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Simple Summary

YouTube™ is one of the most widely used platforms for health-related information, yet
the quality of its medical content remains unexamined. In this study, we systemati-
cally reviewed YouTube™ videos discussing Hyperthermic Intraperitoneal Chemotherapy
(HIPEC) in the management of advanced ovarian cancer to assess their reliability and
educational value for both patients and healthcare professionals. Our findings show that
while professional-targeted videos provide more comprehensive and accurate information,
patient-focused videos are often less reliable and omit critical details such as treatment indi-
cations, risks, and clinical outcomes. These results emphasize the importance of improving
the quality of online cancer education and highlight the need for accurate digital resources
to better support patient decision-making and professional learning.

Abstract

Introduction: YouTube™ is a widely accessible platform with unfiltered medical informa-
tion. This study aimed to evaluate the educational value and reliability of YouTube™ videos
on Hyperthermic Intraperitoneal Chemotherapy (HIPEC) for advanced epithelial ovarian
cancer treatment. Methods: YouTube™ videos were searched using the keywords “ovarian
cancer”, “debulking surgery”, “hyperthermic”, and “HIPEC”. Patient Education Materials
Assessment Tool for Audiovisual Content (PEMAT A/V) score, DISCERN, Misinformation
Scale, and the Global Quality Scale (GQS) were employed to assess the clarity, quality, and
reliability of the information presented. Results: Of the 150 YouTube™ videos screened,
71 were suitable for analysis and categorized by target audience (general public vs. health-
care workers). Most (57, 80.2%) were uploaded after the “Ov-HIPEC” trial (18 January
2018), with a trend toward more videos for healthcare workers (p = 0.07). Videos for
the general public were shorter (p < 0.001) but received more views (p = 0.06) and likes
(p = 0.09), though they were of lower quality. The DISCERN score averaged 50 (IQR: 35–60),
with public-targeted videos being less informative (p < 0.001), a trend mirrored by the
Misinformation Scale (p < 0.001) and GQS (p < 0.001). The PEMAT A/V scores showed 80%
Understandability (IQR: 62–90) and 33% Actionability (IQR: 25–100), with no significant
difference between groups (p = 0.15, p = 0.4). Conclusions: While YouTube™ provides
useful information for healthcare professionals, it cannot be considered a reliable source
for patients seeking information on HIPEC for ovarian cancer. Many videos contribute to
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misinformation by not properly explaining treatment indications, timing, adverse effects,
multimodal approaches, or clinical trial findings.

Keywords: YouTube™; ovarian cancer; hyperthermic; HIPEC; PEMAT; DISCERN

1. Introduction
Epithelial ovarian cancer (EOC) is the most lethal of all gynecological malignancies,

with approximately 80% of cases diagnosed at advanced stages [1]. This is largely due to the
unspecific abdominal symptoms, which often lead to delays in diagnosis [2]. The current
standard of care consists of complete cytoreduction surgery followed by a platinum-based
chemotherapy regimen and maintenance therapy [3]. In cases when complete cytoreduction
is not initially feasible, neoadjuvant chemotherapy (NACT) is recommended to reduce
tumor burden and facilitate optimal surgical resection [4,5].

EOC primarily spreads within the peritoneal cavity and rarely disseminates via the
bloodstream [6]. This feature has led to the development of innovative strategies for
delivering chemotherapy directly into the peritoneal cavity [7]. Among these, hyperther-
mic intraperitoneal chemotherapy (HIPEC) has garnered increasing attention after the
publication in 2018 by Van Driel et al. of a multicenter prospective trial (OV-HIPEC-1),
demonstrating that the addition of HIPEC to interval debulking surgery resulted in an
improvement of 4 months in progression-free survival (PFS) and 12 months overall sur-
vival (OS) [8]. This finding sparked renewed interest in the potential role of HIPEC in
different settings of treatment [9]. The Italian prospective HORSE trial and the phase II
trial by the Memorial Sloan Kettering Team Ovary did not show a significant impact of
HIPEC on PFS in patients undergoing secondary debulking surgery for platinum-sensitive
peritoneal recurrence [10,11]. In contrast, the French CHIPOR trial demonstrated a survival
benefit when HIPEC was administered as a consolidation therapy following six cycles
of platinum-based chemotherapy and cytoreductive surgery in patients with platinum-
sensitive recurrent EOC [12]. Finally, a meta-analysis by Della Corte et al. [13], including
3 retrospective studies, found no advantage in PFS adding HIPEC to patients undergo-
ing primary debulking surgery. However, the results of the ongoing OV-HIPEC-2 trial
(NCT03772028), expected in 2026, will be crucial in further clarifying its role in the upfront
setting [14].

