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Abstract

This paper investigates the quality of German-language nutrition videos on
YouTube. For that purpose, a qualitative analytical scheme is developed that
combines the measurement of a) the inherent quality of 32 videos using the
PRinciples for Health-related Information on Social Media (PRHISM) Scoring
Tool and the Patient Education Materials Assessment Tool for Audiovisual Mate-
rials (PEMAT-A/V) with b) information provided by 800 user comments that
indicate perceived helpfulness on the basis of a categorization scheme that was
developed deductively and inductively. The selected sample reflects typical user
behavior by selecting the highest ranked videos and videos recommended by
YouTube. The results show that the videos have a high average information qual-
ity regarding formal quality criteria (e.g., authorship, attribution, balance and
justifiability), understandability, and actionability. The analysis of user com-
ments reveals that appreciation and/or acknowledgement, and positive feedback
are among the most used types of comments, which implies that the videos are
assessed as helpful. Furthermore, comments are valuable knowledge additions to
the videos as they provide suggestions for improving the videos and descriptions
of personal experiences. Overall, the value of the investigation is twofold. First,
it shows that in contrast to the widespread criticism of the quality of health
information on YouTube, in the investigated topical area of nutrition videos the
information quality can rather be assessed as good. Further, user-generated con-
tent in form of comments provides additional informational value. From a user
perspective, especially channels with the YouTube Health label seem to be a safe
bet regarding information quality.
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actionability; YouTube; nutrition videos; dietary recommendations; obesity;
YouTube Health; qualitative analysis; comment analysis


mailto:krueger003@uni-hildesheim.de
mailto:griesbau@uni-hildesheim.de
mailto:achilles@uni-hildesheim.de

Information Quality of Nutrition Videos on YouTube 27

1 Introduction

The video platform YouTube is widely used as a digital health service in
Germany (Baumann et al., 2021; YouTube, n.d. a). At the same time, studies
on a wide range of health topics have repeatedly shown that YouTube is not a
reliable source of health information (Madathil et al., 2015; Osman et al.,
2022). As a response to the criticism that health-related misinformation is
being spread on the platform, YouTube Health was launched in the United
States in 2021 and in Germany in 2023 (Graham, 2021, 2022; Focken, 2023).
YouTube Health comprises two functions, a) a Health Label, which is an
information panel below the videos that provides context information on
credible health sources, and b) a Health Shelf, which highlights videos from
credible health sources in the search results (Graham, 2021; Focken, 2023;
YouTube, n.d. b).

One health issue that is playing an increasingly important role in society
is obesity (Miiller et al., 2022; Schneider & Holzwarth, 2022). As of 2022,
over one billion people worldwide are considered obese (NCD-RisC, 2024;
WHO, 2024). Around half of adults (53.5%) aged 18 and over in Germany are
overweight, including obese, and 19.0% are obese (Schienkiewitz et al.,
2022). An important component in the treatment of obesity is a change in diet
(Kasper & Burghardt, 2021: 275; Lautenbach & Aberle, 2022; Oberénder &
Weimann, 2022; Hahn, 2023). Hence, this study focuses on the information
quality of German-language YouTube videos on dietary recommendations for
overweight or pre-obesity and obesity. To the authors’ knowledge, no such
study exists in German-speaking countries.

This leads to the question of how information quality can be measured.
Sun et al. (2019) state that the evaluation of health information quality (HIQ)
can be summarized as a process of applying criteria to assess information.
A basic differentiation can be made between objective and subjective evalua-
tion of information (Zhang & Kim, 2022). The subjective assessment of HIQ
by users can vary depending on age, gender, level of education, health status,
level of (digital) health literacy and attitude to and knowledge about the
respective health topic (e.g., Diviani et al., 2015; Tao et al., 2017; Sun et al.,
2019; Zhang & Kim, 2022). Hence, a popular conceptualization of HIQ from
the user perspective is fitness for use (Stvilia et al., 2009; Tao et al., 2017; Sun
et al., 2019; Zhang & Kim, 2022; Afful-Dadzie et al., 2023). Consequently,
Zhang and Kim (2022) fundamentally understand HIQ as the user’s percep-
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tion of the quality of health information. This concept of perceived HIQ
overlaps with related concepts such as credibility, trust and usefulness (Sbaffi
& Rowley, 2017; Sun et al., 2019; Zhang & Kim, 2022; Liu et al., 2023).

On the other hand, Denniss et al. (2022: 2) define HIQ in a comparatively
objective manner as “the reliability of information compared against a set of
defined quality criteria”. A wide variety of criteria for evaluating HIQ can be
found in literature, as well as numerous ways of describing, categorizing and
weighting them (Eysenbach, 2005; Zhang et al., 2015; Tao et al., 2017; Afful-
Dadzie et al., 2023). As stated by Zhang et al. (2015) and Tao et al. (2017), this
reflects the complexity of the multidimensional construct of HIQ. This lack
of conceptual clarity also contributes to a lack of instruments for the effective
assessment of HIQ, as Zhang et al. (2015) note. Although numerous evalua-
tion instruments and quality seals exist in practice, many have questionable
validity and reliability (Zhang et al., 2015).

Aspects that have become increasingly important in recent years regard-
ing health information aimed at laypersons are understandability and action-
ability (Shoemaker et al., 2014; Beaunoyer et al., 2017; Vishnevetsky et al.,
2018; Denniss et al., 2022). Understandability and actionability are important
to make content accessible to broad sections of the population (Shoemaker
et al., 2014; Beaunoyer et al., 2017). According to Shoemaker et al. (2014:
396), health information materials are understandable “when consumers of
diverse backgrounds and varying levels of health literacy can process and
explain key messages” and actionable when they “can identify what they can
do based on the information presented”. In this context, the Health Literacy
Survey Germany 2 conducted in 2019/2020 found that both health literacy
and digital health literacy are low among the majority of the population in
Germany (Hurrelmann et al., 2020; Schaeffer et al., 2021).

