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Abstract:

The impact of comments on social networks in relation to food crises is an object of recent study, whose effects must be followed. This research analy-
zes the case of red meat and its presumed carcinogenic effects with the objective of determining the follow-up on Facebook and Twitter and the nature
of the comments (positive, neutral or negative). The International Agency for Cancer Research (WHO dependent) submitted on 26 October 2015 a re-
port evaluating the carcinogenicity of meat consumption by including it in group 2A. This news was present in social networks, mainly on Facebook
and Twitter, the most used in Spain at that time. Therefore, the qualitative methodology of sentiment analysis in these social networks and the publi-
cations related to the news is used. Publications were searched from October 26 to November 26, 2015 and specific hashtags ("red meat" and "WHO")
were used to focus the search. The publications were classified as positive, neutral or negative. The reactions of the other users in each publication were
also evaluated by means of a quantitative statistical analysis. We analyzed 391 publications on Twitter and 33 on Facebook. In the first social network,
publications were found throughout the time frame; on Facebook, only half the time. 57.6% of Facebook publications have a neutral intentionality,
27.3% negative and 15.1% positive. On Twitter, 47.6% are neutral, 39.6% negative and 12.8% positive. The follow-up of other users to the publications
studied was not statistically significant. User appreciation changes over time, going from negative and neutral to neutral and positive comments until
only objective information is left. There is also a lack of communication between the official entities and the users of these networks.
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Resumen:

Elimpacto de los comentarios en redes sociales con relacion a crisis alimentarias es un objeto de estudio reciente, cuyos efectos hay que seguir.
En esta investigacion se analiza el caso de la carne roja y sus presuntos efectos cancerigenos con el objetivo de determinar el seguimiento en Fa-
cebook y Twitter y el cardcter de los comentarios (positivos, neutros o negativos). La agencia internacional para la investigacién del cancer
(dependiente de la OMS) present6 el 26 de octubre de 2015 un informe donde se evaluaba la carcinogenicidad del consumo de carne incluyén-
dola en el grupo 2A. Esta noticia estuvo presente en las redes sociales, principalmente en Facebook y Twitter, las mas utilizadas en Espafia en ese
momento. Por ello, se utiliza la metodologia cualitativa de analisis de sentimiento en esas redes sociales y las publicaciones relacionadas con la
noticia. Se buscaron las publicaciones del 26 de octubre al 26 de noviembre de 2015 y se utilizaron hashtags especificos (“carne roja” y “OMS”)
para centrar la bisqueda. Las publicaciones se clasificaron en positivas, neutras o negativas. También se valoraron las reacciones de los otros
usuarios en cada publicacién mediante un analisis estadistico cuantitativo. Se analizaron 391 publicaciones en Twitter y 33 en Facebook. En la
primera red social, se encontraron publicaciones en todo el periodo de tiempo acotado; en Facebook, solo en la mitad del tiempo. E1 57,6% de
las publicaciones de Facebook presentan una intencionalidad neutra, el 27,3% negativay el 15,1% positiva. En Twitter, 47,6% son neutras, 39,6%
negativas y 12,8% positivas. El seguimiento de otros usuarios a las publicaciones estudiadas no fue estadisticamente significativo. La aprecia-
cion de los usuarios cambia con el paso del tiempo, pasando de comentarios negativos y neutros a neutros y positivos hasta que solo quedaron
informacién objetiva. También se observa una falta de comunicacién entre las entidades oficiales y los usuarios de estas redes.
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1. Theoretical framework

1.1. Social networks and crisis communication

Red meat is consumed daily and is one of many foods that form the basis of our diet. It has great nutritional value, and its
consumption is necessary in childhood, adolescence, and adulthood. Along the same lines, cancer is a disease that has

become more prevalent in our society in the last few decades with an increase in the number of cases.

The statement from the World Health Organization (WHO) joined both issues by linking diets high in red meat with the
appearance of colorectal cancer. However, that news did not receive enough attention in the media. In connection with this

situation, a question arose: did that news have the same influence or recognition in social networks?

To answer the question, this research was carried out with two objectives. The first was to discover the relevance that the
news obtained in social networks and the opinions related to it. The second was to examine the influence of these

comments on the rest of the users of these networks through the options offered there, such as Sharing or Likes.

