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Abstract
Safe meat cooking is a key consumer-level control against foodborne pathogens, but many consumers
seek practical cooking guidance from social media platforms where scientific oversight is limited. This
cross-sectional study evaluated the quality, reliability and evidence gaps of English-language YouTube
videos on safe meat cooking. On 13 November 2025, the first 180 videos retrieved with the search term
"safe meat cooking" were screened, and 40 eligible videos were analysed. Two food-specialist evaluators
independently scored the videos using a content-specific Video Content Quality Score, the Global Quality
Scale and a five-item modified DISCERN tool. The mean Video Content Quality Score was 10.59 ± 4.16
out of 20, indicating moderate completeness. Mean Global Quality Scale and modified DISCERN scores
were 3.40 ± 1.01 and 3.27 ± 1.04, respectively. Educational and individual uploaders did not differ
significantly in quality or reliability scores, whereas individual videos showed higher interaction rates.
Item-level analysis identified gaps in explicit source citation, additional learning resources, raw-meat
handling hygiene and pathogen-risk explanation. Viewer popularity metrics were not significantly
associated with quality or reliability scores. These findings suggest that accessible digital cooking
content should not be assumed to be evidence-based and highlight the need for expert-reviewed food
safety communication online.

Introduction
Food safety is a public health and consumer-protection issue because unsafe food preparation can
expose households to preventable biological hazards. Meat preparation is particularly important, as
insufficient cooking, inadequate separation of raw and cooked foods and poor hygiene may support the
survival or transfer of foodborne pathogens such as Salmonella spp., Escherichia coli O157:H7 and
Campylobacter spp.¹�²

Evidence-based safe meat cooking involves reaching appropriate internal temperatures, using a food
thermometer, observing resting times where applicable, avoiding cross-contamination and applying
hygienic handling procedures during raw meat preparation.³⁻⁵ However, consumers often rely on visual or
sensory cues such as meat colour or juice clarity, even though these cues are not reliable substitutes for
measuring internal temperature.⁴ Effective risk communication therefore needs to translate food safety
recommendations into practical, understandable and behaviour-oriented messages.

YouTube has become a major source of practical health, diet and food-related information for the
public.⁶�⁷ Its accessibility is valuable, but previous evaluations of health-related YouTube videos show
that popularity and visibility do not necessarily correspond to scientific accuracy, completeness or
reliability.⁸�⁹ This concern is especially relevant for safe cooking advice, where incomplete or misleading
messages may be reproduced in everyday household food preparation.

Prior YouTube studies in food and health contexts have addressed food poisoning, inflammatory bowel
disease diets, cancer-related food recommendations, complementary feeding and food allergy, and have
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generally reported heterogeneous quality and variable source transparency.¹⁰⁻¹³�²³ A recent YouTube-
based food safety communication study also examined foodborne mycotoxin risk information, showing
that engagement metrics should not be interpreted as markers of quality.³⁰ Safe meat cooking, however,
represents a distinct consumer behaviour directly linked to pathogen control, internal temperature
measurement and cross-contamination prevention. We therefore hypothesised that videos on safe meat
cooking would show moderate and heterogeneous scientific completeness, that uploader type would not
necessarily predict quality, and that viewer engagement metrics would be poorly associated with
evidence-based quality. This study aimed to evaluate the quality, reliability and item-level evidence gaps
of English-language YouTube videos on safe meat cooking.

Results

Video selection and descriptive characteristics
Among the 180 first-ranked videos screened, 40 videos met the eligibility criteria and were included in
the final analysis (Fig. 1). Most included videos were uploaded from the United States (n = 34), followed
by the United Kingdom (n = 2), Canada (n = 1), the Netherlands (n = 1), the United Arab Emirates (n = 1)
and Japan (n = 1).

The included videos had been available online for a median of 2,115.50 days, and median duration was
5.81 minutes (Table 1). Viewer engagement metrics were highly skewed: the median interaction rate was
1.02, whereas values ranged from 0.00 to 25.00; the median viewing rate was 1,628.20, with a wide
range from 4.33 to 1,600,559.60.