The research interest of this investigation is on the information quality of
nutrition videos on YouTube. To integrate objective and subjective perspec-
tives of information quality, the following research questions (RQ) are cov-
ered.

RQI1: What is the inherent information quality of the nutrition videos provid-
ed by YouTube?

RQ?2: How understandable and actionable are the nutrition videos provided
by YouTube?

RQ3: Do users perceive the nutrition videos provided by YouTube as help-
ful?
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RQ1 and RQ2 are concerned with objective information quality. Whereas
RQ1 captures the inherent quality, RQ2 shows the consideration of layper-
sons as an audience. RQ3 tries to capture the assessment of the users by ana-
lyzing the comments. In addition, we are interested in whether quality indica-
tors such as labels (YouTube Health) can serve as reliable differentiators of
information quality.

To answer these questions, the paper is structured as follows: First, an
overview of the current state of research on the analysis of health-related
videos and associated comments is provided. This is followed by a descrip-
tion of the methodological approach of the empirical study conducted.
Afterwards, the data collection and analysis results are presented. The paper
concludes with a discussion of the results, the limitations of the analysis and
an outlook.

2 Research Background

The literature section aims to uncover which instruments are available to
analyze videos and associated comments. Figure 1 delineates the literature
research process, which took place in December 2023. Out of the 30 studies
selected for this paper, 18 relate to the current state of research on video ana-
lysis and twelve on comment analysis. Only studies published in English or
German and from 2010 onwards were considered. The restriction regarding
the publication date was set to ensure relevance of the content. Additionally,
the studies should have been subjected to some form of quality control, such
as peer review. Furthermore, the studies should not only consist of a literature
review but also include an empirical analysis. For the video analysis, only
studies that deal with videos on overweight and weight reduction, dietary
recommendations for other diseases or other nutritional topics were selected.
However, as no relevant studies on these topics could be identified for the
comment analysis, studies on any health-related topic were considered rele-
vant in this case. Anyhow, only studies in which a content analysis of the
comments was conducted were included.
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Fig. 1 Flowchart of the literature research and selection process
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2.1  Research focusing on videos

Overall, the literature analysis shows that there is a multitude of instruments
to measure the inherent quality of health information. The finding that the
DISCERN, Global Quality Score (GQS) and Journal of the American Medi-
cal Association (JAMA) benchmarks appear to be the most used cross-topic
instruments for evaluating the HIQ of YouTube videos (see Table 1) is con-
sistent with other literature reviews such as Drozd et al. (2018), Osman et al.
(2022) and Afful-Dadzie et al. (2023). In addition, according to Drozd et al.
(2018), Osman et al. (2022) and Afful-Dadzie et al. (2023), the comparison
against topic-specific guidelines or the use of specially developed topic-
specific scoring systems are not uncommon (Table 1). Afful-Dadzie et al.
(2023) criticize that frequently more than one cross-topic evaluation instru-
ment is applied (Table 1), without explaining why this is deemed necessary.

Moreover, the use of these evaluation instruments is in itself not unprob-
lematic: The DISCERN by Charnock et al. (1999) is an instrument for as-
sessing the quality of written health information directed at consumers about
treatment decisions. The JAMA benchmarks for websites were published by
Silberg et al. (1997) and utilize the criteria authorship, attribution, disclosure
and currency as quality criteria. Azer (2020), Denniss et al. (2022) and Guler
and Aydin (2022) state that a major point of critique regarding the use of
these two instruments is that they were developed at the end of the last centu-
ry for rather static information environments such as brochures and websites,
not for social media environments, and have hardly been revised since then.
In some studies considered in the current state of research an adapted version
of the DISCERN is used (Table 1), referred to as modified DISCERN
(mDISCERN), though only the number of items was reduced to five and the
scoring system was adapted (Singh et al., 2012). The GQS, developed by
Bernard et al. (2007), was originally intended for evaluating the quality of
medical websites, which Boté (2019) criticizes as well. In contrast, Lee et al.
(2014) developed the Usefulness Score for videos. However, both instruments
are symptomatic of the problem described by Zhang et al. (2015) that instru-
ments often consist of items that cannot be assessed objectively, which leads
to low reliability.
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Table 1: Classification of studies according to evaluation instrument
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Due to the resulting lack of suitable instruments for evaluating videos,
Guler and Aydin (2022) developed the Medical Quality Video Evaluation
Tool (MQ-VET). Nonetheless, the MQ-VET exhibits the same subjectivity
problem as the two previously mentioned instruments. As videos on the topic
of nutrition are the subject of this study, instruments for nutrition-related
health information could be considered instead: One would be the Quality of
World Wide WEB articles on nutrition (QWEB) tool by Kriz et al. (2019) and
another the Online Quality Assessment Tool (OQAT) by Ellis et al. (2023).
However, both instruments, QWEB and OQAT, were not developed for
videos, but exclusively for online articles and blog entries, as both Kriz et al.
(2019) and Ellis et al. (2023) point out.

