp capping, available on YouTube. The research hypothesis was that related videos contain low educational quality or incomplete information.

MATERIALS AND METHODS
The most widely used search terms for pulpotomy and pulp capping were identified using Google Trends, setting the search parameters to the past decade and as “Worldwide,” “YouTube” search. Using Google Chrome as a web browser with cleared cache and deleted cookies, a search was performed on YouTube database on 5 July 2020 with the keywords “pulpotomy” and “pulp capping.” Results were sorted “by relevance” as the default filter for searches.
Inclusion criteria consisted of English language, acceptable audio and visual quality videos. Non-English language videos, irrelevant to pulpotomy or pulp capping information, lasting longer than 15 minutes as long as duplicates were excluded (Table 1). Both researchers scrutinized video contents in the ascending page order until 60 relevant to each search term videos were collected. Finally, they were saved in a YouTube playlist for the subsequent evaluation.
Table 1 Inclusion and exclusion criteria

[image: ]	Inclusion	Exclusion
	English language	Non-English language
	Acceptable audio & visual quality	Irrelevant to pulpotomy or pulp capping
		Duration longer than 15 min
		Duplicates


Video assessment
Each video was assessed for the following characteristics: video duration, number of views, viewer ratings (likes and dislikes) and days since upload date. Source of videos was categorized into one of 8 groups, according to YouTube channel: 1) dentist, 2) endodontist, 3) pediatric dentist, 4) dental material specialist, 5) institution (university or private), 6) dental manufacturing company, 7) blogger, and 8) independent user. According to the provided affiliation on YouTube videos, sources were also divided into 2 groups; (a) specialists and (b) non-specialists.
The evaluation of the video contents and features was performed by one endodontist (K.K.). Twenty percent of videos were re-evaluated one month later by the same reviewer. Video reliability was assessed using both the modified DISCERN index and the Journal of American Medical Association (JAMA) benchmark criteria [13141516]. According to the modified DISCERN index, each point is allocated for clarity, reliable source of information, lack of bias, reference supplementation and mention of uncertainty for a maximum possible score of 5 points, indicating the highest reliability of a particular video (Table 2). In the same way, the JAMA criteria (authorship, attribution, disclosure, and currency) collectively evaluate the reliability of online health information (Table 3). More specifically, an observer assigns 1 point for each criterion present in a video for a total score ranging from 0 to 4, with 4 indicating the highest source accuracy and reliability.
Table 2 Information reliability of videos according to modified DISCERN index

[image: ]	1. Are the aims clear, concise and achieved?
	2. Are reliable sources of information used? (i.e., board-certified speakers, publication cited, video content were from valid studies)
	3. Is the information presented balanced and unbiased? Is there any reference to other treatment choices?
	4. Are additional sources of information listed for patient reference?
	5. Does the video address areas of uncertainty?


Table 3 Journal of American Medical Association benchmark criteria

[image: ]	Criteria	Description
	Authorship	Authors, partnerships and contributors, their affiliations and relevant credentials should be provided
	Attribution	References and resources used for the content and a copyright statement should be listed clearly
	Disclosure	Sponsorship, advertising, commercial financing, potential conflicts of interest should be prominently and fully disclosed
	Currency	Dates when content was posted and updated should be indicated


The overall quality of the video educational content was also assessed using the 5-point Global Quality Score (GQS), with a maximum score of 5, indicating great reliability and high educational quality. This evaluation tool, although non-validated, has been commonly used for the assessment of the content quality of online resources as it rates the quality and usefulness of online resources (Table 4) [1415]. Finally, video popularity was calculated using the Video Power Index (VPI), as follows: [(view ratio × like ratio/100], where view ratio = views/days and like ratio = [(likes × 100)/(likes + dislikes)] [1315].
Table 4 The GQS criteria

[image: ]	GQS	Description of quality
	1	Poor quality, poor flow, most information missing, not useful for patient education.
	2	Generally poor quality and flow, of limited use to patients because only some information is present but many important topics missing.
	3	Moderate quality, suboptimal flow, somewhat useful for patients as some important information is adequately discussed but others poorly discussed.
	4	Good quality, generally good flow, useful to patients because most relevant information is covered but some topics not covered.
	5	Excellent quality and flow, highly useful to patients.

