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Abstract

Background/Objectives: The purpose of this study was to evaluate the accuracy, and the quality of the information of the videos about
diabetes and nutrition on YouTube. Subjects/Methods: Using the keywords "diabetic diet" and "nutrition of diabetic patient", a search
was conducted on YouTube, and the first 100 videos for each keyword, 200 videos in total were analyzed. The popularity of the videos
was calculated using the video power index (VPI) and view rates. Among these 200 videos, 32 were non-English videos, 36 were
nonnutritional videos, and 38 were duplicate videos. The quality and the accuracy of the information was evaluated using the DISCERN
score, the Journal of the American Medical Association (JAMA) score, the Global Quality Score (GQS), the usefulness score, and a
novel diabetic diet score (DDS). SPSS 20 was used for statistical analysis. Results: Physician, dietitian, commercial, and patient-sourced
videos differed significantly in DISCERN, GQS, and usefulness scores (p<0.05). In the DISCERN, GQS, and usefulness scores,
physician sourced videos had statistically higher scores than commercial-sourced videos (.0125). A significant and positive correlation
was found between view ratio and video power index. Besides, there was a statistically significant and positive correlation between the
number of views and DISCERN, JAMA, GQS, usefulness score and DDS, while a positive correlation was found between number of
likes and video strength indexes (p <0.001). Conclusions: It has been observed that videos on nutrition for diabetic patients on YouTube
are of low quality in terms of quality and reliability.

Keywords: YouTube, Diabetic Diet, Nutrition of Diabetic Patient, Patient Education, Information, Quality Video

Diyabetli Hastalara Yonelik YouTube'da Yayinlanan Beslenme Bilgi
Paylasimlarinin Kalite ve Giivenirliginin Incelenmesi
Oz

Arka Plan/Amag¢: Bu calismanin amaci, YouTube'daki diyabet ve beslenme ile ilgili videolarin dogrulugunu ve kalitesini
degerlendirmektir. Denekler/Y ontemler: "Diyabetik diyet" ve "seker hastasinin beslenmesi" anahtar kelimeleri kullanilarak YouTube'da
arama yapilmis ve her bir anahtar kelime i¢in ilk 100 video olmak tizere toplam 200 video analiz edilmistir. Videolarin popiilaritesi,
video gii¢ indeksi (VPI) ve goriintiileme oranlar1 kullanilarak hesaplandi. Bu 200 videonun 32'si ingilizce olmayan videolar, 36's1
beslenme dis1 videolar ve 38'1 yinelenen videolard:. Bilgilerin kalitesi ve dogrulugu DISCERN puant, Journal of the American Medical
Association (JAMA) puani, Global Kalite Puan1 (GQS), kullanislhilik puan1 ve yeni bir diyabetik diyet puani (DDS) kullanilarak
degerlendirildi. Istatistiksel analiz igin SPSS 20 kullanildi. Sonuglar: Hekim, diyetisyen, ticari ve hasta kaynakli videolar DISCERN,
GQS ve kullanighlik puanlarinda anlamli farklilik gosterdi (p<0.05). DISCERN, GQS ve kullanighilik puanlarinda, hekim kaynakli
videolar, ticari kaynakli videolardan istatistiksel olarak daha yiiksek puanlara sahipti (.0125). Goriintiileme orani ile video gii¢ indeksi
arasinda anlamli ve pozitif bir iliski bulundu. Ayrica izlenme sayisi ile DISCERN, JAMA, GQS, kullaniglilik puan1 ve DDS arasinda
istatistiksel olarak anlamli ve pozitif bir iligki bulunurken, begeni sayis1 ile video gii¢ indeksleri arasinda pozitif bir iliski bulundu
(p<0,001). Sonug: YouTube'da diyabet hastalari i¢in beslenme ile ilgili videolarin kalite ve giivenilirlik agisindan diistik kalitede oldugu
gOriilmiistiir.