While the scientific community continues to debate the optimal setting for integrating
HIPEC into EOC treatment, patients facing an advanced-stage disease diagnosis often
seek out any possibility that may reduce their symptoms and ultimately offer hope. With
the increasing accessibility of health-related content online, social media has become a
widely used resource for medical information. YouTube™, which has over 2.5 billion
monthly users and more than 5 billion videos viewed daily, represents a significant, free
and easily accessible platform for disseminating health-related content [15]. However,
standardized methods for assessing the quality and reliability of medical information are
lacking, resulting in a mix of accurate, incomplete, and potentially misleading content [16].
This study aims to evaluate the quality of information, defined in terms of reliability and
educational value, of YouTube™ videos on the use of HIPEC in advanced EOC.

2. Materials and Methods
2.1. Video Search and Inclusion Criteria

In accordance with PRISMA guidelines, we conducted a systematic search on
YouTube™ on 31 August 2024, at 10:00 a.m. (CEST). The search was performed on personal
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computers; however, to minimize potential biases, a private browsing session (incognito
mode) was used while logged out of any personal accounts. For the search filter, we used
the following keywords: ‘ovarian cancer,’ ‘debulking surgery,’ ‘hyperthermic,’ and ‘HIPEC.’
These terms were chosen by the authors with the intention of mirroring the vocabulary that
patients may use, while deliberately avoiding more technical terminology that could bias
the results toward highly specialized content.

Videos were included regardless of their publication date on the YouTube platform,
based on the following criteria: (I) content presented in English and (II) discussion of HIPEC
in the context of ovarian cancer. According to these criteria, videos were independently
screened, selected and assessed by two authors (FM, EB), and any discrepancies were
resolved by a senior author (AMP) [17,18].

For each eligible video, we recorded the following variables: video duration (in
seconds), number of views, persistence time on YouTube™ (in days), gender of the narrating
voice, Continent of origin, likes, comments, channel subscribers, view ratio (calculated as
the number of views divided by the persistence time), the number of videos with disabled
comments, like/view ratio (calculated as the number of likes divided by the number of
views per video) and comment/view ratio (calculated as the number of comments divided
by the number of views per video).

Furthermore, we collected additional information on the author (private individual
vs. institution), date of upload, and target audience (general public vs. healthcare profes-
sionals). When the target audience was not explicitly stated, allocation was determined
based on the language register used, the type and level of content detail, and the profile of
the uploader.

2.2. Strategies and Tools for Video Content Assessment

All included videos were blindly evaluated by two authors, both senior residents
with a research focus in gynecologic oncology, in terms of educational value and reliability
of information using four freely available tools, in line with previous studies [19,20]. To
ensure consistency in scoring, the two authors first independently reviewed the user
guides provided online for PEMAT A/V (https://www.ahrq.gov/health-literacy/patient-
education/pemat2.html, accessed on 31 August 2024) and DISCERN (https://www.ndph.
ox.ac.uk/research/research-groups/applied-health-research-unit-ahru/discern, accessed
on 31 August 2024) and subsequently discussed and calibrated their interpretations.

The Patient Education Materials Assessment Tool for Audiovisual Content (PEMAT
A/V) score was used to evaluate and compare the understandability and actionability of
educational content [21]. This tool consists of 17 items, with 13 assessing understandability
(items 1–13) and four evaluating actionability (items 14–17). Each item was rated using three
response options: agree (1 point), disagree (0 points), or not available (NA) [22]. All items were
applied consistently across videos, as YouTube videos are universally accessible and can
therefore serve as a potential source of patient education, regardless of the target audience.

The total score was determined through a three-step process. After summing the
points assigned to Understandability or Actionability, each total was divided by the num-
ber of rated items, excluding any marked as NA. Finally, the result was multiplied by
100. The final scores were presented as percentages, with higher values reflecting greater
understandability and/or actionability of the content.

