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Original Research

Systematic Assessment of the Quality
and Comprehensibility of YouTube Content
on Ulnar Collateral Ligament Injury
and Management

Sohil S. Desai,*† MD, Matthew J. Anderson,† MD, Connor R. Crutchfield,‡ BA,
Anastasia Gazgalis,† MD, Frank J. Alexander,† MS, ATC, Charles A. Popkin,† MD,
and Christopher S. Ahmad,† MD

Investigation performed at the Department of Orthopedic Surgery, Columbia University Irving
Medical Center, New York, New York, USA

Background: Ulnar collateral ligament (UCL) reconstruction has received a unique level of attention in the press and social media.
There has also been an increasing use of the internet by patients to seek medical information. Concern exists regarding the quality
and comprehensibility of online information when used for patient education.

Purpose: To evaluate the quality and comprehensibility of the most-viewed YouTube videos related to the diagnosis and man-
agement of UCL injuries. Based on our new evidence-based scoring rubrics, we hypothesized that the quality and comprehen-
sibility of these videos would be poor.

Study Design: Cross-sectional study.

Methods: The YouTube platform was searched on September 7, 2021, with the terms “UCL injury,” “ulnar collateral ligament
injury,” “UCL surgery,” “ulnar collateral ligament surgery,” and “Tommy John surgery,” and the 50 most-viewed videos from each
search were compiled, yielding 250 videos. After removal of duplicates and application of exclusion criteria, the 100 most-viewed
videos remained. Basic attributes, including duration of video and number of views, were recorded. Each video was then analyzed
by 2 independent reviewers and evaluated for 4 key parameters (quality of diagnostic content [QAR-D], quality of treatment content
[QAR-T], presence of inaccurate information, and comprehensibility) and graded on a novel scale from 1 to 4 (4 being the most
appropriate for patient education).

Results: The mean QAR-D was 4.83 ± 3.41 (fair quality), and the mean QAR-T was 2.76 ± 3.26 (poor quality). Physician-led
educational videos had both the highest mean QAR-D (6.37) and the highest mean QAR-T (4.34). No correlation was observed
between video quality and views/likes. A total of 12 videos included �1 inaccuracy. The mean comprehensibility score was 2.66 ±
1.12, with 39 videos falling below the acceptable comprehensibility threshold (score <3).

Conclusion: The overall quality of UCL injury–related YouTube content was low. In addition, the absence of correlation between
video quality and views/likes suggests that patients are not preferentially utilizing the limited high-quality content that does exist on
the YouTube platform. In addition, inaccurate videos were prevalent (12%), and almost half of all videos were deemed inappro-
priate for patient education in terms of comprehensibility, as defined by our comprehensibility parameter.

Keywords: Tommy John; UCL injury; UCL reconstruction; ulnar collateral ligament; YouTube

The ulnar collateral ligament (UCL) is a 3-part ligamentous
complex in the medial elbow that serves as the primary
restraint to valgus stress of the elbow.25,32 Consequently,
the integrity of this ligament is of particular importance to
overhead athletes whose motion relies on a stable complex
to throw a baseball, javelin, or discus, for example. Injury to

the UCL can occur acutely as a traumatic rupture from an
excessive valgus load or gradually over time from repetitive
valgus stress resulting in attenuation of the ligamentous
complex, as is seen in proportionally larger numbers in
overhead athletes.43 Once considered a relatively uncom-
mon injury, UCL tears have become increasingly prevalent
over the past few decades.16,23,27 This phenomenon is likely
the result of numerous factors including an overall rise in
the popularity of throwing sports, early sports specializa-
tion, increased participation on club teams, and year-round
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play, as well as greater throwing velocity and higher pitch
counts observed among young (age, 6-18 years) baseball
players between youth and high school levels.5,19,24,38,39,43

A recent epidemiological study conducted in New York
state, for instance, found that UCL reconstruction (UCLR)
volume increased 193% between 2002 and 2011.23 Among
professional baseball pitchers, the prevalence of UCLR has
been shown to be as high as 20%, further exemplifying the
significant burden of UCL injury.11,27

As the prevalence of UCL injuries has increased, UCLR
has received a unique level of attention in the press and
social media, often referred to as “Tommy John surgery”
in reference to the first baseball player to undergo the pro-
cedure.1,12 Between August 2016 and August 2019, 3118
posts related to UCL injury and UCLR were made on the
Instagram social media platform.54 The posts came from a
wide variety of sources including patients, physicians, news
outlets, professional organizations, and sports fans, and the
number of posts per year increased by 39% over the 3-year
study period. Unfortunately, the increased social aware-
ness of UCL injuries has been accompanied by widespread
misconceptions regarding UCLR, with up to 25% of media
professionals believing performance enhancement was the
primary indication for UCLR.12

The utilization of social media platforms to discuss med-
ical conditions is representative of a larger phenomenon in
which patients are increasingly utilizing medical informa-
tion available on the internet to learn about and make deci-
sions regarding their health. An analysis from 2012 found
that 59% of all US adults had searched the internet for
medical information in the previous year alone.37 Further-
more, 35% of all US adults attempted to make a medical
diagnosis or treatment decision using information obtained
on the internet. While there are certainly many potential
benefits that accompany the widespread availability and
accessibility of medical information on the internet, includ-
ing patient empowerment and increased shared decision
making, the overall utility of medical information on the
internet is largely contingent upon the quality of informa-
tion.21,46 Interestingly, a survey of 1050 US physicians
revealed widespread concern over the prospect of patients
accessing and utilizing inaccurate medical information on
the internet.33

