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YouTube videos provide low-quality educational content about
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Background: YouTube has become a popular source of healthcare information in orthopedic surgery. Although quality-based studies of
YouTube content have been performed for information concerning many orthopedic pathologies, the quality and accuracy of information
on the rotator cuff have yet to be evaluated. The purpose of the current study was to evaluate the reliability and educational content of You-
Tube videos concerning the rotator cuff.

Methods: YouTube was queried for the term “rotator cuff”” The first 50 videos from this search were evaluated. Video reliability was as-
sessed using the Journal of the American Medical Association (JAMA) benchmark criteria (range, 0-5). Educational content was assessed
using the global quality score (GQS; range, 0-4) and the rotator cuff-specific score (RCSS; range, 0-22).

Results: The mean number of views was 317,500.7+538,585.3. The mean JAMA, GQS, and RCSS scores were 2.7+2.0, 3.7+1.0, and 5.6%3.6,
respectively. Non-surgical intervention content was independently associated with a lower GQS (f=-2.19, p=0.019). Disease-specific video
content (p=4.01, p=0.045) was the only independent predictor of RCSS.

Conclusions: The overall quality and educational content of YouTube videos concerned with the rotator cuff were low. Physicians should
caution patients in using such videos as resources for decision-making and should counsel them appropriately.
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INTRODUCTION

The internet is an increasingly accessed database of information;
it has been estimated that 56% of the total world population uses
the internet today, compared to only 5% in 2000 [1]. YouTube is
considered one of the most popular sources among internet sites
with more than 1.9 billion users each month and one billion
hours of video watched each day [2]. YouTube videos allow for
visual learning of specific content, many of which concern ortho-
pedic information applicable to patient education [3]. Further-
more, it has been demonstrated that decisions made by 75% of
patients concerning treatment for their diseases were influenced
by the knowledge acquired through online health information
searches [4]; therefore, it is essential that these videos provide ac-
curate and reliable information.

Information regarding some of the most prevalent orthopedic
conditions encountered in practice, such as anterior cruciate liga-
ment injuries, is often accessed by patients on YouTube to gain a
better understanding of their condition despite these videos” low
quality [5]. Other studies have also reported the low-quality edu-
cational content and reliability of videos concerning various or-
thopedic conditions [3,5-8]. As YouTube lacks a formal video
regulation process for promoting accurate information, it is pos-
sible that YouTube videos concerning many other unexplored or-
thopedic topics are also of low quality [9]. There is growing con-
cern that the educational information on mainstream websites
such as YouTube contains a high proportion of uninformed or
deliberately deceptive opinions [10].

Among musculoskeletal complaints that present to primary care
offices, shoulder pain is the second most common and is observed
in 51% of patients [11]. Therefore, the prevalence of rotator cuff
tears has been reported to be as high as 62% in some populations
[12]. As orthopedic injuries are one of the leading healthcare areas
that are searched for on the internet [13], YouTube has a repository
of over 177,000 videos regarding rotator cuff disease [2]; however,
the quality and reliability of the information contained in rotator
cuff videos on YouTube is unknown. The purpose of the current
study was to evaluate the reliability and educational content of
YouTube videos concerning the rotator cuff. The authors hypothe-
sized that these videos would have relatively low-quality educa-
tional content and poor reliability when these metrics were as-
sessed by outcome tools specific to evaluating online videos.

METHODS

YouTube Search
The current study was exempt from Institutional Review Board
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approval. The YouTube online library (https://www.youtube.
com) was queried using the keyword “rotator cuff” on May 4,
2020. In accordance with previous YouTube-based studies in the
orthopedic literature [14,15], the first 50 videos sorted by rele-
vance based on this keyword were recorded for evaluation. This
search strategy provides an accurate representation of what users
will view when searching for the term “rotator cuft” using the de-
fault search setting and is the most commonly employed search
strategy in health informatics studies of YouTube content [4],
which has been reported to be a feasible method of video selection
in the literature [3]. If a video populated from the initial search was
made in a non-English language or was an audio soundtrack, it

was excluded, and the next consecutive video was used instead.