Overall quality, reliability and agreement between
evaluators
The mean Video Content Quality Score was 10.59 ± 4.16 out of 20, indicating moderate scientific
completeness of the safe meat cooking content. The mean Global Quality Scale score was 3.40 ± 1.01,
and the mean modified DISCERN score was 3.27 ± 1.04 (Table 1).

Inter-rater reliability was excellent for all three instruments. ICC(A,2) was 0.997 for the Video Content
Quality Score and 1.000 for both the Global Quality Scale and modified DISCERN. Exact agreement was
77.5% for the content-specific score and 100.0% for the other two instruments, while all paired ratings
were within 1 point (Table 3).

Item-level evidence gaps
Item-level analysis showed that several core safe cooking messages were incompletely covered (Table
5). Scientific explanation of safe meat cooking and safe internal temperatures were adequately
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addressed in 45.0% of videos each. Thermometer use, cooking time, resting time and cooking methods
were adequately addressed in 47.5% of videos.

The most prominent gaps were related to transparency and supporting resources. Explicit source
citation or source links in the video description were adequately provided in only 7.5% of videos, while
52.5% did not address this criterion. Additional learning resources were absent from 47.5% of videos.
Raw-meat handling hygiene was not addressed in 32.5% of videos and was adequately addressed in
25.0%. Links between unsafe meat cooking and specific foodborne pathogens or diseases were
adequately presented in 22.5%.

Uploader type and viewer engagement
Educational videos had remained online significantly longer than individual videos (3,240.35 ± 1,770.98
vs 1,788.26 ± 1,283.65 days; p = 0.005). However, the Video Content Quality Score did not differ
significantly between educational and individual videos (10.09 ± 3.88 vs 10.96 ± 4.40; p = 0.521).
Duration, Global Quality Scale, modified DISCERN score and viewing rate also did not differ significantly
by uploader type (Table 2).

Individual videos showed a significantly higher interaction rate than educational videos (median 1.53 vs
0.55; p < 0.001). Because comments may be positive, negative, neutral or unrelated to scientific quality,
interaction rate was interpreted as a measure of engagement rather than as a direct indicator of content
accuracy.

Popularity metrics and quality indicators
Spearman correlation analysis showed no significant association between viewer popularity metrics and
quality or reliability scores (Table 6). Views, likes, comments, interaction rate and viewing rate were not
significantly correlated with Video Content Quality Score, Global Quality Scale or modified DISCERN
score. These findings indicate that audience attention and platform engagement did not reliably identify
videos with stronger evidence-based safe cooking content.

Discussion
This study found that English-language YouTube videos on safe meat cooking provided only moderate-
quality and moderately reliable information. The results are relevant because safe meat cooking is a
direct consumer-level control for foodborne pathogen risk. Videos that are easy to access and widely
viewed may shape routine cooking practices, yet the present item-level analysis shows that many videos
omit or only partially address core safety messages such as explicit source citation, raw-meat handling
hygiene, pathogen-risk explanation and guidance to additional authoritative resources.
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The findings align with previous YouTube evaluations in food and health contexts showing
heterogeneous content quality and incomplete source transparency.¹⁰⁻¹³�²³ However, the present study
adds a more specific food safety perspective by focusing on safe meat cooking rather than general diet
advice or disease-specific nutrition. Unlike many health topics where incorrect information primarily
affects knowledge or attitudes, unsafe meat cooking messages can be translated directly into household
practices involving internal temperature control, cross-contamination and hygienic handling.

Uploader identity did not clearly separate higher-quality from lower-quality videos. Educational uploaders
had longer online availability, but their quality and reliability scores did not differ significantly from those
of individual uploaders. This suggests that institutional or educational identity alone is not sufficient;
effective digital food safety communication should also include explicit source transparency, accurate
internal temperature guidance, pathogen-risk framing and clear consumer-oriented explanations.