In addition to the accuracy of patient-oriented medical
information on the internet, another important attribute to
consider is comprehensibility.53 With regard to orthopaedic
conditions, several studies have shown that, even when online
information is deemed accurate, the readability often exceeds
the recommended sixth-grade level.14,31,41,42,53 This observa-
tion may explain, at least in part, the increasing availability
and utilization of online videos as a source of medical

information for patients.29 However, the potential for
increased comprehensibility offered by videos does not pre-
clude inaccuracy. A recent systematic review30 assessing the
accuracy of medical information on YouTube, the largest
online video repository platform in the world, found that
upward of 20% to 30% of videos analyzed in their included
studies contained misleading information and also demon-
strated relatively low variation between the mean view counts
of accurate and inaccurate videos.44

Given the widespread use of YouTube and other online
video platforms by patients to obtain medical information,
it is critical for providers to be aware of the overall quality
of information currently available on such platforms. This
is especially true for a condition such as UCL injury, which
is increasing in prevalence, has received significant atten-
tion in the media, and is associated with several widely held
misconceptions. Accordingly, the purpose of this review
was to evaluate the quality and comprehensibility of the
most-viewed YouTube videos related to the diagnosis and
management of UCL injuries. We hypothesized that, based
on our new evidence-based scoring rubrics, the quality and
comprehensibility of the most-viewed YouTube videos
related to UCL injuries would be poor.

METHODS

Search Methodology

The YouTube platform was searched on September 7, 2021,
to compile a list of the most-viewed videos related to UCL
injury and management uploaded in the previous 10 years.
Five independent search queries were performed using the
following terms: “UCL injury,” “ulnar collateral ligament
injury,” “UCL surgery,” “ulnar collateral ligament surgery,”
and “Tommy John surgery.” The following exclusion crite-
ria were utilized: videos not related to UCL injury of the
elbow (or <50% of the video duration related to UCL
injury), videos containing only footage of actual UCL inju-
ries occurring, duplicate videos, videos without audio or
explanatory text, videos in non-English languages, and
videos posted before September 7, 2011. For each of the 5
queries, the 50 most-viewed videos were compiled. From
this list of 250 videos, 123 duplicates were excluded, result-
ing in a list of the 127 videos. Of these, the 100 videos with
the most views were identified for analysis and the remain-
der were added to a reserve list. An additional 5 videos (3
unrelated to UCL injury, 2 with no audio or text) were
excluded during the video analysis phase; thus, the next 5
most-viewed videos from the reserve list were included for
the final analysis (Figure 1).
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Of note, videos deemed to be from a series were analyzed
as a single video. Videos from a series were either in a
YouTube playlist, were from the same producer and had
identical titles followed by a colon with the video subtitle,
were directly linked by the producer on each video page, or
were clearly titled (part 1, part 2, etc). Videos could be from
the same producer and not be considered part of a series if
these qualifications were not met.

Video Characteristics

The 100 videos that met inclusion criteria were analyzed
independently by 2 authors (C.R.C., A.G.). Basic attributes
were recorded for each video, including duration, date
uploaded, number of views, number of “likes,” number of
“dislikes,” and video source. Average views per day, likes
per 1000 views, average likes per day, and likes:dislikes
ratio were calculated based on these data.

The 6 possible video source categories were “physician-led
educational,” “other medical practitioner–led educational,”
“nonmedical practitioner–led educational,” “surgical tech-
nique,” “patient testimonial,” and “news.” Physician-led edu-
cational videos were educational videos presented by a
physician (MD or DO) and/or endorsed by a medical institu-
tion. Videos categorized as other medical practitioner–led edu-
cational were from a nonphysician medical practitioner,
including but not limited to physical therapists, occupational
therapists, athletic trainers, chiropractors, massage specia-
lists, physician assistants, and nurse practitioners. Nonmed-
ical practitioner–led educational videos were from nonmedical
personnel such as students who did not meet the above qua-
lifications, coaches, and sports fans. Surgical technique videos

involved recordings of UCLR or repair procedures; these were
often paired with audio of the operating surgeon. Patient tes-
timonials involved patients describing their experiences with
UCL injuries. If the patient was a medical professional or if a
medical professional also provided information in the video,
the video was classified in the appropriate educational cate-
gory. Finally, news videos were uploaded by an official news
or sports broadcast agency and did not include a physician
interview.

Quality Assessment

The primary outcome measures in this analysis were qual-
ity assessment ratings (QARs) for diagnostic (QAR-D) and
treatment (QAR-T) content. Scoring rubrics were created
by the authors to evaluate quality of content in regard to
thoroughness, accuracy, and appropriateness for patient
education, in similar format to previous studies.13,29

Details of the QAR-D and QAR-T scoring rubrics can be
found in Table 1 and Table 2, respectively. Videos were
assigned separate categorical scores for both diagnostic and
treatment content: excellent (QAR ¼ 13-16), high (10-12),
moderate (7-9), fair (4-6), and poor (0-3) quality. Reviewer
disagreement on quality scoring was reconciled via discus-
sion and joint review of videos as needed.

It is important to note that if any inaccurate or
unfounded information was identified in a video related
to a specific QAR item, a score of 0 was assigned for that
item. Non–UCL related content, if present, was not evalu-
ated for medical accuracy. The medical judgment of the
authors and referencing of peer-reviewed literature was
used to determine the accuracy of statements made in

Figure 1. Search methodology flowchart. UCL, ulnar collateral ligament.
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videos. The total number and proportion of videos with �1
inaccurate statement was also recorded.

Finally, a comprehensibility parameter was developed to
evaluate the appropriateness of each video for patient edu-
cation, much like “readability” parameters are applied to
written materials. The comprehensibility scoring system
and definitions for each specific score can be found in Table
3. A score of 3 or higher was defined as acceptable for
patient education. An intraclass correlation coefficient
between the scores of the 2 reviewing authors was calcu-
lated for this parameter.

