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RESUMO

Os alimentos probidticos sdo considerados alimentos funcionais e tém sido
largamente estudados, no entanto, trabalhos avaliando o comportamento, perfil
dos consumidores em relacdo a esses alimentos sao relativamente escassos.
Sabendo que a principal motivacdo para o consumo desses alimentos esta
relacionada a saude e bem-estar, o objetivo principal desse projeto foi realizar um
amplo estudo a fim de compreender a relacdo entre individuo-estimulo,
consumidor-probidticos. Para atingir esse objetivo, foi proposto, investigar
relacdes entre a personalidade e escolha alimentar, tendo como base de apoio a
teoria do Big Five. Posteriormente, por meio da teoria das representagcdes sociais,
verificou-se como 0s consumidores representam a palavra "alimento probiotico”.
Em um segundo momento, a pesquisa foi estendida a fim de comparar a
percepcdo dos consumidores brasileiros com consumidores de outros paises
através de um estudo com perspectiva cross-cultural, ou seja, contrastar
representacdes de consumo de participantes dos paises (Argentina x Brasil x
Eslovénia x Honduras x llhas Mauricio x México x Peru). Na sequéncia, foi
realizada uma revisdo sistematica e meta-analise sobre a verdade cientifica que
existe por tras dos alimentos probioticos e sua relacdo com a obesidade, através
de busca eletrbnica em bases de dados utilizando combinacdes de diversas
palavras-chave. As escolhas alimentares dos individuos podem estar associadas
a varias influéncias, tais como: fisiolégica, psicoldgica, social, cultural entre
outras. Além disso, a personalidade é um fator de extrema importancia a ser
avaliado e explicado quando individuos, que mesmo com conhecimento acerca
do tema, continuam tendo maus habitos alimentares que podem alavancar
doengas cronicas, incluindo a obesidade. O termo “alimento probidtico” tem
associacado positiva nos paises e culturas estudadas, embora ainda possa ter
mais divulgacdo para evitar certas interpretacées errbneas no seu consumo.
Principalmente quando se sabe que cepas microbianas tem beneficios
especificos, na meta-analise foi possivel observar efeitos positivos com reducao
nas variaveis relacionadas a obesidade: IMC, AGV, area de gordura subcutanea,
massa de gordura corporal, percentual de gordura, circunferéncia de cintura,
guadril e relacéo cintura-quadril. Sendo que algumas cepas microbianas e tempo
de durac&o mais prolongado demonstraram ser mais eficientes.

Palavras-chave: Probioticos; Comportamento; Pensamento; Representacao
social; Meta-analises.



ABSTRACT

Probiotic foods are considered functional foods and have been widely studied,
however, studies evaluating the behavior and profile of consumers in relation to
these foods are relatively scarce. Knowing that the main motivation for the
consumption of these foods is related to health and well-being, the main objective of
this project was to carry out a broad study in order to understand the relationship
between individual-stimulus, consumer-probiotics. To achieve this goal, it was
proposed to investigate the relationship between personality and food choice, based
on the Big Five theory. Subsequently, through the theory of social representations, it
was verified how consumers represent the word “probiotic food". In a second
moment, the research was extended in order to compare the perception of Brazilian
consumers with consumers from other countries through a study with a cross-cultural
perspective, that is, contrasting consumption representations of participants from the
countries (Argentina x Brazil x Slovenia x Honduras x Mauritius x Mexico x Peru).
Subsequently, a systematic review and meta-analysis was carried out on the
scientific truth behind probiotic foods and their relationship with obesity, through an
electronic search in databases using combinations of several keywords. The food
choices of individuals can be associated with several influences, such as:
physiological, psychological, social, cultural, among others. In addition, personality is
an extremely important factor to be evaluated and explained when individuals who,
even with knowledge on the subject, continue to have poor eating habits that can
lead to chronic diseases, including obesity. The term “probiotic food” has a positive
association in the countries and cultures studied, although it may still have more
dissemination to avoid certain misinterpretations in its consumption. Especially when
it is known that microbial strains have specific benefits, in the meta-analysis it was
possible to observe positive effects with a reduction in obesity-related variables: BMI,
VFA, subcutaneous fat area, body fat mass, fat percentage, waist circumference, hip
and waist-hip ratio. Since some microbial strains and longer duration time proved to

be more efficient.

Keywords: Probiotics; Behavior; Thought; Social representation; Meta-analysis.
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INTRODUCAO GERAL

Ao longo dos anos a alimentacdo sofreu mudancas. O alimento esteve e
esta atrelado as comemoracoes, fartura, classes sociais, religiosidade, simbolizando
experiéncias e situacdes diversificadas em matéria cultural. Alimentar-se € um ato
praticado de acordo com as diferencas sociais, hierarquias, estilos, representacdes
coletivas, imaginarios, crencas, personalidades, que guarda historias, tradi¢oes,
tecnologias, comportamentos e ingredientes diferenciados culturalmente (Souza,
2012, p. 11). Contudo, é uma necessidade universal praticada sob a orientacao de
aspectos locais acrescentado de elementos globais (Avellar, 2018).

O conhecimento sobre a alimentacdo possibilita entender melhor as
sociedades e seu desenvolvimento. Os costumes alimentares possuem
caracteristicas especificas nos diferentes paises do mundo por convicgdes e valores
culturais, clima, localizacdo regional, agricultura etc. (Avellar, 2018). O padréo
alimentar pode expressar a identidade individual como a coletiva, indo de encontro
ao grupo ou a uma cultura pertencente a sociedade.

Os héabitos alimentares sdo formados durante a infancia e tendem a
manter-se ao longo da vida, e sua influéncia advém de diversos fatores como a
familia, a escola, as midias (Marques et al., 2011), as memorias e a descoberta de
novos sabores, gerando novos prazeres e percepgdes do ambiente (Avellar, 2018).

Em linha com a teoria cognitiva, para Belch e Belch (2008) o consumidor
é influenciado por fatores externos e influéncias ambientais, que sdo: familia, classe
social, grupos de referéncia e cultural, atividades e o estilo de vida (significados
aprendidos, valores, regras e costumes compartilhados na vida social); subcultura
(faixa etaria, etnias, geografia, religido etc); classe social (pertencimento a grupos
homogéneos de uma sociedade dentro do qual se compartilham estilos de vida,
interesses, comportamentos, valores etc); grupos de referéncia, cujos valores sao
utilizados por um individuo como base para suas ac¢fes, opinibes e até conduta;
determinantes situacionais (situacdo especifica de usos de produto ou servico,
situacdo de compra e situacdo de comunicacao) (Colaferro, 2011). Como influéncias
internas, Blackwell et al. (2005) cita: motivacéo, percepcao, atitude e aprendizagem.
A psicologia destaca o comportamento observado, a atitude que pode ser favoravel

ou desfavoravel e representam tendéncias proativas em relagdo a algum dado,
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contendo componentes cognitivos afetivos e comportamentais; ou a percepgao no
processo de construcdo sensorial (Colaferro, 2011). Assim, o capitulo 1 objetivou
apresentar uma visao geral sobre a personalidade humana e suas relacdes de
comportamento, baseando-se na teoria do Big Five (Brito Silva, De Cassia Nakano,
2011). As escolhas alimentares e o consumo de alimentos podem ser influenciados
pela cultura, ou seja, juntamente com a personalidade, podem alterar a forma de se
alimentar e adquirir melhor qualidade de vida ou uma doenca cronica.

Taschin et al. (2012) afirmam que constantemente a industria alimenticia
vem apresentando uma grande quantidade de novos produtos para melhorar as
condicbes de saude. Um desses alimentos sdo os probiéticos, contudo, o termo
“probioticos”, pode ser pouco compreendido pelas pessoas, podendo estar
relacionado a falta de conhecimento cientifico e de comunicagcédo midiatica sendo
talvez, frutos de representacdes individuais formadoras de opinido coletivas por
absorcdo instantdnea, mas sem o construtivismo profundo que requer uma
representacao coletiva ancorada em uma realidade comum. O estudo com alimentos
probidticos tem a finalidade de desvendar como os individuos entendem e quais sao
0S grupos de pessoas que geralmente consomem.

Para investigar comportamentos de consumo adotados e rejeitados por
individuos, deve-se compreender que a alimentacdo humana ndo pode ser definida,
simplesmente, como uma necessidade fundamental, mas como uma ferramenta a
servico da saude, do prazer, da estética etc. (Lucchese, Batalha, Lambert, 2006).
Portanto, para analisar e determinar como séo influenciados os comportamentos e
habitos alimentares dos individuos, conhecer como 0s consumidores representam
mentalmente a alimentacdo, € possivel, fazer uso da representacdo social, sendo
um indicador de conhecimento compartihado e como tal pode revelar
representacdes sociais de um grupo, conforme foi explorado no capitulo 2 a partir
dos alimentos probiéticos em diversos paises.

A representacao social é definida como a construcdo mental da realidade
gue possibilita a compreensao e organizagdo do mundo, bem como orienta o
comportamento que constituem o senso comum (Moscovici, 1978; Jodelet, 1988,
2001). Os elementos da realidade, os conceitos, as teorias e as praticas sao
submetidas a uma reconstituicdo a partir de informagdes colhidas e da bagagem
histérica (social e pessoal) do sujeito, permitindo, desta forma, que se tornem

compreensiveis e Uteis.
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Jodelet (2002) destaca que a representacao social deve ser estudada
articulando elementos afetivos, mentais e sociais, e integrando, ao lado da cognicéo,
da linguagem e da comunicacéo, as relacdes sociais que afetam as representacdes
e a realidade material, social e de ideias sobre a qual elas véo intervir (Arruda,
2002).

A personalidade juntamente com a acdo do ambiente externo, a cultura
impacta diretamente o processo de tomada de decisdo (De Mooij, 2005; Rocha,
2012). Os primeiros capitulos trazem justamente a unido dos estudos sobre
personalidade, representacdo e efeito da cultura sobre os consumidores de
alimentos probidticos.