DISCERN is a standardized questionnaire used to evaluate the quality of information
on treatment options for health conditions [23]. It comprises 16 items that assess the
material’s reliability (Section 1, 8 items), the quality of information on treatment choice
(Section 2, 7 items) and the overall rating of the source (Section 3, 1 item). Each item is rated
on a 5-point Likert scale, ranging from 1 (Poor quality) to 5 (High quality). Based on the total

https://www.ahrq.gov/health-literacy/patient-education/pemat2.html
https://www.ahrq.gov/health-literacy/patient-education/pemat2.html
https://www.ndph.ox.ac.uk/research/research-groups/applied-health-research-unit-ahru/discern
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score, materials are categorized as excellent (63–80), good (51–62), fair (39–50), poor (27–38),
or very poor (16–26) [24].

The Global Quality Score (GQS) is a tool for assessing the quality, feasibility, and utility
of a video. Five possible scores from 1 (poor quality) to 5 (excellent quality) were assigned.

A specific misinformation tool was designed to assess discrepancies between video
content and current scientific knowledge on this topic, following a previously established
methodology [20]. In particular the questions were developed based on the European
Society of Gynecologic Oncology (ESGO) recommendations on the use of HIPEC [3].
Scores range from 1 (extreme misinformation) to 5 (no misinformation), with lower scores
indicating a greater deviation from established evidence. The following questions were
developed: Q1 “In which clinical scenarios should HIPEC be considered?; Q2 “What are the
potential complications associated with the HIPEC procedure?”; Q3 “Should HIPEC be performed in
high-volume centers with specialized expertise?”; Q4 “Is the impact of HIPEC on survival outcomes
clarified?”; Q5 “Should HIPEC be offered only within the context of a randomized controlled trial
(RCT)?”

2.3. Statistical Analyses

Descriptive statistics were presented as medians and interquartile ranges (IQR) for
continuous variables or counts and percentages for categorical variables. Comparisons
between groups were performed using Welch Two Sample t-test for normally distributed
continuous variables, Wilcoxon rank-sum test for non-normally distributed continuous
variables, Pearson’s chi-squared test and Fisher’s exact test as appropriate. Inter-rater
reliability (IRR) between the two authors’ evaluations was assessed using Cohen’s kappa
coefficient; if IRR was below 0.8, a third evaluation by a senior author was planned to be
performed. Given the descriptive nature of the study, no formal sample size or power
calculation was performed. All analyses were conducted using the R software environment
(R version 4.0.0), and all tests were two-sided with significance set at p < 0.05.

3. Results
A total of 150 videos were collected and screened through the inclusion criteria. After

the exclusion of duplicate videos (n = 23, 15.3%), 127 videos were assessed for eligibility.
The following exclusion criteria were applied: off-topic videos (n = 36, 30.6%), non-English
language videos (n = 15, 10%), and video not available (n = 5, 3.3%). A total of 71 (47.3%)
videos were eligible for the analyses (Figure 1).

The videos included were categorized based on their target audience: 40 (56%) were
aimed at the general public, while 31 (44%) were intended for healthcare workers. A
significant difference was observed in video length, with a longer median duration for
videos targeting healthcare workers (710 vs. 174 s, p < 0.001). No other statistically
significant differences were found in the videographic characteristics (Table 1).

Among the 71 videos, 10 (14%) were published by members of the general public. Of
These, 7 (18%) were directed at the general audience and 3 (9.7%) at the healthcare profes-
sionals. Meanwhile, 61 (86%) of the videos were published by healthcare professionals,
with 33 (54.1%) targeting the general public and 28 (45.9%) aimed at healthcare workers.

The median PEMAT A/V Understandability score was 80% (IQR: 62–90) with a IRR of
0.87, and without a significant difference between videos directed at the general public and
those targeting healthcare workers (80% vs. 77%, p = 0.15). Similarly, the median PEMAT
A/V Actionability score was 33% (IQR: 25–100), with no significant difference based on the
target audience (50% vs. 33%, p = 0.4) (Table 2).
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Figure 1. Flow chart of Video selection.

Table 1. Video graphic characteristics.