Individual videos achieved higher interaction rates despite not having higher quality or reliability scores.
This pattern supports the view that engagement metrics should not be used as a proxy for scientific
credibility. Similar concerns have been raised in broader health-video literature, where highly visible
content may be popular because it is emotionally engaging, concise, algorithmically promoted or easier
to understand rather than because it is more accurate.⁸�⁹�¹⁴ A related food safety communication study
on mycotoxin risks also reported that engagement indicators did not reliably identify stronger scientific
content.³⁰

The item-level results provide practical guidance for improving online food safety education. Future
videos should clearly state that external appearance is not a reliable indicator of internal safety, provide
current internal temperature recommendations, demonstrate thermometer use, explain cross-
contamination prevention and link recommendations to authoritative sources. These elements would
allow educational videos to move beyond general cooking advice toward verifiable risk-reduction
messages.

This study has limitations. The analysis included only English-language videos retrieved with a single
search term on a single predefined date. YouTube search results are dynamic and may vary by time,
location, user history and platform algorithms. The dataset should therefore be interpreted as a cross-
sectional snapshot of search results and video-level engagement metrics on 13 November 2025, not as
a continuously updated representation of the platform. The Video Content Quality Score was developed
specifically for this study and should be interpreted as a content-specific checklist rather than as a fully
validated psychometric scale. The modified DISCERN instrument was originally developed for consumer
health information and not specifically for food safety videos. Finally, this study assessed content quality
and engagement metrics but did not measure viewers’ comprehension, risk perception or behavioural
change.

Despite these limitations, the results highlight an important gap in digital food safety communication.
Safe meat cooking videos were accessible and often engaging, but popularity did not identify content
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that was more complete or more reliable. Professional societies, public agencies, food safety educators
and academic institutions should consider developing concise, visually clear and regularly updated
videos that present evidence-based safe cooking practices in consumer language.

Methods

Study design and ethical considerations
This study was designed as a cross-sectional observational analysis of publicly available online videos.
The investigation did not involve direct contact with human participants, identifiable private data,
animals, biological material or experimental procedures. Therefore, formal research ethics committee
approval was not required. The analysis was limited to public information available on YouTube (Google
LLC, San Bruno, CA, USA) and Google Trends (Google LLC, Mountain View, CA, USA), and procedures
were planned to respect the terms of service and privacy policies of the platforms.

Search strategy and video selection
The search was performed on 13 November 2025 to reduce bias caused by the dynamic nature of online
video platforms. The term "safe meat cooking" was selected after comparison with related queries such
as "meat temperature food safety" and "how to cook meat" in Google Trends. The first 180 videos
retrieved using this term were screened. This approach was adopted because previous studies of online
health-seeking behaviour indicate that users tend to concentrate their attention on the first group of
search results.¹⁴

Eligibility criteria
Videos were eligible if they were in English and directly addressed at least one core component of safe
meat cooking, including internal cooking temperature, hygienic handling of raw meat, prevention of
cross-contamination, thermometer use, resting time or foodborne illness risk. Videos were excluded if
they were designed only for children as animated content, unrelated to meat cooking safety, focused
only on general recipes or entertainment, addressed general hygiene without relevant meat cooking
information or were presented in languages other than English. After screening, 40 videos were included
in the final analysis.

Variables recorded
For each included video, upload date, duration, number of views, likes, comments and country of origin
were recorded when available from the video or channel information. The number of days since upload
was calculated as an indicator of online availability. Uploaders were classified as educational when the
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channel belonged to or clearly represented academic institutions, health or food safety professionals,
public agencies or educational organisations. Channels without professional or institutional affiliation
were classified as individual uploaders.

Content quality and reliability assessment
The selected videos were assessed using three complementary tools. First, a content-specific Video
Content Quality Score was developed a priori to evaluate the scientific completeness and practical
relevance of safe meat cooking information. The item pool was prepared after reviewing internationally
used food safety guidance and the scientific literature on safe meat preparation, thermometer use,
cross-contamination prevention and foodborne disease prevention.¹⁻⁵ Because this score was developed
for the present study, it should be interpreted as a content-specific checklist rather than as a fully
validated psychometric scale.

