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Abstract

Social media platforms are expanding globally to facilitate an infinite interchange of diverse
content. They can be used as practical, all-purpose information and communication instruments
by businesses, scientific communities, patient advocacy groups, and groups with particular
interests because of their brief form and accessibility. Due to widespread internet connectivity,
people may now obtain nutrition-related information almost anywhere. However, the quality
and supplier knowledge of the accessible data varies. It is critical to comprehend how the public
seeks information to give practical nutritional recommendations. Although it has been
demonstrated that social media and the internet are becoming more popular places to find
nutrition-related details, more information must be found about the individuals supplying it.
There are also knowledge gaps about the people the public prefers to access online and how
they utilize the knowledge they discover. To stay competitive in this quickly changing field,
nutrition experts must recognize and comprehend how the information-seeking environment is
changing rapidly to deliver current advice that appeals to the public. It is imperative to safeguard
against false information and advance nutrition in the digital era by skillfully disseminating public
health information supported by evidence. This investigation aims to determine if social media
can provide trustworthy information and knowledge regarding dietetics and nutrition. This study
uses user-generated content on Twitter to find themes related to a healthy diet and to
ascertain users' opinions on different food styles. Based on the emotions indicated in the
relevant tweets, sentiment assessment was used to categorize the identified tweets into three
groups: negative, positive, and neutral. Ultimately, the text mining method is used to identify
foods based on the sentiments spoken about in related tweets and extract essential indicators

that convey the UGC-based understanding of a balanced diet.
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1. Introduction

Social media are rapidly expanding global networks that link millions of individuals and facilitate
the quick interchange of many types of information. Depending on the idea behind them, they
may be used for various reasons because they are brief, simple to use, and readily available
[1].Food and eating, cooking techniques, and the science of nutrition are hot topics, with
countless websites, social media pages, and books devoted to the subject. The public's access
to health and food knowledge is supported today by nearly ubiquitous access to the internet,
highly developed search engines, and the extensive use of social media, and the general
population is increasingly using the Internet as a source of information [2].Nevertheless, the
internet needs more controls for information quality or authenticity, which allows misconceptions
and pseudoscience to spread quickly. Individuals claiming to be "subject experts” who don't
follow a professional code of conduct, have official training or have credible credentials can
nonetheless be heard. Anybody can write for blogs, social media, and "expert" websites,
irrespective of their experience level [3].Nutritionists must recognize this and actively compete
in this arena if they want to be heard, as they have the power to influence their online following
successfully[4].Access to nutrition and health information has been made more accessible by
the rise of technologies that facilitate communication and involvement with users, such as Web
2.0, which strongly emphasizes social media and content created by users [5-6].Media content
developed or created by members of the public as opposed to compensated professionals is
referred to as user-generated content and is mainly shared online [7].The number of individuals
obtaining information via user-generated content, like social media, is rising. In 2011, 80% of
Americans said they had looked for health-related advice online, and 70% said they got their
news from social media [8].Social media is an effective means for the general population to

obtain information about food and nutrition; it is the second-most prevalent category of science
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news, after health and medical. People like sharing their experiences, thoughts, and ideas
about food, nutrition, and health. These seeming facts sometimes need to be more represented
or understood as such, quickly gaining traction and creating trends and fads. The public's task
is to effectively sort through the vast amount of information accessible and distinguish between
"fact and fad,” while nutritionists' task is to communicate their focused messages in a way that
will pique the public's interest. A paradigm change in how nutrition is conveyed has occurred
from certified nutritionists providing the public with nutritional data that they think is suitable for
the people taking control of the information they acquire [9].The Food Guide Pyramid was
designed to enhance global nutrition and nutritional sustainability, and it served as the
foundation for numerous food guidance programs. Bread, cereals, rice, and pasta are at the
base of the very first food pyramid because these foods must be consumed in portions ranging
from six to eleven each week. The recommended amounts vary for each dietary group. Figure
1 illustrates how these amounts decrease as one moves up the Food Pyramid.
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Figure 1Food Guide Pyramid
There needs to be more reliance on and confidence in the evidence-based advice provided by

