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Background: The available tools for evaluating scientific content target written scientific evidence and referencing without 
considering surgical, technical, or video graphic aspects.
Objective: This study developed and validated a tool for qualitatively evaluating videos in the field of skin surgery. This will increase 
the quality of recorded surgical materials published online and ultimately enhance the reliability of streaming platforms as educational 
resources.
Methodology: Tool development included several stages: draft generation, expert panel setting, internal reliability testing, and pilot 
study.
Results: After two rounds of expert panels evaluating the developed tool, 23 relevant items evaluating the educational value, scientific 
accuracy, and clarity of the surgical technical steps of the videos were obtained. We applied the tool to the top 25 YouTube videos 
discussing elliptical excision. Internal consistency, reliability, and substantial agreement between the raters were identified. We 
identified a strong positive correlation between our tool score and the global rating score (r= 0.55, P= 0.004).
Conclusion: It is critical to avoid relying on any video for educational purposes. The tool generated and validated in our study can 
determine a video’s value. A pilot study of 25 YouTube videos demonstrated that the available videos are of fair-good quality, thus 
necessitating the need for high-quality video production.
Keywords: youtube videos, skin surgery, education, tool validation, video evaluation

Introduction
A well-known proverb in medical education is “See one, do one, teach one”, commonly referred to when mastering 
examination or procedural skills at medical schools, residencies, fellowships, and even in practice. In particular, skin 
surgery relies on visual education. Reading rigid words and images in a textbook is not comparable to being present and 
observing the events of examinations or operations. In the same context, video is a media that can be measured to 
replicate a specific event. In fact, contrary to conventional face-to-face academic teaching approaches, the use of 
instructional videos for studying clinical skills has been shown to produce superior learning outcomes.1 For that purpose, 
visual aids that supplement current textbooks are now available to clinicians and students who want to learn how surgery 
is performed.2 Those videos can help standardize the educational experience for students and learners to eliminate biases 
against certain learners.

According to research by Rapp et al, YouTube is the most popular website among residents preparing for surgery.3 It 
is the largest and most accessible free-stream platform, with a wide variety of content uploaded by individuals and 
societies.4 Koya et al demonstrated YouTube enrichment regarding the most extensive dermatologic surgical video 
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graphics media covering various topics, including Mohs surgery, shave biopsy, squamous cell/basal cell carcinoma (SCC/ 
BCC) excisions, wart removal, cyst excision, suture techniques, tissue transfer simulations (flaps) and electrosurgery.4

Due to YouTube’s free access policy, any individual can post information about medical procedures without concern 
for the quality of the content. Additionally, users can post their comments under each video and rate the content publicly. 
As an ad hoc technique of validation and quality control, the comments with the most votes are displayed at the top of the 
list of comments. Furthermore, the community of YouTube contributers does regulate its content. However, reporting 
bias is a significant challenge for such a qualification process. Azer et al emphasized that the parameters for the videos 
did not distinguish between beneficial and redundant content.5 Another recent study emphasized that surgical trainees 
need to be critically aware that the quality of accessible educational surgical video content varies greatly.6

It is worth mentioning that several studies have been conducted to evaluate YouTube video content as a source of 
patient education for different dermatologic conditions.7–10 A further study has evaluated the educational and sentimental 
comments on Mohs surgery videos.11 The vast majority of the studies failed to identify any relationship between the 
videos’ popularity indices and the quality of the video content.6–12 There are several sources of bias related to 
advertisements and lack of citable sources of information, which rank the overall quality of content as poor. Those 
studies essentially relied on DISCERN or JAMA benchmark13,14 instruments for their evaluation. As Azer15 discussed, 
we believe the abovementioned instruments were not intended to evaluate videos; instead, they are designed to evaluate 
written content, mainly focusing on scientific evidence and referencing without considering technical aspects. Therefore, 
a better-standardized tool is needed to evaluate video graphics content.

The developed tool is expected to qualitatively appraise the videos for their potential teaching value concerning the 
scientific accuracy of their information, the clarity of the video purpose, the clarity and accuracy of the technical 
procedure step design, and the technical accuracy of the visual and audio graphic supplements.