Statistical Analysis

Categorical variables were reported as counts and continuous
variables were reported as means with standard deviations
and ranges. The Shapiro-Wilk test was performed to examine

the distribution of individual variables for normality. The 1-
way analysis of variance (ANOVA) test was used to compare
means of continuous variables between groups. Bonferroni-
adjusted pairwise t tests were performed for any significant
differences found. The Fisher exact test was used to compare
means of categorical variables between groups. The Pearson
correlation coefficient was used to assess associations between
2 continuous variables. All analyses were performed with R
Version 4.1.0 (R Foundation for Statistical Computation).
Alpha level was set at < .05.

RESULTS

A total of 100 videos were included in this analysis. Date of
video upload ranged from October 28, 2011, to July 28,
2021. The mean duration of all videos was 6 minutes 31
seconds (range, 44 seconds to 43 minutes 31 seconds), the

TABLE 1
QAR for Evaluation of UCL Injury-Related Videos: Diagnostic Contenta

Video Characteristic Points Requirements and Appropriate Answersb

Explanation of Injury
UCL defined 1 Any mention of structure, function, or location of the UCL25,32

UCL injury defined 1 Any mention or description of what UCL injury entails (including but not limited to partial/
complete tear or sprain of the ligament)43

Reference to “Tommy John
surgery”

1 Any mention or relation of UCL injury to the phrase “Tommy John Surgery” or “Tommy John
ligament”; inclusion in video title considered sufficient1,12

Differential diagnosis 1 Inclusion of �1 of the following: medial epicondylitis, elbow fracture, elbow arthritis, flexor-
pronator mass strain, valgus extension overload43

History: Mechanism of Injury
Acute vs chronic 1 Any mention that UCL injury can be acute (including but not limited to single event, “giving way,”

“pop”) or chronic10,43

High-risk activities 1 Inclusion of �2 of the following high-risk activities: any throwing sport such as baseball or javelin,
tennis, wrestling, gymnastics, arm wrestling43

Valgus load 1 Video or illustration demonstrating valgus loading of the elbow; need not explicitly use the word
“valgus”

History: Symptoms
Pain in medial elbow 1 Any mention of pain or discomfort in medial elbow43

Decreased athletic
performance

1 Any mention of decreased throwing performance or decreased athletic performance related to
affected elbow or pain with throwing43

Additional symptoms 1 Inclusion of�1 of the following symptoms: mechanical symptoms (locking or catching in the elbow),
paresthesias (any mention of loss of sensation in ulnar distribution)43

History: Risk Factors
Risk factors discussed 1 Inclusion of �1 risk factor (including, but not limited to, increased throwing volume, increased

throwing velocity, shoulder/core weakness, and stiffness of upper extremity)5,19,24,39,43

Physical Examination
Tenderness at medial elbow 1 Tenderness to palpation at the location of the UCL43

Valgus instability testing 1 Medial joint line opening or basic valgus instability discussed or graphically depicted50

Advanced maneuvers 1 Milking maneuver or moving valgus test discussed or depicted graphically36,50

Imaging
Common modalities used 1 �1 relevant imaging modality discussed (radiograph, radiograph with valgus stress, CT, MRI,

MRA, dynamic ultrasound)7

Findings on imaging 1 Basic findings discussed (ligament partial or complete tear with or without edema, avulsion
fracture, loose bodies)7,34

Total QAR-D scorec 16

aCT, computed tomography; MRA, magnetic resonance arthrogram; MRI, magnetic resonance imaging; QAR, quality assessment rating;
QAR-D, QAR for diagnostic content; UCL, ulnar collateral ligament.

bIf any medically inaccurate statement or scientifically unproven data were included in a specific category, all points in that category were
forfeited.

cGrading: 13-16, excellent quality; 10-12, high quality; 7-9, moderate quality; 4-6, fair quality; 0-3, poor quality.
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mean number of views was 28,218 (range, 582 to 487,053),
and the mean number of likes was 195.66 (range, 0 to 3100).
There was no statistically significant correlation between

video duration and number of views (r ¼ 0.07; P ¼ .47).
A summary of the top 10 most-viewed videos can be found
in Appendix Table A1.

TABLE 2
QAR for Evaluation of UCL Injury-Related Videos: Treatment Contenta

Video Characteristic Points Requirements and Appropriate Answersb

General Information
Multifactorial nature of treatment 1 Any mention of multifactorial nature of treatment decisions and/or that risks and benefits

should be discussed with a clinician
Treatment Options

Nonoperative management 1 Any mention of nonoperative management including rest, activity modification, anti-
inflammatory medications, or physical therapy45

UCL repair 1 Any mention and description of UCL repair47,48

UCL reconstruction 1 Any mention and description of UCL reconstruction including discussion of graft
selection22,45,48,51

Indications
Indications for nonoperative
management

1 �1 indication mentioned (including, but not limited to, partial UCL tears, UCL tears in
nonathletes, UCL tears in those unwilling to undergo extensive rehabilitation)45

Indications for UCL repair 1 �1 indication mentioned (including but not limited to acute avulsion-type ruptures, proximal
or distal tears with good tissue quality)47,48

Indications for UCL reconstruction 2 Up to 2 points awarded for appropriate indications (including, but not limited to, acute
ruptures in high-level throwing athletes, significant chronic instability, insufficient tissue
for primary repair, recurrent pain after physical therapy)22,45,48,51

Postoperative Rehabilitation
Immobilization 1 Immobilization for 7-14 days28

Early range of motion 1 Any mention of active wrist, elbow, or shoulder range of motion after initial immobilization28

Strengthening 1 Any mention of strengthening exercises beginning 4-8 weeks after surgery28

Avoidance of valgus stress 1 Any mention of avoiding valgus stress until �12 weeks after surgery using description or
graphic illustration (appropriate to refer to previous valgus stress illustration if provided
earlier in video)28

Sport-specific rehabilitation 1 Any statement explaining that additional sport-specific rehabilitation protocols exist28