Characteristic Overall, n = 71 1
TARGET.AUDIENCE
General Public, n = 40

(56%) 1

TARGET.AUDIENCE
Healthcare Workers, n = 31

(44%) 1
p-Value 2

Length of the video (seconds) 285 (141, 695) 174 (113, 314) 710 (304, 2533) <0.001
Views (n) 608 (244, 2085) 743 (345, 3684) 425 (213, 1064) 0.069

Author Sex 0.107
Male 39 (55%) 18 (58%) 21 (53%)

Female 19 (27%) 6 (19%) 13 (33%)
Both 10 (14%) 7 (23%) 3 (7.5%)

No voice 3 (4.2%) 0 (0%) 3 (7.5%)
Continent of Origin 0.233

North America 31 (48%) 13 (42%) 18 (53%)
Asia 23 (35%) 9 (29%) 14 (41%)

Europe 4 (6.2%) 3 (9.7%) 1 (2.9%)
Africa 1 (1.5%) 1 (3.2%) 0 (0%)

Mixed origin 6 (9.2%) 5 (16.2%) 1 (2.9%)
Unknown 6 0 6

Duration Day on YouTube (days) 1269 (809, 2260) 1497 (669, 2465) 1257 (1173, 2068) >0.9
Likes (n) 6 (2, 16) 8 (3, 24) 4 (2, 10) 0.094

Likes/views ratio 0.008 (0.004, 0.012) 0.009 (0.006, 0.015) 0.006 (0.004, 0.010) 0.202
Subscribers (n) 10,500 (1361, 29,350) 10,500 (801, 58,975) 10,800 (1920, 22,600) 0.7
Comments (n) 0.8

abled 58 (82) 33 (83) 25 (81)
disabled (as per YouTube policy) 13 (18) 7 (18) 6 (19)

Comments/views ratio 0 (0.0000, 0.0010) 0 (0.0000, 0.0005) 0 (0.0000, 0.0013) 0.320
Unknown 13 7 6

Author group (n) 0.5
General public 10 (14) 7 (18) 3 (9.7)

Healthcare workers 61 (86) 33 (83) 28 (90)

1 Median (IQR); n (%). 2 Fisher’s exact test; Wilcoxon rank sum test; Welch Two Sample t-test; Pearson’s
Chi-squared test.
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Table 2. Scoring tools results.

Characteristic Overall,
n = 71 1

TARGET.AUDIENCE
General Public, n = 40

(56%) 1

TARGET.AUDIENCE
Healthcare Workers,

n = 31 (44%) 1
p-Value 2

PEMAT_UNDERSTANDABILITY (%) 80 (62, 90) 80 (63, 94) 77 (62, 88) 0.15

PEMAT_ACTIONABILITY (%) 33 (25, 100) 33 (19, 100) 50 (33, 88) 0.4

DISCERN_Section 1 (n) 27 (20, 33) 21 (17, 27) 32 (28, 35) <0.001

DISCERN_Section 2 (n) 19 (16, 24) 17 (11, 22) 21 (17, 26) 0.001

DISCERN_total score (n) 50 (35, 60) 40 (32, 52) 56 (51, 64) <0.001

MISINFORMATION_Score (n) 2.00 (1.00, 3.50) 1.00 (0.00, 2.00) 3.00 (3.00, 5.00) <0.001

Q1. In which clinical scenarios should HIPEC
be considered? 50 (71.43) 19 (38) 31 (62)

Q2. What are the potential complications associated
with the HIPEC procedure? 23 (32.39) 5 (21.74) 18 (78.26)

Q3 Should HIPEC be performed in high-volume
centers with specialized expertise? 28 (39.44) 8 (28.57) 20 (40)

Q4. Is the impact of HIPEC on survival
outcomes clarified? 41 (57.75) 16 (9.02) 25 (60.98)

Q5. Should HIPEC be offered only within the
context of a randomized controlled trial (RCT)? 17 (23.94) 1 (5.88) 15 (88.24)

GLOBAL_QUALITY_SCORE <0.001

1 7 (9.9) 7 (18) 0 (0)

2 13 (18) 12 (30) 1 (3.2)

3 21 (30) 13 (33) 8 (26)

4 25 (35) 8 (20) 17 (55)

5 5 (7.0) 0 (0) 5 (16)

1 Median (IQR); n (%); 2 Fisher’s exact test; Wilcoxon rank sum test; Welch Two Sample t-test; Pearson’s Chi-
squared test.