Sabe-se que o0s alimentos probidticos podem modular a microbiota
intestinal, podendo resultar em efeitos benéficos na obesidade (Krznaric et al., 2012;
Serdoura, 2017). Os desequilibrios na composicdo da microbiota intestinal estao
associados a distlrbios imunoldgicos, susceptibilidade a infeccdes, a varias
patologias néo intestinais incluindo obesidade, diabetes, doencas cardiovasculares e
hepaticas (Gerard, 2016; Serdoura, 2017). Muitas pessoas possuem duvidas em
relacdo ao consumo dos alimentos probidticos, portanto, o Ultimo capitulo teve como
objetivo realizar uma revisdo sistematica e meta-analise de estudos sobre o
consumo de alimentos probidtios e seus efeitos em individuos obesos e sobrepesos.

Andlises sistematicas e meta-analises sdo essenciais para resumir as
evidéncias relacionadas a eficacia e seguranca das intervencdes de forma precisa e
confidvel (Liberati et al., 2009) e tem sido ferramenta importante para a avaliacdo de
métodos de prevencao e tratamento de algumas patologias (Egger, Smith, Altman,
2008). A meta-analise € uma técnica estatistica para analisar resultados empiricos
de pesquisas com o0 objetivo de produzir sinteses de literatura (Figueiredo Filho et
al., 2014; Moher et al., 2015).

Desta forma, a utilizagdo de uma abordagem que permita combinar os
resultados obtidos nos estudos individuais e se obter novas conclusdes pode ser
considerada uma ferramenta poderosa ja que considerara a variabilidade existente
entre os diferentes estudos. Neste contexto, a tese teve como propdésito, avaliar e
compreender 0 que as pessoas sabem, pensam, como se comportam em relacao
aos alimentos probiodticos e 0 que a ciéncia realmente define sobre a relacdo de
alimentos probidticos e a obesidade, através da analise de diferentes estudos

usando a meta-analise.
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Conhecer o comportamento dos consumidores, o que eles sabem,
representam, se torna importante, porque permitirdh compreender o que faz com que
um alimento seja mais ou menos consumido por determinado publico, facilitando a
adaptacao do produto ao consumidor. Além disso, ajuda a definir qual o publico real
dos alimentos probidticos e o que diferencia de outros grupos de pessoas,
distinguindo essa diferenca, a industria de alimentos pode direcionar melhor as
vendas, estreitar o relacionamento, gerar crescimento através do planejamento de
estratégias diferentes de marketing para um determinado nicho de mercado. A
compreensao dos alimentos probidticos pelos consumidores, serdo esclarecidas por
algumas questdes, tais como:

Por que eles escolhnem um determinado produto?

Que impacto tem a cultura, a educacéao e a publicidade sobre a deciséao
de escolher um produto?

Como os consumidores tém necessidades e desejos, identificar a
necessidade € criar a demanda. Parece que muitos sdo os consumidores que
desconhecem a verdadeira funcdo de um alimento probiético, sendo um produto que
pouco se divulgou no passado e que nos dias de hoje sdo mais caros, mas, que
possuem um apelo saudavel. Sera que a expansado desse conhecimento, pode ser
atrelado ao aumento do consumo de tais alimentos? Sera que o ndo consumo, pode
ser justificado por fatores econdmicos ou a falta de informagdes de dados

cientificos? Esses sao alguns questionamentos que este trabalho deseja responder.
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OBJETIVOS

O presente trabalho apresenta os seguintes objetivos:

e Avaliar as relacbes entre os tracos de personalidade, escolha e
consumo alimentar conforme o modelo Big Five;

e Conhecer a representacdo mental dos consumidores de alimentos
probidticos;

e Avaliar o efeito da cultura no consumo e percepcao de alimentos
probidticos;

¢ Realizar modelagem meta-analitica sobre a relagdo entre os alimentos

probidticos e a obesidade.
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CAPITULO |

REVIEW ARTICLE

Personality traits and food consumption: an overview of recent research

Michele Christine Machado-Oliveira, John Nezlek, Heber Rodrigues, Anderson
S. Sant’Ana

Article published in Current Opinion in Food Science
(Impact Factor 3.828)

(Licence to reuse this content in thesis can be seen in Annex 1)
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ABSTRACT

This paper summarizes research on relationships between personality and food

choice and food consumption. Personality is one of many factors that can influence

food choice and consumption and whether people make healthy choices. We used

the Five Factor Model of personality as an organizing theme to summarize the

research and found that in addition to personality, daily habits, the environments in

which people live, and their cultural backgrounds influence how they eat, which in

turn influences their quality of life or overall health, including the developing chronic

disease.
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1. Introduction

Food choice has been studied by food scientists and researchers in related
fields for quite some time. This research clearly indicates that understanding what
people eat and drink and why they eat and drink what they do requires understanding
a variety of factors that can act together or individually [1]. One of these influences is
personality (Figure 1), and the present paper reviews recent research on

relationships between personality and food choice.

Personality

J

Socioeconomic

Food

Availability = Consumption

conditions

A RS

Context Culture

Figure 1. Some factors that influence food consumption.

What is personality?

Although various models exist, most conceptualizations of personality define
personality in terms of traits. Following the classic definition of Allport [2], traits are
defined as predispositions to respond in a certain way across time and situations, for
example, being outgoing, conscientious, anxious, and so forth. Traits are sources of
motivation, influence perception, and are manifested in behavior. See Funder [3] for

a more detailed discussion of the concept of traits.
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The Five Factor Model (FFM) of personality is probably the most widely used
model in contemporary research. The five factors (Figure 2), which are known by the
acronyms OCEAN and CANOE, are:

1. Extraversion - how outgoing or socially oriented a person is, with an emphasis on
the external world versus the internal world of subjective experience.

2. Openness - how much someone seeks and is comfortable with novel or new
experiences and ideas.

3. Neuroticism - how psychologically unbalanced or distressed someone is, can
include depression, anxiety, or general distress (does not refer to severe or clinical
levels of distress, although it may).

4. Agreeableness - how interpersonally agreeable someone is, how much someone
avoids interpersonal conflict and seeks interpersonal harmony.

5. Conscientiousness - how orderly, punctual, reliable, and concerned with details
someone is.

These five factors exhibit discriminative validity in terms of their relationships
with other measures, and they are relatively similar across cultures [4]. Moreover,
they do not reflect a specific theory or model. They were based on a series of
analyses of word use conducted over decades. See Goldberg [5] for a description of

the development of the FFM.
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Agreeableness
Conscientiousness
FIVE
FACTOR MODEL — Extraversion
Neuroticism
Openness

Figure 2. Five factor model (FFM).

The factors of the FFM also have considerable predictive power. As noted by
Ozer and Benet-Martinez [6] in a summary of research on the FFM: “Personality
dispositions are associated with happiness, physical and psychological health,
spirituality, and identity at an individual level; associated with the quality of
relationships with peers, family, and romantic others at an interpersonal level; and
associated with occupational choice, satisfaction, and performance, as well as
community involvement, criminal activity, and political ideology at a social institutional
level.”

We used the FFM as the primary organizing framework for our review.
Nevertheless, for some topics, researchers have focused on other traits or

dispositions, and so we discuss other ways of understanding personality as
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warranted. When possible we have tried to explain how traits outside of the FFM
relate to the FFM framework. Note that there are various instruments that have been
used to measure the FFM. We do not distinguish research based on the specific
measure of the FFM that was used because the different instruments are more or
less interchangeable.

Regardless, when considering the role personality plays in food choice it is
important to keep in mind that relationships between personality and behavior may
not be particularly strong. For example, although a personality trait X may be
positively related to food choice behavior Y, such relationships are typically far from
perfect. Someone may be low on X and exhibit behavior Y often or under certain
circumstances, which runs contrary to the overall relationship between the two
measures.

Although some have argued that such imperfect relationships constitute a
fundamental weakness of trait models [7], most contemporary personologists would
argue that traits were never meant to describe rigid behavioral tendencies that do not
vary across situations. Traits represent “predispositions to respond,” and such
predispositions can be overwhelmed by situational factors. For example, people who
are low on agreeableness may do most anything they are asked to do with a gun to
their heads.

Moreover, individual traits are usually not the sole predictors of behavior.
Traits can act in combination with each other and in combination with situational
influences. The influence of such combinations reduces the explanatory power of an
individual trait considered on its own, which is how many studies have examined

relationships between traits and behaviors.
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Food choice can be conceptualized in terms of numerous topics, and we have
organized our review in terms of the following topics: food choice, preference for
new, novel, and unfamiliar foods, vegetarianism, preference for spicy foods, product
labeling, obesity, and eating disorders. To the extent that food choice is intertwined
with politics it is useful to keep in mind that Openness has been found to be
negatively related to political conservatism, whereas Conscientiousness was been

found to be positively related to political conservatism [8].

Food choice

An important focus of research on food choice has been the extent to which
people choose to eat healthy foods. Although the phrase “healthy foods” has no
specific scientific definition, when using the term, many food scientists emphasize
fresh fruits and vegetables. In a recent review, Fagan [9°°] concluded that Openness
and Conscientiousness were positively related to peoples’ tendencies to eat healthy
foods. Fagan [9°] concluded that the positive relationship between eating healthy
foods and Openness reflects the fact that Openness is positively related to food
variety (see section below on new foods) and that Openness is positively related to
self-awareness. Conscientiousness is positively related to healthier eating because
people who are more conscientious are more likely to follow norms and guidelines
than people who are less conscientious.