Anahtar Kelimeler: YouTube, Diyabetik Diyet, Diyabetik Hastanin Beslenmesi, Hasta Egitimi, Bilgilendirme, Kaliteli Video
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1. Introduction

The internet, used for information transfer, entertainment,
shopping, etc., is accepted as a tool that can quickly enable people
to communicate with each other (Gimenez-Perez et al. 2020).
Currently, the internet is used in nearly every home and area of
the world (Fox and Duggan, 2012). In addition, health
information is one of the most sought-after topics on the internet,
and the use of social media is an increasingly popular platform for
delivering health information to the public (Fox and Duggan,
2012). Many studies have been conducted on internet usage
around the world. As a result of these studies, it has been
determined that the internet has many disadvantages as well as
numerous advantages (Fox and Duggan, 2012; Ferhatoglu et al.
2019).

YouTube™ (https://www.youtube.com) is one of the most
frequently used online platforms worldwide. Almost every
minute, a new video is uploaded to YouTube that can exceed 2
billion views per day (Smith et al. 2019). According to a study by
the Health Information National Trends Survey (HINTS), it has
been determined that compared to the past, individuals more
frequently prefer the internet now to access information about
their health status (Madathil et al. 2015). According to recent
surveys, it has been determined that 8 out of every 10 internet
users access health information from online platforms (Atkinson
2009; Rutten et al. 2006). Information sharing has both positive
and negative consequences, due to ever-increasing technology
opportunities. Although YouTube, which is increasingly
frequently used by healthcare professionals and students, is useful
as a visual resource, it can also facilitate inaccurate and
insufficient information transfer (Erdem and Sisik 2018; Erdem
and Karaca 2018; Celik et al. 2020). Misleading videos may cause
patients to make incorrect decisions and have negative effects on
the patient-physician relationship (Pant et al. 2015).

Diabetes, which is accepted as one of the most important
health problems in the world today, is increasing rapidly in Turkey
as in the rest of the world (Wild et al. 2004). Due to this increase,
patients and physicians have used sources shared on many
platforms, including YouTube, to access information faster
(Cosansu 2015). These platforms provide everyone, including
patients with diabetes (and many other diseases), the opportunity
to access information more easily. In this study, we aimed to
evaluate the accuracy, and the quality of the information of the
videos about diabetes and nutrition on YouTube (Abedin et al.
2015).

Diabetes is an important health problem. Medical nutrition
therapy is an important component in the management of
diabetes. Dietitians who are experts in the field of diabetes and
nutrition play a key role in the control of diabetes. The duty of a
diabetes dietician is to determine and evaluate the individual's
food consumption, food portion, nutritional behaviors and to
prepare the appropriate nutrition program (Ozer 2019).

2. Material and Methods

AYouTube search was carried out on October 23, 2020, using
the keywords "diabetic diet" and "nutrition of diabetic patient."
Since the aim was to evaluate the diet-related videos, the two
keywords of the article searched in Youtube were chosen by using
the MeSH tool. All videos were ranked by YouTube’s relevance
criteria. Assuming that users would not look beyond the fifth page
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of the search results, the first 100 videos were used for each
keyword (Erdem and Sisik 2018; Ferhatoglu et al. 2019; Celik et
al. 2020). Among these 200 videos, 32 were non-English videos,
36 were nonnutritional videos, and 38 were duplicate videos. The
analysis of the videos was performed by three researchers (NB,
GA, and EBI). The researchers watched and evaluated each video
independently. The quality of the information of the videos was
evaluated using the DISCERN score, the Journal of the American
Medical Association (JAMA) score, the Global Quality Score
(GQS), the usefulness score, and the diabetic diet score (DDS).

DISCERN is a questionnaire with 3 parts and 16 questions in
total. A higher questionnaire score represents better video quality
(Charnock et al. 1999). In the questionnaire, the first 8 questions
are about reliability and the next seven are about treatment. The
final question of the questionnaire is a general evaluation
question. In the DISCERN scoring system, 63-75 points represent
excellent quality, 51-62 points represent good quality, 39-50
points represent average quality, 27-38 points represent low
quality, and 16-26 points represent very low quality.

In the JAMA scoring system, the quality of the videos is
evaluated according to 4 criteria (authorship, citation,
explanation, and currency). In the JAMA evaluation, 1 point
shows insufficient information, 2-3 points show partially
sufficient information, and 4 points show completely sufficient
information (Silberg et al. 1997).

