Buschulte et al. Respiratory Research (2024) 25:334 Res piratory Research
https://doi.org/10.1186/512931-024-02956-2

s YouTube a sufficient source of information
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Abstract

Background The internet is a common source of health information for patients and caregivers. To date, content and
information quality of YouTube videos on sarcoidosis has not been studied. The aim of our study was to investigate
the content and quality of information on sarcoidosis provided by YouTube videos.

Methods Of the first 200 results under the search term “sarcoidosis,” all English-language videos with content
directed at patients were included. Two independent investigators assessed the content of the videos based on 25
predefined key features (content score with 0-25 points), as well as reliability and quality (HONCode score with 0-8
points, DISCERN score with 1-5 points). Misinformation contained in the videos was described qualitatively.

Results The majority of the 85 included videos were from an academic or governmental source (n=63, 74%),

and median time since upload was 33 months (IOR 10-55). Median video duration was 8 min (IOR 3-13) and had

a median of 2,044 views (IQR 504 —13,203). Quality assessment suggested partially sufficient information: mean
HONCode score was 4.4 (SD 0.9) with 91% of videos having a medium quality HONCode evaluation. Mean DISCERN
score was 2.3 (SD 0.5). Video content was generally poor with a mean of 10.5 points (SD 0.6). Frequently absent key
features included information on the course of disease (6%), presence of substantial geographical variation (7%),
and importance of screening for extrapulmonary manifestations (119%). HONCode scores were higher in videos
from academic or governmental sources (p=0.003), particularly regarding “transparency of sponsorship”(p <0.001).
DISCERN and content scores did not differ by video category.

Conclusions Most YouTube videos present incomplete information reflected in a poor content score, especially
regarding screening for extrapulmonary manifestations. Quality was partially sufficient with higher scores in videos
from academic or governmental sources, but often missing references and citing specific evidence. Improving patient
access to trustworthy and up to date information is needed.
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Background

Sarcoidosis is a rare and complex disease with heteroge-
neous organ manifestations and variable prognosis [1].
The diagnosis is made based on a combination of symp-
toms, radiology, and histology, and exclusion of differ-
ential diagnoses [2]. Course of disease varies, including
both an acute course with spontaneous remission and
a chronic course with a significant impairment of qual-
ity of life and organ function [1, 3]. In this regard, it was
shown in a cohort of 81 patients that lymphocyte sub-
population values at the time of diagnosis do not cor-
relate with the severity of the disease [4]. Depending
on the organ affected, a variety of symptoms can occur,
including dyspnea and cough for pulmonary sarcoidosis
as well as more diffuse symptoms such as fatigue, arthral-
gia, and body pain [5]. Indication for treatment is based
on risk for organ damage, symptom burden, and risk for
side effects caused by medication [5]. Treatment deci-
sions are often challenging given the lack of high-quality
evidence supporting most treatment options [6]. In addi-
tion, progression despite treatment is possible and occurs
in 20-30% of patients, mainly due to advanced pulmo-
nary fibrotic sarcoidosis and cardiac involvement [7].
Recently, a potential influence of high density lipoprotein
cholesterol (HDLC) and total cholesterol (TC) on the risk
of sarcoidosis was found, so that these could possibly be
used as predictors [8].

The internet is a common source of health information,
especially in rare diseases [9]. A German questionnaire-
based study showed 94% of patients with sarcoidosis use
the internet as a source of information on their disease
[10]. However, Goobie et al. reported for idiopathic pul-
monary fibrosis (IPF), a rare interstitial lung disease, that
YouTube videos frequently provide incomplete and inac-
curate information [11]. Wilkens et al. analysed YouTube
videos on lymphangioleiomyomatosis (LAM), another
very rare cystic lung disease, and found mostly poor
video quality and reliability [12]. Similar to IPF and LAM,
obtaining complete and correct information is challeng-
ing in sarcoidosis due to the complexity and variability
of the disease [13]. An analysis of internet resources on
sarcoidosis revealed relevant deficiencies in terms of con-
tent, but especially on quality of information [14]. These
deficiencies are especially critical given that patients with
sarcoidosis identify as one of their most important needs
as being well-informed about their disease [9].