government agencies and medical practitioners specializing in nutrition [10-12].When looking
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for medical or health-related data online, consumers frequently go towards their personal
experiences, commenting on social media and blogs.Movie and sports personalities, as well
as the emerging breed of "health celebrities,” who are well-known for their excellent health
and dietary advice, are among the celebrities and “uncredentialed” experts commonly favored
as reliable providers of information regarding nutrition [13-14].Not only do people admire
celebrities, but they could also be susceptible to false information spread by them [15-
16].People must piece together the "truth" or whatever suits their requirements in a
complicated world without constraints on whoever can supply online nutrition information [17-
18].With the public now having more control over their education and an increasing amount of
user-generated content on the internet, it is critical to comprehend how individuals behave
while seeking out nutrition-related information.The public does not always view tertiary
education in nutrition as "expertise” or as a sign that they will be open to learning about
nutrition [19].Unlike passive, one-way conventional media like print, radio, and TV, social
media use enables proactive, two-way, and many-to-many communications [20], and this
presents possibilities and concerns since it makes it possible for false information to spread
quickly, along with messages supported by evidence [21].With solid theoretical underpinnings,
social media can expand its reach and involvement (browsing, commenting, sharing material,
and liking) with health-related information [22].The reality that there isn't much research
showing how effective it is to use social media to spread information about health to
people suggests that consumer involvement may not be operationalized enough.The definition
of "success" will take on new meaning when the target audience's demands are
comprehended, and the degree of their involvement and retention in social media is assessed

[23].

2. Literature Review
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Chronic illnesses, which are mainly brought on by poor diets, sedentary lives, and stress, are
beginning to be recognized as worldwide epidemics. These illnesses include cardiovascular
pathologies, specific kinds of cancer, overweight, obesity, and diabetes [24-25]. This explains
why people are so interested in wellness consciousness nowadays, which describes how much
people care about their health [26-27]. The social structure has undergone a significant
transformation due to the economic boom and the quick advancement of science and
technology. For instance, the emergence of social networks has considerably impacted
gastronomic culture.The decision of what to eat or cook has gained popularity, as has the
impact of dietary choices on society [28].Publishing food images and cooking techniques has
become more straightforward because of the Internet's instantaneous nature and ease of use.
Additionally growing in popularity are websites that share meals and apps that search for food
[29].Investigators additionally discovered that, due to social networks, there is a link between
diet practices and recipes [30].Recipe selection is a reflection of personal taste in ingredients
and eating habits, and these factors are strongly correlated with several diseases, such as
cancer prevalence [31], and mortality rate[32], metabolic disorders [33],and obesity [34].Over
the past ten years, there has been a noticeable surge in the use of social media on the Internet
as a source of information, with social mediaconstituting an integral part of people's daily lives
[35].Previous research has demonstrated social media's potential in imparting knowledge about
nutrition [36]. Nevertheless, many of those solutions were either assessed using invalidated
instruments or relied only on assessments of immediate results. Comparably, more instruments
must be used to evaluate social media's efficacy in enhancing public health outcomes despite
the platform's widely acknowledged massive potential [37]. As the term "health education”
suggests, this process involves more than just sharing knowledge; it also consists of generating
opportunities for learning by empowering people with the drive, know-how, and self-assurance
(self-efficacy) needed to take actions to enhance their health. Prior studies have demonstrated
that young individuals frequently turn to social media for information on various topics, including
fitness, public health, dietary supplements, recipe books, and physical activity [38-

