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Abstract

Objective: Immunocompromised individuals, particularly HIV patients, worldwide are at risk from cryptococcal infection.
There are a number of videos of cryptococcal infection and more and more individuals may search these videos, but the
quality of videos on YouTube is unclear. This study set out to assess the content and quality of YouTube videos regarding
cryptococcal infection.

Methods: The keywords “Cryptococcus,” “Cryptococcosis” and “Cryptococcal infection” were searched on YouTube. The vid-
eos were evaluated and graded by two impartial raters. A 14-point content score was used to categorize videos as bad, good
or exceptional. The reliability and quality were evaluated utilizing the DISCERN instrument and a 5-point global quality score.
Videos were then divided into groups based on uploading sources and content types.

Results: A total of 46 videos were located, and the ratings provided by the two raters were identical. Our scoring algorithm
determined that 54.3% (n= 25), 32.6% (n= 15) and 13.0% (n= 6) of the videos were poor, decent and exceptional, respect-
ively. Regarding quality, no difference was identified between the various video categories. The global quality scale, number
of views, days posted, content score and DISCERN showed a significant positive relationship.

Conclusions: Professional individuals or healthcare organizations should be encouraged to submit high-quality videos for the
expanding internet population, as only a small proportion of available videos had exceptional quality.
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Introduction
Cryptococcal infection is primarily caused by opportunistic
invasive attacks from Cryptococcus neoformans or
Cryptococcus gattii. The clinical manifestations of crypto-
coccal infection arediverse,with a focus onpneumonia ormen-
ingitis. Cryptococcal meningitis, in particular, is a severe
condition, with a mortality rate ranging from 41% to 61%.
Most patients with cryptococcal meningitis have compromised
immune systems, with HIV infection being a major risk factor.
Other contributing factors include iatrogenic immunosuppres-
sion, autoimmune diseases and decompensated cirrhosis.1,2

Cryptococcal infection poses a persistent threat to public
health due to its substantial global burden and mortality
rates.3,4 However, novel screening and preemptive treatment
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strategies hold the potential to alter this scenario significantly.
Learning about cryptococcal infections-associated in formation
including introduction, epidemiology, risk factor, symptoms,
the susceptible person, treatment and prevention can help
patient to prevent death by cryptococcal infection better.
These detailed informations will give patient a better under-
standing of the risks and the actual impact of cryptococcal
infection.

In recent years, the development of mobile internet tech-
nology has provided a new avenue for the dissemination and
exchange of health information. Approximately 80% of the
population engages in searching for health-related information
on the Internet.5 YouTube, the most widely used video-sharing
website in the world, has over 1.9 billion monthly visitors and
established itself as a free resource for a variety of information.6

An increasing number of health-related short videos have been
uploaded on YouTube, but the video quality of different
health-related information on YouTube varies greatly. The
information quality of these videos varied depending on the
sources.7 While there are several benefits in obtaining health
knowledge through social media platforms, videos can be
uploaded by anyone for free, resulting in varying and uneven
video quality.8 Low-quality videos, outdated or containing
wrong information, can mislead the public potentially affecting
public uptake of health and disease management.9 Therefore,
there is a need for a continuous critical assessment of the
quality of YouTube health-related videos.

To the best of our knowledge, no prior study has
assessed the quality of YouTube videos regarding crypto-
coccal infection. Therefore, the purpose of this study was
to determine whether YouTube serves as a good source
for individuals to gain knowledge pertaining to

cryptococcal infection by assessing the content and
quality of videos regarding this infection on YouTube.

Methods

Search strategy

On 30 May 2023, YouTube’s (www.YouTube.comdefault)
“relevance” search settings were used to systematically
search for videos about cryptococcal infection using the key-
words “Cryptococcus,” “Cryptococcosis” and “Cryptococcal
infection.” Users are unlikely to exceed the first five pages of
search results; hence, the first 100 videos (20 videos/page,
first 5 pages) of each search result were screened.10 Each
video was added to the YouTube library of this study for
further review and sharing with other researchers. All adverts
in the search results or those in the video’s introduction or
midway were skipped over. Each video was assessed by a sep-
arate researcher in accordance with the inclusion or exclusion
criteria. Since the study involved viewing freely available
online videos, ethical committee approval was not necessary.

Criteria for inclusion and exclusion

The videos were eligible for inclusion if they were (a) in
English and (b) linked to cryptococcal infection in
content. The videos were excluded if they were: (a) point-
less videos, (b) ads, (c) not in English, (d) duplicate
videos or (e) lacked sound.