The aim of our present study was to systematically
investigate the content and quality of information on sar-
coidosis provided by YouTube videos based on different
validated instruments. This has not been studied to date.
Our objective was to identify deficits and knowledge gaps
that future online information about sarcoidosis can seek
to address.
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Methods

The design of our study was adapted from methods
developed in prior work [11, 12], and was approved by
the Ethics Committee of the Medical Faculty of the Uni-
versity of Heidelberg, Germany (S-435/2021).

Search strategy and video selection

The initial search was performed on October 4, 2022.
Firstly, all cookies and web browsers’ history were
deleted. Consequently, the U.S. version of YouTube (you-
tube.com) was searched for the term “sarcoidosis” and
the first 200 hits were saved. These videos were screened
systematically for inclusion criteria by one author (SEH).
Videos were included if presenting content related to def-
inition, symptoms, risk factors, evaluation, management,
or outcome of sarcoidosis. Videos were excluded if they
were duplicates, not in English-language, not relevant to
sarcoidosis, required registration or enrolment fees to
view, or were clearly directed to a non-patient audience.

Data extraction and video evaluation

Baseline information about the included videos were cap-
tured: uniform resource locator (URL), video title, search
rank, date of upload, days since upload, host continent
and country, video duration, number of views, likes, dis-
likes, and comments. Viewing rate was defined as num-
ber of views divided by number of days since upload
multiplied by 100% [15]. Engagement rate was calcu-
lated using the sum of the numbers of likes, dislikes, and
comments divided by the number of views multiplied
by 100% [11]. Videos were assigned to one of five source
categories academic/governmental organisations, news/
media, industry/for-profit, independent medical profes-
sional users, and non-medical users (e.g. blogs, commen-
taries etc.).

Two experienced investigators (SEH and KB) indepen-
dently evaluated content and quality of included videos
based on both visual and auditory information. Content
was assessed by 25 key features, which were defined
based on current guidelines together with experts in this
field (MW, NK, MK) [2, 5, 16]. Content categories, as
defined by a prior study evaluating the quality of inter-
net resources on sarcoidosis-related information [14],
included definition, symptoms, risk factors, evaluation,
management, and outcome. Key features were scored as
either fully addressed (1 point), partially addressed (0.5
points) or not addressed (0 points), and a summed con-
tent score was assigned for each video. All incorrect or
misleading facts were qualitatively collected.

Quality analysis was performed using the Health on the
Net Code (HONCode), which is provided by an indepen-
dent organisation for quality assessment of health infor-
mation. HONCode score is based on eight principles
rated with scores from 0 for non-fulfilled to 1 for fulfilled
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(supplement S1) [17]. Subsequently, the HONCode
score for each video was evaluated as low (0-2 points),
medium (3-5 points), or high (6—8 points) quality. DIS-
CERN score was determined for each video, which is val-
idated for the quality assessment of user-focused health
information on treatment [18]. The DISCERN instru-
ment contains 16 questions, including 8 on reliability, 7
on specific details regarding treatment choices, and 1 on
overall quality. Scoring for individual DISCERN items
range from 1 (quality criterion has not been fulfilled) to 5
(completely fulfilled), with total DISCERN score ranging
from 16 to 80 (supplement S2) [18].

Disagreements between raters of each video were
defined as a difference of >1 point for each DISCERN
items and >0.5 points for key features. In these cases, a
re-evaluation of the videos was performed until agree-
ment was reached.

Statistical analysis

Statistical analysis was performed in a descriptive man-
ner. General information on the videos was provided
as absolute numbers and percentages; medians/ inter-
quartile range (IQR) were used for non-normally dis-
tributed variables and means/ standard deviation (SD)
for normally distributed variables. In order to compare
videos from different source categories, news/media,
industry/for-profit organisation, and non-medical users
(blogs, commentary) were grouped into an “other” cat-
egory due to low video numbers in each category. For
between-group differences of videos by video category
Kruskal-Wallis test, Fisher test, and ANOVA were used
as appropriate. This was performed for general video
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Fig. 1 Search results and selection for English videos
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information, and all items of content score and both
quality scores as well as the summed scores. In addi-
tion, HONCode score and DISCERN score of each video
grouped by video category were illustrated in a heat
map. Multivariable linear regression analysis was used to
evaluate the relationship between independent variables
video ranking (video search rank order) and viewing rate
in the context of the independent variables HONCode
score, DISCERN score, and content score. Unadjusted
analyses were performed for the associations between
HONCode score, DISCERN score, content score, view-
ing rate, and video ranking. Statistical significance was
defined as a two-sided at p value<0.05 for all analyses.
Excel and RStudio 2022.12.0 were used for all analyses.