The Video Content Quality Score included ten items addressing: scientific explanation of meat cooking
safety; safe internal temperatures for red meat, poultry and fish; the limitation of external appearance as
an indicator of internal safety; links with foodborne pathogens; depth of practical information;
thermometer use, cooking time, resting time and cooking methods; hygiene during raw meat handling;
referral to additional learning resources; use of reliable sources; and explicit reporting of sources or links
in the video description. Each item was scored as 0 for not addressed, 1 for partially addressed and 2 for
adequately addressed, with total scores ranging from 0 to 20 (Table 4).

Second, the Global Quality Scale was used to evaluate the overall flow, clarity, educational value and
practical usefulness of each video. This five-point scale ranges from very poor quality to excellent quality
and has been widely applied in online health information assessments.¹⁶�¹⁷ Third, a five-item modified
DISCERN tool was applied to assess source use, balance, audience appropriateness and reliability of
consumer-oriented information, with total scores ranging from 0 to 5.¹⁸⁻²⁰

Evaluator procedure
All videos were independently evaluated by two experts with doctoral-level education in food-related
disciplines. One evaluator had expertise in veterinary food hygiene and technology, and the other had
expertise in food-related biological sciences. Inter-rater reliability for paired total scores was calculated
using ICC(A,2), defined as a two-way random-effects, absolute-agreement intraclass correlation
coefficient for the mean of two raters. Bootstrap confidence intervals were obtained from 10,000 video-
level bootstrap samples. Exact agreement and within-one-point agreement were also calculated.
Because inter-rater reliability was excellent for all scoring instruments, consensus scores were used for
final analysis.
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Viewer engagement metrics
Viewer engagement was assessed using interaction rate and viewing rate, which are frequently used in
online video studies.²¹�²² Interaction rate was calculated by dividing the sum of likes and comments by
the total number of views and multiplying by 100. Viewing rate was calculated by dividing total views by
the number of days since upload and multiplying by 100. Because comments may be positive, negative,
neutral or unrelated to scientific accuracy, interaction rate was interpreted only as a measure of
engagement.

Statistical analysis
Statistical analyses were performed using IBM SPSS Statistics, version 27.0 (IBM Corp., Armonk, NY,
USA). The distribution of continuous variables was evaluated using the Kolmogorov-Smirnov and
Shapiro-Wilk tests. Because the sample size was less than 50, the Shapiro-Wilk test was used as the
primary criterion for normality. Normally distributed variables were compared using the independent
samples t-test, whereas non-normally distributed variables were compared using the Mann-Whitney U
test. Spearman correlation analysis was used to assess relationships between video metrics and quality
or reliability scores. Descriptive statistics were reported as mean ± standard deviation or median with
interquartile range and minimum-maximum values, according to distributional characteristics. A p value
below 0.05 was considered statistically significant.
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Parameter n Mean ± SD Median (IQR) Minimum-
maximum

Time online [days] 40 2405.40±1656.72 2115.50 (1020.00-
3609.75)

90.00-6576.00

Duration [min] 40 8.11±7.63 5.81 (3.40-10.40) 1.08-44.25

Video Content Quality
Score

40 10.59±4.16 10.00 (7.50-14.62) 4.00-19.00

Global Quality Scale 40 3.40±1.01 4.00 (3.00-4.00) 1.00-5.00

Modified DISCERN
score

40 3.27±1.04 3.00 (3.00-4.00) 1.00-5.00

Interaction rate [%] 40 2.53±5.17 1.02 (0.49-1.92) 0.00-25.00

Viewing rate 40 44719.42±252415.86 1628.20 (315.59-
6588.88)

4.33-1600559.60

Values are presented as mean ± standard deviation, median (interquartile range), and minimum-
maximum. Interaction rate and viewing rate showed skewed distributions; therefore, medians and
interquartile ranges should be considered together with mean values. SD, standard deviation; IQR,
interquartile range. 