These conclusions are largely consistent with the conclusions of studies
Fagan [9°] did not include but that we discuss because of their samples and
methods. In a study of 3™ and 4™ grade US children, Myrdal et al. [10] found that fruit
and vegetable consumption was positively related to Openness and Agreeableness

but was negatively related to Neuroticism. Conner et al. [11**] used a diary method in
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which participants recorded what they ate each day for two or three weeks. Such
methods reduce biases in recalling behaviors such as specific foods that have been
eaten. Conner et al. [11°°] found that consumption of plant-based foods was
positively related to Openness, Extraversion, and Conscientiousness. Somewhat
similarly, Weston et al. [12] in a study of middle-older aged adults found that eating
healthy foods was positively related to Openness, Agreeableness, and

Conscientiousness, and was negatively related to Neuroticism.

Preference for new, novel, and unfamiliar foods

Preference for new or novel foods has been the subject of a considerable
body of research, much of which has examined what is called “food neophobia.”
Despite this attention, there is little research on relationships between food
neophobia and personality. Knaapila et al. [13] found that food neophobia was
negatively related to Openness and Extraversion. Nezlek and Forestell [14°]
replicated these relationships, but they also found that a separate measure of what
they called an approach motive toward new foods was positively related to Openness
and Agreeableness.

These relationships are consistent with the definitions of the factors of the
FFM. For example, Openness explicitly concerns interest in new things, and interest
in the external world is part of Extraversion. Given that preferences for new foods
likely include preferences for new foods that are produced in a more environmentally

sustainable fashion (e.g., GM foods), this topic seems to merit more attention.
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Vegetarianism and carnism

When considering the personality correlates of following a vegetarian diet, it is
essential to take into account the availability of meat. If meat is not an option for
people (e.g., it is too expensive or simply not available), it makes no sense to
examine relationships between vegetarianism and personality. Therefore, research
on the personality correlates of vegetarianism has been done among what are called
“vegetarians of choice” and not among “vegetarians of necessity” [15]. Vegetarians of
choice are defined primarily as people from North America, Europe, and the parts of
Oceania that are populated primarily by people of European descent.

The available research suggests that vegetarians are more open to new
experiences than omnivores [16, 17]. In addition, some research has found that
vegetarians are more neurotic and more depressed than omnivores [16], and as
explained by Nezlek and Forestell [18] this may be because vegetarians are a social
minority. Regardless, although it goes beyond the framework of the FFM, it is
particularly important to recognize that vegetarians tend to possess a cluster of
characteristics (traits and attitude) that can be considered “pro-social,” support for
greater income equality, rejection of violence as a tool, pro-environmental attitudes,
and so forth [18]. This cluster of pro-social characteristics is probably more important
than single traits in terms of understanding how the personalities of vegetarians and
omnivores differ.

Carnism refers to people’s preference to eat meat [19]. Consistent with the
finding that vegetarians are higher in openness than omnivores, Pfeiler and Egloff
[20] found that frequency of meat consumption was negatively related to Openness
and was negatively related to Conscientiousness. Consistent with this, Pfeiler and

Egloff [21] found that Openness was negatively related to red meat consumption;
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however, they found that Openness was positively related to the consumption of fish.
It should be noted that these relationships were weak (in some cases accounting for
less than 1% of the variance in consumption). When Monteiro et al. [19] introduced
the Carnism Inventory, they focused on relationships between socio-political attitudes
and carnism, and it seems that such constructs will be more useful than personality

per in understanding people’s taste for meat, particularly red meat.

Preference for spicy foods

Although the “personality of the lover of spicy foods” receives attention in the
popular media, the research on this topic is quite sparse. Most popular accounts,
even those from the past 2-3 years, cite a 1980 study by Rozin and Schiller [22] that
found that preference for spicy foods (defined as hot chilies) was positively related to
sensation-seeking. Nevertheless, this finding was replicated by Byrnes and Hayes
[23] and Wang et al. [24]. A recent study by Spinelli et al. [25] found that preference
for chilies was positively related to sensitivity to reward and was negatively related to

sensitivity to disgust. They did not measure the FFM or sensation seeking per se.

Product labeling

Preferences for Genetically Modified food (GM or GMO) have received
considerable attention. In a study of preference for labelling GM sugar and sugar in
soft drinks, DeLong and Grebitus [26] found that the desire for GM labeling was
positively related to Conscientiousness. No other traits were related to desire for GM
labelling. In a three-country study (US, China, Italy) Lin et al. [27] found that
Openness was positively related to acceptance for GM pork in all three countries,

whereas Conscientiousness was negatively related to acceptance in the US and
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Italy, but was unrelated in China. In a study of Norwegians, Ardebili and Rickertsen
[28] found the Conscientiousness and Agreeableness were negatively related to
acceptance of GM salmon.

In a study of US dried fruit consumers, Peschel et al. [29] found that
Neuroticism, and Agency (an additional factor they added to the FFM) were positively
associated with preferences for production method Ilabeling, whereas
Conscientiousness was negatively related. In a study of Taiwanese shoppers, Chang
et al. [30°] found that Openness, Conscientious, and Extraversion were positively
related to a construct they labeled ‘Need for learning’, which was indirectly and
positively related to intention to purchase foods with traceability labeling.

It appears that the overall trend is for more labeling in terms of genetically
modified food and traceability, at least in the US [31]. Such labeling is in place in the
EU, although regulations vary considerable among countries outside of the EU [32].
There is not much research on relationships between personality and food labeling,
and although the results of the existing research are inconsistent, this appears to be

a promising avenue for future research.

Obesity and Body Mass Index (BMI)

Obesity is typically defined in terms of unhealthfully high BMI (body mass
index), and studies of the two overlap. Given the health consequences of obesity, we
focus on the personality correlates of obesity. Based on their meta-analysis of this
research, Gerlach et al. [33°°] concluded that, with only a few exceptions, obesity is
positively related to Neuroticism and negatively related to Conscientiousness. Based
on a similarly broad analysis, Jokela et al. [34°*] concluded that obesity was

consistently related to only Conscientiousness.



32

Some insight into the inconsistencies in research on this topic was provided by
Sutin and Terracciano [35°°]. They noted that the factors of the FFM consist of sub-
factors (called facets) and that differences across studies in the relationships
between obesity and the FFM might be due to differences in how Neuroticism has
been measured. We address this issue in the section on the future directions.

Regardless, the relationships that have been found between obesity and the
factors of the FFM are consistent with the definitions of these factors.
Conscientiousness is defined in terms in part of being careful and cautious, following
rules, and so forth. By extension, people who are more conscientious should be more
concerned about following prescriptions (however informal) about eating healthfully
than people who are less conscientious. Note that higher conscientiousness is also
associated with eating a healthier diet overall (see previous section on food choice).
Although relationships between obesity and Neuroticism are not as consistent as
those between obesity and Conscientiousness, such relationships are consistent with
the definition of Neuroticism, which includes impulsivity.

What is important to keep in mind is that personality is not a proximal cause of
obesity. Being highly conscientious does not prevent a person from becoming obese.
Rather, being conscientiousness may predispose people to think or behave in ways
that reduce the likelihood that they will become obese. When examining a condition
such as obesity, researchers need to focus on the entire causal chain (e.g.,
personality—beliefs—behavior—obesity) not just the beginning (personality) and the

end (obesity).
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Eating disorders

Eating disorders can include numerous problems, and we will focus primarily
on anorexia, bulimia, and orthorexia. Moreover, as disorders, these behaviors are a
bit beyond the domains to which that the FFM was meant to apply. The FFM was
designed to explain (primarily) individual differences among those who are not
experiencing a disorder.

Body image dissatisfaction is one of the most important correlates of eating
disorders. Although satisfaction with body image is not a personality trait per se, it
can function like a trait in that it is relatively stable across time and can have
pervasive influences on a people’s thoughts, feeling, and behaviors. Generally
speaking, the more dissatisfied people are with their bodies, the more likely they are
to experience an eating disorder. Such relationships tend to be stronger for women
than for men, and women are more likely to have an eating disorder than men are.
See Hrabosky [36], Delinsky [37], and Crowther and Williams [38] for discussions.

Nevertheless, research has examined relationships between eating disorders
and the FFM. For example, Garrido et al. [39°°] found that individuals who were
bulimic tended to be less conscientious, less extraverted, less open, less agreeable,
and more neurotic than a control sample. The differences between anorectics and
controls were similar, but not as pronounced. MacNeill et al. [40] found that eating
disorders were positively related to Neuroticism and Extraversion and were
negatively related to Conscientiousness for women, but were unrelated to men.
Bénard et al. [41°] found that Impulsivity, a component of Neuroticism, was positively
related to eating disorders.

Barnes and Caltabiano [42] found that perfectionism, a trait that overlaps

somewhat with Neuroticism, was positively related to orthorexia nervosa, that is,
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unrealistic concerns about the healthfulness of one’s food. Along these lines,
Levinson et al. [43] found that various forms of evaluation apprehension (including
fear of making mistakes) were related to the anxiety people who had an eating
disorder experienced while eating. Excessive concerns for control (typically a
manifestation of anxiety) have also been implicated in the etiology and maintenance

of eating disorders [44].

Future directions
In terms of the focus of research on food choice and real-world problems,
there appear to be two pressing issues: the growing number of obese people across
the world and the need to develop sustainable systems of food production.
Increasingly, people are eating too much of the wrong types of food, that is, food that
is not good for them and the production of which is not good for the environment.
Although understanding the relationships between food consumption and personality
cannot provide solutions to these problems on its own, it can be part of a solution.
Regardless of the ultimate goal of future research, we have a few
recommendations.
1. In terms of the FFM, researchers need to be mindful of the fact that the factors of
the FFM refer to broad predispositions. As noted in some of the articles we cited
[39°], each of the five factors is composed of facets, and relationships between food
consumption and the facets that comprise a factor may vary. For example, a weak
factor level relationship may represent the combination of a strong relationship
involving a single facet and no relationships involving the other facets.
2. Researchers need to be mindful of the limitations of single assessment measures

that ask participants to retrospect over lengthy (and typically unspecified) periods. As



35

discussed by Nezlek [45], such measures are prone to various biases. An excellent
example of a study that overcomes such limitations is Conner et al. [11*], who used
a daily diary to study healthy eating. A discussion of different diary methods can be
found in Nezlek [45].