Results

Video selection

The first 200 YouTube videos on the search term “sar-
coidosis” were assessed with 85 videos included in the
final analysis (Fig. 1, supplement S3).

Video characteristics

Characteristics of unique videos are listed in Table 1.
Most videos were from an academic or governmental
source (n=63, 74%), followed by 11% from indepen-
dent medical professional users (#=9). The hosts were
mainly located in the US (n=64, 75%) and UK (n=12,
14%). Median time since upload was 33 months (10-55).
Median video duration was 8 min (3—-13), and the vid-
eos had 2044 views (504—13203). A median of 39 likes
(10-172), 0 dislikes (0-3), and 2 comments (0—17) were

Duplicate: 28

Excluded videos (87)

Intended for non-patient audience: 43
Registration fees: 5

Not relevant to sarcoidosis: 17

Other language: 22
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Table 1 Characterization of unique videos — general
information, quality and content of medical information on
sarcoidosis

Overall unique videos, n (%) 85 (100)
General Video cat- Academic/ governmental 63 (74)
information egory,n (%)  News/media 5 (6)
Industry/for-profit 2(2)
organisation
independent medical 9(11)
professional users
non-medical users (blogs, 6 (7)
commentary)
Host Europe 12(14)
continent,  North America 66 (78)
n (%) South America 0(0)
Asia 3(35)
Australia 1(1)
Africa 0(0)
Antartica 0(0)
Not given 3(3.5)
Time since Median [IQR] 3310,
upload in 55]
months
Video Median [IQR] 8(3,13]
duration in
minutes
Views Median [IQR] 2044 [504,
13203]
Likes Median [IQR] 3910,
172]
Dislikes Median [IQR] 010, 3]
Comments  Median [IQR] 21[0,17]
Viewing rate  Median [IQR] 266 [108,
941]
Engagement Median [IQR] 2101,3]
rate
General quality HONCode HONCode score, mean (SD) 4.4 (0.9)
High, n (%) 8(9)
Medium, n (%) 77 (91)
Low, n (%) 0(0)
DISCERN Mean (SD) 23(0.5)
score
General Content Mean (SD) 10.5 (0.6)
content score
Websites n (%) 8(9)
with
incorrect or
misleading
facts

Data is shown as n (%), median (IQR) or mean (SD). HON, Health on the Net; IQR,
interquartile range; SD, standard deviation

noted. Median viewing rate was calculated as 266 (108—
941), and median engagement rate of 2 (1-3; Table 1).
Videos from academic/governmental sources and
independent medical professional users most frequently
located in Europe or North America (p=0.018). Aca-
demic/governmental videos had the shortest time since
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upload (p=0.028). There were no significant differences
with regard to other video characteristics such as views
or viewing rate (Table 2).

Video content

Mean content score was 10.5 points (SD 0.6, Table 1).
The key features mentioned least frequently were the
acute versus chronic course of disease (n=5, 6%), wide
geographical variation (n=6, 7%), and need to screen
for extrapulmonary disease (n=9, 11%). Information on
disease management was often lacking, especially regard-
ing biologics (=18, 21%) and additional therapies such
as rehabilitation (n=20, 24%). Only steroids were named
frequently (n=56, 66%). Incorrect or misleading facts
were present in 9% of videos (n=8, Table 1). These mainly
concerned therapeutic options (e.g. in the sense of ste-
roid therapy always being necessary) and prognosis (e.g.
some videos indicated that all patients with sarcoidosis
experience pulmonary involvement).

No difference in content between the different video
source categories was identified (p=0.824, Table 3).
The only trends that emerged were for the key features
“unknown aetiology” with best scores for independent
medical professional users (p=0.162) and “chronic or
progressive disease” with better scores for academic/
governmental videos and other videos (p=0.162).

Video quality

General video quality was rated with a mean HONCode
score of 4.4 points (SD 0.9, Table 1). Only 9% of the vid-
eos demonstrated a high HONCode scoring (n=8), while
91% had a medium HONCode score (n=77, Table 1).
HONCode scores in academic/governmental videos
were significantly higher than other video source catego-
ries (p=0.003, Table 3), especially for the HON category
“transparency of sponsorship” (p<0.001). Figure 2 shows
HONCode and its items for all 85 videos.