The GQS is a questionnaire prepared by Bernard et al. and
makes educational evaluations of a video. The GQS consists of 5
points: 1 point indicates low quality, 2 points indicates low but
limited information quality, 3 points indicates optimum quality, 4
points indicates good quality, and 5 points indicates excellent
quality (Bernard et al. 2007). The quality of the videos was
assessed using the Global Quality Scale (GQS) which is a 5-point
scale of 1-5 points and has been used for quality assessments in
similar studies (Tolu et al. 2018; Bernard 2007). Video flow,
usefulness, and quality can be evaluated using the GQS, with
scores applied of 4-5 points indicating high quality, 3 points
indicating moderate quality, and 1-2 points indicating low quality.
The following scoring system was used in this study: 1 point: The
video is of poor quality, poor flow, lacking most information, and
therefore not useful for patients. 2 points: The video is generally
of poor quality, and although some information is given, it is of
limited use for patients.3 points: The video is of moderate quality,
and some important information is sufficiently discussed. In these
videos, accurate and incorrect information are presented in a
balanced manner. However, high-quality information is provided
together with misleading information. 4 points: The video is of
good quality and good flow. The video is useful for patients,
covering the most relevant information and presenting accurate
information to a large extent, but it may include minor
deficiencies. 5 points: The video is of excellent quality and
excellent flow and is very useful for patients. These videos
include completely accurate information (Bernard 2007).

In the usefulness score created by Lee et al. videos are scored
according to their information content as follows: 7-10 points,
very useful; 3-7 points, helpful; and 1-2 points, useless (Lee et al.
2014). In this survey, 5 criteria were used according to the content
of the videos: symptoms of the disease, diabetes treatment,
nutrition, lifestyle, and complications of the disease. The best
quality is indicated by 3 points for each criterion.

There is no specific measure available for the evaluation of
diabetic nutritional information. For this reason, a YouTube-based
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diabetic diet score (DDS) system was designed. This score was
developed by the researchers, informed by the American Diabetes
Association (ADA) guidelines and Diabetes Canada Clinical
Practice Guidelines (Han et al. 2020; Nutrition Therapy 2018).

Considering the diabetes guidelines, researchers determined 10
criteria that should be addressed in diabetic diet. A maximum of
10 points was awarded by giving 1 point to each of 10 criteria.

Table 1. Diabetic Diet Score (DDS)

Criteria Points

Carbohydrate type and its effect on blood Max 1 point
Simple sugar consumption Max 1 point
Water consumption Max 1 point
Consumption of carbonated beverages and alcohol Max 1 point
Frequency of main meals and snacks Max 1 point
Proper food selections at meals Max 1 point
Balanced diet Max 1 point
Dietary fiber consumption Max 1 point
regular follow-up Max 1 point
Physical activity Max 1 point

Considering the diabetes guidelines, researchers determined 10 criteria that should be addressed in diabetic diet. A maximum of 10
points was awarded by giving 1 point to each of 10 criteria. The videos were grouped as excellent (7-10 points), average (4-6), and poor

(1-3).

The videos were categorized based on their source(s):
dietitian, physician, patient, or commercial. The video power
index (VPI) and view rate were used to determine the popularity
of a video. The VPI was calculated using the equation [like ratio
x view ratio/100], as described by Erdem et al. the like ratio was
calculated using the equation (like x 100/ [like + dislike]), and the
view ratio was calculated using the equation [number of
views/time since upload] (Erdem and Karaca 2018; Celik et al.
2020).

The quality and the accuracy of the information was
evaluated using DISCERN, JAMA, GQS, usefulness score and
DDS.

Videos which are publicly available on YouTube were
assessed, and no human participants/animals were included.
Therefore, Ethics Committee approval was not required for this
study. Similar studies have also followed the same path (Bernard
2007; Nason et al. 2015; Esen et al. 2019). Since any patient and
patient-related material is not used in this study, an IRB is not
required. Also, an IRB was not required in previous studies on this
subject (Erdem and Sisik 2018; Ferhatoglu et al. 2019; Celik et al.
2020).

