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Purpose: Our purpose was to analyze the content and quality of YouTube videos related to distal biceps
tendon (DBT) ruptures and repair. We aimed to compare differences between academic and nonaca-
demic video sources.
Methods: The most popular YouTube videos related to DBT injuries were compiled and analyzed ac-
cording to source. Viewing characteristics were determined for each video. Video content and quality
were assessed by 2 reviewers and analyzed according to the Journal of the American Medical Association
benchmark criteria, DISCERN criteria, and a Distal Biceps Content Score. Cohen’s kappa was used to
measure interrater reliability.
Results: A total of 59 DBT YouTube videos were included. The intraclass correlation coefficients ranged
from moderate to excellent for the content scores. The mean DISCERN score was 29, and no videos were
rated as either “good” or “excellent” for content quality. With the exception of the mean Journal of the
American Medical Association criteria score (1.5 vs 0.5), videos from academic sources did not demon-
strate significantly higher levels of content quality. Only 4/59 videos (7%) discussed the natural history of
nonsurgically treated DBT ruptures. Of the 32 videos that discussed surgical techniques, only 3/32 (9%)
had a preference for 2-incision techniques. No videos discussed the association between spontaneous
DBT ruptures and cardiac amyloidosis.
Conclusions: The overall content, quality, and reliability of DBT videos on YouTube are poor. Videos from
academic sources do not provide higher-quality information than videos from nonacademic sources.
Videos related to operative treatment of DBT ruptures more frequently discuss single-incision
techniques.
Clinical relevance: Social media videos can function as direct-to-consumer marketing materials, and
surgeons should be prepared to address misconceptions regarding the management of DBT tears.
Patients are increasingly seeking health information online, and surgeons should direct patients toward
more reliable and vetted sources of information.
Copyright © 2021, THE AUTHORS. Published by Elsevier Inc. on behalf of The American Society for Surgery of the Hand.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Distal biceps tendon (DBT) ruptures are a common upper-
extremity injury, particularly among middle-aged men.1 The
optimal management of this injury remains controversial.
Nonsurgical treatment results in predictable decreases in
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supination and flexion strength; however, many patients are able to
return to work and demonstrate near-normal functional outcome
scores without surgery.2 Operative treatment is typically indicated
for patients who would have functional limitations associated with
decreased supination and flexion strength. Both single- and
2-incision surgical approaches have been described. Although the
2-incision approach can more reliability place the repaired tendon
in the anatomic footprint on the biceps tuberosity, both techniques
have resulted in similar functional outcomes.3e6

In many instances, operative treatment of DBT ruptures repre-
sents an elective and discretionary procedure. In this context,
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management decisions often involve shared decision making be-
tween the patient and surgeon. Hand dominance, age, occupation,
and the patient’s values and risk tolerance are a few of the factors
that can drive decisionmaking. Patients may seek information from
a variety of sources both before and after their upper-extremity
evaluation.7 Although not specific to DBT ruptures, prior studies
analyzing online patient information for upper-extremity condi-
tions have indicated that information from general websites can be
of variable quality and that information from more vetted medical
sources often exceeds recommended readability levels.8e10

Social media is being increasingly used by upper-extremity
patients to research their health conditions.11 YouTube remains
the dominant online video platform and has over 2 billion users.12

Although YouTube hosts a variety of videos aimed at patient edu-
cation and information, there is no peer-review process. Previous
investigations analyzing YouTube videos related to rotator cuff
tears, anterior cruciate ligament injuries, and total joint arthro-
plasty have indicated that these videos are often a poor source of
patient information.13e15 Anecdotally, we find it rather common for
patients with DBT ruptures to state that they have already watched
a number of YouTube videos either at the time of their initial or-
thopedic visit or in the preoperative area. The quality, reliability,
and overall content of these YouTube DBT videos remain uncertain.