The median DISCERN score evaluating user-focused
video quality was 2.3 points (SD 0.5, Table 1) without sig-
nificant differences between video categories (p=0.454,
Table 3). The DISCERN items “Q1: Are the aims clear?”
(p=0.110) and “Q8: Does it refer to areas of uncertainty?”
(p=0.167) tended to be better fulfilled in academic/ gov-
ernmental videos (Fig. 3).

Association of video ranking and viewing rate with video
content and quality

Results of the multivariable linear regression model for
the dependent variable video ranking showed an associa-
tion with the DISCERN score (estimate=2.5, i.e. increase
of the DISCERN score by one point results in an increase
of the video ranking by 2-3 points; p=0.012) and the
content score (estimate —4.1, i.e. increase of the content
score by one point results in an decrease of the video
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Table 2 Characterization of unique videos by video category

Video category Academic/ governmental Independent medical professional users Other p-value
n=63 n=9 n=13

Host continent, Europe 10 (15.9) 1001.0) 1(7.7) 0.018

n (%) North America 52 (82.5) 6 (66.7) 8(61.5)
Asia 0(0.0) 1(11.1) 2(154)
Australia 0(0.0) 0(0.0) 1(7.7)
Not given 1(1.6) 1(11.1) 1(7.7)

Time in months since upload  median 226 477 443 0.028
[IQR] [8.0,47.1] [38.5,744] [10.4,80.3]

Video duration in minutes median 9.0 7.0 7.0 0.684
[IQR] [4.0,24.5] [5.0,12.0] [40,11.0]

Views median 1411 3384 9478 0.359
[IQR] [452,9975] (1002, 5221] [1635, 16098]

Likes median 23 84 124 0.278
[IQR] [10,125] [37,110] [15,236]

Dislikes median 0 0 0 0.741
[IQR] [0,3] [0,0] [0, 7]

Comments median 1 6 3 0.231
[IQR] [0,10] (2,33] [1,32]

Viewing rate median 265.8 2212 4621 0.554
[IQR] [108.7,569.2] [103.1,293.2] [153.4,1681.4]

Engagement rate median 1.9 2.8 1.6 0.323
[IQR] [1.2,3.0] [2.0,3.3] [1.2,27]

Data is shown as n (%) or median (IQR, interquartile range). Videos characteristics were compared by video source categories of academic/governmental,
independent medical professional users, and other (news/media, industry/for-profit organisation, and non-medical users)

Table 3 Characterization of unique videos by HONCode, DISCERN score and content score

Video source category Academic/ governmental Independent medical professional users Other p-value
n=63 n=9 n=13
HONCode score Mean (SD) 46(0.9) 3.8(04) 3.9(0.9) 0.003
HONCode, n (%) Low 0(0.0) 0(0.0) 0(0.0) 0.551
Medium 56 (88.9) 9(100.0) 12(92.3)
High 7(11.1) 0(0.0) 1(7.7)
DISCERN score Mean (SD) 23(0.6) 2.1(0.5) 2.2(04) 0.454
Content score Mean (SD) 102 (5.7) 11.1(5.9) 11.1(5.2) 0.824

Data is presented as n (%) or mean (SD). HON, Health on the Net; SD, standard deviation

Med. Non-
professional | Med.
users user

Video category Academic/Gouvernmental

Authoritative
Complementarity
Confidentiality
Attribution
Justifiability
Transparency of authorship
Transparency of sponsorship|

Honesty in advertising and
editorial policy

Principles of the HONCode

HONCode score

Rating according to
HONCode score

Overall

Fig. 2 HONCode score by video category. HONCode score items (rows) are presented for single videos (columns, n=85). The HON principle criterium
is either met (red) or not met (light blue). HONCode score and HONCode score rating is presented with best scores in dark red and worse scores in light
blue. The videos are grouped by video category
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Fig. 3 DISCERN score by video category. DISCERN score items (rows) are shown for single videos (columns, n=85). The categorial DISCERN item scoring
ranges between 1 (not addressed, blue), 2 (partially adressed, white), 3 (partially addressed, light pink), 4 (partially addressed, dark pink), and 5 (fully ad-
dressed, red). The item 2 “aims achieved” was not assessable (NA, black), when item 1 “explicit aims” was scored with 1, i.e. criterion not met. The sum of
the DISCERN score ranges between min. 16 and max. 80. The videos are grouped by video category

ranking by 4 points ; p=0.006), but not with HONCode
score (p=0.721). However, the model explains only about
10% (models’ multiple R?=0.107) of the variance of the
dependent variable video ranking. There was no associa-
tion of HONCode score, DISCERN score, and content
score with viewing rate (model p=0.194).