In this study, we aim to develop and validate a tool for qualitatively evaluating surgical educational videos, 
particularly those related to skin surgery. Additionally, we aim to create a standardized tool that teachers and medical 
educators can use to recommend proper videos for online study and preparation for surgeries. A secondary aim that can 
be achieved subsequently is to improve the overall quality of the educational video content via the application of the 
developed tool; thus, the stream platforms can be a reliable and integral part of the educational process.

Methodology
This study is approved by the King Saud University Institutional Review Board (IRB) with IRB project No. E-23-6737.

The tool development passed through several stages, which began with developing a draft for item generation, tool 
validation, internal reliability testing, and a pilot study of the tool. Skin Surgery Videographic Contents Evaluation Tool 
(SSVC-ET) items were generated after reviewing the DISCERN, JAMA benchmark, and LAP-VEGaS guidelines.13,14,16

The tool measures two main domains covering 15 items, thus qualifying the reliability and educational value of the 
video content. Scientific evidence was tested by examining proper unbiased referencing of the provided information and 
considering areas of uncertainty or procedural methodology variation among practitioners. In contrast, technical aspects 
were examined from two perspectives, with one aspect related to surgical technique and the other related to audio-visual 
quality (Supplementary Index 1).

The generated draft was sent for validation to three review panel experts: a professor in surgical dermatology with 
particular expertise in medical education, a senior fellow of cutaneous and laser surgery, and an otologist consultant 
surgeon with special expertise in medical education. Each expert received the draft and was asked to evaluate the 15 
items, wherein they were assigned a score ranging from 1 to 4 depending on their clarity and relevance to the measured 
domain. The items that received a score of 3 or more were considered valid/clear.

After collecting the experts’ ratings, item-level and scale-level validity indices (I-CVI and S-CVI/Ave) were 
calculated and set at 0.78 and 0.8 critical positive values, respectively.17,18 To adjust for the possibility of chance 
agreement, the probability of chance agreement (Pc) was calculated, and the adjusted kappa was further computed based 
on both the Pc and I-CVI for each instrument item to determine the degree of agreement beyond chance. Values above 
0.74 are considered to be excellent. Those less than 0.4 are considered to be fair and were eliminated from the draft.19,20 

Further redundant item reduction was performed based on the researcher’s experience.
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We calculated the Fleiss kappa (κ) to determine the reliability of the raters’ agreement level, and further subgroup 
analysis for identifying the paired interrater agreement levels was conducted using Cohen’s κ.

To determine face validity, we interviewed two dermatologic surgeons face-to-face. We asked them to review the 
items for comprehensibility of the word meaning, suitability and ease of the items, objective coverage, and/or any 
possible misinterpretation or ambiguity.21

Generated SSVC-ET scaling relies on a 5-point Likert scale for the major items, wherein the item receives a score of 
1 if it strongly represents the negative aspect and a score of 5 if it strongly represents the positive aspect of the scale. 
Items’ hinted elements must be clearly present in the video to receive a score of 5. Based on the summed total score of all 
of the measured items, a 5-point score can be given to categorize the video as being poor, fair, good, very good, or 
excellent.

The tool was subsequently piloted using videos from the YouTube platform discussing the elliptical excision 
procedure. The top 25 videos were included after excluding duplicates, videos unrelated to the topic, videos uploaded 
by patients, videos discussing personal experiences, cartoons, schematized videos, or videos in languages other than 
English. They were evaluated by another two independent board-certified dermatologists using the SSVC-ET. Due to the 
fact that most of the available video graphic content does not include clear references, we needed to confirm that the 
SSVC-ET is appropriate for measuring the technical usefulness of the videos, regardless of their clear/unclear scientific 
reliability. Therefore, the videos were further assessed to detect the clarity of their educational value to the technical 
procedure steps using the global rating scale and checklist adapted for elliptical excision evaluation.22 Furthermore, we 
calculated the Pearson rank correlation coefficient for normally distributed data and the Spearman coefficient for 
nonnormally distributed data to determine the correlation between the SSVC-ET and the global rating score, video 
providers, length, age, and/or popularity indices (video power index: ratio*view ratio/100, whereas like ratio equals to 
(like *100/ [likes + dislikes]), and view ratio equals the number of views/day). Moreover, a linear regression analysis was 
performed to examine the influence of the variable Global Rating on the variable SSVC-ET score.