Social networks can be defined as forms of social interaction, or in other words, they offer dynamic exchanges between
people, groups and institutions within complex contexts, an open system in permanent development that involves groups
that identify themselves according to similar needs and problems, and who organize themselves in order to enhance their

resources (Caldevilla Dominguez, 2010).

A total of 82% of Internet users aged 18-55 in Spain use social networks, which is approximately 14 million users, most of
whom are looking for information. Facebook and Twitter (Fondevila et al., 2014) have become the most widely used social
networks in the last decade: 96% of users visit Facebook daily, and up to 56% of those users participate in Twitter as well
(IAB, 2015).

These networks allow users to quickly comment on news, special reports, or posts from other users. These comments can
be posted using other resources like images, videos or computer graphics. The multimedia factor is the key, together with
hypertextuality and interactivity (Fondevila, Beriain and Del Olmo, 2013). In fact, there is an empirical model of analysis
of these variables (Fondevila, 2014).

Opinions on social networks can be decisive in resolving critical communicative issues. In the case of Twitter, diverse ways
to automate content and summaries have been studied. Real-time updates result in a constant flow of content in the form
of so-called ‘cloud journalism’ (Fondevila Gascén, 2010), an essential feature of the Broadband Society that leads to social
journalism commerce (Fondevila Gascon, 2013). The monitoring feature of Twitter allows for the identification in real time
of events occurring at the moment (Sayyadi, Hurst and Maykov, 2009, Popescu and Pennachiotti, 2010, Watanabe et al.,
2011). Events such as earthquakes (Sakaki, Okazaki and Matsuo 2010), or even the launch of products to market (Chua
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and Asur, 2013), can also be foreseen. Twitter is becoming an outstanding source of information to the point of bringing
about the Automatic Microblog Summary, which allows for the identification of main trends and the summarization of
topics (Sharifi, Huttyon and Kalita, 2010). In the case of food, it is both prone to and sensitive to communicative crises,
which can be generic (Cascante Herndndez, 2011, Russell Brown, 2012), as well as specific, and are focused on the digital

environment (Farré i Coma et al., 2012; Martin-Ruiz et al., 2014; Pang et al. Al., 2015).

The International Agency for Cancer Research (IARC) is the WHO agency that specializes in cancer. Its aim is to promote
international collaboration in cancer research. This agency is interdisciplinary and brings together professionals skilled in
epidemiology, laboratory research and biostatistics for the purpose of identifying the causes of cancer. In this way, it can
adopt possible preventive measures and reduce the burden of disease and its associated suffering. An important feature

of the IARC is its experience in coordinating research in all countries and organizations.

Thanks to the IARC, possible carcinogens that are known and need to be evaluated are classified into 4 large groups: Group
1 corresponds to carcinogenic substances; Group 2 is divided into 2 subgroups; A (probably carcinogenic) and B (possibly
carcinogenic). Group 3 cannot be classified with regard to its carcinogenicity to humans, or in other words, there is no evidence

that these substances cause cancer in humans; Group 4 refers to products that are not considered carcinogenic to humans.

On October 26, 2015, the agency submitted a report (IARC Monographs, Press release No. 240) assessing the carcinogenicity
of red meat consumption and including it in group 2A as "probably carcinogenic". Included in this group are products
such as refined petroleum, combustion gases and tanning lamps. This classification is based on limited evidence from
epidemiological studies showing a positive association between red meat consumption and the development of colorectal
cancer. The strongest evidence points to colorectal cancer, although red meat consumption has been linked to pancreatic

and prostate cancer as well.

All muscle meat of mammals is considered to be red meat, including beef, veal, pork, lamb, horse and goat. This food was
chosen for evaluation because in recent epidemiological studies researchers have found evidence of small increases in the
risk of several types of cancer that could be associated with high consumption of red meat. Although risks are low, they may
be pertinent for public health, as many people in the world eat meat. Moreover, its consumption is increasing in low and
middle-income countries. To reach these conclusions, we took into account over 800 different studies on cancer in humans
(in total, more than 700 epidemiological studies provided data on red meat). The work group consisted of 22 experts from

10 countries.