Video categories and characteristics

Using the Google Chrome plugin “vidIQ Vision for
YouTube,” specific details about the videos were extracted.
Title, length of video, number of views, number of com-
ments, number of likes, number of dislikes and date of
upload were among the obtained information.

Videos were divided into the following categories based on
the style displayed in each video: (a) educational video, (b)
news story, (c) personal account and (d) interview. Videos
were additionally divided into five groups based on the uploaded
sources: (a) news organizations, (b) professional associations, (c)
individuals, (d) professionals and (e) websites devoted to health.

Furthermore, the likability (defined as likes divided by
posted days), viewing rate (defined as views divided by
posted days), percentage positivity (defined as the number
of likes divided by the total number of likes and dislikes
of that video) and viewer interactions (defined as the
number of likes minus the number of dislikes divided by
the total number of views of that video) were calculated.

Scoring system

Each video’s quality was evaluated using the global quality
scale (GQS), which is a five-point Likert scale (Table 1).11

Table 1. Global quality scale items used to score cryptococcal
infection videos.

Global Score Description Score

Poor quality, a difficult-to-navigate website, with most
material missing and of no use to patients.

1

Poor quality and poor flow throughout, some material
listed but many crucial issues absent, and of very little
help to patients.

2

Poor flow, average quality, certain crucial details are
effectively covered while others are badly covered,
and only marginally helpful to patients.

3

Good quality and generally smooth flow; most of the
pertinent details are included, although some aspects
are not addressed; helpful to patients.

4

A very beneficial resource for patients with exceptional
quality and flow.

5
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Seven sections of the videos—epidemiology, diagnosis, sus-
ceptible population, risk factors, clinical signs, therapy and pre-
vention of cryptococcal meningitis—were evaluated. The
video received zero points (not mentioned), one point (briefly
introduced) and two points (introduced in depth) in accordance
with the details of each item.12 The total score was out of 14,
with 0–4 points denoting videos with poor content, 5–10 points
denoting good material and 11–14 points denoting great
content. The trustworthiness of YouTube videos was evaluated
using the DISCERN instrument, as shown in Table 2.13 Each
of the five questions on this five-point scale was either
answered “yes” or “no.” For a total of five points, each
“yes” was worth one point.

Two independent researchers (Dongli Lu and Jianping Xia)
evaluated the videos for eligibility before rating them using the
updated YouTube library. All viewers were blinded to each
other’s result. Disagreements (differ by three or more points)
between viewers regarding the content scores or GQS scores
were resolved by an arbitrator (Kun Chen) who gave the
final scores. In addition to the scores given by the arbitrator,
the scores given by the two viewers were averaged for the
final results and statistical analysis.

Dongli Lu and Jianping Xia are anti-infective clinical phar-
macists with an interest in cryptococcal infection. Kun Chen is
a respiratory clinician with rich experience in the clinical diag-
nosis and treatment of microbial infections. They were trained
before assessing the quality of videos and did not discuss any
detail during the assessment process.

Statistical analysis

SPSS 26.0 statistical software (Armonk, NY: IBM Corp.) was
used for the statistical analysis. Calculating Cohen’s kappa
coefficient (κ) for the raters’ scores allowed us to determine
how well they agreed upon the ratings. Additionally, the
degree of agreement between the two raters was evaluated
using the interclass correlation coefficient (ICC). The data’s
normality was examined using the Kolmogorov–Smirnov
test. The Kruskal–Wallis (two-tailed) test was used to

compare the data. The potential relationships between the
GQS, content and DISCERN scores were examined using
Pearson correlation coefficients. Statistical significance was
defined as a two-tailed p-value of 0.05.

Results
The first five pages (100 videos) of each search result were
reviewed using the keywords “Cryptococcus,”
“Cryptococcosis” and “Cryptococcal illness.” A total of 46
videos were included for evaluation in this study after the inclu-
sion and exclusion criteria were applied. Figure 1 depicts the
flow diagram of the video selection process. The videos
ranged in length from 0.75 to 59.6 min, with 10.4 min being
the average length. The videos lasted 478.8 min in total.
Between 7 and 12,873 total video views were recorded.
Videos were uploaded from 16 May 2007 to 18 May 2023.
Of the 46 videos assessed, 54.3% (n=25) were deemed to
have poor content, 32.6% (n=15) had decent material and
13.0% (n=6) had great content. The ratings provided by the
two raters were identical. The ICC was 0.950, and Cohen’s
kappa coefficient (κ) was 0.615.