3. Although we have focused on the FFM, as suggested in our discussion of eating
disorders, there are various other ways of understanding personality. Systems based
on approach/avoidance or reward/punishment [46] may be particularly relevant to
food consumption defined broadly. In terms of disorders, characteristics more specific
than this may be needed to understand specific types of distress.

4. Recently, research has examined relationships between people’s behavior and
their microbiota [47]. For example, Johnson [48], found reliable relationships between
the distribution of gut bacteria and personality traits. Such findings suggest that it
might be useful to examine relationships among microbiota, personality, and
behavior, including food choice and consumption (i.e. probiotic foods).

5. Finally, there is the role of culture. Much of the research we have cited was done
in Western, industrialized countries. This reflects the reality of the available database.
Although relationships between food consumption and personality may be similar

cross cultures, this cannot be assumed; it must be demonstrated.
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ABSTRACT

This work aims to analyze the perception of consumers from several countries
regarding probiotic foods through social representations, that is, to understand how
they are incorporated into different cultures. A total of 818 consumers from Argentina,
Brazil, Honduras, Mauritius, Mexico, Peru and Slovenia participated in the study. The
free recall test was performed with the inductor term “probiotic food” followed by
lemmatization, categorization and prototypical analysis. The term health was
common in all countries studied, as well as other positive aspects such as: benefits,
well-being, and functional foods.

Keywords: consumers, probiotic foods, cultures, social representation.
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1. Introduction

The development of functional foods, mainly probiotics, has shown a growing interest
from the commercial, industrial and academic sectors, due to the changes in people's
lifestyles, their potential in preventing diseases and improving quality of life (Silva and
Martins, 2018). However, this seems to be a controversial object. This demand has
several interrelated factors, including the level of concern about general health and
different medical conditions, beliefs, awareness, and knowledge of the benefits of
these foods (Granato et al., 2010). In this way, in order to verify the willing to accept
and then, the consumption of this kind of food, the understanding of the mechanisms
of knowledge and attitude of consumers may be a good point of start.

Food, in general, is associated, in the most diverse meanings, with biological needs,
personal experiences, social conditions, demographic, economic, environmental,
psychological and cultural aspects (Moraes, 2014). The rules of food consumption
practices may vary from culture to culture (Pieniak et al., 2009) and the acceptance
of a particular food will depend on cultural perceptions and consumption patterns
(Rodrigues et al., 2017).

The fact that the cultural background of a person plays a significant role in his/her
perception is now widely accepted by the scientific community in food sciences
(Rodrigues & Parr, 2019). In this process, the behavior of the individual itself or a
group of people, as well as their attitudes concerning the object certainly may be
regulated by the set of knowledge relying on their representations (on an individual
perspective or their social representation on a social group scale (Rodrigues et al.,
2015). Referring to groups, according to Moscovici (1978, 1981), it is possible to
know them through the process of social representation, by interpreting their daily
interpersonal relationships (Brito & Camargo, 2011). Social representations allow
“"the communication between individuals in a community to occur, providing them with
a social language to unequivocally name and classify various aspects of their world
and their individual and group history..." (Moscovici & Herzlich, 1973, p. 13).

In terms of definition, social representations are "a form of knowledge socially
developed and shared with practical designs and contributing to the construction of a
reality common to a social group” (Jodelet, 1989, p. 36). Thus, representations may
present the actions and social relationships, defining ideas and behaviors of most

people (Jodelet, 2001; Camargo et al.,, 2011). Elements that make up the
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representation are words, information, opinions, beliefs, attitudes (Lo Monaco &
Lheureux, 2007; Rodrigues et al.,, 2015), expressions, images, ideas, values,
affective, mental and social elements, integrating the cognition, language,
communication, and sensory experiences (Jodelet, 2002; Arruda, 2002). In the food
science domain, the theory of social representation has been used in the past to
address consumer knowledge and understanding about new foods (Backstrom,
Pirttila-Backman, & Tuorila, 2003; Béackstrom, Pirttila-Backman, & Tuorila, 2004;
Onwezen & Bartels, 2013); and polemical and/or ambiguous food products such as
edible flowers and edible insects (Rodrigues et al., 2017; Bisconsin-Junior et al.,
2020).

For example, in the studies developed by Backstrom et al. (2003, 2004) social
representations were identified as the dimensions in how novel foods are perceived
(or represented) by consumers: if these kinds of foods are perceived as secures,
natural or artificial and if they are consumed by pleasure and/or necessity. These
studies were relevant because they touch the formation (or the birth) of
representations, via the lens of socio-demographic variables such as age, sex,
scholarity level and lifestyle, among others. The results of these contributions pointed
out that for some participants, new or novel foods can generate resistance on
consumption, through their neophobic attitude due to the lack of knowledge and then
confidence. When talking about a specific novel/unfamiliar food such as edible
flowers, Rodrigues and his colleagues (2017) when studying the representation and
attitudes of the use of flowers in food consumption showed a very positive attitude of
participants towards its consumption. Consumers associated food products made
with flowers as healthy, less processed and natural foods, while yogurt made with
flowers reflected the innovative condition of this product. This because flower-based
products are still little known and disseminated to Brazilians, despite numerous
benefits, which in some cases can contrast feelings such as doubt and rejection. In
the same line, the study developed by Bisconsin-Junior and his colleagues (2020) on
edible insects showed that the perceptions and positive/negative attitudes are
ethnical/regional dependent, within a single country (Brazil), with close geographic
regions, stating that even when people are born in this country, the cultural formation
formed by ethnic origin can play a fundamental role in the food representation of

people, that is, opinions that involve acceptance and rejection of the use of insects in
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food. While some regions associate positive aspects with a source of protein and
curiosity, others portray negative aspects as disgust and strange.

Linked to several reports of consumers' perception of novel and unfamiliar foods,
should be interesting to verify how different cultures/nationalities represents
nowadays probiotic foods, which are part of the functional foods class, in order to
reveal dimensions which could be capable of evidencing some cultural habits that
would be used for the formation of marketing strategies in the adoption of these
foods in the diet. In this line, the objective of the present contribution is to disclose
the social representation of probiotic foods. We hypothesize that people’s
representation of probiotics might reflect their implicit imagination and beliefs about
its consumption and it will be grounded in culture. In this way, the theory of social
representation may arise useful insights on its consumption. We also hypothesize
that this representation is strongly anchored on people’s cultural backgrounds, then,
by varying the origin of participants, their representation will be anchored in different

dimensions.

2. Material and methods

2.1 Participants

A total of 818 consumers participated in the study. They were selected by their
diverse cultural background, coming from seven different countries: 3 in South
America (Argentina, Brazil and Peru), 1 in Central America (Honduras), 1 in North
America (Mexico), 1 in Central Europe (Slovenia) and 1 in Oriental Africa (Mauritius).
In order to participate in the study, all participants had first to access the Free and
Informed Consent Form of participation (FICF), which had been previously approved
by the Research Ethics Committee of the State University of Campinas under
protocol CAAE # 80624317.8.0000.5404. In this consent form, ethical procedures
were presented, and an explanation of the voluntary and non-mandatory nature of
the participation was provided, together with the fact that information obtained would
be kept anonymous. Questionnaires were completed if participants answered they
were 18 years of age or older. If the participant indicated age <18, his/her
participation was automatically discontinued. The sociodemographic characteristics

of the participants, expressed by country, are shown in Table 1.
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Table 1.

Characteristics (expressed as percentage [%)]) of individuals from seven countries (%) who participated in the
current study.

Argentina Brazil Honduras Mauritius Mexico Peru Slovenia Total
(n=110) (n=120) (n=107) (n=83) (n=138) (n=127) (n=133) (n=818)

Gender
Female 70.9 70.0 60.7 735 67.4 55.9 36.8 61.2
Male 29.1 30.0 39.3 26.5 32.6 44.1 63.2 38.8
Age (years)
18-29 20.9 35.8 72.9 72.4 37.0 67.7 52.6 50.2
30-39 37.3 30.0 20.6 8.4 42.7 15.0 13.5 24.7
40-49 20.0 17.5 3.7 12.0 13.0 6.3 11.3 12.0
50-59 10.0 11.7 2.8 4.8 51 11.0 8.3 7.8
60 and older 11.8 5.0 - 24 2.2 - 14.3 5.3
Education
Incomplete elementary 08 ) ) ) ) ) 01
school
Elementary school - - 0.9 - - - - 0.1
Middle school - 0.8 - - - - 5.3 1.0
High school 45 31.7 26.2 6.0 3.6 40.9 33.8 21.8
University 45.5 25.0 57.0 63.9 50.7 59.1 51.1 49.8
Postgraduate 50.0 41.7 15.9 30.1 45.7 - 9.8 27.3

2.2 Procedure

2.2.1 Data collection

The elaborated questionnaires were translated for later application in the studied
countries. Before launching the questionnaire, it was pre-validated with 5-10 people
who were knowledgeable about probiotics. Subsequently, an online pre-test was
carried out with 5 people, which aimed to evaluate the access and adequate flow of
the questionnaire, in order to guarantee an effective online application.

In each country, participants were recruited through social media, where they were
confronted with a link to access an online questionnaire. Only participants who
reported being born in the country of origin where the link was available and who
stated knowing and consuming probiotic foods were considered in the study. The
survey was conducted through the opt-in recruitment! (option to join) and started by a
word association task-instruction: When you think of “probiotic food” what comes to
your mind? Participants were asked to record all the first five words that
spontaneously came to their minds during the association. After this first step, they

were invited to indicate the importance of each associated word, sorting them from

! According to Wachelke & Andrade (2009), this is a type of recruitment in which invitations to take
part of the study are carried out on general sites (virtual communities), accessed by occasional
browsers who, once faced with these public invitations, get interested in the research and decide to

respond to the forms in a spontaneous way.
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the most important to the least important one. Finally, an exploratory descriptive field
survey was carried out, consisting of closed questions to quantify the results, and
open ones seeking to capture the spontaneity of the respondents, to diagnose use,
knowledge, and application, as well as to identify the frequency of the consumption of
probiotic foods. In order to characterize the population interviewed and obtain further
information about the consumption habits related to probiotic foods, questions
concerning age, gender, marital status, income, and education level, as well as the

frequency of the consumption of these foods were included (Table 2).

