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Abstract 
The COVID-19 pandemic brought considerable change to the practice of radiotherapy. In the meantime, patients are increas-
ingly turning to online resources for health information, with YouTube being one of the biggest platforms. However, little 
is known about what information is being disseminated to cancer patients about radiotherapy in the context of COVID-
19. Therefore, this study aims to characterize and assess YouTube videos on radiotherapy during COVID-19. A YouTube 
search using the terms “Radiation therapy COVID-19”, “Radiation therapy coronavirus”, “Radiotherapy COVID-19”, and 
“Radiotherapy coronavirus” was completed using a clear-cache web browser. The top 50 videos were collected from each 
search. After applying pre-determined exclusion criteria, each video was assessed for general parameters, source, and con-
tent. Two raters were used to ensure interrater reliability. One hundred five unique videos resulted from the four searches. 
Ninety-eight per cent were published in the last year. The median video length was 6 min and 54 s, and the median number 
of views was 570. Most videos were from the USA (58%). The majority of videos were published by a commercial channel 
(31%), non-profit organization (28%), or healthcare facility (26%). Forty-two per cent of the videos covered a topic related 
to radiotherapy during the pandemic. Bias was identified in 6% of videos. YouTube information on radiotherapy during 
COVID-19 is non-specific and can be misleading. The results of this study highlight the need for healthcare providers to 
proactively address patient information needs and guide them to appropriate sources of information.

Keywords Patient education · Online health information · Quality assessment · Radiotherapy · Radiation therapy · COVID-
19

Introduction

Radiotherapy (RT) is one of the main modalities of cancer 
treatment. The COVID-19 pandemic has transformed the 
way many medical services are offered, and RT is no excep-
tion. To reduce the risk of COVID-19 transmission, some 
clinicians have been deviating from standard practice by 
offering patients less frequent, but higher doses of radiation, 
a process called hypofractionation [1, 2]. Although hypo-
fractionation is not appropriate for all cancer treatments, 
certain guidelines have endorsed this practice in limited 
situations [3]. Concurrently, patient load, total treatment 
courses, and clinical trial enrolment have also decreased in 
the wake of the pandemic, possibly due to anxiety surround-
ing exposure to COVID-19 in the healthcare setting [1, 2, 4]. 
This raises concerns as there are deleterious consequences 
of delaying or forgoing RT for cancer, such as increased risk 
of progression and recurrence [5]. Therefore, the consensus 
statement by the European Society for Radiotherapy and 
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Oncology (ESTRO) and the American Society for Radia-
tion Oncology (ASTRO) recommended RT for all eligible 
patients who do not have COVID-19, provided that resources 
are available [3].

Another major change to the radiotherapy process is the 
transitioning of routine clinical services to a telemedicine 
format, which has fundamentally changed the nature of 
patient-physician interactions. Although telemedicine has 
been shown to improve certain psychosocial outcomes asso-
ciated with cancer [6], it is also known that cancer patient 
and their families often have unmet information needs and 
the telemedicine process may come across as impersonal 
when delivering health-related information [6, 7]. Thus, 
it is not surprising that online health-information seeking 
behaviour has increased at the beginning of the pandemic, 
including among cancer patients [8, 9].

In the meantime, YouTube is the world’s second most vis-
ited website behind Google [10]. With over two billion regu-
lar users and one billion hours of videos watched daily, it 
has the potential to provide easy access to medical informa-
tion free-of-charge [11]. As the COVID-19 pandemic rose 
to prominence in early 2020, a large body of unregulated 
online information regarding the pandemic appeared; the 
majority of these information sources was of poor quality, 
difficult for the average reader to understand, and encum-
bered with misinformation [12]. Unfortunately, this problem 
was not unique to traditional text-based websites. Informa-
tion on YouTube videos was also shown to be of generally 
low quality, and prone to misinformation [13]. Despite these 
concerns surrounding the quality of YouTube information on 
COVID-19 and recent changes in radiotherapy delivery, no 
literature exists on what information patients are receiving 
on YouTube about radiotherapy during the pandemic. Since 
YouTube has immense potential to aid or hinder cancer treat-
ment and public health efforts, clinicians should be aware of 
what information is available to patients in order to better 

guide counselling discussions. Therefore, we endeavour to 
systematically assess the characteristics of YouTube videos 
on radiotherapy during the pandemic, with a particular focus 
on video origin, content, and its relevance to COVID-19.

