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ABSTRACT
Background: Given the high volume of user traffic to YouTube, it is important that the medical information disseminated 

on this platform is of high quality. Unfortunately, previous studies have demonstrated this to not be the case. We aimed to evaluate 
the quality and educational content of YouTube videos concerning spine tumors using 2 previously validated assessment tools.

Methods: The first 50 videos returned by the keyword search “spine tumor” were included in the study. The JAMA 
benchmark criteria (range: 0–4) were used to assess video reliability, whereas the Global Quality Score (GQS) (range: 0–5) was 
used to determine educational quality and content.

Results: Videos were primarily authored by academic medical groups (80%), while content was primarily related to 
disease- specific information (44%) or the patient experience (24%). Surgical treatment options and nonsurgical management 
were discussed in 66% and 50% of all videos, respectively. Sixty percent of videos reported benefits of treatment, while 44% 
reported potential risks or complications. The average JAMA score and GQS were 3.1 ± 0.27 (range: 3–4) and 2.6 ± 1.3 (range: 
1–5), respectively. Multivariate linear regression analyses revealed that video duration (β = 0.00697, P = 0.04) and number 
of views (β = 0.000018, P = 0.001) were positively associated with JAMA score. Video duration and number of dislikes were 
associated with higher GQS (β = 0.041, P = 0.025) and lower GQS (β = −0.189, P = 0.04), respectively. Lastly, number of days 
since upload was associated with lower Video Power Index (β = −0.003, P = 0.003).

Conclusions: The reliability, quality, and educational content of YouTube videos were poor to suboptimal. Physicians 
should be wary of the education provided by YouTube on spine tumors and guide patients in seeking out additional sources of 
information.

Clinical Relevance: YouTube videos are commonly viewed by patients seeking health information on spine tumors. 
While certain videos may provide useful information, the absence of an editorial process allows videos with poor reliability and 
low quality to be uploaded. We believe these findings may be useful to physicians seeking ways to better guide their patients 
with the most appropriate educational tools throughout their disease management.

Tumor

Keywords: metastasis, patient education, quality, reliability, spine tumor, YouTube

INTRODUCTION

Spine tumors can be classified as either primary or 
metastatic tumors. Primary spine tumors originate within 
the spine, whereas metastatic spine tumors are due to the 
spread of cancerous lesions in other tissues.1 Primary 
spinal tumors (extradural, intradural extramedullary, 
and intradural intramedullary) include schwannomas, 
meningiomas, ependymomas, astrocytomas, chordomas, 
hemangioblastomas, osteosarcomas, osteoid osteomas, 
and neurofibromas.2–4 Although primary spine tumors 
are rare, metastatic spine tumors are a common manifes-
tation of many different types of cancers, namely of the 
lung, breast, prostate, kidney, and gastrointestinal tract.1,5 
Estimates of the rate of spinal metastasis range from 50% 
to 70% of all cancer patients.1 Patients with spine tumors 
most commonly present with back or neck pain with a 

slow onset that gradually worsens until it finally persists 
through the night and at rest.1 Metastatic tumors can result 
in pathologic fractures and epidural compression leading 
to neurological deficits, radiculopathy, and instability.1,6,7 
Furthermore, complications from metastatic spine surgery 
are common and are most frequently related to surgical 
wounds.8,9

As with patients with various diagnoses, patients diag-
nosed as having a spine tumor often turn to the internet to 
learn more about their disease. In fact, a survey conducted 
by the Pew Research Center found that 90% of American 
adults utilized the internet in 2019.10 This was an enor-
mous increase from 2000, when internet use among US 
adults was only at 52%.10 More importantly, a separate 
study conducted in 2013 found that 59% of US adults used 
the internet specifically for health information.11 YouTube, 
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a site frequently visited by internet users, has many videos 
that provide health information for a variety of spine con-
ditions. The site currently has more than 2 billion users, 
and more than 1 billion hours of video are watched every 
day.12 Due to the high volume of user traffic to YouTube, 
it is of paramount importance that the medical informa-
tion disseminated by the site be of high quality in order 
to avoid misinformation. Unfortunately, previous studies 
have demonstrated this to not be the case.13–17

While quality- based analyses of YouTube content 
involving the spine have been conducted for kyphosis14 
and scoliosis,15 there is a paucity of data for videos regard-
ing spine tumors. The objective of the present study was 
to evaluate the overall quality, reliability, and educational 
content of YouTube videos related to spine tumors using 2 
previously validated assessment tools.