The word cancer is a very broad term that covers more than 200 types of diseases. Each of them can have completely
different characteristics, but all have a common denominator: cancer cells acquire the ability to multiply and spread
throughout the body without control.
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The majority of colorectal cancer appears as a polyp on the lining of the colon, which develops into a malignant tumour.
This tumour can be local, or in other words, it can increase by growing in depth and penetrating all the layers that form the
wall of the digestive tract. That is to say, it grows from the mucosa to the serosa through the submucosal and muscular
layers. Once the tumour passes through the entire intestinal wall it can invade any organ through two types of

dissemination; lymphatic and haematogenous.

1.2. Sentiment analysis in social networks

The benefits of obtaining qualitative information from the opinions of users, as well as the technical complexity of the
analysis of these opinions, generate the demand for solutions capable of monitoring the flow of reviews. For this reason,
in recent years the sample of opinions, more commonly known as sentiment analysis, has been developed as an area of
research. According to Pang and Lee (2005 and 2008), sentiment analysis focuses on automatically processing information
that contains opinions, which among other things allows for classification of the polarity of a given text (positive, negative,

neutral or mixed).

Classification of the polarity of texts written on social networks usually requires the use of semantic dictionaries and the
analysis of the syntactic structure of sentences in order to classify a text as subjective, positive or negative. With regard to
sentiment analysis, much of the effort is now being directed at tasks related to the classification of polarity, which is a

problem that has been approached from two perspectives:

1) The first approach assumes that the task is a generic classification process (Pang, Lee and Vaithyanathan, 2002): it
starts with a training set in which texts are recorded along with their polarity. A classifier is built through automatic
learning.

2) The second approach is based on the semantic orientation of words in which each term that expresses an opinion is
recorded with a value representing its polarity (Turney, 2002). Most systems of sentiment analysis are focused on the
treatment of texts written in English. In the case of texts written in Spanish, the most relevant system is TheSpanish SO
Calculator (Taboada et al., 2011), developed by Simon Fraser University in Canada. This system resolves the sentiment
and polarity that individually contain adjectives, adverbs, nouns and verbs, treating all of these linguistic constructions as
lexicon. This tool allows us to know the information contained in a text that we intend to analyse in order to extract its

correct polarity and its intention in the message made by the issuer.

Systems of sentiment analysis are faced with a condition that should be considered, which is the orthographic quality of
the texts. When texts come from Internet, authors often omit accents or letters, or use unrecognized abbreviations. The

solution is to use patterns to adapt the text.
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A basic task in this type of analysis is to classify the polarity of a text, sentence or word, that is to say, to determine if the

text, sentence or word contains sentiments that are positive, negative or neutral.

Being in the dominant position, even though TheSpanish SO Calculator treats all linguistic constructions at the lexical
level, there are some authors who propose the use of the sentence syntactic structure to obtain the semantic orientation

of a text. To this end, it is necessary to follow these steps:

a) Process the texts: for this purpose, an ad hoc processor has been developed that deals with the unification of compound
expressions, such as "unless". As a result, these compounds will have a single unit of meaning. In this section, the

standardization of punctuation marks is fundamental.

b) Segment the text into sentences and divide them into tokens to perform the morphosyntactic labelling of each of the

words in the text.

¢) Syntactic analysis of dependencies: Binary dependency relationships between the terms in a sentence are identified. The

result of each of these binary links is a dependency. The structure obtained is called a dependency tree.

Another source of qualitative data related to content is the Automatic Text Summary. This formula was created for the
library system in the United States, given the need to digitally index contents. Storage limitations of the twentieth century

led to the creation of this system, capable of summarizing contents with precision (Das and Martins, 2007).

The first attempts at developing automatic summaries by computer came in the late 1950s (Luhn, 1958). The first
investigations studied the frequency of certain words, and then the position of the sentence within a text (appearance of
the main sentence at the beginning of the text). Keyword detection began with Edmunson (1969), and tag clouds (tags)
started in 1975 (Salton, Wong and Yang, 1975; Salton, 1988).