The purpose of this investigationwas to analyze the content and
quality of YouTube videos related to DBT ruptures and repair. In
addition, we aimed to compare differences between videos
uploaded by academic versus nonacademic sources. We hypothe-
sized that the overall video quality and content with respect to
patient education would be poor.

Materials and Methods

Institutional review board exemption was obtained from Gei-
singer Health System for this investigation.We used amethodology
similar to that of Ng et al15 for this study. In order to obtain videos
related to DBT ruptures, we performed a query of the YouTube
platform on November 28, 2020. YouTube Health was not specif-
ically searched. Four separate searches were performed using the
terms: “Distal Biceps Repair,” “Distal Biceps Surgery,” “Distal Biceps
Rupture,” and “Distal Biceps Tear.” The top 40 videos from each
search result (160 total videos) were compiled on a spreadsheet.
We then excluded videos that were recorded in a language other
than English, lacked audio, or were completely unrelated to distal
biceps surgery. With these exclusions and after eliminating dupli-
cate videos, 59 unique videos remained.

On the day the search was performed, we recoded the video
source and the viewing characteristics. Similar to the approach
used by Ng et al,15 video sources were categorized into 1 of 5
groups: academic, physician, nonphysician/trainer, patient, or
commercial. For comparisons based on video source, we dichoto-
mized the sources to academic and nonacademic videos, with the
latter including all other videos not within the academic designa-
tion. Additionally, video viewing characteristics were recoded,
including the numbers of views, likes, dislikes, comments, and days
since upload, as well as the video duration. The view ratio was
defined as views/day. We also recorded the like ratio ([number of
likes � 100] / [number of likes þ number of dislikes]) and the video
power (like ratio � view ratio/100) for videos that had enabled
comments and likes.15,16

Two authors (B.K.F. and W.M.M.) independently viewed each of
the included videos. The Journal of the American Medical Association
(JAMA) Benchmark Criteria was applied to each video.17 The JAMA
criteria relies on a binary scoring system and assesses 4 areas of
video reliability: Authorship, Attribution, Currency and Disclosure
(Appendix 1, available on the Journal’s website at www.jhsgo.org).
These criteria allow both patients and medical professionals to
judge the quality, reliability, and usefulness of the information
being viewed. Ratings from 0 to 4 were recorded for each video,
with higher scores indicating more reliable videos.

The quality of the video content was assessed using the DISCERN
criteria.18 Reviewers accessed the DISCERN handbook while eval-
uating each video (http://www.discern.org.uk/discern_instrument.
php). The DISCERN instrument is a widely used quality assessment
tool and is comprised of 16 questions divided into 3 sections related
to publication reliability, quality, and overall rating. Each question is
scored on a scale from 1 to 5, resulting in a maximum score of 80.
Scores are categorized as “very poor” (16e18), “poor” (29e41),
“fair” (42e54), “good” (55e67), and “excellent” (68e80).18

Specific to this study, the senior author (L.C.G.), a fellowship-
trained hand and upper-extremity surgeon, developed a Distal
Biceps Content Score (DBCS), which was adapted from lower-
extremity content scores for prior investigations of YouTube
video quality (Appendix 2, available on the Journal’s website at
www.jhsgo.org).15,19 The DBCS analyzed 10 content points: patient
presentation, patient populations, diagnosis, nonsurgical treat-
ment, surgical options, surgical candidates, surgical approaches
(single- vs 2-incision), rehab/recovery, postoperative restrictions,
and complications related to surgery. Videos were scored from 0 to
10, with 10 indicating that all of the content points were discussed.
Although discussion of the association between cardiac amyloid-
osis and spontaneous distal biceps ruptures was not part of the
DBCS, the reviewers did note whether this association was dis-
cussed during the video.20 Additionally, the reviewers also noted
whether the video contained any references to brand-specific
implants.

Statistics

Descriptive statistics were generated for video characteristics,
such as the number of views, video duration, likes, and comments.
Frequencies and percentages were reported for categorical vari-
ables. Means and standard deviations, as well as medians and
interquartile ranges, where appropriate, were reported for contin-
uous variables.