Materials and Methods

Search Protocol

A clear-cache Google Chrome browser in incognito mode 
was used to search all videos to mitigate unintentional bias 
from previous search histories or geographical location. Four 
separate YouTube searches were completed on 24 Janu-
ary 2021 using the following terms, respectively: “radia-
tion therapy COVID-19”, “radiation therapy coronavirus”, 
“radiotherapy COVID-19”, and “radiotherapy coronavirus”. 
The search results were sorted by “Relevance”, which is the 
default setting on YouTube.

Data Collection

The first 50 videos were recorded from each of the four 
searches. After removing duplicates, the following pre-deter-
mined exclusion criteria were then applied to the remaining 
videos: language other than English, length longer than one 
hour, and publication date before January 2020 [Fig. 1]. The 
cut-off of January 2020 was chosen as this was when the 
infectious agent was determined to be a novel coronavirus; 
hence, our search terms would only be valid after this time 
[14].

Video Parameters

As there is not yet a widely accepted tool designed for ana-
lyzing videos in the existing literature, a systematic coding 

Fig. 1  Flow diagram of You-
Tube search results and applica-
tion of exclusion criteria
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tool was developed by our research team and applied to the 
current set of videos in this study [15, 16]. Each video was 
assessed for three general parameters revolving around the 
video itself, the publisher, and the content of the video. 
Information collected about the video included number of 
views, date of publication, number of likes and dislikes, 
Video Power Index (VPI, the product of number of views and 
the like/dislike ratio), and video length. Information regard-
ing the publisher included the channel name, country of ori-
gin, number of subscribers, publisher affiliation (healthcare 
facility, non-profit, commercial, educational institution, 
government, personal), and presenter identification (patient, 
physician, allied health professional, not identified, other). 
Information about the content included presence of subtitles, 
media type, target audience, topic, number of comments, 
comment moderation, advertisements, and identifiable bias. 
Media type refers to the main style of video used to convey 
the information—namely physician interview, patient inter-
view, live video of the treatment process, computer graphics, 
or lecture presentations. The target audience is subjectively 
determined based on the level of technical language used, 
comment moderation is operationalized as the host channel 
responding to at least one comment, and identifiable bias is 
operationalized as the promotion of unproven treatments for 
either cancer or COVID-19. Specifically, if a video’s topic 
is related to radiotherapy in the context of the COVID-19 
pandemic, it would be considered “relevant”, and if other-
wise, “less relevant”. In general, these parameters reflect 
previously validated tools for text-based health information, 
such as the HON Code and the JAMA benchmarks [17, 18]. 
One notable addition was the VPI, which is a commonly 
used objective measure for video popularity with no impli-
cations on informational quality [19]. To elaborate on the 
VPI, a video with many views, likes, and few dislikes will 
have a high VPI. It has no theoretical maximum. All these 
parameters could be easily found on YouTube itself. In the 
case that the publisher affiliation or target audience is not 
immediately clear, two reviewers would determine the most 
appropriate category through discussion.

Statistical Analysis

The validity of coding was ensured through two independent 
assessments using the video coding tool on a random sam-
ple of 10 videos by two reviewers. Any discrepancies were 
resolved by discussion. Inter-rater reliability was deemed 
acceptable as the kappa score for the initial sample of 10 vid-
eos was > 0.7; the remaining videos were then assessed by 
one reviewer independently. Had the kappa score been < 0.7, 
indicating poor inter-rater agreement, the reviewers would 
have clarified points of discrepancy and re-evaluated the 
inter-rater reliability with another random sample of 10 web-
sites until the resulting kappa score is > 0.7. The data were 

analyzed with both descriptive statistics (i.e. measures of 
central tendency) and Fisher’s exact test to determine if vid-
eos from commercial sources were more likely to be biased.