GQS, Global Quality Score.



Statistical analysis
SPSS Statistics software (version 20.0; SPSS Inc., Chicago, IL, USA) was used for the analysis of data. Descriptive statistics (mean, standard deviation, frequency, percentage) were used to evaluate continuous variables (duration, days since video upload, number of views, likes, dislikes and VPI). Categorical variables were expressed as frequency (n) and percentage (%). The Kolmogorov-Smirnov test was used to analyze the normality of quantitative data. Mann-Whitney U test for 2-group comparisons was used for non-normally distributed continuous variables.
The degree of intra-observer agreement was calculated using Cohen's kappa coefficient. According to previously published data values in excess of 0.8 represent ‘excellent’ agreement; between 0.6 and 0.8 are ‘substantial’; between 0.4 and 0.6 are ‘moderate’ and less than 0.4 are ‘poor.’ Statistical significance was set at p < 0.05.


RESULTS
A total number of 167 videos were screened in order to obtain 120 acceptable videos (60 for each term), after applying the exclusion criteria. In detail, 27 videos were excluded because of irrelevant content, 17 were omitted based on video length duration, while there were 10 videos in non-English language and 3 duplicates. The descriptive data of the pulpotomy and pulp capping-related video characteristics, including mean numbers and standard deviations of duration in seconds, numbers of views, likes, dislikes, days since upload, VPI and mean values of reliability scores are presented in Table 5. According to Cohens’ Kappa statistics, the interrater reliability between the 2 evaluation times was 0.653 for pulpotomy and 0.703 for pulp capping videos.
Table 5 Video characteristics and reliability scores of the included pulpotomy and pulp capping YouTube videos

[image: ]	Characteristics and reliability scores	Pulpotomy	Pulp capping	p value*

	Video length (sec)	259 ± 201.3	338.6 ± 267.9	0.133
	Number of views	22,046 ± 39,916	17,631 ± 74,087	0.040*

	Number of likes	118.9 ± 210.6	133.3 ± 311.3	0.347
	Number of dislikes	6.9 ± 12.2	5.2 ± 20.1	0.115
	Days since upload	1,370 ± 1,157	1,055 ± 1,016	0.157
	VPI	24.4 ± 72.2	17.96 ± 81.2	0.158
	Modified DISCERN	1.53 ± 1.47	1.77 ± 1.5	0.381
	JAMA	1.47 ± 0.72	1.65 ± 0.69	0.074
	GQS	1.63 ± 0.86	1.70 ± 0.77	0.382

Values are presented as mean ± standard deviation.
GQS, Global Quality Score; JAMA, Journal of American Medical Association; VPI, Video Power Index.
*Results of Mann-Whitney U test.


Regarding pulpotomy videos, upload dates extended from November 10, 2008, to June 26, 2020. The total duration of all pulpotomy videos was 15.517 seconds with a mean individual duration of 259 seconds (Table 5). Eighty-eight percent of the videos had modified DISCERN score less than 3. There were only 2 videos with a perfect modified DISCERN score of 5. Most of the videos did not mention additional sources of patient information (91.6%) or areas of uncertainty (83%). Considering JAMA benchmark, only 11.67% scored 3, confirming the reporting low quality of the videos. JAMA benchmarks 2 and 3 criteria, were only answered in 10% (n = 6) and 3.3% (n = 2) of videos, respectively. Regarding GQS results, most of the videos (85%) were classified as poor or generally poor in educational quality, 10% were rated as having moderate quality and only 5% were scored as presenting good information content.
The majority of all included pulpotomy videos were delivered by dentists (n = 19), followed by endodontists (n = 10) and independent users (n = 9). Other sources, pediatric dentists and institutions, accounted for 8 videos each, whereas health companies for commercial purposes and blogs were responsible for uploading 3 videos, each. Figure 1 presents average reliability scores for each uploading video source. Endodontists received the highest scores in all 4 indexes, followed by pediatric dentists. When video uploaders were divided into 2 main groups; 31.7% of the videos were uploaded by specialists and 68.3% were directed by non-specialists. Comparison of the video parameters among the videos uploaded from specialized and non-specialized individuals in pulpotomy is shown in Table 6. The videos uploaded by specialists were significantly longer (322 seconds) in duration than the non-specialists' videos (210 sec) (p < 0.05) and similarly they received significantly higher mean values of likes (156.7 vs. 101.4) (p < 0.05). There were no significant differences in terms of views, dislikes and days since upload between the 2 different sources. Accordingly, the mean modified DISCERN, JAMA and GQS scores were statistically significantly higher in the specialized compared to the non-specialized group (p = 0.001). Regarding the mean VPI values, there was no statistically significant difference between the 2 groups.
[image: Figure 1]
Figure 1 Average reliability scores for pulpotomy videos per video source variables.JAMA, Journal of American Medical Association; GQS, Global Quality Score; VPI, Video Power Index.