Table 2.

Frequency of consumption (expressed as percentage [%]) of probiotic foods by participants in seven countries

Frequency of consumption Arg_entina B_razil Hon_duras Mau_ritius M?xico Fieru Slo_venia T_otal
(n=110) (n=120) (n=107) (n=83) (n=138) (n=127) (n=133) (n=818)

Two or more times a day 1.8 6.7 4.7 8.4 8.0 6.3 7.5 6.2

Once a day 27.3 20.0 16.8 15.7 18.1 14.2 27.1 20.0

Three or more times a week 28.2 20.0 23.4 27.7 21.0 26.8 30.8 25.3

Once a week 29.1 225 32.7 22.9 28.3 33.1 13.5 25.9

Once a month 5.5 8.3 10.3 6.0 18.1 13.4 8.3 10.4

| do not consume them frequently 8.2 22.5 12.1 19.3 6.5 6.3 12.8 12.1

2.2.2 Textual analysis

Initially, questionnaires obtained from the different countries that met the predefined
criteria (age, nationality, knowledge and consumption of probiotic foods) were
separated, then all terms were converted into their standardized form, and was
subject to a spelling and typing correction in the native language of participants. The
terms evoked in each country were subjected to a translation and back-translation
process (Brislin, 1970), from the original language to English and then from English
to the original language. This process was made by two researchers from each
country that are fluent in English. If a perfect match was found, the translated term
was kept; otherwise, translators changed the term several times until an agreement
was reached.

Words then were lemmatized (e.g., words having the same “root” — big, bigger,
biggest were counted into the same word “big”, adding the frequency of the words
comprised in the lemmatization). After lemmatization, the set of words were

semantically grouped into categories by three researchers individually, following the
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process of triangulation suggested by Apostolidis (2003)2. The next step consisted of
the validation of the categories carefully analyzed by the three researchers, this time
carried out together. This step was performed with caution to avoid overinterpretation
or over grouping of terms (Symoneaux, Galmarini, & Mehinagic, 2012). Words that
didn’t fit in any category were discarded. Once the evoked categories of words were
formatted separately for each country, the data were evaluated using prototypical
and correspondence analyses.

Data were then subjected to a prototypical analysis inspired by the works of Verges
(1992) and Verges, Tyszka and Vergés (1994) and adapted by Abric (2003b). The
objective here was to identify the structure (central core and peripheral areas) of the
social representation of participants in each country separately. For this, two criteria
were calculated for each one of the categories: (a) The frequency of occurrence of
the category (number of times that each word comprising the category was evoked)
and (b) the average importance of the category. Furthermore, only the categories
mentioned by at least 5% of the participants were considered in the analyses.
Following, cutoff points for frequency and importance were determined. In fact, the
frequency cutoff point was obtained according to Wachelke and Wolter (2011),
adopting as a cutoff, half the frequency of the most frequent word category in the
entire corpus of categories. As reported by Abric (2003b), the cutoff point of
importance was obtained as the average of the criteria of importance between
categories. The categories with importance criteria higher than the importance cutoff
point were classified as high importance and the other ones as low importance. The
categories were then cross-tabulated in a 2x2 table representing the four distinct
zones of the representation. The top left cell of this table represents the categories
that are both “high importance and high frequency”. These categories compose the
central core of the representation. The top right cell represents the categories that
are both “high frequency and low importance”. These elements correspond to the
first periphery of the representation. The bottom left cell represents the categories
with “low frequency and high importance”. This cell corresponds to elements

susceptible to change or the “contrasting elements zone”.

2 |In this process of triangulation, three researchers build categories separately from each other. Once the
categories were made, the researchers meet up to compare the categories and decide the final set of
categories.
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The bottom right cell represents the categories that are both “low frequency and low
importance”. These categories correspond to the second periphery of the

representation.

2.3 Correspondence analysis and dendrogram

To better visualize the differences between countries, chi-square tests were
performed, calculating the difference between the expected and observed
frequencies in the crossing of two variables of the mentions of categories of each
country, considering only the mentioned categories with significance above 75% and
those that presented at least 15% of the respondents. After this analysis, a
correspondence analysis (CA) of the frequencies of two terms was carried out in
each significant category discriminated in each country, using the XLStat software.
To perform the Ellegard index and the dendrogram, the terms evoked by the
participants from each country were first formatted and analyzed to verify the
distances and proximity between the dictionaries (Moliner & Lo Monaco, 2017) of the
different countries studied (similarities or dissimilarities). This was performed as a
simple count of similar terms in each case. Then, the ratio of the number of common
terms between two dictionaries (countries) was calculated, divided by the square root
of the product of the total number of terms present in the two dictionaries, that is, for
each two countries, the number of words in each country and their similarities were
counted to obtain the total of similarities that is equal to the square root of the sum of
the country 1 words times the sum of the country 2 words.

Soon after, hierarchical cluster analysis (HCA) was performed using the following
criteria: Type of proximity - Similarity, Pearson's correlation coefficient and clustering
method - Unweighted average of pairs of groups with automatic truncation in the first
two dimensions was performed to summarize the relative similarities between the
respondents. Successive grouping operations produce a binary grouping, a tree
diagram called a dendrogram.

The validation of the clusters identified by the truncation of the dendrograms was
formed by the levels of similarity (or distance) of the clusters. The modalities that best
define the resulting clusters were identified through a hypergeometric law (Lebart,
Morineau, & Piron, 2006).
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2.3.1. Ellegard’s index

Ellegard’s index was calculated to allow the identification of proximity/distance
relationships between the different words studied. According to Moliner and Lo
Monaco (2017), this index is effective to assess the convergence or divergence of
associations between different types of dictionaries mentioned.

HCA was carried out to observe the distances between countries. Next, all possible
pairs of country dictionaries were made to produce a similarity matrix to demonstrate
the similarities/differences between the evoked dictionaries. Ellegard’s index was
recently addressed in some social representation studies to disclose
similarities/dissimilarities between dictionaries (Brunel et al., 2018; Robieux et al.,
2018).

3. Results

3.1. Characteristics of the dictionaries

The total number of terms mentioned was 3.445 ranging from 627 in Slovenia to 355
in Mauritius. An average of 2.73 associations per participant was obtained in the
study; participants from Slovenia and Argentina countries tended to produce more
terms, 2.92 and 2.91, respectively, whereas fewer terms appeared in Honduras
(2.38) and Peru (2.56).

The most cited categories are related to aspects related to health, benefits (intestinal
benefits, intestine, digestion, immunity, disease prevention and medicines), concepts
related to microbiology and microbiota (bacteria, microorganisms, and live
microorganisms), consumption contexts (dairy products, fermented foods and
beverages, brands, functional and healthy foods) and hedonic aspects (acceptance,

sensory and well-being) among others.

3.2 Formatting and categorization of evoked words

After the processes of lemmatization and triangulation (word categorization), the
corpus produced from the inductor expression “probiotic foods”, from all countries
together, represented a total of 55 categories of words, among which 26 above 5%.
When categories were separated by country above 5%, an oscillation of categories
was observed: Argentina (21), Brazil (24), Honduras (20), Mauritius (20), Mexico

(26), Peru (21) and Slovenia (23), as shown in Figures 1 to 7, respectively.
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Figure 4. The four social representation zones of probiotic foods in Mauritius.
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Figure 5. The four social representation zones of probiotic foods in Mexico.
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Figure 6. The four social representation zones of probiotic foods in Peru.
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Figure 7. The four social representation zones of probiotic foods in Slovenia.

3.3. Frequency-importance analysis applied to “probiotic foods”

The cut-off frequencies of citation of the inducing expression “probiotic foods” are
equal to 34.5 (Argentina), 33.5 (Brazil), 19.5 (Honduras and Mauritius), 40.5
(Mexico), 24 (Peru) and 36.5 (Slovenia). All elements that have a frequency above
these values for the first expression were classified as high frequency, and those
below these values were classified as low frequency. Mean importance scores were
respectively: 2.91; 2.72; 2.38; 2.77; 2.86; 2.56 and 2.92. All elements with an
importance score above these values were classified as high importance, while those
with an importance score below this value were considered of low importance. Fig. 1-
7 show, respectively, the classification of the emerging elements from these cutoff
points for “probiotic foods” in each country.

The upper left cell of these figures represents the categories with high frequency and
high importance. This cell corresponds to the central core of social representations
and includes stable, shared and consensual elements. In fact, the central core
consisted of health (Argentina and Brazil), health, bacteria, food and beverages, and

intestinal microbiota (Honduras), health and bacteria (Mauritius and Peru), health,
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intestinal microbiota, digestion and bacteria (Mexico) and health and digestion
(Slovenia). Thus, in all countries, the health category was considered the central
core.