40].According to numerous research, women are more likely than men to utilize social media
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to look up nutritional information [41-42].These apps are meant to show visual content, such
as graphics and audio that could improve the effectiveness and appeal of the information
[43].As a result, they might offer dietitians and nutritionists a new way to provide nutritional
advice and disseminate pertinent information on food and nutrition [44]. Younger people utilize
social media extensively [45]. Young people are thought to be in a crucial transition stage from
adolescence to adulthood, marked by several changes, including fast physical growth and the
emergence of new habits and practices, like eating habits dependent on knowledge of nutrition
[46].Millennials’ eating habits change significantly from their parents’ and grandparents' [47].
Social media is increasingly being used as a source of knowledge about recipes and food
options, so it may be one of the many elements influencing what they eat and drink [48-
49].Social media may influence public health in beneficial and harmful ways, according to
various domains of expertise related to health issues [50-51].Spreading false information via
social media has been shown to harm people's health and well-being worldwide, making it one
of the biggest problems facing public health systems nowadays [52-53].Moreover, a growing
body of research has recently been conducted concerning the detrimental effects of social
media and identity authenticity [54].This covers examining issues about privacy in social media
communications and postings, posts that wind up with uninvited individuals, worries about using
social media platforms, selecting the correct accounts to follow, and the inauthentic ways in
which people present themselves [65].Studies on health-related fake news on social media
span several platforms, such as Facebook, Twitter, Reddit, and Weibo [56-58]. This happens
in various public health-related domains, such as physical education [59], good eating, and
healthy living [60]. There are no established policies concerning who can share wellness and
nutrition-related content on social media. This adds to the confusion and the fact that social
media is rife with "user-generated content. Unsubstantiated and unauthorized information
appears on social media because individuals share their ideas and personal experiences
without professional gatekeeping of social media content [61-62].Evaluating the
trustworthiness and credibility of nutritional data is a laborious and seemingly unachievable

effort due to its extensive and unrestricted nature [63]. Asocial media profile’s ability to be
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transparent and interactive online has been shown to increase users’ perceived credibility of
the information shared[64]. Studies indicate that social media users typically accept nutritional
information without questioning the integrity of the source. Still, they are likely to question a
nutrition claim without an explanation [65]. Similarly, an abundance of false nutrition
information can breed distrust towards all sources, including reliable ones.Users utilize social
media for knowledge and the social support that goes along with it. This is mainly determined
by how reliable and accurate they believe online health groups to be [66]. Investigating the
perceived accuracy of nutrition-related content on social media and creating workable ways to
elevate nutrition experts' voices is imperative to counteract inaccurate and perhaps dangerous

nutrition misinformation.

3. Social Media and Nutrition

Food is essential to every person's everyday existence [67]. Therefore, it's important to look
into people's eating habits and attitudes towards particular foods from health and policy
perspectives. A comprehensive understanding of consumer attitudes, experiences, and
behaviors about nutritious foods is necessary if national governments establish action programs
to encourage healthy eating. Unhealthy food consumption is an issue in numerous nations [68-
69]. Social media analytics is a method of obtaining such data [70]. Nowadays, a lot of people
use social media in everyday life. Users are spending more significant amounts of time on
these platforms and, as a result of their conversations with other individuals, are leaving both
passive and active digital footprints [71].Given that comprehending people's social media
communication is crucial to understanding their attitudes, experiences, behaviors, and beliefs,
these data have great potential for further research in various fields [72-73].Research has
previously examined social network data concerning food in the following areas: farmer's
markets [74], organic food [75], dietary decisions made by undergraduate students [76],
sharing of food [77], and security of food [78].Numerous studies have demonstrated the impact
of social media on consumer behavior, including food preferences and shopping habits. The

social media interaction of adolescents with brands of food and beverages was observed by
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Fleming-Milici et al. [79].Information gathered on social networks tends to homogenize
consumption and lower customers' understanding of sustainability, as noted by Simeon et al.
[80].Recipes [81] and diet-related information [82] can be found on social networks, which can
also provide helpful dietary information like food reviews [52] and suggestions for feeding
small children [83].Social media can, therefore, affect the types of food that people purchase
and consume [84], and it may also serve as a policy tool to increase food literacy [85-86],
promote nutritious eating, and promote a healthier way of life in general. According to some
research, social media can spread awareness of health-related topics, such as dietary
interventions for teens and young people [59] or health-related issues during the Covid-19
pandemic [87]. Due to the prevalence of social media use, food brands and businesses are
utilizing social media to improve their interaction with adolescents and young adults [88].
Several fast-food companies advertise on social media mainly using unregulated strategies,
pushing foods high in calories but low in nutrients and spreading within young adult peer
networks [89]. Influencers on social media have become essential participants in these
marketing campaigns [90]. By exposing details of their lives on several platforms and building
emotional bonds with their viewers, they are acknowledged as individuals with persuasive
power [91].Therefore, to increase sales and customer engagement rates, businesses
collaborate with influencers who offer compensated product reviews to their followers. Some
influencers only share lifestyle and health-related information, yet many need more formal
training and may provide inaccurate, non-evidence-based dietary recommendations
[92].Nutritionists are experiencing a decline in credibility [93], and influencers on social media
are more inclined to post health-focused material to be believed than information from the food
business or health promotion [94]. As a result, influencer commentary's sound and adverse
effects on consumers' attitudes, beliefs, and behaviors about nutrition are significant. Public
health professionals are also interested in social media as a possible venue for health
promotion because of its capacity to impact young adult audiences [95]. Previous research has
demonstrated the impact of social media on health knowledge. Specifically, studies have found