Extracted Video Characteristics

Each video had the following variables recorded for the final
analysis: (1) title; (2) video duration; (3) number of views; (4)
video source/uploader; (5) type of content; (6) days since upload;
(7) view ratio [views/days]; (8) number of likes; (9) number of
dislikes; (10) like ratio [like x 100/[like+dislike]; and (11) the vid-
eo power index [VPI]. The VPI is a calculation derived from the
following formula: like ratio x view ratio/100. This measurement
is an index of video popularity based on the number of views and
likes, which has been used in previous studies [3]. Higher values
are indicative of greater video popularity, and there is no upper
limit to this metric. The mean VPI for orthopedic videos has
ranged from 92.6-301.9 in previous studies [3,6,15].

Video Upload Sources

Video sources/uploaders were categorized by the following: (1)
academic (pertaining to authors/uploaders affiliated with re-
search groups or universities/colleges), (2) physicians (indepen-
dent physicians or physician groups without research or universi-
ty/college affiliations), (3) non-physicians (health professionals
other than licensed medical doctors), (4) trainers, (5) medical
sources (content or animations from health websites), (6) pa-

tients, and (7) commercial sources.

Video Content Categories

Content was categorized as one of the following: (1) exercise
training, (2) disease-specific information, (3) patient experience,
(4) surgical technique or approach, (5) non-surgical manage-

ment, and (6) advertisement.
The Assessment of Video Reliability and Educational
Content

The Journal of the American Medical Association (JAMA) bench-
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mark criteria was used to assess video accuracy and reliability
[16]. The JAMA benchmark criteria (Table 1) offer a non-specific
and objective tool consisting of four individual criteria that are
identifiable in online videos and resources. To use this tool, an
observer assigns one point for each criterion present in a video.
A score of four indicates higher source accuracy and reliability,
whereas a score of zero indicates poor source accuracy and reli-
ability.

Non-specific educational content quality was assessed using
the global quality score (GQS). The GQS [3,17] evaluates the ed-
ucational value of online content using five criteria (Table 2).
One point is assigned for each of the five identifiable criteria
present in a video. The GQS has a maximum score of 5, which

indicates high educational quality.

To specifically evaluate the quality of educational content for
information on the rotator cuff, we created the rotator cuff-spe-
cific score (RCSS), which is composed of 20 items based on the
guidelines published by the American Academy of Orthopedic
Surgeons [18]. The use of novel orthopedic topic-based instru-
ments to assess the educational quality of online video has been
demonstrated in previous literature [19]. The RCSS specifically
evaluates information on (1) common patient presentations and
symptoms, (2) anatomy of the rotator cuff, (3) diagnosis and
evaluation of rotator cuff pathologies, (4) treatment options, and
(5) the postoperative course and expectations (Table 3). One
point is assigned for each present item and may confer a maxi-
mum possible score of 22, with a higher score indicating better

rotator cuff-specific educational quality. One author scored all

Table 1. The Journal of the American Medical Association benchmark criteria

Criteria Description

Authorship Author and contributor credentials and their affiliations should be provided.

Attribution Clearly lists all copyright information and states references and sources for content.

Currency Initial date of posted content and subsequent updates to content should be provided.

Disclosure Conflicts of interest, funding, sponsorship, advertising, support, and video ownership should be fully disclosed.