Table 6 Video characteristics and reliability scores of the included pulpotomy and pulp capping YouTube videos among specialists and non-specialists

[image: ]	Characteristics	Pulpotomy	Pulp capping
	Specialist (n = 19)	Non-specialist (n = 41)	p value*
	Specialist (n = 27)	Non-specialist (n = 33)	p value*

	Video length (sec)	322 ± 214	229 ± 190.6	0.047*
	444 ± 271.88	252.3 ± 234.9	0.002*

	Number of views	18,359 ± 20,880	237,534 ± 46,308	0.395	30,865 ± 108,931	6,803 ± 14,509	0.015
	Number of likes	156.7 ± 230.3	101.4 ± 201.4	0.039	248.2 ± 419.4	39.2 ± 124.4	0.000*

	Number of dislikes	7.26 ± 10.34	6.68 ± 13.06	0.674	8.4 ± 29.3	2.52 ± 5.57	0.058
	Days since upload	1,102 ± 984.4	1,494.7 ± 1,220	0.348	928.7 ± 950.2	1,157.6 ± 1,070	0.629
	VPI	44.4 ± 121.1	15.1 ± 28.4	0.086	35.1 ± 119.8	3.97 ± 6.08	0.000*

	Modified DISCERN	3.00 ± 1.25	0.85 ± 0.99	0.000*
	2.96 ± 0.98	0.79 ± 1.08	0.000*

	JAMA	2.37 ± 0.6	1.05 ± 0.22	0.000*
	2.26 ± 0.45	1.15 ± 0.36	0.000*

	GQS	2.32 ± 1.06	1.32 ± 0.52	0.000*
	2.00 ± 0.83	1.45 ± 0.62	0.006*


Values are presented as mean ± standard deviation.
GQS, Global Quality Score; JAMA, Journal of American Medical Association; VPI, Video Power Index.
*Results of Mann-Whitney U test.


Concerning the pulp capping-related YouTube videos, upload dates extended from June 16, 2009, to May 5, 2020. YouTube characteristics including duration, numbers of views, likes, dislikes, VPI and other scoring indexes are shown in Table 5. Only 16.7% of the videos had a modified DISCERN score of 4, while none of them achieved a perfect modified DISCERN score. More specifically, 83.3% of the videos had modified DISCERN score of less than 3. Most of the videos did not mention additional sources for patient information (96.7%) and areas of uncertainty (78.3%). Considering JAMA benchmark, only 11.67% scored 3, ascertaining the reporting low quality of the videos. Regarding issues of attribution and disclosure principles, JAMA benchmarks criteria 2 and 3 received full scores only in 3 and 5 out of 60 videos, respectively. According to GQS results, 88% of the videos had poor or generally poor educational quality, while the rest 11.7% was scored as containing moderate or good information content.
The most common pulp capping video sources were classified as dentists (n = 21), followed by endodontists (n = 11) and health companies (n = 9) (Figure 2). Dental material specialists accounted for 7 pulp capping videos and achieved the highest mean DISCERN values. Endodontists scored the highest JAMA, GQS and VPI scores. When video uploading sources were divided into 2 main groups; 45% of the videos were uploaded by specialized individuals and 55% by non-specialists. Specialists uploaded significantly higher video duration (444 sec) than non-specialists (252.3 sec) (p < 0.05). Likewise, there was a significant difference in the number of views (p < 0.05) and number of likes (p < 0.001) between the 2 groups. The rest of the parameters did not show a significant difference (p > 0.05). Furthermore, modified DISCERN, JAMA, GQS score and VPI values were statistically significantly higher in videos delivered by specialists than those of the non-specialist sources (for all, p < 0.05) (Table 6).
[image: Figure 2]
Figure 2 Average reliability scores for pulp capping videos per video source variables.JAMA, Journal of American Medical Association; GQS, Global Quality Score; VPI, Video Power Index.