that young adults benefit from social media by accessing nutritious recipes and exercise
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regimens [96]. Recently, comprehensive reviews have found that nutrition treatments offered
through social media to young people and adolescents result in notable dietary improvements
in their trials. It took time to determine the actual impact of many of the sophisticated initiatives,
as social media was sometimes a secondary component [97]. In a unilateral encounter, young
adults favored utilizing social media passively, obtaining information instead of imparting it
[98].Additionally, young adults expressed discomfort while discussing their weight online,
underscoring the necessity for weight-centric narratives to be avoided in health promotion.
Social media users interact with lifestyle and food brands more often than with health-related
content [99]. This emphasizes creating more potent social media-delivered health promotion
resources to promote healthy habits. Therefore, further research is needed to determine how

social media affects eating habits and how persuasive it is.

4. Proposed Methodology

This investigation aims to determine if social media can provide trustworthy information and
knowledge regarding dietetics and nutrition. This study uses user-generated content on Twitter
to find themes related to a healthy diet and to ascertain users' opinions on different food styles.
Based on the emotions indicated in the relevant tweets, sentiment assessment was used to
categorize the identified tweets into three groups: negative, positive, and neutral. Ultimately,
the text mining method is used to identify foods based on the sentiments spoken about in
related tweets and extract essential indicators that convey the UGC-based understanding of a
balanced diet. The sample was categorized based on three factors: (i) the frequency with
which the words in the dataset are repeated; (ii) the overall weight of the keywords in the
dataset as reported by the weighted percentage (WP); and (iii) the removal of terms that
weren't contributing significantly to the investigation's goal. Figure 2 shows the process of data

analysis.
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Figure 2 The process of data analysis.

4.1 Twitter and Nutrition

User-generated content on the Internet is referred to as UGC. UGC typically originates from
social media or digital channels. Users discuss particular issues and offer their thoughts on
this kind of material. UGC typically comprises reviews, comments, suggestions, and user-brand
interactions. This investigation examines Twitter user-generated content (UGC) about food
and eating well. Conventional approaches that examine how users behave regarding diet and
eating habits are sometimes pricy and invasive [100-101]. Social media platforms present
fresh possibilities for a thorough analysis of customer behavior in this regard [102]. To better
understand many elements of healthy eating, user-generated content (UGC) has been
regularly employed as a data source [103]. Maintaining an active lifestyle while eating a
balanced diet promotes the development of good habits that enhance long-term health. One
of the main places people go for information about eating healthily is Twitter user-generated
content (UGC). Twitter postings typically have their content arranged according to themes or
topics. These subjects may also be referred to as categories. A prior study has shown that
such classes are commonly linked to particular emotions, such as positive, negative, or neutral
feelings [104] in health information [105]. Researchers and people in charge of creating health

policy can benefit from new research approaches to analyzing user-generated content in social
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networks [106]. The first sample comprised n=14731 tweets. The hashtags "#Diet" and
"#FoodDiet" were present in the English-language tweets that were gathered. Following a
cleaning process that involved removing retweets, repetitive tweets, and tweets with fewer than

80 characters, the final sample consisted of n = 10,591 tweets.
5. Results and Discussions