Results

Video Characteristics

Two hundred videos were recorded from the four searches. 
After removing the duplicates and applying the exclusion 
criteria, there were 105 unique English-language videos 
remaining. They were all published between 23 January 
2020 and 11 January 2021. Ninety-eight per cent of the 
videos were published within the last year; the distribu-
tion of video currency (how recently published) is shown in 
Table 1. The number of views followed a positively skewed 
distribution, with a skewedness of 6.29. The range was from 
6 to 11,690,614 views, and the median was 566. Of note, 
the three most watched videos had more views than the 
other videos combined. Similarly, the video power index 
(VPI) also followed a positively skewed distribution, with a 
skewedness of 5.67. The median VPI was 4.29. The median 
video length was 7 min and 6 s.

Video Source

The majority of videos were from the USA (58%) and the 
UK (17%). A small portion of videos were from India (8%), 
Australia (3%), Italy (2%), Germany (2%), and Switzerland 
(2%). The remaining 8% of videos were from New Zealand, 
Canada, Ireland, Belgium, Sweden, Kenya, Indonesia, Tur-
key, and of unknown origin [Table 1].

The majority of videos were published by a commercial 
channel (31%), non-profit organization (28%), or health-
care facility (26%). The remaining videos were published 
by a personal channel (10%), educational institution (4%), 
or government-affiliated channel (2%) [Table 1].

The main presenter in these videos were physicians 
(71%). Other presenters include patients (6%) and allied 
health professionals such as nurses, radiotherapists, and 
pharmacists (5%). Eight per cent of the videos did not have 
a clearly identified presenter (i.e. slideshows or voiceovers). 
Ten per cent of the videos were presented by a group of 
people categorized as “Other”, which included PhD scien-
tists, news anchors, engineers, and chief executive officers 
[Table 1].

Video Content

The majority of the videos were interviews with physicians 
(59%) or lecture-style presentations (20%). The remaining 
videos were either patient interviews (4%), live videos (8%), 
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or computer graphics (9%) [Fig. 2]. 89% of videos featured 
subtitles. Although the majority of videos were targeted to 
patients (68%), a significant portion of videos were directed 

towards healthcare professionals (32%). For example, a con-
ference presentation would be considered a “lecture-style 
presentation” targeted towards healthcare professionals, 
whereas a virtual tour through a cancer treatment centre 
would be a “live video” targeted towards a patient audience.

The major relevant themes that were featured in the vid-
eos include safety of radiotherapy (RT) during the pandemic 
(main topic in 13% of videos), changes to RT during the pan-
demic (11%), and information for specific cancers requiring 
radiation during the pandemic (17%). Specifically, frequent 
topics from the theme of safety included safety measures for 
in-person visits and addressing patient concerns regarding 
telemedicine. Meanwhile, hypofractionation and delays to 
treatment were common topics under the theme of changes 
to RT during the pandemic. All 44 videos which discussed 
one of the above relevant themes recommended patients 
to start/continue RT as medically indicated; however, 14 
videos also acknowledged that treatment may be delayed 
for certain scenarios (e.g. when there is no evidence that 
a delay will impact outcomes). Less relevant themes from 
our search results included general COVID-19 information 
(33%), general RT information (5%), and non-RT related 
cancer information in the context of the pandemic (11%). 
The remaining 9% of videos were categorized as “Other.” 
It should be noted that all of the ten most watched videos 
featured a “less relevant” theme. In total, 42% of videos fea-
tured a relevant theme whereas 58% did not.