Natural Course and Prognosis
Outcomes associated with
nonoperative management

1 Any mention of the natural course of injury with nonoperative management (eg, 42% of
patients with nonoperative management return to preinjury activity at roughly 24 weeks,
may progress to medial epicondylitis, ulnar nerve tensile injury, valgus extension
overload)40,43

Outcomes associated with
operative management

1 Any mention of the outcomes after operative management (eg, 90% of patients shown to have
excellent outcomes following UCL reconstruction, return to competition at or above
preinjury level, of 85.7% mean return to competition of 12.2 months following UCL
reconstruction, expected return to competition timeline of roughly 7 to 12 months)4,51

Complications of operative
management

1 Inclusion of �2 potential complications (including, but not limited to, ulnar nerve injury,
medial antebrachial cutaneous nerve injury, ulnar/medial epicondylar fracture, elbow
stiffness, failure to return to preinjury performance)6,22

Total QAR-T scorec 16

aQAR, quality assessment rating; QAR-T, QAR for treatment content; UCL, ulnar collateral ligament.
bIf any medically inaccurate statement or scientifically unproven data were included in a specific category, all points in that category were

forfeited.
cGrading: 13-16, excellent quality; 10-12, high quality; 7-9, moderate quality; 4-6, fair quality; 0-3, poor quality.

TABLE 3
Video Comprehensibility

Score Description

1 Heavy use of medical jargon (80%-100% of concepts explained solely with the use of medical jargon); inappropriate for patient
education

2 Moderate use of medical jargon (>50% of concepts explained solely with the use of medical jargon); questionable appropriateness for
patient education

3 Minimal use of medical jargon (10%-25% of concepts explained solely with the use of medical jargon); acceptable for patient education
4 Absent or negligible use of unexplained medical jargon (nearly 0% of concepts explained solely with the use of medical jargon); highly

appropriate for patient education
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The mean QAR-D of all 100 videos was 4.83 ± 3.41 (fair
quality), the median score was 4, and the range was 0 to 15
(Figure 2). The most commonly omitted item in QAR-D was

“differential diagnosis” (92 videos failed to include). The
mean QAR-T of all 100 videos was 2.76 ± 3.26 (poor quality),
the median score was 2, and the range was 0 to 16 (Figure
2). Only 3 videos discussed “indications for UCL repair,”
and only 4 videos described needing to “avoid valgus stress
postoperatively.” A total of 12 videos included �1 inaccu-
racy. The mean comprehensibility score was 2.66 ± 1.12,
with 39 videos falling below the acceptable comprehensibil-
ity threshold (ie, score <3). The intraclass correlation coef-
ficient for comprehensibility scores was r ¼ 0.82 (P < .01).

Analysis by QAR-D

Regarding QAR-D categories, 3 videos were of excellent qual-
ity, 8 were graded as high quality, 14 were moderate quality,
38 were fair quality, and 37 videos were poor quality. Videos
with the highest QAR-D scores are highlighted in Appendix
Table A2. After performing ANOVA tests for each of the basic
video characteristics (eg, duration, views, likes), the only sta-
tistically significant difference between the 5 QAR-D groups

Figure 2. Distribution of QAR-D and QAR-T scores from the 100
most-viewed videos related to ulnar collateral ligament injury
and management. QAR, quality assessment rating; QAR-D,
QAR for diagnostic content; QAR-T, QAR for treatment content.

TABLE 4
Video Evaluation by QAR-D Categorya

QAR-D Categoryc

Total Videos
(N ¼ 100)b

Excellent
Quality
(n ¼ 3)

High
Quality
(n ¼ 8)

Moderate
Quality
(n ¼ 14)

Fair
Quality
(n ¼ 38)

Poor
Quality
(n ¼ 37) P

Video Characteristic
Duration, minutes:seconds 6:31 ± 6:18 14:06 11:09 7:33 4:23 6:41 .022
Days online 1810 ± 906 2121 1672 1736 1949 1700 .707
Views 28,218 ±

65,929
16,592 36,090 62,246 24,556 18,344 .214

Views per day 32.48 ± 146.37 11.33 175.54 30.82 11.55 25.39 .128
Likes 195.66 ±

462.82
128.00 432.13 331.14 127.47 168.78 .213

Likes per day 0.53 ± 3.00 0.09 3.07 0.29 0.07 0.58 .318
Likes per 1000 views 8.29 ± 8.62 4.91 9.78 10.22 6.41 9.44 .808
Dislikes 6.30 ± 14.26 3.00 6.38 12.86 5.61 4.78 .427
Likes:dislikes ratio 26.25 ± 27.96 21.33 36.17 31.42 19.64 29.33 .805

Video Source .113
Physician-led educational 35 2 (67.7) 5 (62.5) 5 (35.7) 19 (50.0) 4 (10.8)
Other medical practitioner–led
educational

20 1 (33.3) 1 (12.5) 5 (35.7) 6 (15.8) 7 (18.9)

Nonmedical practitioner–led
educational

13 0 (0) 1 (12.5) 3 (21.4) 2 (5.3) 7 (18.9)

Surgical technique 16 0 (0) 0 (0) 1 (7.1) 6 (15.8) 9 (24.3)
Patient testimonial 9 0 (0) 1 (12.5) 0 (0) 2 (5.3) 6 (16.2)
News 7 0 (0) 0 (0) 0 (0) 3 (7.9) 4 (10.8)

Comprehensibility Score .645
4 28 1 (33.3) 4 (50) 4 (28.6) 7 (18.4) 12 (32.4)
3 33 0 (0) 1 (12.5) 6 (42.9) 16 (42.1) 10 (27.0)
2 16 1 (33.3) 1 (12.5) 3 (21.4) 6 (15.8) 5 (13.5)
1 23 1 (33.3) 2 (25) 1 (7.1) 9 (23.6) 10 (27.0)