According to the DISCERN score, the median score for Section 1 was 27 (IQR: 20–33),
with videos targeting healthcare workers scoring significantly higher than those aimed
at the general public (32 vs. 21, p < 0.001). The median score for Section 2 was 19 (IQR:
16–24), again higher for healthcare worker-directed content (21 vs. 17, p = 0.001). The total
DISCERN score had a median of 50 (IQR: 35–60), with videos for healthcare professionals
scoring significantly higher than those for the general public (56 vs. 40, p < 0.001). The IRR
was 0.92.

Based on the GSQ (Global Score Quality) rating, 7% (n = 5) of the videos were classified
as excellent, 35% (n = 25) as good, 30% (n = 21) as moderate, 18% (n = 13) as generally poor,
and 9.9% (n = 7) as poor. When stratified by target audience, 16% of videos for healthcare
workers were rated excellent compared to 0% for the general public. Additionally, 55% vs.
20% were rated as good, 26% vs. 33% as moderate, 3.2% vs. 30% as generally poor, and 0%
vs. 18% as poor quality. The overall IRR was 0.85.

Regarding the misinformation score, the IRR was 0.97. Among the 71 selected videos,
50 (70.4%) addressed Misinformation Question 1, with 19 (38%) targeting the general public
and 31 (62%) targeting healthcare professionals. Misinformation Question 2 was addressed
by 23 videos (32.4%), including 5 (21.7%) intended for the general public and 18 (78.3%)
for healthcare professionals. Misinformation Question 3 was covered in 28 videos (39.4%),
with 8 (28.6%) directed at the general public and 20 (40%) at healthcare professionals. Mis-
information Question 4 was addressed in 41 videos (57.7%), of which 16 (39%) were aimed
at the general public and 25 (61%) at healthcare professionals. Finally, Misinformation
Question 5 was covered in 17 videos (23.9%), with only 1 (5.9%) targeting the general public
and 16 (94.1%) targeting healthcare professionals. Overall, videos intended for healthcare
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professionals were significantly more likely to address misinformation-related topics than
those aimed at the general public.

A further subanalysis was conducted based on the gender of the narrating voice used
in the videos (Female, Male, Both or No voice). Results are reported in the Supplementary
Materials (Table S1). Videos recorded with a female voice had lower DISCERN scores
compared to those with a male voice or both voices (46 vs. 51 vs. 58, respectively), but
higher scores than videos with no voice (p = 0.020). Similarly, the GQS was higher in the
male and both voices groups compared to the female group (p = 0.013). No differences
were observed in PEMAT A/V Understandability (p = 0.918), Actionability (p = 1.0), or
Misinformation scores (p = 0.106). We believe, however, that these differences may be
influenced by the higher proportion of videos targeting the general population in the
female voice group compared with the male voice group (68% vs. 54%, p = 0.099).

4. Discussion
To the best of our knowledge, this is the first study to systematically evaluate the

educational value and information reliability of YouTube™ videos on the use of HIPEC in
the treatment of EOC. Our findings indicate that videos targeting healthcare professionals
generally achieved higher scores and contained less misinformation compared to those
aimed at the general public. Interestingly, most videos (n = 57, 80.3%) on this topic
were uploaded after the publication of the OV-HIPEC-1 trial [8] (Figure 2). Since its
publication, the number of studies investigating HIPEC in different settings of ovarian
cancer treatment has increased, yielding inconsistent results [9,12,25]. The uncertainty
surrounding HIPEC is also reflected in international guidelines. While organizations such
as the National Comprehensive Cancer Network (NCCN), the American Society of Clinical
Oncology (ASCO), the British Gynecological Cancer Society (BGCS), the China Anti-Cancer
Association (CACA) and the Taiwanese society acknowledge its use in the IDS setting and
recommend its application in highly specialized centers [4,26,27], the European Society of
Gynecologic Oncology and the European Society of Medical Oncology (ESGO/ESMO) do
not recognize HIPEC as a standard treatment and advise its use only within randomized
clinical trials (RCTs) [3]. The same recommendation is given by the Japan Society of
Gynecology Oncology (JSGO) [28].