Six videos (6%) were identified as containing identifi-
able bias of some sort, of which five were from commercial 
channels and one was from a personal channel. Commercial 
videos were statistically more likely to be biased compared 
to non-commercial videos (Fisher’s exact test P = 0.01). It 
should be noted that none of these six videos contained rel-
evant information for radiation therapy during the pandemic. 
Examples of biased information include using elderberries 
to treat COVID-19 infection, and promoting the consump-
tion of traditional spices to boost one’s immune system. 
Eighteen per cent of the videos contained at least one adver-
tisement from YouTube. A small portion (16%) of the videos 
had comment moderation, as evidenced by the host channel 
responding to at least one comment. Thirty-one per cent of 
the videos had no comment moderation at all, 17% of the 
videos had disabled comments, and the remaining 35% of 
the videos had no comments, so their moderation was con-
sidered unknown.

Discussion

The COVID-19 pandemic has caused unforeseen disrup-
tions to radiotherapy (RT) delivery across the world. Pre-
vious patterns of practice have evolved to incorporate tel-
emedicine, and in some situations, altered RT schedules 

Table 1  Video parameters

Parameter N (%)

Number of views
 < 10 1 (1%)
10–100 14 (13%)
100–1,000 43 (41%)
1,000–10,000 20 (19%)
10,000–00,000 10 (10%)
100,000–1,000,000 8 (8%)
1,000,000 + 9 (9%)

Currency
 < 3 months 3 (3%)
3–6 months 14 (13%)
6–9 months 35 (33%)
9–12 months 51 (49%)
 > 12 months 2 (2%)

Source of video
USA 61 (58%)
UK 18 (17%)
India 8 (8%)
Australia 3 (3%)
Italy 2 (2%)
Germany 2 (2%)
Switzerland 2 (2%)
New Zealand 1 (1%)
Canada 1 (1%)
Ireland 1 (1%)
Belgium 1 (1%)
Sweden 1 (1%)
Kenya 1 (1%)
Indonesia 1 (1%)
Turkey 1 (1%)
Unknown 1 (1%)

Publisher affiliation
Commercial 33 (31%)
Non-commercial 72 (69%)
Healthcare facility 27 (26%)
Non-profit 29 (28%)
Educational institution 4 (4%)
Government 2 (2%)
Personal 10 (10%)

Presenter
Patient 6 (6%)
Physician 75 (71%)
Allied health professional 5 (5%)
Other 11 (10%)
Not identified 8 (8%)
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such as hypofractionation were implemented to minimize 
COVID-19 exposure risk [1–3]. At the same time, patients 
are increasingly using the Internet for health-related infor-
mation [8, 9]. However, despite these changes to RT during 
the pandemic, it was not clear what information patients 
have access to online. Therefore, we felt compelled to sys-
tematically examine the quality of YouTube videos regard-
ing RT in the context of COVID-19.

As with any health information media, having up-to-date 
information is key to helping patients make informed deci-
sions. Out of the 105 videos selected for analysis, the vast 
majority were published in the 12 months leading up to Jan-
uary 2021, which was expected as the COVID-19 pandemic 
only came into the public eye in late 2020 and early 2021. 
Although the currency for this sample of videos would have 
been considered adequate using conventional standards for 
evaluating online health information, which is for the infor-
mation to be published within the past two years [20], in the 
context of the rapidly evolving COVID-19 pandemic, one 
could argue that this is too long of a timeframe for infor-
mation to stay up-to-date. Although no standards exist for 
how information currency should be evaluated during an 
evolving pandemic, it would not be unreasonable to suggest 
a narrower timeframe of nine months for information to be 
considered up-to-date, as the WHO guidelines for pandemic 
restrictions and adjustments to health services to reduce the 
risk of COVID-19 exposure were released approximately 
nine months prior to the search, around March–April 2020 
[21]. If this metric was used, then 50% of videos would be 
up-to-date at the time the search was performed. While there 
is space for improvement, this rate of currency would still be 
considered relatively high compared to other cancer-related 
topics [22].

The majority (71%) of the videos were presented by phy-
sicians. While this is encouraging in that physician-delivered 
videos have been shown to be of higher quality than non-
physician videos [23], it should also be noted that only 6% of 

videos featured patient presenters. This implies that it is dif-
ficult for patients and their families to hear about lived expe-
riences of others and to receive peer encouragement, which 
have been shown to be therapeutic coping mechanisms, even 
in the online setting [24]. Although previous psychological 
research has not shown that personal stories help patients 
make more informed decisions, there is evidence that it 
could assist with improving information recall and future 
motivation to discuss decision-making [25]. Therefore, as 
social distancing restrictions gradually ease, it is important 
that patients are offered the chance to recount their experi-
ences for others who may be following their footsteps.