Inaccuracy >.999
No medical inaccuracies 88 3 (100) 7 (87.5) 13 (92.9) 33 (86.8) 32 (86.5)
�1 medical inaccuracy 12 0 (0) 1 (12.5) 1 (7.1) 5 (13.2) 5 (13.5)

aBoldface P value indicates statistically significant difference between quality groupings (P < .05). QAR, quality assessment rating; QAR-
D, QAR for diagnostic content.

bData are presented as mean ± SD or No. of overall videos.
cData are presented as mean or No. of videos in that category (% of category total).
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was video duration (F¼ 5.45; P¼ .022) (Table 4). The QAR-D
videos graded as excellent and high quality were the longest
(mean duration 14 minutes and 6 seconds and 11 minutes and
9 seconds, respectively) and significantly differed in length
from the lesser quality videos (P< .01). Duration was also the
only video characteristic found to correlate positively with
numerical QAR-D scores (r ¼ 0.26; P < .01). Moderate-
quality QAR-D videos garnered the highest mean views
(62,246) and mean likes per 1000 views (10.22), although
there were no statistically significant differences between the
groups in either of these categories.

Each of the 5 QAR-D categories were also stratified by
source (Table 4). All 3 excellent-quality QAR-D videos were
either physician-led educational or other medical practi-
tioner–led educational videos. The vast majority (24/29;
82.8%) of nonmedical practitioner–led educational, patient
testimonial, and news videos fell within the QAR-D cate-
gories of fair quality or poor quality. The number of videos
achieving each comprehensibility score (1 through 4) from

each of the 5 QAR-D categories was also identified, but no
statistically significant difference was found between the
groups (Table 4).

Analysis by QAR-T

Regarding QAR-T categories, 3 videos were graded as excel-
lent quality, 2 were high quality, 6 were moderate quality,
17 were fair quality, and 72 videos were poor quality.
Videos with the highest QAR-T scores are highlighted in
Appendix Table A3. Similar to the analysis of diagnostic
content, the only statistically significant difference
between the QAR-T groups from ANOVA testing of each
video characteristic was video duration (F ¼ 36.26; P <
.01) (Table 5). Excellent-quality and high-quality QAR-T
videos were significantly longer (mean duration 20 minutes
9 seconds and 23 minutes 21 seconds, respectively). There
was also a positive correlation between numeric QAR-T
scores and duration (r ¼ 0.51; P < .01). Poor-quality QAR-

TABLE 5
Video Evaluation by QAR-T Categorya

QAR-T Categoryc

Total Videos
(N ¼ 100)b

Excellent
Quality
(n ¼ 3)

High
Quality
(n ¼ 2)

Moderate
Quality
(n ¼ 6)

Fair
Quality
(n ¼ 17)

Poor
Quality
(n ¼ 72) P

Video Characteristic
Duration, minutes:seconds 6:31 ± 6:18 20:09 23:21 7:08 8:09 5:02 < .001
Days online 1810 ± 906 2276 1876 2073 1732 1786 .352
Views 28,218 ±

65,929
23,483 15,349 13,355 26,235 30,480 .572

Views per day 32.48 ± 146.37 13.28 8.08 4.68 88.00 23.17 .864
Likes 195.66 ±

462.82
144.33 107.50 42.83 266.47 196.26 .679

Likes per day 0.53 ± 3.00 0.10 0.06 0.02 1.51 0.37 .929
Likes per 1000 views 8.29 ± 8.62 4.75 6.32 7.59 9.70 8.21 .628
Dislikes 6.30 ± 14.26 4.00 2.50 2.50 5.29 7.06 .392
Likes:dislikes ratio 26.25 ± 27.96 22.33 50.25 26.50 24.39 26.16 .792

Video Source .505
Physician-led educational 35 3 (100) 1 (50) 3 (50) 10 (58.8) 18 (25.0)
Other medical practitioner–led
educational

20 0 (0) 1 (50) 1 (16.7) 2 (11.8) 16 (22.2)

Nonmedical practitioner–led
educational

13 0 (0) 0 (0) 1 (16.7) 1 (5.9) 11 (15.3)

Surgical technique 16 0 (0) 0 (0) 1 (16.7) 3 (17.6) 12 (16.7)
Patient testimonial 9 0 (0) 0 (0) 0 (0) 1 (5.9) 8 (11.1)
News 7 0 (0) 0 (0) 0 (0) 0 (0) 7 (9.7)

Comprehensibility Score .758
4 28 1 (33.3) 0 (0) 1 (16.7) 5 (29.4) 21 (29.2)
3 33 1 (33.3) 2 (100) 1 (16.7) 5 (29.4) 24 (33.3)
2 16 0 (0) 0 (0) 1 (16.7) 4 (23.5) 11 (15.3)
1 23 1 (33.3) 0 (0) 3 (50) 3 (17.6) 16 (22.2)

Inaccuracy >.999
No medical inaccuracies 88 3 (100) 2 (100) 6 (100) 15 (88.2) 62 (86.1)
�1 medical inaccuracy 12 0 (0) 0 (0) 0 (0) 2 (11.8) 10 (13.9)

aBoldface P value indicates statistically significant difference between quality groupings (P < .05). QAR, quality assessment rating; QAR-
T, QAR for treatment content.

bData are presented as mean ± SD or No. of overall videos.
cData are presented as mean or No. of videos in that category (% of category total).
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T videos garnered the highest mean views (30,480), but
there was no statistically significant difference between
groups. Comparison of mean likes of combined poor- and
fair-quality QAR-T videos (mean ¼ 209.67) versus com-
bined moderate-, high-, and excellent-quality QAR-T videos
(mean ¼ 82.27) revealed that the lower quality videos had
significantly more likes (P ¼ .039).

Each of the 5 QAR-T categories was also stratified by
source (Table 5). All 5 high-to-excellent quality QAR-T
videos were either physician-led educational or other med-
ical practitioner–led educational videos. All but 1 (28/29;
96.6%) of the nonmedical practitioner–led educational,
patient testimonial, and news videos fell within the QAR-
T category of “fair” or “poor” quality. The QAR-T groups did
not differ with regard to the relative proportions of each
comprehensibility score (Table 5).