In the current study, when video characteristics, DISCERN, JAMA and GQS scores of pulpotomy and pulp capping YouTube videos were compared, only the number of views was found to be significantly higher in pulpotomy contents (Table 5). A comparison of the video parameters, among the pulpotomy and pulp-related videos, is displayed in Table 5. No other statistically significant difference was recorded, when the characteristics, subscales and scores of pulpotomy and pulp capping-related YouTube videos were compared (p > 0.05).
As a feature of YouTube, the upload dates and uploaders are indicated for all videos (Table 7). Consequently, JAMA benchmarks 4 received full points. However, JAMA benchmarks 2 and 3, regarding included information for references and sources of content or website ownership and disclosure principles received very low scores (in total 7.5% and 5.83%, respectively). Equally, according to the modified DISCERN index, question 4, which addresses reference supplementation, scored lower (5.8%) than all other questions, followed by question 5 regarding the mention of uncertainty areas (19.2%). In total, none of the videos found meeting all JAMA benchmark criteria or scored as achieving excellent educational quality in GQS tool.
Table 7 JAMA benchmarks and modified DISCERN questions, number and percentage of vital pulp treatment YouTube videos

[image: ]	Variables	Pulpotomy	Pulp capping	Total
	JAMA			
		Authorship	20 (33.3%)	31 (51.7%)	51 (42.5%)
		Attributions	6 (10%)	3 (5%)	9 (7.5%)
		Explanations	2 (3.3%)	5 (8.3%)	7 (5.8%)
		Currency	60 (100%)	60 (100%)	120 (100%)
	Modified DISCERN			
		Aims	39 (65%)	37 (61.7%)	76 (63.3%)
		Reliability of sources	19 (31.7%)	31 (51.7%)	50 (41.7%)
		Bias	19 (31.7%)	23 (38.3%)	42 (35%)
		Additional sources	5 (8.3%)	2 (3.3%)	7 (5.8%)
		Areas of uncertainty	10 (16.7%)	13 (21.7%)	23 (19.2%)

JAMA, Journal of American Medical Association.