Journal of the American Medical Association, DISCERN, and DBCS
data were generated by averaging the 2 reviewer’s scores for each
individual video. For example, if reviewer 1 determined that a
video’s DISCERN score was 30 and reviewer 2 determined it was 32,
the DISCERN score for that video was reported as 31. Cohen’s kappa
was used to measure interrater reliability for the JAMA Benchmark
Criteria and DBCS, whereas the weighted Cohen’s kappa was used
to measure interrater reliability for the DISCERN score to account
for partiality in the scoring criteria.21

Intraclass correlation coefficients were used to measure inter-
rater reliability in total scores between raters for each criterion.
Furthermore, aWilcoxon 2-sample test (Mann-Whitney U test) was
used to compare the mean ranks in video characteristics with
nonnormal data distribution and the independent 2-sample t test
was used to compare differences in video characteristics with
normal data distribution between the 2 types of video sources (ie,
academic vs nonacademic). A P value of <.05 was considered sta-
tistically significant. The intraclass correlation coefficients indi-
cated there was excellent agreement between the 2 raters for total
JAMA scores (0.951), moderate agreement for the total DISCERN
scores (0.727), and good agreement for the DBCS scores (0.783).

Prior to the initiation of the study, we performed an a priori
sample size calculation. Using the study performed by Ng et al15 for
Total Knee Arthroplasty Videos, the mean DISCERN score was 51
overall, with a standard deviation of 10.15 We wanted to power our
investigation to detect a difference of 10 points for the DISCERN
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Table 1
Video Characteristics for All Included Distal Biceps YouTube Videos

Video Characteristic All Videos
N ¼ 59

Video source, n (%)
Academic 15 (25%)
Physician 18 (31%)
Nonphysician/trainer 10 (17%)
Patient 10 (17%)
Commercial 6 (10%)

Video duration in min
Mean (SD) 7.3 (6)
Median (IQR) 6.0 (3.0e9.0)

Views
Mean (SD) 45,265 (107,483)
Median (IQR) 9,249 (2,140e39,036)

Days since upload
Mean (SD) 1,309 (966)
Median (IQR) 1,095 (606e1,682)

View ratio
Mean (SD) 43 (99)
Median (IQR) 11 (2.2e26)

Likes
Mean (SD) 220 (433)
Median (IQR) 40 (7e234)

Dislikes
Mean (SD) 13 (30)
Median (IQR) 2.0 (0e9.0)

Like ratio
Mean (SD) 95 (6)
Median (IQR) 96 (93e100)

Video power
Mean (SD) 42 (97)
Median (IQR) 9 (2.2e21)

Comments
Mean (SD) 40 (70)
Median (IQR) 11 (0e59)

IQR, interquartile range.
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score. Ten points was selected because this number represents the
approximate gradations between DISCERN categorizations (very
poor, poor, fair, good, and excellent). Using an alpha of 0.05 and
power of 80% and assuming a 2:1 ratio of nonacademic to academic
videos, it was determined that a total of 36 videos would be
required for analysis.
Results

A total of 59 unique YouTube videos were included in our
analysis. Table 1 provides video characteristics for each of the
included videos. Videos uploaded by nonacademic physicians
were the most common video source (31%), followed by videos
uploaded by academic centers (25%). Table 2 presents the mean
JAMA, DISCERN, and DBCS. For the DISCERN score, only 5% were
rated as “fair,” with no videos rated as either “good” or “excellent.”
Table 3 includes comparisons of videos from academic versus
nonacademic sources. Only the mean JAMA criteria score was
significantly higher for academic videos than nonacademic videos
(1.5 vs 0.5; P < .05).