In turn, the upper right cell represents words with high frequency and low importance.
This cell constitutes the first periphery of the representation and includes secondary
elements of the representation. For "probiotic foods", this area includes the elements:
Argentina (yoghurt, bacteria, and other dairy products), Brazil (yoghurt), Honduras
(benefits and microorganisms), Mauritius (yoghurt, digestion, and other fermented
foods), Mexico (yoghurt and brand), Peru (other dairy products, microorganisms,
foods and beverages and functional foods) and Slovenia (bacteria and yoghurt). In
addition, the lower left cell represents the categories of low frequency and high
importance. This cell corresponds to the contrast zone and includes elements
susceptible to change. This cell can reveal the existence of subgroups of a different
representation. For this subgroup, the element of the contrast zone may constitute
the central core, in addition to the elements located in the upper left cell. This cell
also hosts elements that can be first-order complements. For "probiotic foods", it
consists of the following elements: Argentina (wellbeing, immunity, intestinal
microbiota, benefits, healthy and natural food, nutrition, live microorganisms and
fermentation), Brazil (intestinal microbiota, microorganisms, benefits, bacteria,
wellbeing, food and beverages, kefir and kombucha, functional foods, healthy and
natural food, nutrition, digestion, immunity and live microorganisms), Honduras
(bowel, healthy and natural food, digestion, intestinal benefits, live microorganisms
and wellbeing), Mauritius (benefits, microorganisms, food and beverages, intestinal
benefits, healthy and natural food, and live microorganisms), Mexico (benefits,
intestine, wellbeing, nutrition, fermentation and immunity), Peru (benefits, intestinal
microbiota, digestion, healthy and natural food, live microorganisms and immunity)
and Slovenia (intestinal microbiota, wellbeing, immunity, healthy and natural food,
intestine, diseases prevention, kefir and kombucha, live microorganisms and
microorganisms). Finally, the bottom right cell represents the categories that have
low frequency and low importance. This cell corresponds to the second periphery of
the representation and includes more idiosyncratic elements. This area includes:
Argentina (microorganisms, intestine, kefir and kombucha, digestion, functional
foods, intestinal benefits, other fermented foods, food industry, foods and

beverages), Brazil (brand, intestine, other fermented foods, other dairy products,
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acceptance, fitness and beauty, intestinal benefits, food industry and diseases
prevention), Honduras (immunity, yogurt, functional foods, nutrition, other dairy
products, acceptance, food industry and other fermented foods), Mauritius
(acceptance, intestine, other dairy products, fithess and beauty, intestinal microbiota,
immunity, nutrition, fermentation and diseases prevention), Mexico (other dairy
products, microorganisms, functional foods, foods and beverages, kefir and
kombucha, fithess and beauty, sensory, acceptance, diseases prevention, price,
benefits intestinal, other fermented foods, food industry, and healthy and natural
food), Peru (other fermented foods, nutrition, food industry, intestine, acceptance,
fitness and beauty, fermentation and wellbeing) and Slovenia (medicine, nutrition,
intestinal benefits, other fermented foods, fermentation, foods and beverages,

brands, other dairy products, fithess and beauty, and functional foods).

3.4. Influence of cultures through HCA and Ellegard’s index

By means of the terms evoked, it is possible to assess how close or distant countries
are and how cultures can be correlated (Lo Monaco, Delouvée, Rateau, 2016).
Based on HCA, countries were grouped, so that dictionaries and cultural differences
between them were calculated.

Figure 8, a dendrogram, shows the proximity or distance between countries,
assuming that two dictionaries with an Ellegard index close to zero indicate that they
are divergent and, conversely, dictionaries with indexes close to one indicate a
convergence/similarity between these dictionaries (Moliner & Lo Monaco, 2017).
Analyzing the similarity of the HCA, they were grouped into 3 clusters, Honduras,
Argentina and Peru, presenting Ellegard indices above 0.8, which suggests a more
consensual form of representation between these countries, this can be explained by
the fact that they are three countries of Spanish language, consequently closer
representations. On the other hand, Mauritius, Mexico and Brazil were grouped into
another cluster. In contrast, Slovenia stood out as an individual cluster according to
the HCA and Ellegard indices. This unique form of representation possibly occurred

because it was the only European country surveyed in the present study.
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Figure 8. Dictionaries using Ellegard’s index.

3.5. Correspondence Analyses

In this study, a total of 3.445 different terms were mentioned and previously grouped
into categories by the triangulation process. Table 3 shows some examples of terms
grouped within the same category. A total of 55 final categories were obtained by
consensus among three researchers, with only 26 of them considered above 5%.
Table 4 shows the frequencies of the categories elucidated by more than 15% of the
participants from each country, considering a cutoff point above 75% as determined
by the chi-square test. The most frequently mentioned categories were: Health
(n=399), Yogurt (n=290), Bacteria (n=273), Intestinal microbiota (n=208), Digestion
(n=202), Other dairy products (n=175), Microorganisms (n=164), Benefits (n=140)
and Foods and Beverages (n=130). The chi-square test showed significant
differences (P < 0.05) between countries in eight categories. The most mentioned
word, proportionally among all countries, was yogurt, although not significant for the

analysis.
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The most relevant categories and examples of mentioned terms.

Categories Terms

better health, curing, good for health, good for taking care, good health, health, health benefit, health conscious, healthful, healthiness, health-promoting, healthy,
Health healthy for our body, important for health, improve health, improves health, metabolism, organism, body, overall health, personal care, self-care, positive effect on

health, promote better health, recommendation, recovery, regenerate, some benefit, system, take care of our health, heal, healing, pH Balance, pH regulation
Yogurt almong yogurt, like the process of making yogurt, plain yogurt, probiotic yogurt, yogurt, yoghurt, vegetable yogurt

acid bacteria, lactic acid bacteria, acidophilus, bacilli, bacteria, bacteria or microorganism, bacteria provides lactic acid, bacteria that are beneficial for human,
Bacteria bacteria- based, bacteria-based foods, bacterial, bacterial strain, beneficial bacteria, bifidobacteria, Bifidobacterium, foods containing beneficial bacteria, Foods

Gut microbiota

Digestion

Other dairy products

Microorganisms

Benefits

Foods and beverages

Intestine

Other fermented foods

Well being

Functional foods

Nutrition

Immunity

Healthy and natural food

Brand

Acceptance

Intestinal benefits

Kefir and Kombucha

Fitness and beauty

Fermentation

Medicine

Live microorganisms

Food industry

Prevent diseases

containing good bacteria, foods rich in bacteria, friendly bacteria, good bacteria, health bacteria, healthy bacteria, help of bacteria, lactic acid bacteria, lactic
culture, lactobacilli, Lactobacillus, LGG, nutrient-rich foods, rich in bacteria, they are foods rich in bacteria

bacterial flora, microbiota, balance the intestinal flora, balance the gut microbiota, beneficial gut bacteria, beneficial microflora, benefit the gut microbiota, biota,
colonization, competition, development, growth, develops human microbiota, enrichment of intestinal flora, essential bacteria of flora, flora, food that help, food that
regenerate, greater, gut bacteria, gut flora, gut microbiota, gut microflora, healthy gut flora, healthy microbiom, healthy microflora, intestinal flora, intestinal
functioning flora, it imporves gut microbiota, microbial flora, microbiome, microflora, modulate, native bacteria, own bacteria, normal flora, normal microbiota, of
human body, promotes, protection of gut flora, regenaration of gut microbiota, regeneration of microbiota, regulates flora, regulation of gut microbiota, stimulant,
stomach flora

aid digestion, better digestibility, better digestion, contribute to digestion, digestible, digestion, digestive, digestive comfort, digestive health, digestive problem,
digestive system, digestive tract, easy to digest, food digestion, good digestibility, good digestion, help the stomach, improve digestion, improving digestive
problems, problems with digestion, proper digestion, regulated digestion, speed up the digestive process, stomach

butter, cheese, cottage cheese, dairy, dairy beverage, dairy food, dairy product, milk product, dairy-based drink, ice cream, lactose, milk, milk containing probiotic,
milk cream, milk product, milkshake, other dairy product, raw-milk cheese, soft cheese, some cheeses, unfermented cheese, unpasteurized butter, unpasteurized
cheese

any organism, beneficial microorganism, beneficial organism, biology, bug, cell, cellular, control of microorganism multiplication in the organism, culture, food with
microoganism, fungi, good microbe, good microorganism, growth, have / possess, host, inoculation, microbe , microbial strain, microbiology, microorganism,
microorganism present in food, non-pathogenic, organism, organism useful, replication, tiny animal, useful microorganism, yeast

beneficial, benefit, benefit that brings something, benign, boost, booster, care, effectiveness, efficacy, efficient, beneficial effect, beneficial property, favor, food
cause, good for us, help, help the development, helpful, helping, helps, improve, improvement, something useful, sufficient amounts confer benefit, useful, regulation,
restorative, to regulate

beverage, drink, cake, candy, canned food, cookie, biscuit, dessert, drinkable, eating, food, injest, sausage, soft drink

absorb food, absorb mineral, absorption, bowel, intestine, bowel movement, bowel transit, colon, gastrointestinal, gastrointestinal system, gastrointestinal tract,
gut, intestinal, intestinal tract, nutrient absorption, small bowel, small intestine, second brain

aged cheese, apple cider vinegar, apple vinegar, beer, bread, cabbage, chicha, curd, dahi, dosa, fermented beverage, fermented food, fermented product, home
made curd, idli, kimchi, miso, nato, olive, pickled cucumber, pickles, pulque, sauerkraut, sour cabbage, sour turnip, soy sauce, tempeh, tocosh, wine, cultured milk,
fermented milk, sour milk

active, better aging, better moods, calm, ego, energizing, energy, good for life, good living, good moods, healthy living, healthy life, longevity, moods, psychological
health, vitality, well being, youthfulness, balance, equilibrium, synergy, life

apple, banana, breast milk, carrot, cereal, chocolate, citrus, corn, dark chocolate, dry nut, egg, fiber, fibre, fruit, functional, functional food, functionality,
ganoderma, grain, green vegetable, grees, high-fiber food for bacteria, honey, juice, lemon, mushroom, nut, oat, olive oil, pea, plums, pollen, potato, prebiotc,
propolis, royal jelly, seed, source of fiber, soy, soybean, strawberry, superfood, tofu, vegetable, veg

a faster way to consume all protein, antioxidant, balanced nutrition, better nutrition, better diet, carbohydrate, composition, compound, enriched, enzyme, fatty acid,
fuel, good nutrition, important nutrient, improve nutrition, increase in antioxidant, metabolite, mineral, nourish, nutrient, nutrient-dense, nutrition, nutrition on travel,
nutritional education, nutritious, protein, rich in protein, starch, substance, vitamin

better immune system, defense, enhance, good immune system, immune function, immune system, immunity, immunological, immunological benefit, immunology,
immunomodulation, immunske system, improves immunity, imunology, it improves the immune system, it stimulates defense, protect, protection, protective,
strength, strengthen, strengthen the immunity, strengthening, strengthens the immune system

alternative, beneficial food, ecological, environment, food good, food well-being, food of natural origin, food that help, fresh, good food, healthy diet, healthy eating,
healthy food, healthy food, healthy nutrition, natural, natural food, natural life, nature, no preservative product, non-industrial, non-mass production, non-
synthesizable, nutraceutical, organic, preservative-free, sugar-free, super healthy, unprocessed