Table 2. Comparison of video characteristics and scores according to uploader type.

Parameter Educational videos
(n = 17)

Individual videos
(n = 23)

Test Statistic p

Time online
[days]

3240.35±1770.98 1788.26±1283.65 Independent
samples t-test

t=3.010 0.005

Video Content
Quality Score

10.09±3.88 10.96±4.40 Independent
samples t-test

t=-0.648 0.521

Duration [min] 5.17 (3.17-7.41) 7.27 (4.21-11.81) Mann-Whitney
U test

U=140.5 0.132

Global Quality
Scale

4.00 (3.00-4.00) 3.00 (2.50-4.00) Mann-Whitney
U test

U=242.0 0.178

DISCERN
score

3.00 (3.00-4.00) 3.00 (2.00-4.00) Mann-Whitney
U test

U=228.0 0.348

Interaction
rate

0.55 (0.15-0.92) 1.53 (0.94-3.57) Mann-Whitney
U test

U=69.0 <0.001

Viewing rate 2180.60 (1158.01-
7325.35)

1381.46 (118.54-
4580.77)

Mann-Whitney
U test

U=227.0 0.389

Normally distributed variables are presented as mean ± standard deviation and were compared using the
independent samples t-test. Non-normally distributed variables are presented as median (interquartile
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range) and were compared using the Mann-Whitney U test. VCQ, Video Content Quality Score; GQS,
Global Quality Scale. 

Table 3. Inter-rater reliability of video scoring instruments.

Instrument ICC(A,2) 95%
bootstrap CI

Exact
agreement

Within 1
point

Interpretation

Video Content
Quality Score

0.997 0.994-0.999 31 (77.5%) 40
(100.0%)

Excellent

Global Quality Scale 1.000 1.000-1.000 40 (100.0%) 40
(100.0%)

Excellent

Modified DISCERN 1.000 1.000-1.000 40 (100.0%) 40
(100.0%)

Excellent

ICC(A,2), two-way random-effects, absolute-agreement intraclass correlation coefficient for the mean of
two raters; CI, confidence interval. Confidence intervals are percentile intervals from 10,000 video-level
bootstrap samples. 

Table 4. Content assessment criteria used for the Video Content Quality Score, Global Quality Scale
and modified DISCERN instrument.
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Instrument and
item

Assessment criterion or descriptor Scoring

Video Content
Quality Score 1

Was meat cooking safety, including internal temperature,
cross-contamination, and hygiene, explained on a scientific
basis?

0=no; 1=partial;
2=adequate

Video Content
Quality Score 2

Were safe internal temperatures for different meat types,
including red meat, poultry, and fish, provided accurately
and according to current information?

0=no; 1=partial;
2=adequate

Video Content
Quality Score 3

Was it stated that a cooked appearance on the outside
does not necessarily mean that the inside is safe?

0=no; 1=partial;
2=adequate

Video Content
Quality Score 4

Was a link established between foodborne diseases,
including Salmonella, Escherichia coli, and Campylobacter,
and meat cooking safety?

0=no; 1=partial;
2=adequate

Video Content
Quality Score 5

Did the video include detailed practical information rather
than only basic information?

0=no; 1=partial;
2=adequate

Video Content
Quality Score 6

Were thermometer use, cooking times, resting times, and
cooking methods, such as grilling, baking, or boiling,
explained in detail?

0=no; 1=partial;
2=adequate

Video Content
Quality Score 7

Were hygiene rules during handling of raw meat in the
kitchen addressed?

0=no; 1=partial;
2=adequate

Video Content
Quality Score 8

Were additional information or learning resources
recommended?

0=no; 1=partial;
2=adequate

Video Content
Quality Score 9

Was the information based on reliable sources, such as
USDA, WHO, EFSA, or the Turkish Food Codex?

0=no; 1=partial;
2=adequate

Video Content
Quality Score 10

Were sources clearly stated or shared in the video
description?