Only 4/59 videos (7%) discussed the natural history of non-
surgically treated DBT ruptures. All 6 (100%) of the videos uploaded
by a commercial source contained references to brand-specific
products, compared to 3/53 (6%) videos uploaded by noncommer-
cial sources. Of the 32 videos that discussed or demonstrated sur-
gical techniques, only 3/32 (9%) had a preference for the 2-incision
technique. Overall, videos covered a mean of 2.4 content areas on
the DBCS. Only 18% of videos discussed surgical complications. No
videos discussed the association between spontaneous DBT rup-
tures and cardiac amyloidosis.
Discussion

Overall, the content and quality of YouTube videos pertaining to
DBT ruptures is poor. Social media is being increasingly used by
upper-extremity patients to research their health conditions, and
YouTube contains a large volume of medically oriented videos.11,12

Unfortunately, despite their popularity, these videos appear to
contain poor-quality patient information. Our results are similar to
previous investigations analyzing YouTube videos related to rotator
cuff tears, lower extremity injuries, and arthroplasty, which have
indicated that these videos can be a poor source of patient
information.13e15,22 In a recent analysis of total hip and knee
arthroplasty videos on YouTube, Ng et al15 demonstrated that
videos from academic sources demonstrated higher levels of
quality than other nonacademic sources.15 Our findings stand in
contrast to those reported by Ng et al,15 as DBT videos uploaded by
academic sources did not have higher content or quality scores.
Additionally, the overall quality and content of DBT videos are
lower than those for total knee arthroplasty videos (mean DISCERN
score of 29 compared to 51, respectively).15 For DBT videos, the top
3 videos with respect to views were all from academic sources and
had DISCERN scores of 30 or less (poor).

YouTube videos related to DBT tears and operative treatment
demonstrate low content quality. Discussions of the natural history
of nonsurgical treatment of DBT ruptures were infrequent, and no
videos discussed the association between DBT ruptures and cardiac
amyloidosis, which can be found in 33% of patients with sponta-
neous DBT ruptures.20 Less than 10% of videos that discussed sur-
gical treatment had a preference for the 2-incision technique. We
believe this focus on operative management (particularly the
single-incision approach) may be related to the influence of or-
thopedic industry partners, who more frequently develop implants
and instrumentation for a single-incision anterior approach.

A central issue related to poor video content and quality is the
impact this information can have on shared decision making. It can
be easy to dismiss findings of poor or inaccurate online health in-
formation and simply suggest that patients seek other sources;
however, surgeons may underestimate the impact of these internet
sources on treatment decisions. Patients often seek information
prior to their orthopedic visit.7 Upper-extremity patients are
increasingly seeking information from social media and online
sources, and this trend is likely to increase.11 In some cases, the
YouTube videos serve asmarketingmaterial, which is not dissimilar
to direct-to-consumer advertising employed by pharmaceutical
makers. With respect to pharmaceutical prescriptions, direct-to-
consumer advertising leads to more requests (and more pre-
scriptions) for the advertised medications.23 This relationship is
less clear with respect to direct-to-consumer marketing of ortho-
pedic implants; however, we have noted multiple patient conver-
sations related to YouTube video information.24 In this context,
cognitive bias (in particular the anchoring effect) can impact deci-
sion making for patients.25 Similar to what is observed in patients
with rotator cuff tears (the idea that the patient has a “tear” and
that “it needs to be fixed”), these misconceptions can be reinforced
by online information sources.26 Ultimately, the surgeon’s role is to
aid in reorienting or redirecting patients with misconceptions
regarding their DBT injury or treatment options; however, this can
be more difficult in the face of poor online information. In addition
to directing patients toward reliable online resources, professional
organizations should aim to produce high-quality educational
videos and distribute them on social media, where patients
frequently seek information.