This narrows the selection process down to a tool developed by Denniss
et al. (2022) based on 13 principles for HIQ on social media, namely author-
ship, authoritativeness, action orientation, financial disclosure, attribution,
balance and justifiability, risks and benefits, privacy, complementary infor-
mation, referrals and support, readability and comprehensibility, accessibility
and images. After Denniss et al. (2022), the PRHISM Scoring Tool is de-
signed to be applied by researchers and health professionals to content on
social media of all kinds, including videos. The tool itself is, as stated by
Denniss et al. (2022), based on the DISCERN, JAMA, Health On the Net
Foundation code of conduct (HONcode) for websites (Boyer et al., 1998) and
QUiality Evaluation Scoring Tool (QUEST), developed and validated by
Robillard et al. (2018) for the evaluation of online articles. The PRHISM
Scoring Tool was developed by means of a Delphi study (Denniss et al.,
2022). Yet, Denniss et al. (2022) do not mention a review of the reliability
and validity of the tool otherwise. However, Denniss et al. (2024) used the
PRHISM tool to evaluate the information quality of 676 Instagram posts
with nutrition-related health information, achieving an acceptable inter-rater
agreement.

In contrast to HIQ, all studies that examine the understandability and ac-
tionability of health videos use the same instrument for evaluation (see Table
1), the PEMAT-A/V by Shoemaker et al. (2014) for use by researchers and
health professionals. This can be attributed to the fact that, to the best of the
authors’ knowledge, there is no other instrument to date that primarily serves
to assess the understandability and actionability of health-related videos, as
Beaunoyer et al. (2017) and Vishnevetsky et al. (2018) have determined as
well. Shoemaker et al. (2014) state that a panel of experts confirmed the con-
tent validity of both the understandability and the actionability scale. Both
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PEMAT scales also exhibit a high level of internal consistency (Shoemaker
et al., 2014). Furthermore, the inter-rater reliability of the PEMAT is moder-
ate to high (Shoemaker et al., 2014; Vishnevetsky et al., 2018).

2.2 Research focusing on user comments

Regarding the comment analysis, twelve studies were selected: Frohlich and
Zmyslinski-Seelig (2012), Lewis et al. (2012), Basch et al. (2015), Godwin et
al. (2017), Marcon and Caulfield (2017), Meldrum et al. (2017), Loeb et al.
(2019), Dubovi and Tabak (2020), Loeb et al. (2021), Shukla (2021), Li et al.
(2022) and Bakombo et al. (2023). Overall, the studies indicate that com-
ments are often used to share personal information and experiences, but also
to express emotions and opinions and to give feedback on the videos. More-
over, both personal and content-related questions are asked and answered in
the comments and situational advice is requested. Further, Marcon and Caul-
field (2017) as well as Dubovi and Tabak (2020) found that the comment sec-
tion is not only used for feedback, sharing experiences and social support, but
can also be a place for factual discussions and knowledge sharing on certain
topics. In terms of methodology, content analysis category systems differ
depending on the research objective and topic, but deductive and inductive
approaches were often combined. In addition, coding was carried out manu-
ally in all studies, usually with several coders.

3 Methods and Research Design

For RQI, concerning the HIQ of the nutrition videos, the PRHISM tool by
Denniss et al. (2022) is used. The PRHISM tool consists of 13 items (see
Table 2), each of which is rated on a five-point Likert scale (Denniss et al.,
2022). The evaluation is carried out in accordance with the PRHISM Guide
provided by Denniss et al. (2022). For both RQ1 and RQ2, the video descrip-
tions are included in the analysis alongside the videos. One exception is item
11 of the PRHISM because the readability of the video descriptions is not
considered relevant to the study.
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Table 2: PRHISM Items (Denniss et al., 2022)

No.

Item

Principle 1: Authorship When providing health-related information on social media,
the authors and contributors, their credentials, affiliations, and contact information
should be clearly stated on the social media profile.

Principle 2: Authoritative Health-related information provided on social media
should be given by qualified professionals, including health and medical scientists, and
information should be within the scope of practice of the author’s qualifications. If
information is provided by an unqualified person, this should be clearly indicated.

Principle 3: Action-orientated Health-related information provided on social media
should be action-orientated and include clear, succinct messages to support decision
making and provide context for the consumer.

Principle 4: Financial Disclosure Sponsorship, advertising, funding arrangements,
financial support or any potential conflicts of interest should be fully disclosed in a
prominent and clear manner.

Principle 5: Attribution Health-related information on social media should include
clear references and hyperlinks to the original source(s) of information used to compile
the post.

Principle 6: Balance & Justifiability Health-related information provided on social
media that includes claims relating to the benefits/performance of a particular treat-
ment, product, service or behaviour should be balanced, unbiased and supported by
appropriate and quality evidence.

Principle 7: Risks & Benefits Health-related information provided on social media
about a particular treatment, product, service or behaviour should clearly outline asso-
ciated risks and benefits.

Principle 8: Privacy Health-related information on social media should respect
principles of privacy and confidentiality.

Principle 9: Complementary Information Health-related information provided on
social media should provide support for individuals’ relationships with their doctor and
other professional healthcare providers and should not be designed to replace such
relationships. Support for discussion of options with the individuals’ healthcare provid-
er should be included in posts containing health-related information.

Principle 10: Referrals & Support Health-related information provided on social
media should include referrals to additional sources of support and information.

I

Principle 11: Readability & Comprehensibility Health-related information on soci-
al media should avoid the use of technical language and medical jargon. Plain language
should be used and information should be easily understandable by the general public.

Principle 12: Accessibility Health-related information provided on social media
should be accessible to vision- and hearing-impaired individuals.

13

Principle 13: Images Images included in health-related social media posts should be
visually appealing and reflect rather than contradict the information provided in the
post.