0=no; 1=partial;
2=adequate

Global Quality
Scale 1

Low quality; not useful. 1-5 global score

Global Quality
Scale 2

Low quality, but some information is available. 1-5 global score

Global Quality
Scale 3

Inadequate flow; some information is covered, but
important topics are missing.

1-5 global score

Global Quality
Scale 4

Good quality; important topics are addressed. 1-5 global score

Global Quality
Scale 5

Excellent quality and flow. 1-5 global score

Modified
DISCERN 1

Were the aims clearly stated? 0=no; 1=yes

Modified
DISCERN 2

Were reliable information sources used? 0=no; 1=yes
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Modified
DISCERN 3

Was the information balanced and unbiased? 0=no; 1=yes

Modified
DISCERN 4

Was information presented appropriately for the target
audience?

0=no; 1=yes

Modified
DISCERN 5

Were unclear points, research limitations, or missing
information stated?

0=no; 1=yes

For the Video Content Quality Score, 0 = not addressed, 1 = partially addressed, and 2 = adequately
addressed; total scores range from 0 to 20. The Global Quality Scale is a single global score from 1 to 5.
The modified DISCERN score ranges from 0 to 5. 

Table 5. Item-level distribution of Video Content Quality Score (VCQ) criteria among analysed videos.

VCQ item Not
addressed n
(%)

Partially
addressed n
(%)

Adequately
addressed n (%)

Mean ±
SD

1. Scientific explanation of safe
meat cooking

3 (7.5%) 19 (47.5%) 18 (45.0%) 1.38±0.63

2. Safe internal temperatures
for meat types

6 (15.0%) 16 (40.0%) 18 (45.0%) 1.30±0.72

3. Cooked appearance not
sufficient for safety

10 (25.0%) 13 (32.5%) 17 (42.5%) 1.18±0.81

4. Link to foodborne
pathogens/disease

10 (25.0%) 21 (52.5%) 9 (22.5%) 0.97±0.70

5. Detailed practical
information beyond basics

3 (7.5%) 24 (60.0%) 13 (32.5%) 1.25±0.59

6. Thermometer, cooking time,
resting time, and methods

7 (17.5%) 14 (35.0%) 19 (47.5%) 1.30±0.76

7. Raw-meat handling hygiene 13 (32.5%) 17 (42.5%) 10 (25.0%) 0.93±0.76

8. Additional learning resources 19 (47.5%) 11 (27.5%) 10 (25.0%) 0.78±0.83

9. Use of authoritative/reliable
sources

11 (27.5%) 19 (47.5%) 10 (25.0%) 0.97±0.73

10. Explicit source citation or
video-description sources

21 (52.5%) 16 (40.0%) 3 (7.5%) 0.55±0.64

VCQ, Video Content Quality Score; SD, standard deviation. Percentages are calculated from the 40
analysed videos. 

Table 6. Spearman correlations between video metrics and quality or reliability scores.
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Video metric VCQ rho (p) GQS rho (p) Modified DISCERN rho (p)

Time online (days) -0.175 (0.280) -0.280 (0.080) 0.002 (0.988)

Duration (min) 0.199 (0.219) 0.186 (0.250) 0.189 (0.242)

Views -0.228 (0.157) -0.082 (0.614) -0.069 (0.674)

Likes -0.177 (0.276) -0.035 (0.831) -0.060 (0.714)

Comments -0.266 (0.097) -0.141 (0.385) -0.112 (0.491)

Interaction rate 0.125 (0.441) 0.076 (0.641) -0.073 (0.653)

Viewing rate -0.220 (0.172) -0.017 (0.919) -0.094 (0.563)

Values are Spearman correlation coefficients with p values in parentheses. VCQ, Video Content Quality
Score; GQS, Global Quality Scale. Modified DISCERN refers to the five-item modified DISCERN reliability
tool. None of the correlations between viewer popularity metrics and quality or reliability scores reached
statistical significance.

Figures
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Figure 1

Flow diagram of video screening and inclusion. The search was performed on 13 November 2025 using
the term "safe meat cooking". The first 180 ranked videos were screened on a single day to reduce
platform variability.
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