Actimel, Activa, Activia, Bios®, brand, Chamito, Danone, Danonino, Donat Mg, Yakult, Linex, Sinuberase®, Ultrabiotic, Yaourt, Yoplait, BioGaia®

acceptable, delicious, essential, excellent, friendly, good, good taste, important, most important, necessary, pleasant, positive, premium, high quality, quality, rare,
tasty, rich, tastys, valuable, very good, very important, vital, wonderful

against diarrhea, alleviate diarrhea, baby colic, infantile colic, better absorption, bloated, bloating, bowel regulation, cleansing, constipation, diarrhea, flow,
functioning, gas, good consistency of stool, good for gut, good for intestine, good functioning, gut health, gastrointestinal health, gut issue, healthy bowel, healthy
gut, healthy gut system, improvement of intestinal function, improves intestinal function, intestinal benefit, intestinal functioning, intestinal problem, intestinal
regulation, intestinal transit, intestinal well-being, it improves bowel transit, lactose intolerance, less being bloated, light, motility, peristalsis, reduce gas production,
regulated intestine, relief, stop diarrhea, toilet, uninflamed

coconut kefir, kefir, kombucha, milk kefir, water kefir

beauty, beneficial for the body, beneficial supplement, body, body fat, calorie, collagen, diet, dietetic, dietetic food, fat, fit, good skin, hair, healthy skin, improves
the body, lightweightness, loss, nail, non-caloric, physical exercise, serum (sera), skin, slimming, stimulation of satiety hormone, thin, to the diet, weight loss, food
supplement, healthy dietary supplement, supplement, supplement our nutrient intake, controlled consumption

ferment, fermentation, fermented, fermentem, fermenter, the bacteria coagulates the milk which produces lactic acid and the bacteria are non infectious to health

after antibiotic treatment, after antibiotic, antibiotic, antimicrobial, bacteriocin, kiling bacteria, capsule, drug, medicine, Ergotamine, it contains medicine, manipulated
probiotic, medication, medicin, medicinal, medicinal property, pill, side-effect

active aggregate, active bacterial culture, alive, beneficial living organism, food containing live microorganism, live, live bacteria, live culture, active culture, live
lactobacillus, live microorganism, live organism, live probiotic bacteria, living, living element, living food, living organism, microbial activity, probiotic, probiotic food,
probiotic, use of live microorganism

added, additional, additive, artificial, food that are processed, preservation of product, biotechnology, chemically, food created by, genetically modified food,
laboratory, microencapsulation, modified, pig poop, process, reactor, research, study, technology, chilled, refrigeration, comercial, labeling, marketing tool, media,
fast eating, practical, prectical, legislation, obtainment of desired product, produce, product, safe food, safety, who produces it

allergy, atopic dermatitis, cold, common cold, cystitis, disease, disease resistance, disease, fight disease, fight obesity, gastritis, gastrointestinal problem, heal
disease, heart, heart disease, help in prevention of certain disease, help to prevent, help with disease, illness, inflammation, lower the cholesterol, prevent disease,
prevention, prevention of diarrhea, prevention of gastrointestinal disorder, prevention of iliness, preventive, resistance to cold, resistance to infection, resistance to
infection, spastic bowel, spastic colon, irritable bowel syndrome, respiratory tract
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Table 4.
Frequency of the categories mentioned by at least 15% of participants in the word association test and results of the chi-square test.

Total Argentina Brazil Honduras Mauritius Mexico Peru Slovenia p-value
Health 399 69 67 32 39 81 45 66 *
Yogurt 290 47 35 18 33 47 48 62 ns.
Bacteria 273 41 21 28 39 44 34 66 b
Gut microbiota 208 22 32 30 11 58 22 33 b
Digestion 202 19 9 11 25 45 20 73 Hokk
Other dairy products 175 35 22 13 15 34 43 13 Hkk
Microorganisms 164 31 28 24 16 25 31 9 ki
Benefits 140 21 24 23 17 27 23 5 bl

Foods and beverages 130 6 16 39 10 15 31 13 el
n.s. not significant; *p < 0.05; **p < 0.01; ***p < 0.001
The bold numbers indicate that the observed value is higher than the expected theoretical value under the assumption of row-/column independence

Cultural differences were more evident for Health in Argentina, Brazil and Mexico;
Bacteria stood out in Argentina, Mauritius and Slovenia. The Intestinal microbiota
category was most cited in Brazil, Honduras and Mexico, whereas Digestion in
Mauritius, Mexico and Slovenia. Other dairy products were listed by participants from
Argentina, Mexico and Peru. Microorganisms and Benefits categories presented
more significant countries, including Argentina, Brazil, Honduras and Peru for the
first, and Brazil, Honduras, Mauritius and Peru for the second. In Honduras and Peru,
Foods and Beverages highlighted as a relevant category.

After analyzing the central nucleus and verifying how the categories differ from one
country to another, what are the words that are anchored that will not change in this
generation, but that can give an idea of how these words are communicated in future
generations of father for son. Correspondence analysis (CA) was performed to help
visualize the main difference between countries (Fig.9). It was made in two
dimensions, the first two dimensions explain 81.76% of the inertia of the experimental
data, considering an CA performed with the categories mentioned by at least 15% of
the respondents referring to the significant categories. When the initial analyzes were
performed with 5 and 10%, the variation obtained was less than 75%, and a number
with overlapping categories was observed, as many words within the mentioned
categories appear frequently in the countries studied. When analyzing dimension 1
(58.68%) of variance, it contrasts Peru and Brazil in relation to Slovenia, Mauritius
and Mexico. Slovenia's representation is anchored in Digestion, Mauritius and
Mexico Bacteria, and Brazil and Peru Benefits and Microorganisms. When we
analyze the second dimension (23.08%) Honduras (Food and Beverages) is
contrasting Argentina (Other Dairy Foods). In the perceptual map, it is worth

mentioning that the categories Bacteria, Digestion, Other dairy products,
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Microorganisms and Benefits are better represented in dimension 1 and those with

greater inertia are: Digestion, Other dairy products and Food and beverages.
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Figure 9. Perceptual map obtained from the correspondence analysis performed on the frequency of
the categories mentioned by at least 15% of the participants in the word association test: categories

are depicted in blue and countries in red*.

4. Discussion

Currently, being one of the largest markets for functional foods, probiotic foods
represent a huge growth potential for the food industry and can be exploited through
the development of innovative ingredients, processes and products. From this
scenario, this exploratory study investigated the effect of cultures in different
countries on the social representation of probiotic foods, that is, to get to know
thought, imagination, and behavior of consumers according to their origin.

The procedure of free association of words or expressions and the central core
theory were used to explain the structure, meaning and organization of this
representation and, thus, discover the impressions and understanding of consumers
about probiotic foods. Indeed, several representations were identified in the countries
studied.

The structure of social representations can be investigated using the prototypical

analysis proposed by Verges (1992). This method verifies both the frequency and
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importance of evocation of elements generated during a word association task. The
crossing of these two criteria constitutes an indicator of the center of an element
(Abric, 1994 apud Rodrigues et al., 2015). The structure of the social representations
Is presented by a four-quadrant diagram representing four dimensions.

Explaining the structures: the first quadrant groups elements with high frequency and
high importance, which is called central core. The second quadrant (low importance
and high frequency) groups the most important peripheral elements known as first
periphery. In the third quadrant, contrasting elements that have a low frequency — but
are considered very important — are found. This usually reveals the existence of
minority subgroups with a different representation. The fourth quadrant, called
second periphery, provides elements that occur less often and are not considered
important in the representation.

In this study, the central core — first quadrant — the health category was cited by all
countries, the second category that we can mention as most cited was bacteria by
Honduras, Mauritius, Mexico and Peru, then we have the intestinal microbiota and
digestion categories mentioned by Honduras and Mexico, and Mexico and Slovenia,
respectively. Words in this quadrant are those that are readily evoked. The central
core is made up of highly consensual elements, and its major role is to give structure
and meaning to the content of the representation, heavily determined by the
collective memory of a given group and the standards to which it refers (Moscovici,
1961; Thompson & Fine, 1999).

Probiotic foods denote a meaning in consumers that revolves around the concept of
“health”. The central core for them is based on the idea that the consumption of
probiotic foods has a sense of “health care” represented by the healthy core element.
According to Moscovici (2003), it reconstitutes common sense, or the form of
understanding that creates ideas, concepts and meanings, therefore, the term health
was common to all countries studied.

The central core is indestructible, it is the representation anchored within people,
which does not change over time, only from generation to generation. Given the
representations, probiotic foods are good for health, they are mostly made up of
bacteria, and consumers had knowledge of the structure of these foods. This gives
us many possibilities of how to use it in advertising campaigns in the future to
increase the consumption of these foods and the education of people in relation to

these foods. The countries that did not present the bacteria category as a highlight, it
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would be interesting to build a representation for future generations, with an
educational appeal in relation to the structure of these probiotic foods, such as
Argentina, Brazil and Slovenia.