Our findings show that people generally feel optimistic about eating a healthy diet and use
social networks to share their experiences with good eating practices. Found that UGC and its
sentiments may impact public health since they may serve as a gauge of public opinion. Public
health and public opinion on social media sites like Twitter are related. Consequently, policy
makers like the USDA, WHO, and FAO should think about bolstering their strategic goals by
putting nutritional advice on social media. Our findings help scholars better comprehend the
social media space surrounding healthy diets and concentrate on advancing this area of study.
They can also focus on content analysis conducted by users of various social networks to
understand users' healthy eating practices better. Table 1shows the selected topics in UGC
about diets and Table 2shows the selected sub-topics in UGC about diets. The topics broken
down into nodes, the significant indicators or insights discovered in the sample gathered, and
the number of text passages wherein each topic occurred in the dataset are all summarized in
Table 3, Table 4, and Table 5.As a result, discovering important indications or insights involves
a preliminary analysis and identification of each node's (X1, X2 and X3) contents depending

on the WP and the contents of every topic[107].
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Name of the Topic | Description of the Topic Sentiment | Weighted
Percentage
(WP)
Vegans Vegetarian and vegan social movements and the Neutral 1.69
conversation around their dietary habits
Bodybuilding Talk about the health benefits of eating a balanced diet Positive 2.08
and participating in sports culture.
Processed Food Talk about the harm that processed foods do to your Negative 2.14
health.
Healthy habits Talk about the advantages of sports and an active lifestyle | Positive 2.39
for health
Ketogenic Comments and recommendations on the ketogenic diet, Neutral 2.48
along with a review of its health benefits
Carbohydrates Identification of health issues linked to a diet high in carbs Negative | 2.94
Proteins Remarks and dietary suggestions about the health Neutral 3.06
advantages of proteins
Fruit and Talking about fruits and vegetables as the foundation of a Positive 3.14
vegetables balanced diet
Sugar Talk about foods (pastries and industrial items) that Negative 3.19
include sugar.
Healthy food Assembling wholesome foods into groups and offering Positive 4.33
illustrations of health-promoting diets
Diseases Diagnosis of ilinesses and dementias brought on by poor Negative | 4.48
diet.
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Table 2 Selected sub-topics in UGC about diets.

[CR Lk WAT] TV BTG YL MUGC CARE Listed ( Group -1) Journal Volume 11, Iss 11, Nov 202!

Name of Description of the Sub-Topic Sentiment | Weighted
the sub- Percentage
topic (WP)
Snacks Remarks and viewpoints on processed food consumption and Negative | 0.22
inactive lifestyles
Spinach Examining the health advantages of spinach Positive 0.22
Chicken Comments and perspectives regarding the health benefits of eating Positive 0.23
chicken
Potatoes Observations and views regarding potatoes and their use in diets Neutral 0.26
heavy in carbs.
Broccoli Recipes for healthy cooking with broccoli Positive 0.26
Pizza Thoughts and remarks regarding pizza and its correlation with diets Negative | 0.29
heavy in carbs.
Bacon Remarks regarding the health effects of bacon Negative | 0.31
Chocolate Comments regarding the health effects of chocolate 0.32
Bananas Eating bananas has health advantages Positive 0.34
Vitamins Vitamin identification and vitamin-rich meals Positive 0.39
Wine Comments and viewpoints regarding wine's health advantages Neutral 0.40
Milk Comments and views on the benefits of milk consumption for health Neutral 0.42
Salads Benefits of a salad diet Positive 0.42
Coffee Coffee's characteristics and effects on the body. Neutral 0.43
Apples Apples are essential for your health and a balanced diet. Positive 0.60
Eggs The health advantages of various egg diets Neutral 0.60
Water Water's place in a balanced diet Positive 0.68
Vinegar Benefits of vinegar for health in a balanced diet Positive 0.80
Meats Effects of eating meat on the human body Negative 1.07
Vegetables | Vegetables and the accompanying advice for vegetarian diets Positive 1.21
Fruits Remarks and diets that emphasize fruit-feeding Positive 1.50
Table 3Neutral node, vital indicators and count
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X3 Vital Indicators Counting

Potatoes When consumed in moderation, potatoes, which are high in carbs, can support | 79

a balanced diet.

Chocolate It reduces blood pressure and is an antioxidant source. 93

Overindulgence in chocolate leads to illnesses like obesity.

Wine Wine helps reduce stress and enhances vision. Additionally, it can support 65

better heart and dental health.

Milk A balanced diet and athletics are associated with milk, which is high in proteins | 78
and carbs.

Coffee Coffee assists with fat burning and enhances both mental and physical 121
function.