Response options per item:
Completely unmet = o; Partially met =1, 2 or 3; Completely met = 4; Not applicable = N/A*
* only for items 5, 6, 7, 8, 9, 12 and 13
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In terms of RQ2, regarding the understandability and actionability of the
videos, the PEMAT-A/V by Shoemaker et al. (2014) is applied. The PEMAT-

AV

consists of two scales (Table 3): an understandability scale with

13 items and an actionability scale with four items, which are rated on a bina-
ry scale (Shoemaker et al., 2014). The PEMAT User Guide by Shoemaker
et al. (2013) contains specific recommendations for the scoring of the items.

Table 3: PEMAT-A/V Items (Shoemaker et al., 2013)

Understandability Scale

. [ Item

The material makes its purpose completely evident.

The material uses common, everyday language.

Medical terms are used only to familiarize audience with the terms. When
used, medical terms are defined.

The material uses the active voice.

The material breaks or “chunks” information into short sections.

The material’s sections have informative headers.

The material presents information in a logical sequence.

The material provides a summary.

The material uses visual cues (e.g., arrows, boxes, bullets, bold, larger font,
highlighting) to draw attention to key points.

13

Text on the screen is easy to read.

14

The material allows the user to hear the words clearly (e.g., not too fast, not
garbled).

18

The material uses illustrations and photographs that are clear and uncluttered.

19

The material uses simple tables with short and clear row and column headings.

Acti

onability Scale

No.

Item

20

The material clearly identifies at least one action the user can take.

21

The material addresses the user directly when describing actions.

22

The material breaks down any action into manageable, explicit steps.

25

The material explains how to use the charts, graphs, tables, or diagrams to take
actions.

Resp
* onl

onse options per item: Disagree = 0; Agree = 1; Not applicable = N/A*
y for items 8, 9, 11, 12, 13, 14, 18, 19 and 25

It

should be noted that the first author of this paper and evaluator of the

videos has no medical education. Accordingly, the PRHISM tool and the
PEMAT-A/V are chosen as existing evaluation instruments rather than de-
veloping an own topic-specific scoring system. This is also why the criterion
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of accuracy of health information is not considered in this paper despite its
importance for HIQ (Zhang et al., 2015), which could be evaluated using
topic-specific guidelines for instance.

To answer RQ3, regarding the perceived helpfulness of the nutrition vide-
0s, a qualitative content analysis of the comments using content-related cate-
gories is conducted (Scheufele & Engelmann, 2009, pp. 165-169). In Mayr-
ing’s established approach (Doring, 2023: 533), qualitative content analysis
comprises not only content aspects but also formal ones and can include
quantitative analysis parts, for example, determining category frequencies
(Mayring & Fenzl, 2022). The structuring technique is used to analyze the
comments (Mayring, 2022, pp. 66—67). Further, a coding guide with category
definitions, anchor examples and coding rules is developed (Mayring, 2022:
96-99).

The category system is mainly based on Meldrum et al. (2017), as they
pursued the same research question, albeit on a different health topic, and
achieved a high intercoder agreement (Meldrum et al., 2017). The category
system of Meldrum et al. (2017) is primarily based on that of Madden et al.
(2013). The latter developed a comprehensive, cross-topic content-analytical
classification scheme for comments on YouTube, which has a high intercoder
reliability (Madden et al., 2013). The main categories of Meldrum et al. (2017)
form the starting point of the category system of this paper, which consists of
main categories and subcategories. Additionally, the comprehensive category
system of Madden et al. (2013) is used, especially concerning the subcatego-
ries. However, the category systems of the other eleven studies mentioned in
the current state of research (see Section 2) are also considered in the devel-
opment of the category system. The main categories for RQ3 are presented in
Table 4. Figure 2 provides an overview of the research design.
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Table 4: Main categories for comment analysis

Main Category*

Definition*

Example*

Question

A comment in which a person
asks for or requests information,
ideas or support. This does not
have to be in question format.

In what time period, if [ may
ask? :D

Response A comment in which a person |/ think in about two and a half
offers information, ideas or months.
support in response to a ques-
tion or request.
General A comment in which a person | Thank you very much for the
feedback expresses a reaction or opinion | video. I think it’s also very
about the video, the topic, the important to mention that it s
channel or another person. This |essential to keep your every-
can also be unsolicited. The day life as “stress-free” as
comment is of general or neutral | possible and to relax regular-
nature. ly. For example, I always put
on weight in stressful times
because I get a craving for
sweets and fatty foods.
Positive A comment in which a person | What I find extremely positive
feedback expresses an opinion, reaction | here is that the psyche and
or feelings about the video, the | habits from childhood are
channel or another person who | included and no radical
follows or confirms the recom- | change is demanded from one
mendations mentioned in the day to the next. The fact that
video. This can also be unsolic- |carbohydrates are not com-
ited. The comment is positive in | pletely demonized is also very
nature, the person expresses pleasant. I wish them both
agreement or disagrees with continued success.
another person who makes a
negative comment about the
video, the channel or a person
who follows or confirms the
recommendations mentioned in
the video.
Negative A comment in which a person | Hello to the directors and
feedback expresses an opinion, reaction | nutritionists. I think it'’s a bit

or feelings about the video, the
channel or another person who
follows or confirms the recom-
mendations mentioned in the

of a shame that carbohydrates
are being lumped together.
Potatoes, for example, have

far fewer carbohydrates/kg
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Main Category™

Definition*

Example*

video. This can also be unsolic-
ited. The comment is negative
in nature, the person expresses
disagreement or agrees with
another person who makes a
negative comment about the
video, the channel or a person
who follows or confirms the
recommendations mentioned in
the video.

than white flour. And even
white flour is not fundamen-
tally wrong if the amount is
greatly reduced.