The models applied to the analysis of content using statistics are diverse. Thus, we find Bayesian models (Kupiec, Pedersen
and Chen, 1995), machine learning (Berger and Mittal, 2000; Barzilay and Lapata, 2008) and semantic clustering techniques
(Radev, Jing and Budzikowska, 2000). In the more strictly linguistic approach, research focuses on positions within the text
(Brandow, Mitze and Rau, 1995, Lin and Hovy, 1997), the structure of discourse (Marcu, 1997, Polanyi et al., 2004) and
lexical chains (Barzilay, 1999). Here we find the history of qualitative analysis through “big data”, which improved the

techniques of automatic text summarization.

Automatic Text Summarization software obtains source information, extracts the content and presents it in a condensed
and useful way. The methodology in this case starts from the interpretation or analysis (study of a source document and
construction of the representation), transformation (summary abstraction and techniques of Neurolinguistic

Programming, transforming the representation of the document into a new representation) and generation or synthesis
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(representation of the abstract and construction of a new abstract in natural language). This system promotes current
knowledge, saves reading time, facilitates the selection of content that is considered relevant, permeates searches within

texts, improves content indexing efficiency and helps to develop opinions.

The multimedia environment inherent to Internet is promoting Automatic Text Summarization, but not only in written
format. There may be a single document or many; the language can be monolingual or multilingual; the category can be
technical, scientific or news; the length may be short (one or two pages) or long (more than 50 pages); and the medium can
be text, audio or video. The output formats are the document (abstract), the format (thematic categories or labelled press
summaries) and informative style, indicative (pointing to the subject without giving further explanation), critical, or

aggregate (incorporating different sources).

Automatic Text Summarization methods can be statistical, or in other words, centred on the number of times a term is
repeated in a text. Twitter’s trending topicis a good example. The Bayesian classifier indicates the probability that a sentence
in the document will be included in the abstract. In fact, you can indicate the number of capitals, the length of the sentence,
or the structure and position of the sentence in relation to the entire text. There is also the question of measuring the
meaning of a word instead of the frequency of occurrence using the WordNet tool, adding the number of times the word

appears with the occurrence of synonyms and other associated terms.

The written language and its connotations can make it difficult to detect the sentences that might be the main topic.
Methods have arisen as a result, such as lexical chains, used to search for cohesive relationships among terms, frequency
of use, synonymy, antonymy, hypernymy or homonymy. Chains can be established by association (Barzilay, 1999). Similarly,

the content co-reference method identifies whether or not natural language expressions refer to the same topic.

As for the iterative graph methods, algorithms such as HITS (Kleinberg et al., 1999) or Google PageRank (Brin and Page,
1999) are used. These allow for the study of the structure of the links and the hierarchy of the websites.

When you take into account all of the characteristics of a text (frequency of words, similarity between keywords, similarity
between contents and titles, position within the sentence, various grammatical attributes), the ‘fuzzy logic’ method is used,
where each sentence is scored from 0 to 1. The values obtained determine the degree of relevance of the sentence to the

final summary (Kyoomarsi et al., 2008).

Intrinsic evaluation is carried out using intrinsic metrics. These metrics evaluate the content of the information and
compare it to other Automatic Text Summaries carried out by humans, or to the original source of information (Moll4,
2003).

In the linguistic field, these factors are taken into account as criteria for evaluating the quality of a text: grammaticality (the

text should not contain non-textual elements such as markers, incorrect words or punctuation errors), non-redundancy,
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clarity of references (names and pronouns frequently referenced), as well as structure and coherence (summary with a

solid, defined structure and coherent, non-contradictory, comprehensible sentences) (Steinberger and Jezek, 2009: 13).

The criteria to be taken into account when evaluating content (content evaluation) are the following: co-selection (topics
linked by similarities), position, recall and F-score results. The most common Automatic Text Summarization techniques
are binary classification systems. They are called ‘supervised’ because training is required for those responsible for the
information system. The binary word refers to the existence of two categories (positive or negative, for example, even
though in sentiment analysis the neutral value is added). The precision formula is Precision =TP / (TP + FP). TP are the true
positives and FP the false positives. The Recall is calculated using the formula Recall =TP / (TP + FN). FN are false negatives.