Eggs One of the finest foods for getting enough protein is eggs. 90

Overindulgence in eggs can lead to obesity-related illnesses and food

poisoning.
Vegans Green and organic foods are the foundation of the vegan movement. 132
Ketogenic A ketogenic diet promotes quick fat-burning. 113
Proteins One essential element for tissue repair is protein. Consuming proteins is 95

advised following athletic activity.

Table 4 Negative node, vital indicators and count

X2 Vital Indicators Counting

Snacks Saturated fats and oils can be found in snacks. 140

Snacks are associated with fat and fried meals.

Pizza Due to its high carbohydrate content, pizza can lead to obesity and heart 98
issues.
Bacon Cancer and digestive disorders are associated with bacon consumption. 191

In UGC, Bacon has the most significant most significant detrimental effect.

Meats If one overeats meat, it may be harmful. 206
Processed Food | Processed food diets have been related to obesity, cancer, and cardiac 302
issues.
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Carbohydrates Diseases including diabetes, depression, and high blood pressure are linked 105
to carbs.
Carbohydrate-based diets are associated with obesity and weight increase

that impairs mobility.

Sugar Overindulgence in sugar is associated with heart-related illnesses and 292
obesity.
Snacking and sweet meals are associated with saturated sugars, which can

lead to conditions including high blood pressure and pancreatic cancer.

Diseases Unhealthy dietary choices centered on red meat and related foods like bacon, | 311

milk, snacks, and food generally lead to ilinesses.

Table 5Positive node, vital indicators and count.

X1 Vital Indicators Counting
Spinach Vitamins A and C, as well as magnesium, can be found in spinach. 95
Chicken One form of protein that supports a balanced diet is chicken flesh. 102

Consuming chicken meat is associated with intense physical activity and gym

visits.

Broccoli Broccoli is a good source of dietary fiber that supports healthy bodily 122
functions.

Bananas Bananas are suitable for your skin and heart. 230

Eating bananas is associated with participating in sports.

Vitamins Consuming a balanced diet requires vitamins. 272

Salads Vitamins A and C can be found in salads. 204
Consuming salads is associated with healthy eating movements (vegans and

vegetarians, for example). Salad is a food for health-conscious people.

Apples It is a dish for those who value good health. 146

Consuming apples is associated with a vegan diet.

Water Liquid food is mostly made of water, which is also essential to eating a 205
balanced diet.

It has a connection to exercise and good habits.

Vinegar Consuming vinegar aids in illness prevention. 125

Vinegar aids in quickening metabolism.
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Vegetables Vegetables aid with illness prevention. 292
A healthy diet must consist primarily of vegetables, yet eating too many of

them might have the opposite effect.

Fruits Fruits are an essential component of a balanced diet. 341
Fruits, with their water and fibre content, support the maintenance of good

habits.

Bodybuilding Bodybuilding and a healthy diet are associated with body culture and physical | 215

activities like gym work and running.

Healthy habits The foundation of healthy behaviors is social time with family, exercise, anda | 372

nutritious diet.

Fruit and A balanced diet must include fruits and vegetables rich in vitamins B, C, A, E, | 622
vegetables and K.
Healthy food A balanced diet is built on wholesome food. 683

Vegetarian and vegan dietary trends and movements are associated with

healthy food choices.

6. Conclusion

Social media is being widely regarded as an essential tool. Today, there are more than 4.6
billion social media users, and each interacts with others online, leaving a digital trail. The social
and cultural dimensions of the subject under observation can be identified with great study
potential thanks to these massive data sets. Furthermore, it has been discovered that eating
patterns are impacted by social media usage. Therefore, it is crucial to analyze these social
networks to comprehend the variables influencing eating behaviors. The current study results
show that foods that the user generated content views as most harmful include bacon, snacks,
sweets, red meat, and processed foods.On the other hand, respondents were more favorable
towards spinach, broccoli, salads, apples, and water. Furthermore, our findings suggest an
increased user generated content collective understanding of nutrient-dense foods such as
cheese, yogurt, almonds, dry beans, poultry, and fish is nheeded. The results of this study can

be used by the WHO and other organizations engaged in nutritious food studies to improve
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their strategies for disseminating nutritional product knowledge and preparing balanced meals.

If user generated content analytics is combined with surveys or in-depth interviews in future

studies, an improved understanding of dietary patterns and opinions of nutritious foods may be

generated.
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