Appreciation
and/or acknow-
ledgement

A comment in which a person
expresses appreciation and/or
acknowledgement for the video,
the channel or another person.

Thank you for the great video
-

That’s a really great achieve-
ment, you can be rightly proud
of yourself!

Personal experi-
ences and/or
information

A comment in which a person
describes personal experiences
or the experiences of people
close to them and/or which
contains information about
themselves or people close to
them.

I have been living on low carb
for 5 years with intermittent
fasting and HIIT for 25
minutes almost every day. 1
have my diabetes 2 (for 20
years) under control to the
extent that one pill a day is
enough. I have reduced my
weight from 100kg to 88kg
and have kept it stable for a
long time. This is the lifestyle
that I will maintain.

Personal action

A comment in which a person
states what they will or will not
do or have already done or not
done after watching the video or
reading other comments.

After your video, I started
intermittent fasting, followed
your tips, feel good and am
already seeing the first posi-
tive results W

Advertisement

A comment in which a person
promotes a product or service
related to the video or topic.

kK

into English.

* The category names, category definitions and examples have been translated from German

** No example is given for this category because it would allow conclusions to be drawn
about specific individuals.
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Evaluation of the Evaluation of the Qualitative content
information quality of understandability and analysis of the

the videos (n = 32) actionability of the comments (n = 800)
with PRHISM videos (n = 32) with with content
Scoring Tool PEMAT-A/V categories

Fig. 2 Overview of research design

4 Data Analysis and Results

This section starts with the description of the sample selection process. For
the query and video selection, the Google Chrome browser was used. The
user logged out of their Google account, cleared the cache and cookies and
deactivated the search and playback history to reduce personalization effects
(Boté 2019). The keyword research tool Google Trends and YouTube’s auto-
complete function were used to identify suitable search queries. As per litera-
ture reviews by Sampson et al. (2013) and Boté (2019), Google Trends is used
in studies to compare the usage frequency of different search queries on
YouTube over time. The YouTube query autocomplete feature is mentioned
by Drozd et al. (2018) and Boté (2019) as a function used in comparable stud-
ies to determine search queries. As is also common in other studies according
to Drozd et al. (2018), not only one but several search queries are selected in
this study, four in total.

The four search queries were selected on 29 January 2024. To this end, the
terms Ubergewicht (overweight), Priadipositas (pre-obesity) and Adipositas
(obesity) and its synonyms Fettleibigkeit (obeseness), Fettsucht (adi-
poseness) and Obesitas (adiposity) were entered into Google Trends, with
Ubergewicht (overweight) and Adipositas (obesity) proving to be the most
frequently used terms. The suggestions from YouTube’s query autocomplete
feature were therefore checked for these two terms. This was also carried out
with the terms Erndhrung (diet) and Bauchfett (belly fat) because visceral
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abdominal fat plays a key role in the health risk of obesity as a nutrition-
associated disease (Kasper & Burghardt, 2021: 272—273; Nimptsch & Pis-
chon, 2022; Hahn, 2023). The search queries that were categorized as themat-
ically appropriate were then compared using Google Trends to determine
their frequency. Ultimately, the following search queries were selected: Adi-
positas Ernihrung (obesity diet), Ubergewicht abnehmen (lose overweight),
Erndhrung abnehmen (lose weight through diet) and Bauchfett verlieren
(lose belly fat).

For the video selection, primarily the search bar integrated into the
YouTube platform was used. For each search query, the first ten videos in the
search results and, if applicable, the videos in the Health Shelf were checked
to see whether they meet the selection criteria. The default settings for sort-
ing the search results, i.e., by relevance (Sui et al., 2022), were retained and
no search filters were set, which is typically handled the same way in compa-
rable studies (Madathil, 2015; Drozd et al., 2018; Boté, 2019). Furthermore,
for each video that met the selection criteria, the first three videos recom-
mended by YouTube were checked. After Sampson et al. (2013), Madathil et
al. (2015) and Boté (2019), this strategy simulates real user behavior. In addi-
tion, the first 25 comments for each selected video were used for the analysis,
whereby the default settings were retained, i.e., sorting by top comments (Sui
et al., 2022). These 25 comments per video also include responses to other
comments.

4.1  Video analysis

The four search queries were entered in YouTube on 30 January 2024. Videos
were selected from the search results and video recommendations and saved
locally. The video selection process is shown in Figure 3.
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Fig. 3 Flowchart of the video selection process
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To describe the sample in more detail, it was examined who the infor-
mation providers are. Regarding the kinds of channels that uploaded the nu-
trition videos (Fig. 4), it can be stated that more than a third of the videos are
from the media (37.50%; 12/32). Around a fifth of the videos were uploaded
by physicians (21.88%; 7/32), followed by laypersons (18.75%; 6/32). Only
9.38% (3/32) of the videos were uploaded by non-physician health profes-
sionals, 6.25% (2/32) by health organizations and medical institutions, 3.13%
(1/32) by government institutions and organizations and 3.13% (1/32) by
commercial companies.

Overview of the channel categories

40.00 37.50
35.00
30.00
25.00
Percentage 21.88
of videos  20.00 18.75
(n=32)
15.00
1000 9.38
6.25
5.00 3.13 3.13
0.00
Channel Category
u Media B Physicians
H [ aypersons  Non-physician health professionals
Health organizations and medical institutions Government institutions and organizations

Commercial companies

Fig. 4 Overview of the channel categories

In terms of the speakers communicating health information in the videos
(see Fig. 5), the results are as follows: In nearly two thirds of the 32 videos
(62.50%; 20/32) physicians share the health information, followed by off-
speakers (34.38%; 11/32), laypersons (18.75%; 6/32) and finally non-physician
health professionals (15.63%; 5/32). In 23 of the 32 videos (71.88%) there are
only speakers of one category, in eight videos (25.00%) of two categories and
in one video (3.13%) of three categories. Exclusively in the videos from the
media there are speakers from more than one category. In eleven (91.67%) of
the twelve videos assigned to the media category, physicians provide the
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health information, in ten (83.33%) off-screen speakers and in one (8.33%) a
non-physician health professional.