The reliability of the pilot results was evaluated by comparing the two raters’ scores, calculating the weighted 
interrater Cohen’s κ with a result either greater than or equal to 0.7 (indicating acceptable agreement), and measuring the 
internal consistency reliability using Cronbach’s alpha.

The data were imported into a computerized spreadsheet (Microsoft Excel 2016; Redmond, WA-based Microsoft 
Corporation), and further analysis was performed by using statistical software (2019 release; DATAtab online statistical 
software, https://datatab.net/).

Continuous variables are described as the mean (range/standard deviation), whereas categorical variables are reported 
as percentages (%) and frequencies (n). A P value less than 0.05 was considered a statistically significant cutoff value.

Results
Designing the SSVC-ET
A comprehensive literature review demonstrated the three most widely used tools13,14,16 for evaluating medical and surgical 
website content, which led to identifying the main content domains covering three essential dimensions: video reliability, 
information, and technical qualities. In this step, 38 items were obtained from the related literature and instruments. Our 
research group evaluated these items for duplication removal and construct modification to make them suitable for video 
graphics content evaluation. Finally, a preliminary SSVC-ET composed of 15 items within two main domains was 
generated, including an additional 12 subitem elements mainly focused on surgical educational techniques quality.

Validating the SSVC-ET
The instrument developers created an expert panel, which included three content experts. The panel members were 
requested (either in person or via e-mail) to assess the content comprehension, content validity index, and face validity. In 
each round, a letter was sent describing the study objectives, the two domains and underlying items, as well as the 
scoring method on relevancy and clarity.
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In the first round, universal agreement identified 15 relevant items out of 28; however, the S-CVI was lower than 
expected (0.79), thus indicating that the tool validity must be revised.23 One item and 2 subitem elements were 
eliminated from the draft, as they received low I-CVI (0.3) and fair Pc calculated κ (−1.6). Moreover, five items and 
four subitem elements were revised and reconstructed according to the experts’ opinions (I-CVI= 0.67).

The Fleiss kappa showed slight agreement between the three raters with κ= 0.04. Although there was poor agreement 
between the otologist and both surgical dermatologists (κ= 0.04 and −0.14, P= 0.8 and 0.4, respectively), there was 
moderate agreement (κ= 0.52, P= 0.04) between the two surgical dermatologists.

In the second round, the Fleiss κ showed almost perfect agreement between the three raters (κ=1, P<0.001). The 
universal agreement identified 23 relevant items out of 25. Apart from two eliminated items that received an I-CVI of 0, 
the S-CVI of this round was excellent (0.98). Additionally, face validity was requested from the panel members in this 
round to modify the tool construction and word clarifications.

Piloting the Tool
We applied the tool to YouTube videos discussing elliptical excision. The top 25 videos that appeared in the search that 
fit the inclusion criteria were reviewed by two independent raters. The tool showed internal consistency reliability 
(Cronbach’s alpha=0.8), optimal Pearson correlation (r= 0.65, P = <0.001), and substantial agreement between the two 
raters (weighted Cohen’s kappa=0.74, St. error=0.1, 95% confidence interval=0.54–0.94, P value<0.001).

The videos were produced from 2010 to 2023, 28% of which were released in 2021. Private personnel released 56% 
of the videos, and academic/health institutions released the remaining 44%. Table 1 shows the videos’ characteristics, 
including video length, age, popularity indices, SSVC-ET score, overall rating of the videos, and global rating. As noted 
in the table, the SSVC-ET total score ranged from 1 to 3, thus indicating that the available video quality was fairly good. 
In contrast, the technical rating of the videos had a mean of 19.6 out of 30, as examined via the global rating adapted for 
elliptical excision evaluation, which technically indicated that most of the video information was helpful in learning the 
proper technique. Figures 1 and 2 compare the videos’ qualities and popular indices between those uploaded by a private 
person and those uploaded by an academic or hospital institution. Although the SSVC-ET mean was similar between the 
two provider types, the global rating score was higher for privately uploaded videos (point-biserial correlation= 0.24, 
p=0.2). Again, personally owned videos had greater popularity (as determined by the popular reactions videos received) 
than those owned by institutions.