On unadjusted analysis, DISCERN score was weak
correlated with HONCode score (r=0.35, p=0.001)
and moderately correlated with content score (r=0.58,
p=0.001). Viewing rate and search rank were negatively
correlated (r=-0.28, p=0.01).

Discussion
The internet is a relevant source to obtain health infor-
mation for patients with sarcoidosis and their care-
givers [10]. This study systematically evaluated 85
English-language YouTube videos on sarcoidosis with dif-
ferent validated instruments for content, quality, and reli-
ability. Our aim was to identifythe the main deficiencies
of potential YouTube resources on sarcoidosis that future
online information about sarcoidosis can seek to address.
To our knowledge, this has not been studied to date.
Most analysed videos were from an academic or gov-
ernmental organisation source, with few videos produced
by other source categories. This is in contrast to patient-
focused videos in other diseases, such as in IPF, where
the source category industry/for-profit organisation was
more frequently represented (34% in IPF vs. 2% in sar-
coidosis) [11], and similarly in LAM, where non-medical
users were more frequently represented (59% in LAM
vs. 7% in sarcoidosis) [12]. These differences may be
accounted for by industry interest in informing patients
about therapeutic options in IPF and by high engage-
ment of patient support groups in LAM. Videos had a
median time of 33 months since upload, indicating that
some information presented may be out of date, although
videos from academic/governmental sources tended to

be published more recently. Increased time since video
upload may account for the relative lack of information
regarding current diagnostic and therapeutic options
including biologics as discussed in European Respiratory
Society (ERS) 2021 guidelines [5], American Thoracic
Society (ATS) guidelines [2] and 2020 Delphi consensus
recommendations [16]. Viewing rate and engagement
rate achieved values in a medium range. Accordingly,
these parameters were higher compared to the very rare
disease LAM [12], and even lower in oral candidiasis
[19].

Content of YouTube videos on sarcoidosis was poor
with a content score of 10.5 out of 25 points. This is par-
ticularly evident when compared with a recent analysis of
written information on the internet. This study used the
same key features on sarcoidosis and the median content
score of 19 points was considered to be more acceptable
[14]. Here, no differences in content score were found
between the different video source categories. Unlike in
internet resources for sarcoidosis and YouTube videos for
LAM, academic or governmental videos on sarcoidosis
did not achieve better content scores [12, 14].

Although accurate and comprehensive delivery of
information is particularly challenging in sarcoidosis due
to the complexity of the disease and its various organ
manifestations [13], most YouTube videos also failed to
provide basic information on variable disease course and
the need to screen for extrapulmonary disease. This find-
ing supports prior work evaluating information status
of patients with sarcoidosis in Germany where authors
identified huge information gaps related to the vari-
able natural history of sarcoidosis and disease manage-
ment [10, 14]. In line with this, another explorative study
using semi-structured interviews highlighted informa-
tion deficits in almost all respondents [20]. In our study,
disease management was also inadequately presented
in the videos with only 22% and 27% of the videos fully
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addressing biologics and additional therapeutic options
such as rehabilitation respectively. Similar to the analysis
of internet resources on sarcoidosis, we found that videos
on sarcoidosis only mentioned steroids frequently; how-
ever, this was also sometimes misleading in stating that
steroid therapy was always necessary [14]. This is similar
to findings on YouTube videos in IPF, where 17% of vid-
eos presented non-recommended therapies as effective
[11]. Together, this work illustrates how health informa-
tion on YouTube often does not reflect the current state
of knowledge and guidelines, and the potential for health
information conveyed through this platform to be incor-
rect or misleading.