DISCUSSION
One of the most widely used internet sources is YouTube, originally created in 2005 and now operates as one of Google's subsidiaries. It is the second most-visited website that allows users to watch, rate, like or report, share, comment on videos, upload their own videos and subscribe to other users. Given its easy accessibility and user-friendly interface, its popularity has been exponential daily. It has been documented that it exceeds 1.5 billion views per day with 1 new video being uploaded every minute and an average user spending at least 40 minutes daily on the site [17].
The number of patients seeking information about treatment choices, dental procedures and outcomes on internet websites and YouTube increases daily. Taking into account the high demands of patients for the maintenance of their teeth, a vast majority of them performs an online search in order to be better informed about their disease and treatment [9]. However, the validity and veracity of the provided information in the YouTube videos have been questioned because of the inability to validate the accuracy of the uploaded videos [10]. Additionally, the lack of minimal guidelines regulating the content of the uploaded material along with the increased use of posting anecdotal information on YouTube disputes the trustworthiness of this information source and increases the risk of disseminating inaccurate or even incomplete information [11]. As a result, the content of YouTube videos for the acquisition of health information has been investigated in different disciplines in the dental literature, including implants, dental avulsion injuries, burning mouth syndrome, oral cancer and root canal treatment [1218192021].
The purpose of this study was to evaluate the quality of the information provided on pulpotomy and pulp capping videos on a massive online, media-sharing platform. The use of multiple assessment tools is recommended to achieve more objective results, as JAMA criteria essentially evaluate the reliability of the videos, the modified DISCERN instrument evaluates simultaneously the quality, accuracy and reliability of the videos’ content, while GQS instrument assesses the educational quality of the video. The research hypothesis was that YouTube videos on pulpotomy and pulp capping contain low educational quality or incomplete information.
In our study, average scores in pulpotomy-related videos using mean modified DISCERN, JAMAS and GQS values were 1.53/5.00, 1.47/4.00 and 1.63/5.00, reflecting a lack of accurate and reliable information provided. Considering the same instruments for pulp capping YouTube videos, the mean values were also low and calculated as 1.77/5.00, 1.65/4.00 and 1.70/5.00, respectively, a fact indicating poor quality and reliability of video information. The results verify our research hypothesis for both pulpotomy and pulp capping videos.
Interestingly, modified DISCERN, JAMA and GQS scores were significantly higher in both, pulpotomy and pulp capping videos uploaded by specialists compared to those uploaded by non-specialists. This is in accordance with previously published data indicating that videos posted on YouTube regarding root canal treatment by dental professionals were significantly more complete than videos posted by laypeople [12]. Contradictory results were reported in a study by Gas et al. [22] evaluating the quality of YouTube videos related to botulinum toxin injections for bruxism treatment; they stated that the uploading source did not affect the quality of information.
In this study, the highest value of VPI was recorded in the case of pulpotomy and pulp capping videos uploaded from endodontists (62.7 & 73). This might result from the reference of patients to endodontists for vital pulp treatment procedures. Excluding the videos uploaded from endodontists, the total average VPI of the remaining videos was very low, indicative of the specialized nature of these dental procedures and much lower than that of other kinds of surgical videos on YouTube. These results emphasize the fact that the information provided by different endodontist pioneers around the world is an invaluable supplement to understand the aims, procedure and treatment outcome of specialized dental procedures and might reveal the tendency of patients to look for a second opinion for their treatment decision in YouTube videos, using relative keywords.
An interesting statistically significant difference was recorded in total VPI score, between the specialists, including all categories of specialization, and non-specialist groups in the case of pulp capping videos. This finding might, also, suggest that video popularity, expressed by views and ratings on the internet, is influenced by the uploading source. However, contradictory results have recently been reported by Radonjic et al. [13] who evaluated the quality of abdominal aortic aneurysms videos on YouTube. They attributed the conflictingly high popularity of educational videos delivered by non-experts to the attraction of views by the user-friendly and visually appealing media, regardless of their actual accuracy and completeness of content therein.
In the current study, apart from the number of video views, there were no statistically significant differences between pulpotomy and pulp capping-related YouTube videos for any of the recorded video data characteristics, subscales and scores. The number of views was found to be significantly higher in pulpotomy contents, probably because of the applicability of this procedure to deciduous teeth in pediatric dentistry and the specialized nature of the pulp capping treatment for young permanent teeth with open apices that are usually referred to experts. In general, it has been documented that vital pulp treatment procedures for the fully developed permanent teeth are less popular and root canal treatment is preferable among dentists, a fact that may be reflected by the lower number of views regarding direct pulp cap videos [2324]. Regarding patients, low popularity of dental pulp capping videos may be attributed to the specialized nature of these procedures.
Most videos featured health professional sources of information. The majority of videos originated from sources of information like dentists, endodontists, pediatric dentists or dental material specialists, health companies and institutions, while patient sources through individuals that had experienced treatment themselves were under-represented amongst the top 120 videos. Since there is no review system for the contents uploaded to social media platforms, people seeking health information should be advised to be consulted by YouTube contents uploaded by dental specialists. Moreover, healthcare information available on YouTube should be supported by interventions that enable consumers to critically assimilate the information posted with more authoritative information sources [10].