Statistical Analysis

SPSS 20 (SPSS Inc., Chicago, IL, USA) was used for
statistical analysis. The frequency, percentage, minimum-
maximum values, mean, median, and standard deviation were
used to describe DISCERN, GQS, JAMA, Usefulness, DDS,
Time since upload (days), Run time (min), Views, Likes, Dislikes,
Comments, View ratio, Like ratio, Video power index. The
Shapiro-Wilk test was used to test the normal distribution
suitability of all the data and within groups. It was observed that
the data did not have a normal distribution within the groups or
individually. For this reason, nonparametric statistical analysis
was performed in the data analysis. The relationships between
View ratio, Duration, Likes, VPI, DISCERN, JAMA, GQS,
Usefulness and DDS were determined by the Spearman
correlation, and comparisons between the DISCERN, JAMA,
GQS, Usefulness, DDS, Video power index, View ratio scores
regarding the video sources were performed using the Kruskal-
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Wallis test. In case of a significant difference between groups, the
Mann-Whitney U test was applied. The significance level was set
at 0.05 for difference analysis and 0.01 and 0.05 for correlation
analysis. Before group comparison, since there were four groups
in the study, Bonferroni Correction was done. The significance
level was accepted as .05 / 4= .0125 for group comprasions in the
Mann-Whitney U test.

Since there are more than 2 raters, the Fleiss Kappa
Coefficient was used to test inter-rater agreement. A coefficient of
<0 means poor agreement, 0.0-0.20 means slight agreement, 0.21-
0.40 means fair agreement, 0.41-0.60 means moderate agreement,
0.61-0.80 means substantial agreement, and 0.81-1.0 means
almost perfect agreement (Landis, Koch, 1977). Fleiss Kappa
Coefficient was calculated in Microsoft Excel program (Landis &
Koch, 1977).

3. Results and Discussion

Ninety-four videos were evaluated within the scope of this
study. Inter-rater agreement was evaluated with the Fleiss Kappa
Coefficient. The coefficients for DISCERN, GQS, JAMA,
USEFULNESS and DIABETIC SCORE were .996, .961, .992,
1.000 and 1.000, respectively. It appears that there is an almost
perfect agreement for all variables.

The descriptive statistics are given in Table 2. According to
the DISCERN score, 5.3% of the videos were excellent, 11.7%
were good, 17.0% were of medium quality, 36.2% were poor, and
29.8% were very poor. When the GQS was used, it was
determined that 7.4% were excellent. 22.4% were of good quality,
24.5% were average, 37.2% of limited quality and 8.5% of the
videos were of bad quality. In JAMA scoring, it was observed that
16.0% were completely sufficient, 61.7% were partially
sufficient, and 22.3% of the videos were insufficient. In the
usefulness scoring system, 15.9% were categorized as very useful,
41.5% were categorized as useful and 42.6% of the videos were
categorized as not useful. Finally, 18.1% were good, 55.3% were
moderate and 26.6% of the videos were insufficient in the DDS
system.
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The contents of the videos were as follows: 45.7% nutrition
education, 43.6% informative, 6.4% advertisements, and 4.3%
patient experience. When the sources of the videos were
examined, 41.5% were physician-sourced, 25.5% dietitian-
sourced, 19.2% commercial-sourced, and 13.8% patient-sourced.

Table 2. The descriptive statistics (n=94)

dietitian, commercial,

Comparisons between the scores within the scope of this
study and the video sources are given in Table 3. Physician,
and patient-sourced videos differed
significantly in DISCERN, GQS, and usefulness scores (p<0.05).
Before group comparison, Bonferroni Correction was done.