In addition to poor content, the quality and reliability
of videos regarding sarcoidosis were only moderate. Gen-
eral video quality was rated with a mean HONCode score
of 4.4 out of 8 points [17], with 91% of videos was classi-
fied as medium quality. HONCode was the only criterion
that differed between video source categories with sig-
nificantly better results seen for academic/ governmental
videos. DISCERN score, which focusses on quality assess-
ment of information regarding treatment options [18],
had median of 2.3 out of 5 points across 16 domains.
This is consistent with the study on internet resources
in sarcoidosis also highlighting particularly insufficient
quality of information, especially with respect to sources
and currency of information as well as information on
treatment choices [14]. Strikingly, only four YouTube vid-
eos provided sources of information, which might be due
to the design and common practice on YouTube [11], but
is essential for the reliability of online health information.
In the future, newly uploaded YouTube videos on health-
specific topics should provide their sources to enable user
verification [11]. Our assessments of quality are similar
to that seen in other rare diseases including IPF [11] and
LAM [12], where quality was found to be inadequate.
This is in contrast to YouTube videos on chronic obstruc-
tive pulmonary disease (COPD), a common pulmonary
disease, where most videos were given high quality rank-
ings [21]. Particularly in health information on rare dis-
eases, there appear to be relevant deficits, so that special
efforts are needed here. This could be enabled by state-
controlled evaluation of information based on objective
criteria. Support from the self-support groups could also
be useful as our previous analysis of written online infor-
mation on sarcoidosis found foundation/ advocacy web-
sites to be best updated [14].

A retrospective study analysed the internet for sarcoid-
osis-related search terms and found a very high search
volume for a rare disease [22]. However, the identifi-
cation of reliable information by patients poses a par-
ticular challenge. This was shown for sarcoidosis both
by the above-mentioned German survey [14] and by a
Dutch study in which 50% of patients were unable to find

Page 7 of 9

adequate information on the disease [23]. These findings
are further illustrated by our analyses showing a correla-
tion between video ranking and DISCERN score, but no
correlation with HONCode score and even a negative
correlation with content. Furthermore, video ranking and
viewing rate were negatively associated with each other,
meaning that videos with higher search ranks had lower
number of views per day since upload. The reasons for
these findings are that YouTube ranking is based on views
and interaction scores and not on content or quality
scores [11]. In contrast, almost two third of sarcoidosis
patients trusted the internet as a reliable source of infor-
mation [10]. This highlights the difficulties in search and
evaluation of information on this disease. Patients with
sarcoidosis expressed a great wish for education [9] and
being involved in treatment decisions as part of shared-
decision making [23]. Therefore, they need to have an
adequate level of information on their own disease. Stud-
ies on cancer highlighted that this level of information is
often unavailable on the internet [24].

Our study provides a systematical and broad analysis
of YouTube videos based on validated instruments. In
particular, content of videos has relevant deficiencies,
and overall quality is moderate. Strikingly, the identi-
fication of good quality videos is challenging due to the
lack of reliable criteria. There were hardly any differences
between the video categories in terms of content and
quality, and also video ranking and viewing rate failed to
identify better videos. To summarise, our analyses high-
light that health information on sarcoidosis provided by
YouTube videos alone is not sufficient and requires fur-
ther classification, for example by treating physicians or
other sources of information.

However, some limitations applied. Firstly, only Eng-
lish-language videos were considered, and we searched
solely the platform YouTube. Therefore, we cannot make
any statements about other language information or
videos on other platforms. Due to the user-dependant
search algorithm used by YouTube, our video rank-
ings may differ from those of other users. We deleted all
cookies and the web browsers’ history prior to our initial
search to minimize the impact of these factors on search
output [25]. Furthermore, our analyses are based on the
search term “sarcoidosis’, while possible abbreviations
have been disregarded. We developed an expert con-
sensus set of pre-defined key features based on current
guidelines for content analysis. In addition, these key
features have been used for a previous content analysis
of internet resources on sarcoidosis with good results.
However, these have not been externally validated. Last,
due to lacking demographic data of video consumers, no
assessment of the impact of these factors on video con-
tent or quality was possible.
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Conclusion

Most YouTube videos present incomplete information
of poor quality, particularly missing references and cit-
ing specific evidence. Improving patient access to trust-
worthy and up to date information is needed. Therefore,
health information on sarcoidosis provided by YouTube
videos requires further classification.
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