The perfect classification implies precision and recall equal to one, and FP and FN would be equal to zero.

As for the F-Score, this is a combination of precision and recall, with the perfect F-Score being equal to one (Carenini,
Murray and Ng, 2011: 28). Thus, the formula of the F-score is F-score = (B2 + 1) PR / B2P + R.

Another way of analysing a text is by using the Receiver Operating Characteristic (ROC). This is a graphic representation
for a binary classification system with an area between 0.5 and 1, with 1 being the perfect score. The True Positive Rate (TPR)
is obtained with the equation TPR =TP / (TP + FN), and the false positive rate (FPR) uses FPR =TN / (FN + TN).

In order to avoid sentences with discrepancies, the concept of Relative Utility (RU) was created in which each sentence
obtains a utility, which allows for the inclusion of sentences according to the criterion of the evaluator, the original
document and the length of the abstract ( Ding, 2005). When the content of two sentences have the same meaning, content-
based evaluation systems are applied (Steinberger and Jezek, 2009). A software widely used in content-based evaluation
is ROUGE, which evolved from BLEU (Carenini, Murray and Ng, 2011), and which uses n-grams (sequences of n words; the
unigrams are individual words). It is based on Natural Language Processing (NLP) and uses metrics to compare automatic
summaries. The Pyramids method is a semiautomatic evaluation system that identifies summary semantic units from the

comparison of several abstracts (Nenkova and Passonneau, 2004).

Latent Semantic Analysis (LS) is used to extract and represent the contextual use of the meaning of words through statistical
programs that work on the content of large texts. The idea is that the sum of the contexts of the appearance or non-
appearance of a word provides a set of relationships that determine the similarity of meaning between words or groups of

words. Its purpose is to detect hidden dimensions, such as irony (Ding, 2005).

Extrinsic evaluation is based on a specific task and is called ‘task-based measures’. It can be developed using full original
texts, human-created summaries or Automatic Text Summaries. Qualitatively, humans are asked about the automatic
summaries they have read, and the responses are compared to those of other people who have read the original. The

comparison of the results of the two surveys determines the quality of each summary. These metrics also allow us to
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evaluate the usefulness of a summary with regard to the ability to substitute a real-world task. The creation of the abstract

must have an implied objective (Sparck Jones, 1998).

There are several extrinsic evaluation systems. According to ‘document categorization, categories are assigned to
documents according to a characteristic (author or edition, for example). ‘Information retrieval’ is a system for evaluating

the quality of a summary.

According to relevance or pertinence criteria, the relevance assessment task is used. A topic is assigned to an individual and
the individual has to determine the relevance of the theme in the summary. Valuation accuracy and time invested are

indicators of effectiveness.

Responsiveness (question answering) evaluates the number of correct answers made by a group of people when reading
several documents (originals, automatic summaries or human summaries). The individuals answer questions and the
responses are compared (Steinberger and Jezek, 2009). Reading comprehension also asks questions about the document
to be read. Evaluation is based on the comprehension of the document and whether or not the responses are similar to

those of Automatic Text Summaries (Morris, Kasper and Adams, 1992).

2.Methodology

This research focuses on red meat and its possible carcinogenic effects in order to evaluate the follow up by users on
Facebook and Twitter and the nature of the comments made by them (positive, neutral or negative). The methodology

used in this research was qualitative (sentiment analysis) and quantitative (quantitative data related to comments by users).

non

Sentiment analysis, (also known as "opinion mining", "brand monitoring", "buzz monitoring", "conversation mining",
"online consumer intelligence" and "user- generated content"), is the field of study that analyses opinions, feelings,
evaluations, aptitudes and emotions of people with regard to services, products or events, among other things. It is intended
to conceptualize feelings as perceptible human reactions, or in other words, traceable and identifiable with a specific

valence (Clore, Ortony and Foss, 1987).

The term sentiment analysis was first applied in the study carried out by Nasakawa and Yi (2003), and is linked to data
processing and databases (Minqing and Bing 2004, Minging, Bing and Junsheng, 2005; Martinez Cdmara, Marin Valdivia
and Urena, 2011; Aguado-De-Cea et al., 2012). Studies of feelings have been present in different fields, such as psychology

and linguistics, for purposes other than those used in this work (Fondevila et al., 2016).