The length between the exceptional-, good- and poor-
content groups was significantly different, as indicated in
Table 3 (p= 0.028); however, there were no other signifi-
cant characteristic differences. Most films covered the clin-
ical signs and epidemiology of cryptococcal infection;
however, only the best ones touched on the danger signs
and ways to avoid it. The quality of the video content did
not significantly differ across the various categories of
video source or style.

Table 2. Assessing cryptococcal infection videos’ information
reliability.

1. Are the statements in the video comprehensible and clear?

2. Are helpful sources of information provided? (Publication
cited; based on reliable studies)

3. Is the information presented in the video neutral and
balanced?

4. Are beneficial additional information sources provided?

5. Does the video assess contentious or ambiguous topics?

1 point for “yes” and 0 points for “no”. Figure 1. Details of videos included in the study.
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As shown in Table 4, “Educational video” (n= 35,
76.1%) received the most submissions, followed by “News
report” (n= 5, 10.8%), “Personal experience” (n= 5,
10.8%) and “Interview” (n= 1, 2.2%). There were no statis-
tically significant differences in duration, likes, dislikes,
posted days, comments, % positivity, likability, views,
view rate and viewer interaction among various video cat-
egories when the characteristics were compared by category.

As shown in Table 5, the association between GQS and the
number of views (r=0.301, p<0.05), posted days (r=0.469,
p<0.01), content score (r=0.927, p<0.01) and DISCERN
(r=0.495, p<0.05) was significant and positive. In this
study, it was discovered that the content score had a significant
positive relationship with both posted days and DISCERN (r=
0.404, p<0.01). Additionally, DISCERN and posted days
showed a strong positive relationship (r=0.419, p<0.01).

Table 3. Comparison of the characteristics between videos with poor, good and exceptional content.

Poor Content (n= 25) Good Content (n= 15) Exceptional Content (n= 6) p-valuesa

Duration (min) 2.25 (1.85–3.77) 5.46 (3.94–5.76) 19.33 (12.80–30.66) 0.028*

Like 7 (5.25–23.00) 18 (3.50–46.75) 7 (5.25–8.00) 0.427

Dislike 0 (0–10.50) 0.50 (0–1.75) 0 (0–0.75) 0.651

View 2081.00 (601.50–4593.25) 1965.90 (387.00–5254.00) 1250.00 (41.25–1815.50) 0.778

Posted days 1636.00 (909.00–2248.25) 1234.50 (1085.75–1771.00) 1680.50 (1009.25–2111.00) 0.618

Comments 0 (0–1.5) 3.5 (0.75–4.00) 0.5 (0–4.00) 0.430

Percentage positivity 0.99 (0.99–1.00) 0.98 (0.94–1.00) 1.00 (0.92–1.00) 0.306

Likability 0.01 (0–0.73) 0.03 (0.01–0.05) 0.01 (0–0.01) 0.193

View rate 0.60 (0.37–1.93) 1.36 (0.50–3.17) 0.75 (0.26–1.23) 0.146

Viewers’ interaction 0.01 (0.01–0.01) 0.01 (0.01–0.03) 0.01 (0.01–0.03) 0.533

Source p-valuesb

News agencies 1 2 0 0.152

Professional organizations 7 3 3

Professionals 5 4 2

Health-related websites 0 3 0

Individual 12 3 1

Category p-valuesb

Educational video 20 12 6 >0.999

News report 2 1 0

Personal experience 1 1 0

Interview 2 1 0

Values are median [quartile range].
aKruskal–Wallis Test.
bFisher’s exact test.
*p < 0.05.
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Discussion
To the best of our knowledge, this is the first investigation on
the information found in YouTube videos regarding crypto-
coccal infection. The study’s findings showed that most of

the assessed videos lacked relevant information and were of
poor quality. Most notably, this study found that less than
half of the videos listed risk factors or strategies for preventing
cryptococcal meningitis, such as early detection of crypto-
coccal antigenemia in HIV-infected patients and preventive flu-
conazole therapy in the absence of cryptococcal meningitis.
Risk factors included cell-mediated immune deficiency, under-
lying lymphoid hematological malignancies and prolonged
steroid therapy.14 These details are quite valuable as references
for fragile patients. Many previous studies have found that the
quality of health-related videos on YouTube is generally high,
providing viewers with valuable information. This has posi-
tioned YouTube as the reliable resources of information on
various health topics, such as Candida auris infection,12

obstructive sleep apnea15 and surgical preparation.16

However, the content of videos related to Cryptococcal infec-
tion is not up to par, making YouTube not the best source for
information on Cryptococcal infection.