Overview of the categories for information sharing

70.00
62.50

60.00

50.00

Percentage 40.00 24.38
of videos
(n=32)* 3000

20.00 16.75 1563

10.00

* The sum of the

percentages

exceeds 100% 0.00

because the Category for the information sharing
categories are

t mutuall
ggclT:w": Y B Physicians B Off-speakers Laypersons Non-physician health professionals

Fig. 5 Overview of the categories for information sharing

The average PRHISM score of the 32 videos is 63.68 (SD 15.02; minimum
25.00; maximum 89.58). Following the score classification by Denniss et al.
(2022), the HIQ of the videos is therefore good on average. The average
PEMAT-A/V understandability score is 84.56% (SD 12.11%; minimum
60.00%; maximum 100.00%) and the average PEMAT-A/V actionability
score 18 89.84% (SD 14.47%; minimum 66.67%; maximum 100.00%). Both
scores are above the threshold value of 70% set by Shoemaker et al. (2014),
which means the videos are understandable and actionable on average.

Moreover, almost two thirds of the videos (62.50%; 20/32) are from chan-
nels with the YouTube Health label. These 20 videos received a good or ex-
cellent rating for their HIQ using the PRHISM tool, which is significantly
higher than the PRHISM scores of the other videos (p < 0.001). Additionally,
these videos have significantly higher points for the quality criteria author-
ship (p = 0.032), authoritativeness (p < 0.001), action orientation (p = 0.002),
attribution (p = 0.029), balance and justifiability (p = 0.003), risks and bene-
fits (p < 0.001) as well as referrals and support (p < 0.001). For the PEMAT-
A/V understandability score and the PEMAT-A/V actionability score there is
no statistically significant difference between videos with and without the
YouTube Health label. Regarding the speakers, it was found that the videos
in which physicians or non-physician health professionals share the health



Information Quality of Nutrition Videos on YouTube 45

information have a statistically significant higher PRHISM score than those
with laypersons (p = 0.004). All statistical tests were conducted in SPSS
using the Mann-Whitney U test.

4.2  Comment analysis

On 31 January 2024, the first 25 comments from each of the 32 videos were
selected and saved manually, with a restriction of a maximum of five re-
sponses per thread. 46 comments were excluded because they were either
non-German comments, consisting solely of emojis or comments with con-
tent that was incomprehensible or nonsensical. Instead, the subsequent com-
ment was selected, yet the rule of a maximum of five responses per thread
still applied. A total of 800 comments are therefore included in the content
analysis. 398 comments (49.75%) are responses to other comments. 89 com-
ments (11.13%) are written by content creators.

The category system was continuously reviewed throughout the coding
process and revised considering the current state of research as soon as it was
deemed necessary. The final category system consists of nine main categories
and 13 subcategories. In general, the categories are not mutually exclusive,
unless a specific coding rule precludes it. Once the category system had been
finalized, all the codes assigned were reviewed once again and adjusted if
necessary. A total of 1079 codes were assigned for the main categories and
327 for the subcategories. The results regarding the comment categories can
be seen in Table 5 and an overview of the main comment categories in Figure
6. All coding was done by the first author of this paper. Intracoder reliability
was determined for 20% of the comments in November 2024 by re-coding
the first five comments of every video. To determine the intracoder relia-
bility, the presence (1 = presence, 0 = absence) of each category within a
comment was counted. The average Cohen’s kappa of the main categories is
x = 0.96 and of the subcategories x¥ = 0.97, which represents an almost per-
fect intracoder agreement in each case (Landis & Koch, 1977).
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Table 5: Overview of the results for the comment categories

Code frequen-| Number of |Percentage of P
. . ercentage
- cy of main codes in subcategory

Category : : ; : of comments

categories (n |subcategories | in main cate- — 800)*

=1079), 7 (%)| (n=327) gory (n = 800)
Question 74 (6.86) - - 9.25
Video-related question — 20 27.03 2.50
Request for situation-
specific advice B ! 14.86 138
Question about person- B
al experiences 35 47:30 438
Further inquiry — 8 10.81 1.00
Response 23 (2.13) - — 2.88
Response to video- B o 0.88
related question 7 30-43 )
Situation-specific
advice B 7 30-43 088
Response to question
about personal experi- - 8 34.78 1.00
ences
Response to further _ | o
inquiry 4.35 13
General feedback 230 (21.32) — — 28.75
Suggestion regarding 3
the video 25 10.87 313
Suggestion for future
content - 26 11.30 3.25
Unsolicited advice on
the topic B 39 16.96 4.88
Opinion on the topic — 71 30.87 8.88
Other remark - 69 30.00 8.63
Positive feedback 159 (14.74) — — 19.88
Negative feedback 37 (3.43) — — 4.63
Appreciation and/or
acknowledgement 284 (26.32) B B 35-50
Personal experiences
and/or information 221(2048) B B 27.63
Personal action 45 (4.17) — — 5.63
Advertisement 6 (0.56) - - 0.75

exclusive.