Table 2. The global quality score criteria

Grading Description of quality

1 Poor quality; unlikely of be to use for patient education

2 Poor quality; limited use to patients as some information is present

3 Suboptimal quality and flow; somewhat useful to patients; important topics missing, some information is present
4 Good quality and flow; useful to patients as most important topics covered

5 Excellent quality and flow; highly useful to patients

Table 3. Rotator cuff-specific score for rotator cuff-specific educational content

Patient presentation

Information about rotator cuff

Describes symptom
Describes patient population

Diagnosis and evaluation
Mentions physical examination and findings
Discusses inability for X-ray to evaluate rotator cuff tears
Discusses use of MRI or ultrasound
Describes surgical candidates
Postoperative course
Mentions physical restrictions

Outlines return to function timeline

Describes anatomy/function of rotator cuff
Discusses differences between partial tears from full thickness tears
Discusses acute versus degenerative tears

Discusses importance of tendons retraction
Discusses importance of muscular fatty infiltration
Discusses importance of number of tendons involved
Treatment

Mentions conservative treatment

Mentions diagnostic arthroscopy

Describes open repair

Describes mini-open repair

Describes complications and outcomes

Mentions physical therapy

MRI: magnetic resonance imaging.
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studies. A subset of 10 videos was selected for each of the three
reliability and quality scores (total, 30 videos) to be analyzed
again by a separate author to determine inter-observer reliability.
Inter-observer reliability was 0.98 (0.96-0.99) for the JAMA
score, 0.97 (0.96-0.98) for the QGS score, and 0.9 (0.88-0.93) for
the RCSS.

Statistical Analysis

All statistical tests were performed with Stata ver. 15.1 (StataCorp.,
College Station, TX, USA). Descriptive statistics were used to
quantify the video characteristics as well as the video reliability and
quality scores. Continuous variables were presented as means with
standard deviations and ranges. Categorical variables were shown
as relative frequencies with percentages. One-way analysis of
variance (ANOVA) tests (for normally distributed data) and
Kruskal-Wallis tests (for non-normally distributed data) were
used to determine whether the video reliability and quality dif-
fered based on (1) video source and (2) video content. Multivari-
ate linear regression analyses were used to determine the influ-
ence of specific video characteristics on video reliability (JAMA
score) and educational quality (GQS and RCSS). A two-tailed
p-value of <0.05 was considered to indicate statistical signifi-

cance.

RESULTS

All of the first 50 videos populated by the initial query were includ-
ed in the final analysis. The video duration ranged between 1 and
23.5 minutes with a mean + standard deviation video duration of
6.9 £4.8 minutes. The mean number of views was 317,500.7 +
538,585.3, and collectively, the 50 videos were viewed 15,875,035
times. The mean VPI was 296.98 +435.3. Other video character-
istics are listed in Table 4. Most video uploaders were physicians
(46%), while academic institutions accounted for the lowest rela-
tive frequency of video uploads at 4%. The video content was
primarily classified as being disease-specific (48%), while exer-
cise training content accounted for the lowest proportion of vid-

eo content at 2%.

Video Reliability and Educational Content Analysis

The mean JAMA score was 2.66+0.96; the mean GQS was
3.68+1.04, and the mean RCSS was 5.64 +3.56. An ANOVA was
used to determine whether the video reliability and the quality of
educational content differed by upload source and by content
classification (Table 5). Significant between-group effects were
observed for the JAMA score based on the content category

(p=0.018), with videos concerning patient experiences having
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Table 4. Video characteristics for included YouTube videos

Characteristic Mean + SD Range
Video duration 412.7+285.1 60-1,407
Views 317,500.7 £ 538,585.3 35-2,298,983
Days since upload 1,639.1+1,171.0 2-3,929
View ratio 297.5+446.2 0.4-1879.2
Comment 224.7+428.0 0-2,301
Like 3,908.3+8,783.4 1-39,000
Dislike 98.4+144.8 0-539
Like ratio 953+4.5 83.3-100
VPI 296.9+435.3 0.36-1861.5

SD: standard deviation, VPI: video power index.