Analysis by Video Source

The most common video source was physician-led educa-
tional (n ¼ 35) followed by other medical practitioner–led
educational (n ¼ 20), surgical technique (n ¼ 16), nonmed-
ical practitioner–led educational (n ¼ 13), patient testimo-
nial (n ¼ 9), and news (n ¼ 7) (Figure 3). ANOVA tests
identified statistically significant differences between video
source groups for both QAR-D and QAR-T scores (Table 6).
Physician-led educational videos had both the highest
mean QAR-D (6.37) and the highest mean QAR-T (4.34),
and these means were significantly greater than the com-
bined QAR-D and QAR-T means of the other 5 source cate-
gories (P < .01 and P < .01, respectively). While not
statistically significant, physician-led educational videos
had the lowest percentage of videos containing inaccuracies
(2/35; 5.71%). Patient testimonial videos had the highest
mean views (70,335) despite having the lowest mean
QAR-D (2.33) and second lowest mean QAR-T (1.22), but

none of these findings reached statistical significance.
Technique videos demonstrated the lowest mean compre-
hensibility score (1.13) on ANOVA and confirmatory t test-
ing (P < .01).

DISCUSSION

The purpose of this study was to evaluate the top 100 most-
viewed YouTube videos related to UCL injury using 4 key
parameters: QAR-D, QAR-T, presence of inaccurate infor-
mation, and comprehensibility. Key statistically significant
findings included the association between video quality and
duration (P< .01 for both QAR-D and QAR-T) as well as the
increased mean video quality scores (QAR-D, 6.37; QAR-T,
4.34) among physician-led educational videos (P < .01 for
both). Also striking was the overall predominance of low-
quality videos; 75 videos were of fair or poor quality for
diagnostic content, 89 videos were of fair or poor quality for
treatment content, and 12 videos included �1 inaccuracy.
Similar findings have been reported by other studies eval-
uating online video content for numerous orthopaedic con-
ditions.2,3,8,9,13,17,29,49,52 In terms of comprehensibility,
almost 40% (n ¼ 39) of all videos were deemed inappropri-
ate for patient education.

The only video attribute found to correlate significantly
with video quality (both QAR-D and QAR-T scores) in the
present study was video duration (r¼ 0.26, P < .01; and r¼
0.51, P < .01, respectively). Videos scoring excellent in
QAR-D averaged 14 minutes 6 seconds and videos scoring
excellent in QAR-T averaged 20 minutes 9 seconds, while
the overall mean duration was 6 minutes 31 seconds. This
finding was somewhat expected, as the QAR-D and QAR-T
scoring rubrics awarded points based on whether or not a
video addressed critical aspects of the diagnosis and man-
agement of UCL injuries. As such, videos of longer duration
would be expected to contain more content and therefore
earn higher scores. Interestingly, video quality did not cor-
relate with likes or views, perhaps because viewers of
online content prefer brevity. In fact, previous research has
revealed that viewership of online content exponentially
decreases after the 6-minute mark.18 Moving forward,
developers of online patient education videos should aim
to strike a balance between thoroughness and brevity, so
as to present the essential information regarding a certain
medical topic while maintaining viewer interest. In addi-
tion, future video quality analyses may consider incorporat-
ing brevity into the overall quality rating rubric.

Regarding the accuracy of YouTube content related to
UCL injuries, the most commonly encountered inaccurate
statement was that “throwing curveballs increases the risk
of a UCL injury,” which was mentioned in 25% of videos
containing an inaccuracy (3 out of 12). This statement is not
supported by the current orthopaedic literature. Further-
more, Keller et al26 have in fact demonstrated that a cohort
of 83 Major League Baseball pitchers with history of UCLR
pitched a higher rate of fastballs compared with matched
controls (46.7% vs 39.4%; P ¼ .035), with no difference in
rate of curveballs (8.5% vs 8.2%; P ¼ .88). Misconceptions
regarding UCL injuries are numerous and widespread,

Figure 3. Video distribution by source of most-viewed videos
related to ulnar collateral ligament injury.
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particularly those about treatment and expected postoper-
ative outcomes. A survey of 516 sportswriters, for instance,
found that 45.5% either did not know or believed that no
injury was necessary for players to benefit from UCLR.
Such misinformation can greatly influence patients’ deci-
sion making and further supports the need for peer-
reviewed patient education materials.12

Interestingly, only 3 videos discussed indications for
UCL repair (as opposed to UCL reconstruction) despite an
abundance of recent research demonstrating considerable
success with UCL repair when performed for the proper
indications.15,35,47,48 This finding could be representative
of the lag between the publication of novel research in
peer-reviewed journals and the incorporation of these find-
ings into freely available online video content. As orthopae-
dic surgery continues to evolve as a field, there will be a
continued need to produce updated online patient educa-
tion materials so that patients can fully consider all avail-
able options.

Several readability studies conducted in the field of
orthopaedics have demonstrated that patient education
materials often require reading comprehension beyond the
recommended sixth-grade level.14,31,41,42,53 While several
tools exist to assess comprehensibility of written patient
education materials (eg, the Flesch Reading Ease Score, the
Gunning fog index), most are automated text-evaluation
systems that are incompatible with video content.20 As
such, a novel 4-point video comprehensibility scale was
devised for this study and demonstrated good interrater
reliability (r ¼ 0.82; P < .01). This scale also addressed a
major limitation of most readability studies, which often
only evaluate the length of words and number of words per
sentence, without considering the presence of medical jar-
gon.14,31,53 The mean comprehensibility of videos in the
present analysis (2.66) was below the threshold score of 3
(ie, acceptable for patient education), suggesting that both
the quality and the comprehensibility of UCL-related con-
tent on YouTube is inadequate (Table 3). Problematically,
the video source with the highest mean quality scores
(physician-led educational: QAR-D, 6.37 [P < .01]; QAR-T,

4.34 [P < .01]) had a mean comprehensibility score below
the acceptable threshold (mean comprehensibility, 2.91)
(Table 6).