Commercialization of health information is a known 
predictor of bias and poorer information quality, as authors 
face a conflict of interest between presenting accurate infor-
mation and marketing commercial services [26]. This was 
reaffirmed in our study; although only six videos from the 
search had identifiable bias, they were more likely to be 
from commercial sources than non-commercial sources. 
Interestingly, none of the videos from an educational insti-
tution, healthcare facility, non-profit, or government source 
contained grossly biased information. The only biased non-
commercial video was from a personal source. Therefore, 
healthcare professionals should be aware of potential biases 
present in commercial sources and take this into account 
when prescribing online health information.

In terms of video content, it is surprising that only 42% 
of videos featured information relevant to RT in the context 
of the COVID-19 pandemic. A possible explanation for this 
is that our search combined the terms of “radiation ther-
apy” or “radiotherapy” with “COVID-19” or “coronavirus”. 
Thus, many videos applicable to only one of the terms have 
been captured by the search and diluted the overall results. 
Another, perhaps more likely explanation, is that there is 
simply a deficit of informational videos related to our rela-
tively niche research inquiry. Regardless of the reason, the 
key point is that patients conducting YouTube searches 

Fig. 2  Distribution of included 
videos by media type
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independently may not always find relevant information on 
this topic. It should therefore be the onus of healthcare pro-
viders to directly educate patients or guide them to reliable 
online resources regarding RT during COVID-19.

Effective comment moderation is essential to ensuring 
that patients and families can ask questions and share their 
experiences in a safe environment. Only 16% of videos 
had visible comment moderation, as evidenced by the host 
channel replying to at least one comment. The remaining 
videos either had no comment moderation (31%), disabled 
comments (17%), or no comments (35%). The lack of com-
ment moderation potentially exposes patients to misin-
formation, which could cause harm by creating treatment 
hesitancy or influencing patients to pursue inappropriate 
therapy. Although disabling comments may seemingly 
protect viewers from this, it may come across as negligent 
and closes an avenue for patients to share their lived experi-
ences, which is another critical drawback as cancer patients 
and their families frequently report psychosocial distress 
[27]. Finally, while we cannot be certain whether the 35% 
of videos with no comments would be moderated, the near 
1:2 ratio between moderated and unmoderated videos sug-
gests that the majority of those with no comments would 
likely be unmoderated as well. Given the overall lack of 
well-moderated comment sections, it is our recommendation 
that healthcare providers refer patients to structured support 
groups and advise them to be wary of misinformation that 
they may see online.

One limitation to our study is that it only represents a 
snapshot in time. As new videos are uploaded constantly 
unto YouTube, which also may change its algorithm for dis-
playing videos over time, our search results are likely to 
be different compared to the same search performed a few 
months earlier or later. Furthermore, our study focused more 
on objective characteristics instead of a subjective quality 
assessment. While this may have reduced the risk of unin-
tentional reviewer bias, it also limits the conclusions that 
we were able to draw regarding video quality. Future studies 
could examine the quality of YouTube videos on this topic, 
especially focusing on informational accuracy.

The results of our study show that most YouTube videos 
regarding RT during the COVID-19 pandemic did not con-
tain identifiable bias; those that did were more likely to be 
from commercial channels. However, video currency was 
not ideal, most videos captured from our search were fac-
tually unrelated to pandemic-era RT, comment moderation 
was often absent, and a significant portion of relevant videos 
endorsed delaying RT. Thus, it is imperative that healthcare 
providers proactively ensure that patient information needs 
about this topic are met via direct education or an online 
information prescription. Additionally, patient concerns 
regarding treatment safety should be addressed to prevent 
unnecessary delays which may result in worsening disease 

progression. These are critical steps in removing information 
barriers facing patients.
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