Table 5. Mean quality and reliability scores per video content and
video source variables

Grouping variable JAMA GQS RCSS

Video content*
Exercise training 21+£095 3.8+09 3.6+19
Disease-specific 3.0£085 38+12 7.6+3.8
Patient experience 33+058 42+07 63+1.2
Surgical technique 274095 32+08 52+26
Non-surgical 22+084 28%05 23+09
Advertisement 1.3+039 1.9+0.3 3.8+2.6

Video source’
Academic 30+14 45+0.7 9.5+49
Physician 32+0.7 39+09 71+£35
Non-physician 25+0.9 38+12 33+28
Trainer 1.9+£0.8 3.6+0.9 3.8+2.0
Medical 22+04 3.0+038 3517
Patient 1.8+0.5 29+0.6 29+10
Commercial 22+1.0 2.8%1.5 58+3.8

Values are presented as mean + standard deviation. The p-values for
video content between-group effects: JAMA =0.018, GQS=0.038,
RCSS=0.008. The p-values for video source between group effects:
JAMA <0.001, GQS=0.17, RCSS=0.011.

JAMA: Journal of the American Medical Association, GQS: global quali-
ty score, RCSS: rotator cuff-specific score.

*Range of JAMA, GQS, and RCSS scores by video content: 1-4, 1-5,
and 1-15, respectively; "Range of JAMA, GQS and RCSS scores by vid-
eo source: 1-4, 1-5, and 2-16, respectively.

the highest mean JAMA score. Significant between-group effects
were also observed for the JAMA score based on the video up-
load source (p=0.007), with videos uploaded by physicians re-
ceiving the highest mean JAMA score. Between-group effects
were also observed for the GQS, with exercise training and dis-
ease-specific content (p=0.038) conferring higher mean scores.
There was no association between the upload source and the
mean GQS scores (p=0.165). Statistically significant group ef-

fects were found for the RCSS with disease-specific content

https://doi.org/10.5397/cise.2022.00927
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(p=0.001) and academic institution upload sources (p=0.011)
having the highest mean RCSS.

Predictors of Video Reliability and Educational Content
Quality

The influence of video characteristics, the video content category,
and the video upload source on the JAMA score, GQS, and RCSS
was investigated using multivariate linear regression models.
These models did not identify any independent associations be-
tween the video characteristics, content category, or upload
source and the JAMA score (all p>0.05). For the GQS, non-sur-
gical intervention content was independently associated with
lower GQS scores (f=-2.19, p=0.019). Disease-specific video
content (B=4.01, p=0.045) was the only independent predictor
of the RCSS.

DISCUSSION

The main findings of the current study were that (1) the first 50
YouTube videos alone populated by the key word “rotator cuft”
accrued a total of 15,875,035 views by users; (2) the mean JAMA
score and RCSS of all videos were 2.7 and 5.6, respectively, sug-
gesting low video reliability and rotator-cuff specific educational
content quality; (3) the video reliability and educational value as
measured by the JAMA score, GQS, and RCSS differed based on
the video upload source and the type of video content; and (4)
disease-specific video content was a significant independent pre-
dictor of a higher RCSS.

The current study suggests that the rotator cuff is of interest to
a large online audience, as an analysis of the first 50 videos que-
ried by the simple search term “rotator cuff” were viewed a total
of 15,875,035 times. On average, this means that these 50 videos
are viewed 297.50 times per day. This finding is unsurprising be-
cause YouTube has become a highly utilized source for gathering
health information [20]. Interestingly, the mean number of likes
of all videos was 3908.27, while the mean number of dislikes for
all videos was only 98.42. Furthermore, the mean VPI (a measure
of video popularity) was 296.98, reaffirming that videos concern-
ing the rotator cuff are both highly liked and frequently viewed.
This value was high in comparison to other common orthopedic
conditions, as previously reported YouTube VPIs include values
of 92.6 for disc herniation [6], 174.4 for kyphosis [3], and 301.9
for meniscectomy [15]. Despite the popularity of rotator cuff vid-
eos, the mean JAMA score was 2.66+0.96, the mean GQS was
3.68+1.04, and the mean RCSS was 5.64 +3.56, suggesting poor
video reliability, accuracy, and rotator cuff-specific educational

content. Taken together, these findings imply that many viewers

https://doi.org/10.5397/cise.2022.00927

are satisfied with videos that provide them with unreliable and
low-quality information, which may misinform both their moti-
vation to seek treatment and their expectations for outcomes.