This investigation has a number of limitations that should be
considered. First, our findings are specific to the content quality
of YouTube videos, and it is uncertain whether these findings



Table 2
Journal of the American Medical Association, DISCERN, and DBCS for All 59 Included Distal Biceps YouTube Videos

Content, Quality, and Reliability Value

JAMA criteria score, mean (SD) 0.7 (0.8)
DBCS, mean (SD) 2.4 (1.9)
DISCERN score, mean (SD) 28.6 (7.4)
DISCERN score category, n (%)
Very poor (16e28) 35 (59%)
Poor (29e41) 21 (36%)
Fair (42e54) 3 (5%)
Good (55e67) 0 (0%)
Excellent (68e80) 0 (0%)

Table 3
Comparison of Characteristics Between Academic and Nonacademic Videos

Video Characteristic Academic Videos
N ¼ 15 (25%)

Nonacademic Videos
N ¼ 44 (75%)

P Value

Video duration in min
Mean (SD) 8.2 (7.3) 7.0 (6.2) .23
Median (IQR) 7.0 (5.0e9.0) 5.0 (3.0, 8.5)

Views
Mean (SD) 111,900 (190,142) 22,548 (41,647) .08
Median (IQR) 22,759 (3,040e148,916) 8,868 (1,823e19,977)

Days since upload
Mean (SD) 1,925 (1,026) 1,099 (860) <.05
Median (IQR) 1,798 (1,452e2,886) 1,009 (484e1,409)

View ratio
Mean (SD) 55 (83) 39 (106) .28
Median (IQR) 15.7 (2.3e91) 9.3 (2.2e19)

Likes
Mean (SD) 396 (693) 160 (286) .94
Median (IQR) 26 (7e639) 45 (7e233)

Dislikes
Mean (SD) 26 (51) 9 (16) .89
Median (IQR) 2.0 (0e33.0) 2.0 (0e8.5)

Like ratio
Mean (SD) 94 (8) 95 (6) .46

Video power
Mean (SD) 56 (80) 38 (102) .27
Median (IQR) 15 (3.0e88) 8 (1.9e18)

Comments
Mean (SD) 54 (118) 35 (44) .62
Median (IQR) 2.0 (0e64.0) 17.5 (0e54.5)

JAMA criteria score, mean (SD) 1.5 (0.8) 0.5 (0.7) <.05
DISCERN score, mean (SD) 30.0 (8.5) 28.1 (7.0) .38
Distal Biceps Content Specific Score, mean (SD) 2.7 (1.8) 2.2 (1.9) .39

IQR, interquartile range.
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are generalizable to other online patient sources of information
for DBT ruptures. A Google search or a query of patient-related
American Academy of Orthopaedic Surgeons or American Soci-
ety for Surgery of the Hand videos may have revealed additional
videos. Second, limiting the search to a single date may have
impacted our results, given the rapidly changing nature of the
internet. Third, although the DISCERN instrument has been used
in a number of prior investigations related to patient-education
videos, this instrument was initially designed for written con-
tent sources as opposed to video.15,16,19 Prior reviews have
identified high variability in terms of assessment methodology
in prior studies of medically related YouTube videos, and it is
uncertain how our results would have differed had we used
alternative video scoring systems.27 Forth, although similar
content scores have been used in prior investigations of You-
Tube videos, the DBCS is not a validated assessment and was not
created from structured patient interviews or surveys. Rather, it
contained content points that were deemed to be important by
the investigators. Fifth, our investigation did not include an
assessment of “readability” scores for these videos. Additionally,
we did not assess the video’s intended target audience. It is
possible that surgical technique videos or videos uploaded for
surgeon training may have lower quality and reliability scores
with respect to patients, since they were not the intended
audience. Future prospective investigations should address the
relationship between preconsultation online information,
cognitive bias, and decision making, as well as assess in a sys-
tematic fashion where patients go to find educational materials
at home.

In conclusion, the overall content, quality, and reliability of
DBT videos on YouTube are poor. Videos from academic sources
do not appear to provide higher-quality information than videos
from nonacademic sources. Videos related to operative treat-
ment of DBT ruptures favor single-incision techniques. Social
media videos can function as direct-to-consumer marketing
materials, and surgeons should be prepared to address potential
misconceptions regarding the management of DBT tears. Patients
are increasingly seeking health information online, and surgeons
should direct patients toward more reliable and vetted sources
of information.
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