This is significantly important if such material is used for educational purposes. Dental students might search YouTube for a clinical demonstration of a certain procedure and consider it as educational material. If this material is not uploaded by professionals it might include much incomplete or even misleading information which will affect the learning outcome for those students. Therefore, it is also the responsibility of undergraduate and postgraduate dental educators to shift the attention of their students to the possible incorrect and misleading content of some YouTube videos and instruct them to the correct sources.
As YouTube video contents increase on a daily basis, measurement and evaluation of the provided information quality have never been more important. Besides the great variability in source and content, the information offered on YouTube regarding vital pulp treatment procedures was proved to be incomplete, verifying the research hypothesis of this study. The low reliability & low educational quality, reflected by modified DISCERN, JAMAS and GQS scores, indicated the viability of YouTube videos as an incomplete source of information for patients, which is in accordance with previous findings of poor quality and insufficient or missing information associated with YouTube content as an information source for healthcare patients [10]. So, regarding the potential of YouTube for the patients’ information, it is generally considered of low quality. Nonetheless, by isolating the videos uploaded by specialists all the reviewed scores significantly increase, a fact highlighting the importance of scrutinizing the uploading sources' reliability. As long as YouTube is an online platform where anyone may upload videos, it is strongly recommended for the patients or people using YouTube as an informational tool to identify and critically evaluate the uploading source.
YouTube videos have been evaluated for smile, wisdom tooth surgical removal, dental implants, dental avulsion injuries, root canal treatment, orthognathic surgery, orthodontics, burning mouth syndrome and mouth (oral) cancer [12161819202125262728]. The majority of these research papers recommended avoidance of this source for educating patients about dental diseases and treatment options. Regarding endodontics, Nason et al. [12] highlighted the need for endodontic professionals to play an active role in directing patients towards alternative high-quality information sources. On the contrary, conflicting results have arisen in the case of systemic lupus erythematosus and accelerated orthodontic treatment. In spite of the considerable heterogeneity in the quality of available information, the majority of the studies concluded that the quality of the information provided in YouTube videos is ‘poor.’
As long as YouTube offers healthcare professionals the opportunity to disseminate correct and complete health information, policymakers should consider screening and removing videos with inaccurate information to prevent public misleading and develop regulations on health-related internet content. Supervision mechanisms should be deployed to confine the uploading source of these contents only to healthcare professionals. Future orientations may focus on standardized, peer-reviewed videos with updated information on the diagnosis and treatment of pulpal disease to open-access platforms such as YouTube by national endodontic guideline associations.
The search methodology adopted in the present study possesses several limitations. Firstly, the results of the present cross sectional study are time dependent because of the dynamic and changing nature of YouTube. As videos are constantly uploaded and frequently deleted on YouTube platform, the reproducibility of the study cannot be confirmed and the content will inevitably change over time, through the addition of new videos and removal of others. Secondly, the selection procedure included only the first 60 relevant videos. This was based on the fact that the first 3 pages incorporated basic search results. Indeed, Desai et al. [29] concluded that 95% of people conducting an online search will look no further than the first 3 pages of output. This methodology replicates the average individual's search attempt as most internet users conducting an online search do not look further than the first 50 search results [132627]. Only English language videos were included, as the majority of videos stored on YouTube are English language videos and originated from the USA. Furthermore, the consistently low quality and reliability of the total 120 videos are likely to be good representatives of the total number of pulpotomy and pulp capping videos, comparable to the results of other literature. In addition, the exclusion of videos lasting longer than 15 minutes has been used in line with previous studies suggesting that longer videos would be unlikely to keep the attention of the online viewer and do not receive much viewership [1227]. Additionally, as an average time spent per day on YouTube has been estimated at 40 minutes with an average audience retention rate ranging between 50–60% [17], short-lasting videos would be expected to perform best. Finally, the lack of validated instruments for reviewing online information remains another important limitation for this kind of study. However, these tools continue to be the most commonly used in the literature evaluating online resources and YouTube quality and reliability in particular.

CONCLUSIONS
Although specialists have contributed better quality videos than non-specialists, the overall educational quality and reliability of the videos concerning pulpotomy and pulp capping were low. As YouTube represents an important source for patient information about different health topics, reliable informative videos should be uploaded by specialized dental professionals. Future directions may include encouragement of international associations, universities and specialized healthcare professionals to create and publish beneficial material and peer-reviewed videos with updated information on the diagnosis and treatment of pulpal disease to open-access platforms such as YouTube in order to give comprehensive and reliable information to people who seek on the internet.
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