To examine the correlation between the independent variables (video length, age, popularity index, and global rating) 
and the dependent variable SSVC-ET score, the Pearson correlation coefficient was calculated for the normally 
distributed data that were detected by using the quantile‒quantile plot (length and age), and Spearman correlation was 
performed for the nonnormally distributed data (video power index and global rating). The Pearson coefficients for the 
variables length and age were r=−0.06 (p =0.786) and r=−0.19 (p=0.376), respectively, thus indicating that there was no 
significant correlation between video length or the age of the videos and the SSVC-ET score. Similarly, the Spearman 
correlation Results showed no significant correlation between the video power index and the SSVC-ET score (r= 
0.27, p =0.198).

Table 1 Characteristics of the Elliptical Excision Videos (n=25)

Length 
(Minutes)

Age of the  
Video (Days)

Video Power 
Indexπ

View 
Ratioγ

SSVC-ET 
Score€

Overall Grand 
Scoreα

Global 
Ratingβ

Mean 6.44 1749.76 13.22 13.35 26.08 2.16 19.6

Std. Deviation 4.13 1532.98 24.4 24.33 6.6 0.62 6.8

Minimum 0.31 44 0 0.05 15 1 5

Maximum 12.16 4746 117 117 41 3 30

95% Confidence interval of Mean 4.82; 8.06 1148.83; 2350.69 3.65; 22.78 3.81; 22.89 23.49; 28.67 1.92; 2.4 16.9; 22.3

Notes: π Video Power Index: like ratio*view ratio/100. γ View ratio: (like *100/[likes + dislikes]). € SSVC-ET score: Skin Surgery Video Graphic Content Evaluation Tool, the 
total score. α Overall Grand Score: SSVC-ET average score of the items. β Global Rating: checklist adapted for elliptical excision evaluation.
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However, a strong positive correlation existed between the SSVC-ET score and the global rating (r= 0.55, P= 0.004). 
The regression model showed that the variable Global Rating explained 36.51% of the variance in the variable SSVC-ET 
score. ANOVA was used to test whether this value was significantly different from zero. By utilizing the present sample, 
it was found that the effect was significantly different from zero (F=13.23, p =0.001, R2 = 0.37). The following 
regression model was obtained: evaluation score = 14.69 +0.58, which indicated that when all of the independent 
variables are zero, the value of the variable SSVC-ET score is 14.69, and if the value of the variable global rating changes 
by one unit, the value of the variable SSVC-ET score changes by 0.58. The standardized coefficient beta was 0.6, which 
significantly explains the positive contribution of the global rating on the SSVC-ET.

Finally, multiple linear regression analysis was performed to examine the influence of the variables absence of audio 
commentary and absence of written commentary on the variable SSVC-ET. The following regression model was 

Figure 1 Comparing videos’ educational values by their providers. α SSVC-ET score: Skin Surgery Video Graphic Content Evaluation Tool, the total score. β Global Rating: 
checklist adapted for elliptical excision evaluation.

Figure 2 Comparing videos’ popular indices by their providers. α Video Power Index: like ratio*view ratio/100. β View ratio: (like *100/[likes + dislikes]).
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obtained; when all of the independent variables are zero, the value of the variable SSVC-ET score is 2.41. In the absence 
of audio commentary, the value of the SSVC-ET score changes by −0.49 (p=0.036), whereas the absence of written 
commentary changes the SSVC-ET score by −0.3 (p=0.2).

Discussion
The exponential growth of online technologies has impacted our learning process. This is especially true concerning 
acquiring a new skill, such as surgical technique, wherein complex visual explanation is a fundamental part of teaching. 
With the growing popularity of nonregulated videos on the YouTube platform, the largest freely accessible video 
streaming website, the lack of integral information and proper reliable videos as a source of education has become 
a significant concern. Therefore, a need has arisen to develop a new instrument intended to qualitatively evaluate the 
video graphics of surgical skin content and its possible potential use by educators to properly select videos that are 
suitable for teaching students.