Although most videos were uploaded by physicians and the
majority of their content was classified as concerning disease in-
formation, the reliability, accuracy, and rotator cuff-specific edu-
cational content was low. This information is in accordance with
previous studies, which have sought to evaluate the quality and
content of orthopedic topics on YouTube. Indeed, other orthope-
dic-specific YouTube studies concerning kyphosis [3], disc herni-
ation [6], the anterior cruciate ligament [5], lumbar discectomy
[21], and femoroacetabular impingement [22] syndrome have all
concluded that the quality and reliability of YouTube videos dis-
cussing these topics are strikingly low. Given that YouTube lacks
an editorial process for videos uploaded to their website and that
any user can upload any video of their choice, it is plausible that
this lack of restrictions allows for video content to be posted that
is inaccurate. These findings highlight the need for higher quality
orthopedic-based educational content for viewers and patients
on YouTube or for the development of a new online platform that
only allows peer-reviewed content.

Interestingly, the ANOVA in the current study demonstrated
that the mean JAMA score (a measure of video reliability and
quality) was higher for videos that discussed patient experiences
as well as videos that were uploaded by a physician. This finding
may suggest that patient testimonies of their experiences regard-
ing the treatment of rotator cuff pathology are tangible to other
viewers, and that physicians who treat these pathologies provide
more reliable information. Furthermore, the mean GQS (an ob-
jective measure of educational quality) was higher in videos
where the content was based on exercise training and disease in-
formation; the mean RCSS was higher in videos concerning dis-
ease information and those uploaded by academic institutions,
and disease-specific video content was a significant independent
predictor of a higher RCSS. As both of these measures are con-
cerned with the objective and specific educational content quali-
ty, respectively, it is therefore plausible that information about ro-
tator cuff disease provides the best educational quality for view-
ers and patients. Furthermore, academic institutions that treat or
study the rotator cuff would also be expected to produce higher
educational value in their videos. Although these associations ex-
ist statistically, it is still important to recognize that overall, the
quality and reliability of the videos evaluated in the current study
were low and that future efforts should be made to increase the
quality of such videos. In particular, treating healthcare providers
may play a larger role in identifying and counseling patients on

which resources are high-quality. Given that there is clearly a de-

221



Kyle N. Kunze, et al. Quality of YouTube videos about rotator cuff disease

mand for online video content as an educational resource,
healthcare providers should make efforts to produce high-quality
videos for patient education. As more orthopedic surgeons em-
brace social media for physician-patient engagement and mar-
keting [23], consideration should be given to utilizing these plat-
forms to offer accurate alternatives to unregulated resources,
such as YouTube.

The current study had several limitations. The assessment of a
small subset of YouTube videos among the many populated with
the query “rotator cuff” may not provide a complete representa-
tion of all the available videos on this topic. However, selection
bias was minimized by systematically analyzing the first 50 vid-
eos, and it has been reported that the majority of internet users
confine their searches to the first two pages populated by a search
[24], which is consistent with the methods employed here. The
current study also used reliability and quality assessment tools,
which have not been validated despite their widespread use in
studies that seek to evaluate these measures for online resources.
As these tools have repeatedly demonstrated excellent inter-ob-
server reliability for all three tools in the literature and in the cur-
rent study, it is likely that the low-quality findings among the in-
cluded videos are an accurate assessment.

The overall quality and educational content of YouTube videos
concerned with the rotator cuff were low. Physicians should cau-
tion patients about using such videos as resources for deci-
sion-making and should counsel them appropriately.
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