* The sum of the percentages exceeds 100% because the categories are not mutually

** The category names of the main categories and the subcategories have been
translated from German into English.
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Overview of the main comment categories
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Fig. 6 Overview of the main comment categories

5 Discussion and Conclusion

5.1  Video Analysis

The consensus in the studies included in the current state of research (see
Table 1) is, with a few exceptions, that the HIQ of YouTube videos with a
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nutritional focus is low on average. However, the HIQ of the YouTube nutri-
tion videos analyzed for RQI in this study is good on average, as indicated by
the PRHISM score. With regard to the comparability of the results, the fol-
lowing aspects should be considered: Firstly, although all studies are related
to nutrition or nutrition-associated diseases, the specific topics differ from
each other. Also, none of the studies directly addressed videos on dietary
recommendations for pre-obesity and obesity like this study. Secondly,
videos in different languages, mostly English, were analyzed in the studies.
Thirdly, in this study, the PRHISM tool by Denniss et al. (2022) was used, a
new instrument for evaluating HIQ on social media, which was not used by
any of the studies from the current state of research, meaning that the results
on HIQ are only comparable to a limited extent.

Moreover, the higher HIQ can possibly be attributed to the channels and
speakers: As Batar et al. (2020), Batar et al. (2021), Calisir and Ece (2022),
Kiss et al. (2023), Rana and Arora (2023) and Segado-Fernandez et al. (2023),
among others, have found, the HIQ of videos uploaded by health organiza-
tions, institutions and professionals is generally significantly higher than that
of channels without a professional background in the health sector. A total of
37.50% (12/32) of the videos analyzed in this study originate from physicians,
non-physician health professionals or health organizations and medical insti-
tutions. Still, at 37.50%, a considerable proportion of the videos analyzed is
from the media sector. However, judging by the PRHISM score, the quality
of these twelve videos, all of which were uploaded by channels operated by
public broadcasters, is good or even excellent in some cases. This can pre-
sumably be explained by the fact that in 91.67% of the videos originating
from the media, physicians communicate health information. As stated by
Kiss et al. (2023) as well as Sahin and Bayir Garbioglu (2023), the HIQ of
videos is significantly higher if the speakers are health professionals, which
is confirmed in this study. Overall, 78.13% (25/32) of the videos feature phy-
sicians or non-physician health professionals providing health information.

For RQ2, it can be stated that the analyzed videos are understandable and
actionable on average, as the PEMAT-A/V scores indicate. However, as with
HIQ, most of the studies included in the current state of research come to the
opposite conclusion. One exception is Lambert et al. (2017), whose analyzed
videos also show a high level of understandability and actionability. This
could be related to the channels the videos originate from and the speakers in
the videos. Most of the videos in the study by Lambert et al. (2017) were
uploaded by commercial companies. In the present study a large proportion
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are from the media sector, which could be an explanation for the overall high
level of understandability and actionability, as all these videos are considered
understandable and actionable based on the PEMAT-A/V.

5.2  Comment analysis

In terms of RQ3, it can first be noted that around one in five comments
(19.88%) contains positive feedback and only 4.63% of the comments contain
negative feedback, which, according to Meldrum et al. (2017), indicates use-
fulness of the videos for the users. Moreover, only 3.13% of the comments are
suggestions regarding the videos, such as additions to the content, which
nevertheless could be useful information for others. Around a quarter of the
positive feedback (26.42%; 42/159) overlaps with the category Personal ex-
periences and/or information. For example, users justify their positive feed-
back with their experiences and thus confirm the video content.

Furthermore, around one in three comments (35.50%) is of an appreciative
or acknowledging nature. Studies concerning videos on other health topics
such as Lewis et al. (2012), Meldrum et al. (2017), Shukla (2021) and Li et al.
(2022) found many comments of this nature as well. In addition to apprecia-
tive and acknowledging comments towards the content creator for the video,
some users express appreciation and/or acknowledgement towards other
users who describe their experiences with obesity and weight loss, which
goes in the direction of emotional support in the comments described by
Frohlich and Zmyslinski-Seelig (2012). Notably, about one in four comments
(277.63%) contains personal experiences and/or information. Similarly, Mel-
drum et al. (2017), Lewis et al. (2012), Shukla (2021), Li et al. (2022) and
Bakombo et al. (2023) found that users often use the comments to share their
own experiences or those of people close to them. As per Meldrum et al.
(2017) and Bakombo et al. (2023), this behavior can be appealing in terms of
a sense of community to share experiences with others who have similar
health problems to feel less alone, gain hope and pass on coping strategies.

The overall proportion of comments containing questions is relatively low
(9.25%) compared to Meldrum et al. (2017) and Li et al. (2022). Although
around one in four questions (27.03%) is video-related, the proportion of
these in relation to all comments is only 2.50% and only two questions in
total are comprehension questions regarding the content of the video. Ques-
tions about the personal experiences of other people account for almost half
of all questions (47.30%). While some users ask for situation-specific advice,
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the proportion of such requests in the main category Question is at 14.86%
much lower than in Meldrum et al. (2017), where it is around 50%. Meldrum
et al. (2017) conclude that the health information on knee pain provided in the
videos is probably not specific enough for the users, as many have questions
about the applicability of the video content to their specific knee joint condi-
tion. As this problem does not exist for the videos analyzed in this paper, the
topic difference probably plays a crucial role.

In addition, a few comments (5.63%), contain information about a person-
al action the users intend to do or have already taken. According to Meldrum
et al. (2017), this can be seen as an indicator that a video left a lasting impres-
sion on users and influenced their health behavior. Ultimately, from the users’
point of view, the videos still seem to need improvement in some aspects, but
they appear to be quite helpful overall.