METHODS

Institutional review board approval was not required 
as only publicly available data were used. The first 50 
YouTube videos identified by the keyword search “spine 
tumor” on 7 July 2020 were included in the study. The 
number of videos evaluated was determined by previously 
published orthopedic YouTube studies.13–17

The following video characteristics were recorded for 
each video: (1) video title, (2) duration, (3) number of 
views, (4) number of likes, (5) number of dislikes, (6) 
number of comments, (7) days since upload, (8) like ratio 
(no. of likes/[no. of likes + no. of dislikes] × 100), (9) view 
ratio (no. of views/day), (10) the Video Power Index (VPI), 
a measure of video popularity (like ratio × view ratio/100), 
(11) gender of the physician or patient, (12) race of the 

physician or patient, (13) authorship, (14) type of content, 
(15) type of tumor described, and (16) whether the tumor 
described was primary or metastatic. All video charac-
teristics subject to change with time including number of 
views, likes, dislikes, comments, and days since upload 
were collected in the span of 1 day, on 7 July 2020.

Video authorship was divided into categories as 
described by Belayneh and Mesfin18 and included: (1) aca-
demic medical group, (2) biomedical industry, (3) private 
medical group, (4) insurance company, and (5) others. 
Video content was categorized by the following: (1) adver-
tisement, (2) disease- specific information, (3) nonsurgical 
management, (4) patient experience, (5) surgical technique 
or approach, and (6) others.

Additionally, each video was evaluated for the inclu-
sion of the following: (1) description of the tumor, (2) 
diagnosis, (3) surgical treatment options, (4) nonsurgical 
alternatives, (5) inclusion criteria, (6) exclusion criteria, 
(7) benefits of treatments, (8) complications or risks of 
treatment, and (9) postoperative or post- treatment course.

Two tools were used to assess the video reliability, 
educational content, and quality of videos. The JAMA 
benchmark criteria consist of a maximum of 4 points, with 
higher scores indicating greater video reliability (Table 1). 
The Global Quality Score (GQS) consists of a maximum 
of 5 points, with higher scores indicating greater educa-
tional content and video quality (Table 2). Both the JAMA 
benchmark criteria and the GQS have been used in previ-
ous literature and shown to be valid assessment tools.

Statistical Methods

Descriptive statistics were calculated and reported for 
all video characteristics and scores. Continuous variables 
were reported as means with standard deviation or ranges, 
while categorical variables were reported as counts with 
percentages. Video characteristic associations with the 
JAMA score, GQS, and VPI were determined by multi-
variable linear regression. Intraobserver reliability was 
1.0 (95% CI 1.0–1.0) for the JAMA score and 0.95 (95% 
CI 0.87–0.98) for the GQS. All statistical analyses were 
performed with Stata version 16.1 (StataCorp, College 
Station, TX, USA). Statistical significance was set to P < 
0.05.

RESULTS

Fifty videos were included in the study. The mean video 
duration was 8.1 ± 12 minutes (range: 0.87−57 minutes), 
and the mean number of views was 21,629 ± 82,734 
views (range: 243−582,611). Additional video character-
istics are summarized in Table 3. Videos were authored by 

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. Global Quality Score criteria.

Grade Description of Quality

1 Poor quality and unlikely to be of use for patient education
2 Poor quality and of limited use to patients because some information 

is present
3 Suboptimal quality and flow; somewhat useful to patients; important 

topics are missing; some information is present
4 Good quality and flow; useful to patients because most important 

topics are covered
5 Excellent quality and flow; highly useful to patients
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academic medical groups in 40 videos (80%), the biomed-
ical industry in 1 video (2%), and private medical groups 
in 4 videos (4%) (Table 3). Content was primarily related 
to disease- specific information (44%) or the patient expe-
rience (24%) (Table 3). Surgical treatment options and 
nonsurgical management were discussed in 66% and 
50% of all videos, respectively (Table 4). Sixty percent of 
videos reported benefits of treatment, while 44% reported 
potential risks or complications (Table 4).

The mean ± SD JAMA score and GQS were 3.1 ± 0.27 
(range: 3–4) and 2.6 ± 1.3 (range: 1–5), respectively. Mul-
tivariate linear regression analyses revealed that video 
duration (β = 0.00697, P = 0.04) and number of views (β 
= 0.000018, P = 0.001) were positively associated with 
JAMA score. Video duration and number of dislikes were 
associated with higher GQS (β = 0.041, P = 0.025) and 
lower GQS (β = −0.189, P = 0.04), respectively. Number 
of days since upload was associated with lower VPI (β = 
−0.003, P = 0.003).