As shared decision making gains wider acceptance and
adoption, patient education will become more important
than ever. Patients will increasingly turn to the internet
as a source of medical information given the tremendous
accessibility of online content. As such, it is imperative that
patients have unrestricted access to high-quality, accurate,
and comprehensible medical content. To this end, the med-
ical community must strive to improve the quality of med-
ical content on the internet and can accomplish this task
through a variety of initiatives. Most obviously, medical
experts must continue to create evidence-based content
that reflects patient preferences in terms of format, con-
tent, and duration. Academic promotion committees could
consider placing some degree of value to the development of
such patient-targeted medical content, similar to what is
currently done for the publication of peer-reviewed
research. In addition, professional societies could serve as
arbiters of online medical content, providing “kitemarks” or
seals of approval for content that meets certain quality
standards.33

Limitations

This study is not without its limitations. First, this study
provides only a snapshot in time; as new YouTube videos
are created, the overall quality of content may change. Sec-
ond, the scoring rubric utilized to assess video quality
emphasized thoroughness and accuracy. It is possible that
certain videos contained excellent content but received a
low-quality rating due to a narrow focus or a single inaccu-
racy. For example, a video describing the “modified milking
maneuver” was excellent in depicting this physical exami-
nation maneuver but scored poorly overall as it did not
cover any additional topics related to UCL injury. It is pos-
sible that certain individuals utilize YouTube to obtain spe-
cific information regarding a certain aspect of a medical
condition rather than a comprehensive overview.

TABLE 6
Video Evaluation by Sourcea

Variable

Physician-Led
Educational

(n ¼ 35)

Other Medical
Practitioner–Led

Educational
(n ¼ 20)

Nonmedical
Practitioner–Led

Educational
(n ¼ 13)

Surgical
Technique
(n ¼ 16)

Patient
Testimonial

(n ¼ 9)
News

(n ¼ 7) P

Duration, minutes:
seconds

6:05 7:42 4:15 8:00 7:25 4:45 .934

QAR-D, mean 6.37 5.10 4.23 4.00 2.33 2.57 < .001
QAR-T, mean 4.34 2.10 1.85 2.56 1.22 0.86 < .001
Comprehensibility,

mean
2.91 2.55 2.92 1.13 3.89 3.14 < .001

Inaccuracy, count (%) 2 (5.71) 3 (15) 3 (23.1) 1 (6.3) 1 (11.1) 2 (28.6) .457
Views, mean 36,560 16,521 29,468 8,248 70,335 9,105 .771
Likes, mean 205.03 132.50 173.23 31.63 743.00 42.14 .540

aBoldface P values indicate statistically significant difference between sources (P< .05). QAR, quality assessment rating; QAR-D, QAR for
diagnostic content; QAR-T, QAR for treatment content.
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CONCLUSION

Based on an analysis of the top 100 most-viewed videos, the
overall quality of YouTube content related to the diagnosis
and treatment of UCL injuries was found to be low (mean
QAR-D, 4.83 out of 16; mean QAR-T, 2.76 out of 16). In
addition, no correlation was observed between video quality
and views/likes, suggesting that patients are not preferen-
tially utilizing the limited high-quality content that does
exist on the YouTube platform. Similarly, while
physician-led educational videos tended to be of higher
quality, patient testimonial videos had the most views on
average. In addition, almost half of all videos were deemed
inappropriate for patient education in terms of comprehen-
sibility, as defined by our novel comprehensibility parame-
ter. These findings represent an evolving problem as
patients increasingly turn to the internet as a source of
medical information. There is a clear need for physicians
and other health care professionals to produce evidence-
based and high-quality patient education videos that are
appropriate in terms of comprehensibility level and that
cater to patient preferences with regard to content (eg,
patient testimonials) and duration (preference for brevity).
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APPENDIX

APPENDIX TABLE A1
Overview of Most-Viewed Videosa

No. of Views
No. of
Likes Video Title Video URL Source

QAR-D
Score

QAR-T
Score

Comprehensibility
Score

Inaccuracy
Present

487, 053 1,300 Elbow Ulnar
Collateral Ligament
(Tommy John)
Surgery – Dr.
Randy S.
Schwartzberg

https://www.youtube.
com/watch?
v¼DWthdoj8Lws

Physician-led
edu

9 1 3 No

290,439 1,900 Tommy John For
Teens: Why Kids
Get Major League
Surgery | TODAY

https://www.youtube.
com/watch?
v¼aE0ExKT3zzo

Patient
testimonial

5 3 3 Yes

252,018 517 UCL Reconstruction
(Tommy John) of the
Elbow

https://www.youtube.
com/watch?
v¼wvYaQB2bFUs

Physician-led
edu

4 2 1 No

177,471 394 Understand.com |
New UCL
Reconstruction
(Tommy John
Surgery) Animation

https://www.youtube.
com/watch?
v¼Ib2gfAqoBnM

Nonmedical
practitioner–
led edu

3 1 4 No

171,313 3,100 Dustin May Tommy
John Surgery -
Backstage Dodgers
Season 8 (2021)

https://www.youtube.
com/watch?
v¼moFbAkfhlVs

Patient
testimonial

10 4 4 No

(continued)
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APPENDIX TABLE A2
Overview of the Videos With Highest QAR-D Scorea