5.3 Implications

Since, as per Meldrum et al. (2017), users hardly have any means of verifying
the credibility of the health information in the videos, the comment section
offers them the opportunity to discuss the information and thus in some way
confirm the usefulness of the videos. Following the analysis of this study, this
view can only be shared to a limited extent: It is true that the users point out
shortcomings of the videos in the comments. However, the seven videos up-
loaded by non-professionals, which mostly received only mediocre PRHISM
scores, nevertheless received a lot of positive feedback, and mostly no nega-
tive feedback at all. One exception is the video uploaded by a commercial
company, which was also rated poorly with the PRHISM tool. However, as
stated in Section 1, the users’ perspective on HIQ is subjective and the as-
pects relevant to the users in this regard can therefore differ from the evalua-
tion criteria of the PRHISM tool. Furthermore, the understandability of most
videos made by laypersons is high, which presumably influences the percep-
tion of the videos by the users. Tao et al. (2017), Al-Jefri et al. (2018) and Sun
et al. (2019) state that for laypersons understandability plays an important
role regarding the perceived HIQ.

According to Osman et al. (2022), it is advisable for users to generally
exercise caution when searching for health information on YouTube and to
always consult their physician before making health-related decisions. How-
ever, Mohamed and Shoufan (2024) found that users do make health deci-
sions based on health videos on YouTube, including whether to see a physi-
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cian at all. Instruments for evaluating the HIQ such as DISCERN, JAMA or
the PRHISM tool could potentially be used by laypersons (Bernstam et al.,
2005; Eysenbach, 2005; Denniss et al., 2022) but are generally not practical to
use in everyday life due to their complexity (Bernstam et al., 2005). Addi-
tionally, due to the way YouTube algorithms work, it cannot be guaranteed
that videos with high HIQ originating from health organizations, medical
institutions and health professionals will appear at the top of the search re-
sults and video recommendations (Osman et al., 2022). Hence, Osman et al.
(2022) suggest that an efficient way to direct users to high-quality health
videos could be to identify and recommend high-quality channels instead of
individual videos.

This proposal basically corresponds to the concept of YouTube Health
mentioned in Section 1, consisting of the Health Label and the Health Shelf.
In this study, the Health Shelf was only displayed for one search query (see
Fig. 3). As per Google (n.d.), however, this function is not yet reliably availa-
ble for all health conditions and is to be expanded in the future. Yet, the
videos from channels with the YouTube Health label exhibit a significantly
higher HIQ based on the PRHISM score in this study. Despite criticism of the
reliability of the verification process (see Focken, 2023), the YouTube Health
label appears to fulfil its purpose, at least at first glance, as likewise indicated
by a study by Lindenmayr and Foerderer (2023). Ultimately, YouTube Health
is still a relatively new function, and it therefore remains to be seen to what
extent it can fulfil the expectations placed on it in terms of high-quality
health information. However, YouTube Health and a new framework on med-
ical misinformation (Graham & Halprin, 2023) indicate that YouTube has
seemingly recognized that the quality of the health information disseminated
on its platform is part of its responsibility as the platform operator.

From the users’ perspective, the YouTube Health label therefore appears
to be a practical indicator of information quality. In case a channel is not
verified with the YouTube Health label, users could still check whether the
video in question is from a channel operated by a health organization, medi-
cal institution or a qualified health professional. Additionally, it seems to be
worthwhile for users to consider whether the speaker communicating the
health information in a video is a qualified health professional. Furthermore,
channels run by public broadcasters appear to be a safe bet, particularly if the
speaker is a qualified health professional. Nevertheless, users should be cau-
tious, since it cannot be ruled out with absolute certainty that there are not
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also health professionals disseminating misinformation (e.g., Sule et al.,
2023).

5.4 Limitations and future research

The results of this study are subject to some limitations: First, this is a cross-
sectional study. However, the search results and video recommendations on
YouTube as well as the comments on the videos are constantly changing,
sometimes within days or hours (Sampson et al., 2013; Sui et al., 2022). Addi-
tionally, the search results and video recommendations are determined by
algorithms that are only known in detail to YouTube itself (Arthurs et al.,
2018; Kirdemir et al., 2021; Sui et al., 2022), meaning that it is ultimately
almost impossible to replicate previous searches, as Sui et al. (2022) con-
clude.

Furthermore, some restrictions were made when selecting the videos and
comments for the analysis (see Section 4), which might have influenced the
results to some degree. These restrictions are arbitrary in nature and are not
based on specific previous research. Besides this, the opinions of viewers
without an account and/or users who have not commented could lead to dif-
ferent results regarding the perception of the videos.

Another important limitation is that the rating and coding carried out dur-
ing the analysis always remain subjective to some degree, despite the detailed
user guides provided for the PRHISM tool and PEMAT-A/V as well as the
self-created coding guide. Moreover, only one person, the first author of this
paper, coded the videos and comments, and not several people who could
have discussed their results and/or determined the inter-rater or intercoder
reliability. In addition, the evaluator of the videos does not have a medical
education as mentioned in Section 3.

Finally, it should be emphasized that the results are not necessarily trans-
ferable to videos in other languages, videos on other topics or on other social
media platforms. In this respect, a research approach could be to conduct a
study on health information on another social media platform, such as Face-
book, Instagram or TikTok, and to compare the results with those of this
study. Another option would be to conduct a comparative study of health
information on social media and on websites. Beyond this, the effectiveness
of the YouTube Health program could be investigated in greater depth,
whereby the perspective of the users could be included with user studies.
Another research idea is to investigate users’ motivations for watching health
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videos on YouTube and writing different types of comments as well as the
factors that lead users to make health decisions based on these videos.
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