DISCUSSION

The advancement of the internet has provided new, 
easily accessible sources for patients seeking additional 
health information. While YouTube is a commonly used 
source for this purpose, the reliability, quality, and educa-
tional content of videos may be poor for patient use.14,19,20 
It is important for healthcare providers to consider both the 
large online audience and lack of quality of health- related 
YouTube videos when caring for patients.14,21,22 Thus, we 
aimed to evaluate the quality, reliability, and educational 
content of YouTube videos concerning spine tumors. In 
this study of 50 YouTube videos, we (1) determined the 
average JAMA score and GQS, suggesting poor to subop-
timal educational quality and reliability; (2) determined 
that YouTube videos often provide incomplete informa-
tion, with many missing descriptions of the inclusion and 
exclusion criteria for treatment, potential complications, or 
post- treatment sequelae; and (3) demonstrated significant 
associations between video characteristics and the JAMA 
score, GQS, and VPI.

Overall, the reliability, quality, and educational content 
of YouTube videos analyzed in this study were poor to 
suboptimal. The GQS of 2.6 was low, yet consistent with 
findings in previous studies. For example, Kunze et al 
reported a GQS of 2.12 for a meniscus study13 and 2.3 
for a posterior cruciate ligament study.16 These low scores 
may be explained by the lack of an editorial process for 
YouTube videos. Interestingly, the JAMA score, at 3.1, was 
higher than those in previous studies that have reported 
scores of 2.02,16 1.55,13 1.36,14 and 1.32.15 This finding 

Table 3. Video characteristics of included YouTube videos.

Video Characteristic Mean (SD) (Range) or n (%)

Video duration (min) 8.1 (12) (0.87–57)
Number of views 21,629 (82,734) (243–582,611)
Number of days since upload 1887 (1147) (121–3950)
View ratio 9.4 (23) (0.086–149)
Number of comments 17 (66) (0–448)
Number of likes 114 (495) (0–3500)
Number of dislikes 6.3 (26) (0–184)
Like ratio 95 (6.9) (67–100)
VPI 8.5 (22) (0.086 to 141)
JAMA score 3.1 (0.27) (3–4)
Global Quality Score 2.6 (1.3) (1–5)
Gender
  Male 39 (78)
  Female 9 (18)
  Unknown 2 (4)
Race
  Caucasian 36 (72)
  Asian 7 (14)
  Unknown 7 (14)
Content
  Advertisement 3 (6)
  Disease- specific information 22 (44)
  Nonsurgical management 4 (8)
  Patient experience 12 (24)
  Surgical technique or approach 8 (16)
  Other 1 (2)
Authorship
  Academic medical group 40 (80)
  Biomedical industry 1 (2)
  Private medical group 4 (8)
  Other 5 (10)
Tumor type
  Astrocytoma 1 (2)
  Chordoma 1 (2)
  Ependymoma 2 (4)
  Hemangioblastoma 1 (2)
  Schwannoma 3 (6)
  Not specified 42 (84)
Primary or metastatic?
  Primary 11 (22)
  Metastatic 4 (8)
  Not specified 35 (70)

Table 4. No. (%) reporting specific information for each authorship category.

Academic Medical Group (n = 40) Biomedical Industry (n = 1) Private Medical Group (n = 4) Other (n = 5)

Description 28 (70) 1 (100) 4 (100) 3 (60)
Diagnosis 22 (55) 1 (100) 4 (100) 2 (40)
Surgical treatment 24 (60) 1 (100) 4 (100) 4 (80)
Nonsurgical treatment 19 (48) 1 (100) 3 (75) 3 (60)
Inclusion criteria 10 (32) 1 (100) 1 (25) 2 (40)
Exclusion criteria 7.0 (23) 1 (100) 4 (100) 2 (40)
Benefits 25 (63) 1 (100) 2 (50) 3 (60)
Complications 18 (45) 1 (100) 2 (25) 2 (40)
Post- treatment course 19 (48) 1 (100) 1 (25) 1 (20)
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may be attributed to the high percentage (80%) of videos 
authored by academic medical groups in the present study. 
Indeed, in an assessment of websites regarding scoliosis, 
Mather et al found that academic- affiliated sources had the 
highest scores for both quality and accuracy.23 Similarly, 
Belayneh and Mesfin found that academic websites on 
lateral lumbar interbody fusion were the most comprehen-
sive of all sources studied.18 While the academic medical 
group had the highest mean JAMA score in a study by 
Kunze et al, only 4% of videos were authored by this 
group, resulting in an overall mean JAMA of 1.36 for all 
50 videos studied. Despite the higher JAMA score found in 
this study suggesting greater reliability than those found in 
previous studies, patients and physicians should be aware 
of the poor quality and educational content these videos 
may contain.