Standard
Mean Deviation Minimum Maximum Median
DISCERN 35.41 13.99 16.00 76.00 30.50
GQS 2.83 1.10 1.00 5.00 3.00
JAMA 2.54 1.01 1.00 4.00 3.00
Usefulness 3.80 2.53 1.00 10.00 3.00
DDS 4.94 2.05 1.00 10.00 5.00
Time since upload (days) 1447.74 1011.42 84.00 4025.00 1316.00
Run time (min) 13.10 19.90 0.55 87.28 4.54
Views 255111.68 880401.40 4.00 6229683.00 12723.50
Likes 2920.82 11585.92 0.00 90000.00 120.00
Dislikes 225.22 892.11 0.00 7100.00 8.50
Comments 301.72 1465.15 0.00 13133.00 17.00
View ratio 185.56 577.53 0.00 3441.86 11.04
Like ratio 1791.48 16493 .43 0.00 160000.00 94.74
VPI 1323.72 11171.51 0.00 108358.83 9.64
JAMA: the Journal of the American Medical Association Score DDS: Diabetic Diet Score
GQS: the Global Quality Score VPI: Video power index
Table 3. The comparison of the video sources and scores
Variable Physician (n=39) Dietitian (n=24) Cozgzmle glal Patient (n=13) p
DISCERN 37 (16-76) 34 (22-55) 24 (16-46) 29 (21-54) 0.006*
JAMA 3(1-4) 3(1-4) 2 (1-4) 3 (1-3) 0.108
GQS 3 (1-5) 3 (1-5) 2 (1-4) 3 (2-4) 0.02*
Usefulness 4 (1-10) 3 (1-8) 2 (1-6) 3(1-7) 0.018*
DDS 5(1-10) 5.5 (3-10) 4.5 (2-7) 4 (1-8) 0.093
VPI 11.2 2.46 21.93 13.67 0.12
(0-2888.53) (0.13-108358.83) (0.40-3292.89) (1.46-1802.51)
View ratio 12.61 2.46 23 14.11 0.085
(0-3116.40) (0.13-836.16) (0.45-3441.86) (1.78-2117.95)

Kruskal-Wallis test results were given with the median (minimum-maximum) values.

JAMA: the Journal of the American Medical Association Score
GQS: the Global Quality Score

DDS: Diabetic Diet Score

VPI: Video power index

The video power index (VPI) and view rate were used to determine the popularity of a video. The VPI was calculated using the
equation [like ratio x view ratio/100], as described by Erdem et al., the like ratio was calculated using the equation (like x 100/ [like
+ dislike]), and the view ratio was calculated using the equation [number of views/time since upload] (Erdem et al. 2018; Celik et

al. 2020).

Since there were four groups in the study, the significance

usefulness scores, physician sourced videos had statistically

level was accepted as .05/4 =.0125. There was no significant
difference between the groups in terms of JAMA or DDS scores,
VPI, or view ratio (p>0.05). In the DISCERN, GQS, and
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higher scores than commercial-sourced videos (p<0.05). On the
other hand, JAMA, DDS, VPI, and view ratio scores did not differ
in terms of the video source (p>0.05).
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Table 4. Correlations between variables

. VPI DISCERN (rho; JAMA (tho;  GQS (rho;  Usefulness (rho; DDS
Variables
(tho; p) p) p) p) p) (rho; p)
View rati .994%* -.139 -.060 -.045 -.102 -.048
ew ratio 000 181 567 664 330 643
Duration 0.152 554%* 518%* 567%* 433%* 564**
144 .000 .000 .000 .000 .000
. 918** -.041 .026 .019 -.036 .026
Likes
.000 .698 .801 .859 730 .801
VPI -.133 -.058 -.043 -.092 -.039
202 581 .680 377 712

**Correlation is significant at the 0.01 level.

The video power index (VPI) and view rate were used to determine the popularity of a video. The VPI was calculated using the
equation [like ratio x view ratio/100], as described by Erdem et al., the like ratio was calculated using the equation (like x 100/ [like
+ dislike]), and the view ratio was calculated using the equation [number of views/time since upload] (Erdem et al. 2018; Celik et

al. 2020).

Table 4 contains correlation analysis results between the
video features and the scoring systems. There was a significant
and positive correlation between the view ratio and VPI. As the
view ratio increased, the VPI also increased (p<001). There were
no significant correlations between the view ratio and DISCERN,
JAMA, GQS, usefulness, or DDS scores (p>0.05). While there
was a statistically significant and positive relationship between
DISCERN, JAMA score, GQS, usefulness score, DDS, and
duration (p<0.01), the correlations with the VPI were insignificant
(p>0.05). There was a significant correlation between the number
of likes and VPI. The VPI increased with the number of likes
(p<0.01). The relationship of the number of likes with other
variables was found to be insignificant (p>0.05). It was concluded
that there was no significant relationship between the VPI and
DISCERN, JAMA, GQS, usefulness, or DDS scores (p>0.05).