The findings showed that the videos with exceptional content
had the longest video duration among the three groups (p<
0.05). This might be due to videos with outstanding content typ-
ically having longer discussions or more content overall.
However, no significant differences in other video characteristics
were identified between the poor-, good- and exceptional-
content videos, suggesting that viewers may find it challenging
to choose high-quality videos based on characteristic data pro-
vided on YouTube. This finding corresponded with the results

Table 4. Comparison of characteristics of videos according to category (median [quartile range]).

Educational Video (n= 35) News Report (n= 5)
Personal Experience
(n= 5)

Interview
(n= 1) p-valuesa

Duration (min) 2.93 (2.42–4.22) 2.4 (1.58–2.96) 3.47 (1.78–4.90) 5.82 0.067

Like 6.5 (3.5–20.00) 12.00 (9.00–23.00) 6.00 (6.00–11.00) 423 0.320

Dislike 0 (0–0) 0 (0–1.00) 0 (0–0) 6 0.188

View 1532.00 (310.50–4593.25) 4484.00 (656.00–5251.00) 999.00 (846.00–1425.00) 12,873 0.174

Posted days 1183.05 (1168.25–4145.00) 2835.00 (1991.00–3709.00) 1436.00 (428.00–2264.00) 1288 0.289

Comment 0 (0–1.50) 1 (0–1.5) 0 (0–1.00) 4 0.509

Percentage
positivity

1.00 (1.00–1.00) 0.96 (0.85–1.00) 1.00 (1.00–1.00) – 0.256

Likability 0 (0–0.01) 0 (0–0.01) 0.01 (0–0.05) – 0.249

View rate 0.44 (0.30–1.48) 0 (0–0.01) 0.63 (0.63–0.70) – 0.387

Viewers’ interaction 0.01 (0–0.01) 1.21 (1.13–1.85) 0.01 (0–0.02) – 0.083

Values are median [quartile range].
aKruskal–Wallis Test.
*p < 0.05.

Table 5. Correlations between quantitative variables and scores.

GQS Content Score DISCERN

Duration (min) −0.061 −0.024 0.183

Like −0.028 −0.064 0.042

Dislike −0.028 −0.115 0.900

View 0.301* 0.246 0.065

Posted days 0.469** 0.404** 0.419**

Comments 0.071 0.879 −0.045

GQS – 0.927** 0.495**

Content Score 0.927** – 0.456**

DISCERN 0.495** 0.456** –

GQS: global quality scale.
*p < 0.05; **p < 0.01.
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of the earlier study.17 This study discovered that videos with out-
standing content had the longest durations but the fewest views.
Several earlier studies discovered that viewers lacked the
patience to view a video for longer than 10 min.18,19

Therefore, deciding on the right length of videos could be
crucial for distributing health information on YouTube.
Additionally, this study’s findings indicated that educational
video views were often low. The viewers of educational
videos could find them to be dull since they are overly
formal. According to a recent study, “entertainment” videos
were more popular than other styles of videos,20 which suggests
that employing understandable language in educational videos
may draw viewers’ attention. Additionally, no discernible dis-
parities in the video content’s quality were discovered across
the various categories of video source or style. According to
this finding, consumers find it challenging to select high-quality
videos from a variety of sources or video styles.

This study identified a strong positive link between GQS
and the number of views, the number of days that content
was posted, the content score and DISCERN. Similar to
this study’s findings, Ayhan Askin’s YouTube analysis of
transcranial magnetic stimulation found a favorable connec-
tion between GQS and content.21 The high quantity of
useful elements and information flow in videos may raise
the quality and content scores, which explains the associ-
ation between the GQS and content score. In his
YouTube evaluations of orthodontic clear aligners, Gokay
Ustdal also noted a favorable link between GQS and
DISCERN.22 This might be because patients found more
value in videos with credible sources and fair information.

Our study has several limitations. First, it is a cross-sectional
study, and the results are limited by the search time and
method; the analyzed outcomes only represent the quality of
video information during the search period. Second, with
numerous video platforms available, our data only originates
from one, and future research could assess video quality
across different social platforms. Third, in this study, only
English-language videos were analyzed, and languages preva-
lent in regions with a high incidence of Cryptococcal infection,
such as Chinese, were not included. We recommend further
research to encompass videos in other languages.

Conclusions
In conclusion, YouTube has a lot of information available
on cryptococcal infection, making it a potential resource
for internet users. Given that more than half of the films
were of low quality, it is proposed that thorough and
dependable videos on cryptococcal infection should be
made available online in the future to satisfy the growing
demand of internet users. Therefore, it is important to
encourage medical experts to post more exceptional
YouTube videos.
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