Currently, we can find an ample number of social networks on Internet, some examples of which are Facebook, YouTube,
Twitter, Google+, Snapchat and Instagram. Of all these networks, Facebook and Twitter were chosen because they are the
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most widely used networks among Spanish users in recent years (IAB, 2015), and because they are the quality reference in

terms of giving and monitoring opinions through the Internet (Montesino Garcia, 2014).

In order to find publications related to the topic in question, or in other words, news items in which meat products are
included in the groups of substances that carry a risk of producing cancer (specifically, publications on red meat) the
hashtag for #carneroja (#redmeat) was used in the search engine on the Facebook main page, and after the results were
obtained, advertisements of butchers and brasseries that used this hashtag just to advertise their services were removed
from the list. To find the publications on Twitter, the advanced search engine was accessed, and in the tags section the

WHO and red meat (#WHO/#redmeat) hashtags were included. Given the large number of posts, they were filtered by date.

On the other hand, in order to verify the dissemination of the news among the population and possible changes of opinion
over time, being that each day new information related to the subject of study appeared, a one month time period was used
from the moment the report was presented by the WHO. In other words, the posts on the social networks were observed
from October 26, 2015 to November 26, 2015.

For the posts, assessments were made regarding the date of publication, the category of the issuer, the text described,
attachments, the positive appraisals of the remaining "participants" (to unify the language, "likes” on the social networks
studied are called “ratings”), and links to the publication ("links" is the same as "retweets" in Twitter jargon and "shared"

on Facebook). Additionally, comments were also assessed on Facebook.

The category was subdivided according to possible publication sources. "News" referred to publications released by the
media, or to newspapers and online newspapers of a specific area or not well known. "Personal" referred to publications
issued by private accounts that corresponded to an individual, either the account that used the person’s real name or
accounts with false or sarcastic names. "Official" referred to publications circulated by verified accounts of public and

official entities (a Ministry, the WHO, city council, etc.).

“Nutritional” refers to blog publications, websites or specialists dedicated exclusively to aspects of nutrition if they are in
this group and are not classified elsewhere. “Association” refers to publications released by unofficial organizations and
non-profit institutions. “Ads” or “Advertising” refers to publications related to the subject matter, but with the intention of
advertising and attracting attention to a restaurant or shop related to food. “Company”, unlike the previous example, is a
category for businesses not related to restaurants or food in general. Lastly, publications of web pages with these

characteristics were also classified as “Blogs”.

After posts were collected from the two networks named above, they were classified according to whether they had a

"positive", "negative" or "neutral" assessment (Table 1). In order to carry out a sentiment analysis in the most empirical

way possible, a list was made of words that signified positive feelings and another with words that could be considered
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negative in terms of feelings. Posts that did not contain any of the words or groups of words above were considered to be
in the "neutral" category. On both Facebook and Twitter, an assessment was also carried out regarding the links and
multimedia components that accompanied the publication, due to the fact that this type of supplement can reinforce the
sentiment of a publication.

The presence of irony or sarcasm was also evaluated in the posts. If such aspects were detected, the post was classified as

"negative", even if the words used had a positive meaning.

Table 1. Positive and negative adjectives on Facebook and Twitter in the food crisis analysed

Adjectives of positive comments Adjectives of negative comments
Abundant Accused

Suitable Alarmist
Admirable Censored
Affirmative Be careful
Benefit Deficient

Bold Disproportionate
Trust Wrong

Delicious Madness
Desirable Kill/destroy
Excellent Fearful

Fantastic Shit

Happy Miserable

Funny Death

Honest Dangerous
Interesting Laziness

Hurray Suspicious
Common sense Foolishness
Courageous Clumsy

Source: Created by the authors with the collaboration of Victoria Villegas Jorquera

On the other hand, monitoring of the posts was carried out among other users of these networks to determine what type
of opinion or publication had the greatest follow up. This was verified by performing a descriptive statistical analysis with

the help of Excel options. Evaluations were carried out regarding mean and mode, standard error, variance, maximum and
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minimum values, asymmetry coefficient, and confidence level for each characteristic previously mentioned (comment