Most of the websites’ evaluation tools are generated for examining written content, and they mainly focus on 
evaluating the quality and reliability of information rather than the technical educational values concerning the procedure 
steps. An interesting consensus guideline for evaluating laparoscopic surgery educational videos has emerged as a helpful 
tool for filling the knowledge gaps in evaluating the usefulness of various technical aspects.16 However, its application in 
meticulous surgical field spaces, such as those performed during skin surgeries, is not always possible, given the 
differences between surgeries. This hypothesis was reflected in our validation process in the first round, wherein poor 
agreement was detected between our expert otologist and the two surgical dermatologists. In conjunction with the 
generation of the LAP-VEGaS guidelines, our SSVC-ET generation depends on a trainer-trainee committee investigating 
not only what experts have expected from the video content but also what the recipients’ learning needs are.

The items of the tool are pooled together from a variety of tools identified via a literature review. Such tools are 
directed to educational websites targeting patients, librarians, or medical personnel.13–15,24 Identifying a tool that can be 
used to assess the educational value of video content in three dimensions is challenging. SSVC-ET items consider 
authority, clarity of the aim and its achievement, targeted audience definition, the content’s validity, reliability, navig-
ability of the cited resources, and technical benefits/drawbacks of the procedure steps. The generated items are 
incorporated under two main domains: the reliability of the video and the quality of the information presented in the 
video. Each item was given a weight out of a 5-point Likert scoring system. Moreover, subjective elements were assigned 
less weight in the scoring system; their principal value is examining the specific score the main item must receive.

Subsequently, a rigorous validation process was performed. In this study, the second validation stage was conducted 
by three surgical dermatologists who showed excellent interobserver agreement levels, statistically determined by the 
considerable kappa value. The high levels of Cronbach’s alpha correlation coefficient and S-CVI, respectively, indicated 
the high reliability and content validity of our tool.

Our tool was then applied to videos discussing the elliptical excision procedure which has already had a standardized 
global rating tool addressing the different surgery steps accuracy. Our tool’s reliability, accuracy, and internal consistency 
are examined and compared to the elliptical excision rating score. The results of the videos recommended/not recom-
mended by the tool showed a normal distribution pattern. Although the quality of most of the available videos tested by 
the tool was fairly good, its technical usefulness has a higher impact when examined by the global rating adapted for 
elliptical excision evaluation. Interestingly, records uploaded by institutions received lower quality values. We failed to 
identify any correlation between the quality of the available videos and their length, age, or popularity. In contrast, 
although there was a significant positive correlation between the SSVC-ET score and the global rating score, a substantial 
negative correlation was detected between the SSVC-ET score and the absence of audio-written commentary.

By enhancing the application of the agreed-upon tool to surgical video evaluation, the overall quality of the video 
educational content is expected to improve. High-quality, reliable videos can subsequently be integrated into surgical 
education.

This is the first validated tool targeting educational skin surgery video evaluation. It evaluates the reliability of 
information resources and focuses on different aspects of the learning process, including surgical and technical aspects. 
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One limitation of our study was that the surgical field in skin surgery differs from that in other specialties, thus making 
this tool suitable for the skin surgical field but not generalizable to other specialties.

Conclusion
Numerous videos are available online for teaching surgical procedures; however, a validated surgical video graphics 
resource evaluation tool is lacking. It is critical to avoid reliance on any online uploaded video for learning. We 
developed and validated a tool for qualitative evaluation of the educational value of the videos regarding the scientific 
accuracy and the clarity of the technical steps of the described procedure. A pilot study of 25 YouTube videos discussing 
elliptical excision was evaluated by the developed tool and demonstrated that the available videos are of fair-to-good 
quality, thus necessitating the need for high-quality video production by academic/health institutions.

The eventual objective is to increase the quality of the recorded surgical materials published online, thus ultimately 
enhancing the reliability of the stream platforms as educational resources. Thus, the tool developed in this study could 
help achieve these outcomes.
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