In recent years, there has been a significant increase in the
number of patients receiving counseling over the internet.
YouTube is an online platform that provides easy access to
relevant informational content (Desai et al. 2013). The present
study aimed to evaluate the accuracy, and the quality of the
information of the videos about diabetes and nutrition on
YouTube. YouTube, one of the most popular video sharing
platforms today, is used increasingly every day to spread health-
related information. Although videos on diabetes have
educational characteristics for the treatment and prevention of the
disease, the insufficiency and poor quality of the available
information should also be taken into account. For this reason,
web-based information sources cannot replace the professional
physician-patient relationship (Pons-Fuster et al. 2020).
Additionally, it may become more difficult to inform patients
correctly after they have received false information on the
internet. In a study of Madathil et al. conducted on health data on
YouTube, it was concluded that because YouTube is one of the
most accessed websites worldwide, misleading information about
healthcare is very likely to spread to patients easily. It was argued
that the patients' ease of access to this misleading information may
have negative consequences (Madathil et al. 2015).

In the present study, 4.3% of the videos concerned patient
experience, 43.6% were informative, 45.7% concerned nutrition
education, and 6.4% were advertisements. The average scores of
the DISCERN, GQS, JAMA, usefulness and DDS systems were
35.41 (out 0f 92), 2.83 (out of 6), 2.54 (out of 5), 3.80 (out of 11),
and 4.94 (out of 11), respectively. The view ratio of videos can be
used as an alternative way to determine availability. The content
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of this study includes commercial and patient-sourced videos,
videos with higher VPI scores, and view ratios. The VPI rates of
physician-, dietitian-, commercial- and patient-sourced videos
were 11.2, 2.46, 21.93, and 13.67, respectively. The VPI showed
a significant positive correlation with view ratio, duration, and the
number of likes (p<0.001). According to the results, Physician,
dietitian, commercial, and patient-sourced videos differed
significantly in DISCERN, GQS, and usefulness scores (p<0.05).
In the DISCERN, GQS, and usefulness scores, physician sourced
videos had statistically higher scores than commercial-sourced
videos (.0125). Additionally, the accessibility of physician-,
dietitian-, and commercial-sourced videos in DDS scoring was
found to be significantly higher than that of patient-sourced
videos (p< 0.001). In the DISCERN scoring, 36.2% of the videos
were poor and 29.8% were very poor. For this reason, it is
suggested that YouTube users may often obtain insufficient
information. The DISCERN scoring was developed in a study
conducted by Lee for gallbladder diseases (Lee et al. 2014). In
2018, Erdem and Sisik edited Lee's scoring to make it more
suitable for the bariatric surgery group and used it in their studies
(Erdem & Sisik, 2018). The DISCERN and GQS scores were
accepted and used as a reference in a study on YouTube
information on diabetes and oral health by Pons-Fuster et al. in
which ninety-seven videos and YouTube videos about diabetes
and oral health were evaluated. As a result, it was found that
30.9% of the videos were useful, 62.9% contained misleading
information, and 6.2% described patient experiences. In the study,
it was determined that the gqs scores of the videos containing
patient experience were low (Pons-Fuster et al. 2020). In another
study that tested the usefulness of YouTube videos for diabetes,
the usefulness rate of 2084 videos were below 50%, and the rate
of misleading information was found to be approximately 25%
(Gimenez-Perez et al. 2020).

In this study, a positive correlation was observed when the
video duration, VPI, and quality scores were compared. The
findings are also in accordance with Biggs et al.’s study, which
found that long videos have less visibility, and people tend to learn
more from short videos (Biggs et al. 2013).

4. Conclusion

The quality of online information on diabetic nutrition
provided by YouTube is generally poor. YouTube users generally
preferred to watch patient-based and commercial videos that were
of lower quality.
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