The results of this study also demonstrate the incom-
plete information that is presented in YouTube videos. Only 
32% and 22% of videos reported at least one inclusion 
criteria and exclusion criteria for the described treatment, 
respectively. Furthermore, while more than half the videos 
discussed surgical treatment (66%) and the benefits of 
treatment (60%), only 44% and 42% of videos mentioned 
complications or post- treatment sequelae. While these 
findings may be partly attributed to authors attempting to 
keep the videos concise, we must also consider the conse-
quences of these uneven percentages. Indeed, patients may 
be biased to receiving surgery if videos disproportionately 
focus on the benefits of surgical treatment. Interestingly, 
Belayneh and Mesfin had similar findings when investi-
gating the content of websites on lateral lumbar interbody 
fusions, as benefits were reported by 69% of websites, 
whereas complications were only reported by 36%.18 The 
skewed and incomplete information found in YouTube 
videos may be explained by considering their role in 
recruiting patients. This may additionally explain why the 
mean JAMA score, which includes criteria such as author 
credentials and affiliations, is slightly higher than the mean 
GQS. Including such details may have the added benefits 
of self- promotion. Patients should consider the incomplete 
nature of YouTube videos when learning about their con-
dition, and physicians should encourage their patients to 
find additional, more comprehensive sources to supple-
ment such videos.

Several associations between video characteristics and 
the JAMA score, GQS, and VPI were identified. First, we 
found that video duration was positively associated with 
both the JAMA score and GQS. Considering that GQS 
measures the quality, flow, and usefulness to patients, 
longer videos may be less rushed and have more oppor-
tunity to thoroughly discuss the disease in a way that is 

easily understood by patients. In addition, number of 
views was associated with higher JAMA score, suggest-
ing that patients may be drawn to videos that provide 
information including credentials, affiliation details, and 
references or sources for content. The visibility of this 
information may provide patients with a reassurance that 
the education they are receiving is one that is reliable and 
can be trusted. Furthermore, the number of dislikes was 
negatively associated with GQS. This makes sense intui-
tively, as the highest score on the GQS indicates that the 
video is of “excellent quality and flow; highly useful to 
patients.” Thus, if the video is hard to follow and does not 
provide useful information to viewers, the video would 
acquire more dislikes. Lastly, we identified a negative 
association between number of days passed since video 
publishing date and VPI. This finding suggests that videos 
that have been posted more recently attract more online 
attention. When looking up “spine tumor” videos, patients 
may prefer to watch videos that have later publication 
dates, as they are more likely to feature the most updated 
information as well as latest medical advancements. More 
work is needed to verify whether these suggested explana-
tions are correct.

Readers should consider several limitations when inter-
preting the findings presented in this study. First, both the 
JAMA score and the GQS were scored by a single, trained 
observer. However, both scores had excellent intraob-
server reliability, which has been found to be appropriate 
in a previous study.13 Second, our findings do not represent 
the content of all YouTube videos regarding spine tumors. 
Nonetheless, by selecting the first 50 videos returned by 
the keyword search “spine tumor,” we believe we identi-
fied videos most commonly viewed by patients. Related, 
the active nature of the internet means that certain video 
characteristics, including the top 50 videos as well as the 
number of likes, dislikes, and comments, are constantly 
subject to change. We aimed to address this limitation 
by collecting all such variable data within a single day. 
Despite these limitations, we believe that our findings 
provide valuable information on the quality and educa-
tional content of the most commonly viewed YouTube 
videos regarding spine tumors.

CONCLUSION

YouTube videos are commonly viewed by patients 
seeking health information on spine tumors. While certain 
videos may provide useful information, the absence 
of an editorial process allows videos with poor reliabil-
ity and low quality to be uploaded. Therefore, patients 
should be wary of the education provided by YouTube 
videos on spine tumors and seek out additional sources of 
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information. We believe these findings may be useful to 
physicians seeking ways to better guide their patients with 
the most appropriate educational tools throughout their 
disease management.
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