Figure 2. Distribution of the number of video published on YouTube according to the publishing date
of “Cytoreductive surgery with or without hyperthermic intraperitoneal chemotherapy in patients
with advanced ovarian cancer (OVHIPEC-1)” (17 January 2018).
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Notably, no specific guidelines exist for Southeast Asian, South American, or African
countries, likely due to the high complexity and costs associated with this technology [29].

Most videos were uploaded by healthcare professionals but intended for a general
audience. However, our analysis suggests that the overall reliability and educational value of
these videos is limited. This is particularly concerning, as healthcare professionals are typically
able to critically appraise the accuracy of the information presented, whereas patients and
caregivers may struggle to distinguish between reliable content and misleading or incomplete
information, especially when produced by non–healthcare professionals [30–32].

Using the PEMAT A/V tool, we found no significant difference in Understandability
and Actionability scores between videos targeting different audiences. The Understand-
ability score reflects how well viewers can process and explain the key messages presented,
while the Actionability score assesses whether viewers can apply the information provided.
Scores below 70% are considered poorly understandable or actionable [21]. In our study,
the median Understandability score was higher (80% for the general public and 77% for
healthcare professionals, p = 0.15), suggesting that the messages conveyed were generally
comprehensible. In line with previous literature [33,34] the median Actionability score
was significantly lower (33% for the general public and 50% for healthcare professionals,
p = 0.4), indicating that while the information was understandable, its practical application
remained unclear. Similarly, all three sections of the DISCERN tool were significantly
higher in videos targeting healthcare professionals. This suggests that content designed for
a professional audience was generally more detailed and of higher educational value. Com-
parable results were reported in a recent study by Ting Xu et al. on vulvar cancer videos
on YouTube™ [35]. These findings were also consistent with the assessments obtained
using the GQS and misinformation evaluation tools, further reinforcing the discrepancy in
content reliability based on the target audience. However, despite higher scores in videos
targeting healthcare professionals, concerns remain regarding their overall educational
value. Previous studies have indicated that even high-quality YouTube™ content may be
insufficient for the education of residents or fellows [36,37], leading some authors to suggest
that videos should undergo professional evaluation prior to publication [38]. However,
given the vast scope of medical topics and the unrestricted nature of video uploads on
social media platforms, implementing comprehensive content regulation remains chal-
lenging. Instead, a more feasible approach may involve developing social policies aimed
at equipping patients and their relatives with the necessary tools to critically assess the
reliability of online health information [39]. Additionally, the medical community should
acknowledge the increasing reliance of oncological patients on online resources [40].

This study has some limitations. First, YouTube™ search results are influenced by
the platform’s search algorithms, which tailor results based on users’ previous search
activities. To mitigate this bias, all searches were conducted in incognito mode. Moreover,
videos were evaluated independently of their source, reducing potential allocation bias.
Second, the deliberate choice of search keywords may have introduced selection bias,
potentially excluding other relevant reliable or unreliable content. Third, as YouTube™ is a
continuously evolving platform, our sample reflects only the quality of videos available at
the specific date and time of data collection. Lastly, the use of DISCERN for audiovisual
material has not been formally validated, although it is widely applied in the literature.
In addition, no officially validated thresholds have been established for either PEMAT
A/V or DISCERN; however, the thresholds adopted in this study are consistent with
those reported in previous studies [18]. Despite these limitations, our study is the first to
systematically evaluate the quality of YouTube™ videos on the use of HIPEC in ovarian
cancer, providing valuable insights into the type of information accessible to patients
and healthcare professionals. Future steps may aim to generate high-quality videos with
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improved and reliable information for patients, produced by medical centers and alliance
groups. These efforts could guide patients toward high-quality information on social media
and provide them with comprehensive resources to support truly informed consent. Lastly,
future studies may aim to investigate another niche and not widely adopted procedure
such as Pressurized Intraperitoneal Aerosol Chemotherapy (PIPAC) [41].

5. Conclusions
In conclusion, the overall educational value and reliability of YouTube™ videos on

HIPEC in ovarian cancer treatment, within the sample analyzed in this study, is low, with
only slightly better content available for healthcare professionals. Our findings highlight
the need for more comprehensive and reliable video content on this topic to ensure that
patients seeking information on YouTube™ receive accurate and well-balanced information.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/cancers17193222/s1, Table S1: Subanalysis according to
Gender narrating voice of the video.
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