QAR-D
Score Video Title Video URL Source

Comprehensibility
Score

Inaccuracy
Present

13 & Part 1) UCL injury of the elbow:
signs, symptoms and mechanism of
injuryb

& Part 2) Tommy John surgery for a
UCL injury of the elbowb

& https://www.youtube.com/
watch?v¼winYjwn_PZs&
t¼203s

& https://www.youtube.com/
watch?v¼WkGKgrfNQSY

Physician-led edu 4 No

12 UCL Reconstruction - Andrews Sports
Medicine & Orthopaedic Center

https://www.youtube.com/watch?
v¼5Za-nl105tY

Physician-led edu 3 No

10 Dustin May Tommy John Surgery -
Backstage Dodgers Season 8 (2021)

https://www.youtube.com/watch?
v¼moFbAkfhlVs

Patient testimonial 4 No

10 Staying in the Game: Throwing
Injuries and Tommy John Surgery

https://www.youtube.com/watch?
v¼j5UdmVY6P_g

Physician-led edu 4 No

10 Ulnar Collateral Ligament Injuries &
Treatment Explained by a Phoenix
Orthopedic (480)219-3342

https://www.youtube.com/watch?
v¼7YLkQlR49GU&t¼105s

Physician-led edu 4 No

15 What Are the Treatment Options for
UCL Tears of the Elbow in Athletes?c

https://www.youtube.com/watch?
v¼RSjNyKLeZM8

Physician-led edu 1 No

14 Ulnar Collateral Ligament (UCL) Dx,
Tx, Sxc

https://www.youtube.com/watch?
v¼CpgmJehb7fQ

Other medical
practitioner–led
edu

2 No

12 Ulnar Collateral Ligament Sprainc https://www.youtube.com/watch?
v¼pog0wKnDC4Y

Nonmedical
practitioner–led
edu

1 Yes

11 UCL Injury and Rehabilitationc https://www.youtube.com/watch?
v¼2MihjA1sOn4

Nonmedical
practitioner–led
edu

1 No

aDx, diagnosis; edu, educational; QAR-D, quality assessment rating for diagnostic content; Sx, symptoms; Tx, treatment; UCL, ulnar
collateral ligament.

bVideos were scored as a series.
cVideo either fell below the “appropriate” comprehensibility threshold (score <3) or contained a medical inaccuracy.

Appendix Table A1 (continued)

No. of Views
No. of
Likes Video Title Video URL Source

QAR-D
Score

QAR-T
Score

Comprehensibility
Score

Inaccuracy
Present

106,568 573 UCL Surgery - 3D
Reconstruction

https://www.youtube.
com/watch?
v¼6u0umafLue0

Nonmedical
practitioner–
led edu

8 2 3 No

78,568 321 Dr. James Andrews on
the rise of Tommy
John surgery

https://www.youtube.
com/watch?
v¼utqT9EgRUtw

Physician-led
edu

9 4 3 No

71,871 448 The Moving Valgus
Stress Test for MCL
Tears of the Elbow

https://www.youtube.
com/watch?v¼JIU_
kv5VoQk

Other medical
practitioner–
led edu

5 0 2 No

67,989 385 Miami Marlins’ Jose
Fernandez on his
journey back from
Tommy John
surgery

https://www.youtube.
com/watch?
v¼jJ7ILrU–qI

Patient
testimonial

1 0 4 No

67,158 2,100 Doctor Explains
Pitcher Dies After
Tommy John
Surgery

https://www.youtube.
com/watch?v¼Xk_
NwnYfCbQ

Physician-led
edu

1 0 3 No

a3D, 3-dimensional; edu, educational; MCL, medial collateral ligament; QAR-D, quality assessment rating for diagnostic content; QAR-T,
quality assessment rating for treatment content; UCL, ulnar collateral ligament.
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APPENDIX TABLE A3
Overview of the Videos With Highest QAR-T Scorea

QAR-T
Score Video Title Video URL Source

Comprehensibility
Score

Inaccuracy
Present

13 & Part 1) UCL injury of the elbow:
signs, symptoms and mechanism of
injuryb

& Part 2) Tommy John surgery for a
UCL injury of the elbowb

& https://www.youtube.com/
watch?v¼winYjwn_PZs&
t¼203s

& https://www.youtube.com/
watch?v¼WkGKgrfNQSY

Physician-led edu 4 No

13 UCL Reconstruction - Andrews Sports
Medicine & Orthopaedic Center

https://www.youtube.com/watch?
v¼5Za-nl105tY

Physician-led edu 3 No

11 Professional Baseball Player
Experiences With Tommy John
Surgery

https://www.youtube.com/watch?
v¼zSViNiDPWR0

Nonmedical
practitioner–led
edu

3 No

11 Tommy John Surgery - Ulnar
Collateral Ligament Reconstruction
for Baseball Pitchers

https://www.youtube.com/watch?
v¼JauwgWDuaA0

Physician-led edu 3 No

8 Dustin May needs TOMMY JOHN
SURGERY!? . . . Orthopedic Surgeon
Explains

https://www.youtube.com/watch?
v¼zCdP4JhtsUc

Physician-led edu 4 No

16 What are the Treatment Options for
UCL Tears of the Elbow in Athletes?c

https://www.youtube.com/watch?
v¼RSjNyKLeZM8

Physician-led edu 1 No

9 UCL Injury and Rehabilitationc https://www.youtube.com/watch?
v¼2MihjA1sOn4

Nonmedical
practitioner–led
edu

1 No

9 Ulnar Collateral Ligament (UCL) Dx,
Tx, Sxc

https://www.youtube.com/watch?
v¼CpgmJehb7fQ

Other medical
practitioner–led
edu

2 No

9 UCL Repair with InternalBrace
Ligament Augmentationc

https://www.youtube.com/watch?
v¼zW1oYXw7ODQ

Surgical technique 1 No

aDx, diagnosis; edu, educational; QAR-T, quality assessment rating for treatment content; Sx, symptoms; Tx, treatment; UCL, ulnar
collateral ligament.

bVideos scored as a series.
cVideo either fell below the “appropriate” comprehensibility threshold (score <3) or contained a medical inaccuracy.
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