Abric (2001, 2003a) considers that the social representation shows the specific
characteristic of being organized around a nucleus, consisting of one or more
elements, offering a meaning to it. The central core is determined by the origin of the
object, by the type of relationship that the group maintains with it, considering social
and ideological issues related to the environment (Camargo et al., 2011).

Throughout the categorization analysis, it is noteworthy that the understanding of
consumers that participated in the research on probiotic foods is associated with
positive aspects, such as health, benefits, well-being, functional foods, that is, it can
be said that these individuals had any type of access to information regarding these
foods. No form of representation related to food neophobia or any type of fear
regarding the ingestion of foods containing live microorganisms was detected.
Another relevant point is that the category of bacteria is part of the central core,
which refers to the origin of probiotic foods, however, other types of live
microorganisms may be related to these products. It is known that probiotic foods
can contain different microbial species. Furthermore, many studies report that
probiotic strains have different and particular effects, anyhow, these data are mostly
not accessible to the population.

On contrary, functional probiotic foods must be consumed regularly to exert a
preventive effect on health. In this study, it was observed that participants from
several countries mentioned related words in this context, however, when checking
the frequency of consumption of these individuals (Table 2), it can be noted that
more than half of the studied group does not consume them daily, that is, many know
the benefits of these products, however, do not consume them properly, which might
suggest a failure in the population's understanding regarding consumption.

A study carried out by Viana et al. (2008) evaluated the perception and attitudes of
the population of the city of Rio de Janeiro (Brazil) towards probiotic foods. The
authors reported people were confused with probiotic foods and the benefits arising
from their consumption. By means of this evaluation and sampling, it would be
important for the food industry to widely disseminate information and raise
awareness on probiotic foods, their forms of consumption and appropriate frequency

of consumption, microbial strains used, and which benefits are expected for each
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product (intestinal, digestive, immunity and skin benefits, among others) based on
academic information, using accessible and easy to understand language, presented
in multiple media channels. Therefore, perception and knowledge could further
intensify the consumption and frequency of specific products.

In the first periphery, second quadrant, we can highlight the yogurt category — except
for Honduras and Peru — since it is one of the oldest and most consumed fermented
foods in history. Moreover, yogurt is the most studied and sold product worldwide as
a probiotic, however, not all commercialized yogurt can be considered probiotic.

In the third quadrant or contrast zone, we have the categories that are repeated in
Argentina, Brazil, Honduras, Mauritius, Peru and Slovenia: healthy and natural food,
live microorganisms, with the exception of Mexico. The well-being category appears
in Argentina, Brazil, Honduras, Mexico and Slovenia, with the exception of Mauritius
and Peru. Both intestinal microbiota and immunity are present in Argentina, Brazil,
Peru, Slovenia, while in Mexico only immunity is shown.

The peripheral elements, together with the central core, reflect individual experiences
and can present an interaction with the central system and the daily reality of a social
group (Lo Monaco & Guimelli, 2008). These elements can encompass new
information or bring events capable to elucidate the central core.

Generally, words from these two quadrants corroborate the central core, categories
yogurt, healthy and natural food, live microorganisms, well-being, intestinal
microbiota and immunity refer to health and bacteria. For example, a healthy and
natural food like yogurt added with live microorganisms, stimulates the multiplication
of beneficial bacteria, which also compete with harmful microorganisms, colonizing
and leading to a balanced intestinal microbiota, strengthening our natural defense
mechanisms (innate), greater resistance against pathogens, increasing immunity and
consequently health and well-being.

According to data shown in the third quadrant, categories live microorganisms and
microorganisms or both were mentioned in most countries, with the exception of
Mexico. However, in this country, the category fermentation was reported, which is a
biological reaction related to the presence of these organisms. Intestinal benefits and
benefits categories appear very often in these countries, except for Slovenia, in

which words related to disease prevention were referred.
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Health and well-being are linked to a healthy diet and this is influenced by choices
and eating habits that are generally quite stable over time, as they are built from
childhood due to family influences.

A change in the consumption of a certain product can be a sign that the
perception/knowledge between individuals or groups is undergoing transformations.
Therefore, it is important to understand and identify how the image of the product is
built and what is the general representation that consumers have about it (GoOmez-
Corona et al., 2016). On the basis of this understanding, it is possible to outline more
appropriate goals and ways to disseminate and improve the processes.

Finally, in the second periphery — fourth quadrant — the most cited category was
other fermented foods, with the exception of Mauricio, who mentions in the second
guadrant that consumers reported that fermented foods can potentially be sources of
probiotics, however, they need to physically survive the barrier chemical and then
compete with many species of microorganisms present in the intestine, to finally exert
certain health benefits, thus being able to be considered as probiotic foods.

In this process of citations in the category of other fermented foods, much
representation of the culture was observed in the countries evaluated, such as:
Mauritius (2" quadrant) - dahi (dry quark), idli (a rice cake from the Indian
subcontinent consumed during breakfast), dosa (a pancake or thin crepe, originating
in southern India, made from a fermented dough composed predominantly of lentils
and rice), kimchi (a typical Korean fermented dish), natto (a traditional Japanese food
made from fermented soybeans, popularly consumed during breakfast), this is due to
the multiethnic group, which consists of Indians (mostly from Biharis) and a minority
of Tamil, African, Chinese and European origins. For the other countries, in the last
guadrant, we observe: Mexico - Chicha (a fermented drink produced by the
indigenous peoples of the Andes Mountains Range and Latin America), Pulque (a
traditional Mexican fermented drink made from agave since pre-Columbian times),
first and important civilizations of the Americas, such as the Aztecs and Incas (the
whole extension of the Andes Mountains Range); Peru - tempeh (a traditional
fermented food from Indonesia, popular in Southeast Asia and well-known by the
vegetarian community worldwide), tocosh (a traditional Quechua food prepared from
fermented Peruvian potato pulp). In fact, Peruvian culture has roots in traditions
brought by indigenous, Spanish and diverse African, Asian, and European ethnic

groups. Mauritius exhibits this category in the second quadrant, which indicates a
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strong cultural identity. Other studies have shown differences in the perception of
consumers from a same country and with different ethnic or cultural backgrounds
(Campbell et al., 2013; Priven, et al., 2015; Chang et al., 2016). The behavior of an
individual or group can be influenced and shaped by culture, defining their
preferences and tastes, especially towards foods (Gémez-Corona et al., 2016). Thus,
representations are directly related to historical, sociological, and ideological
conditions. Reflecting the presence of many fermented foods that have been
consumed throughout human history, by different cultures around the world (Isapp,
2020), mainly by associating these products with safe and stable sources, which
overcome spoilage and pathogenic microorganisms. In addition to transforming
perishable food raw materials into organoleptically satisfying products, current
epidemiological evidence suggests that diets rich in these foods can reduce the risk
of disease and increase longevity, health, and quality of life (Steinkraus, 1979;
Segurel & Bon, 2017; Martinez-Gonzalez, Gea, Ruiz-Canela, 2019; Pes et al., 2015;
Sofi et al., 2014).

It should be noted that fermented foods and beverages are sometimes characterized
or labeled as “probiotic foods”. This statement exposes consumers that these foods
have live microorganisms and are health promoting. However, as observed by Hill et
al. (2014), the term “probiotic” should only be used when there is a proven health
benefit conferred by well-defined, characterized live microorganisms, in addition to
any nutritional benefit from the food matrix. For these reasons, the terms “fermented
food” and “probiotics” cannot be used identically. To characterize a probiotic
fermented food, it must have an additional health benefit, strain-specific evidence, a
well-controlled intervention study, along with proof of safety and confirmation of
sufficient numbers of that strain in the final product (Marco et al., 2021).

It is important to note that fermented foods are always made with microorganisms,
but not all fermented foods retain live microorganisms when consumed. Some
products are processed in different ways, eliminating these live microorganisms. This
means that shelf-stable products stored at room temperature, such as sauerkraut
and pickles, do not contain live microorganisms, unlike refrigerated versions that may
contain viable cultures. Other examples are: bread, live cultures are present in the
dough, but do not survive the cooking process, chevre, cheddar cheeses contain live
microorganisms, but others, such as cottage cheese, are heated to stop the

fermentation process and the Long-maturing Parmesan, contain fewer live bacteria,
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as many of them die during storage. Furthermore, while most products such as beer
and wine do not contain live microorganisms, it is possible to find cloudy craft beers
that are not filtered or heated and still contain live yeast and bacteria (Isapp, 2020).
The brand category was only mentioned in Mexico, Brazil and Slovenia, being more
prominent in the former since it is in the first periphery, whereas for Brazil and
Slovenia it is located in the second periphery. When comparing the last periphery,
the presence of the categories price, acceptance, sensory, fithess and beauty and
the food industry is observed, which can characterize the relationship that consumers
have with the industrialization of probiotic foods. In this quadrant, words can
demonstrate the beginning of a new construction of concepts. Perceptions can
change over time due to technological advances, personal lifestyle or more
sophisticated marketing techniques (Chuin & Mohamad, 2012), such as the
consumption of probiotic foods for the cult of the body. Probiotic products are
marketed worldwide, and their benefits are required for people of different genders,
race, age, geographic location and health status; however, the access to these
products is often restricted (Sybesma, Kort, Lee, 2015). It is important to highlight
that in the country that has the brand with a prominent point the price category also
appears, that is, which indicates that industrialized probiotic foods end up having
higher prices and are mainly consumed by more favored classes and people
concerned with beauty of the body.

In fact, price is a significant barrier in most countries (Euromonitor International,
2018), however, it is worth mentioning that in other countries the price category
appears as not significant, which may be linked to access to probiotic foods, local
production, purchasing power of the respondent population, forms and frequency of
consumption.

Despite the growing awareness of the health-promoting properties of probiotic foods,
some regions of Africa, among other underdeveloped countries, produce probiotic
foods on a small scale and generally with generic strains. A different reality is
observed in other countries from America, Europe and Asia that have more
technology, technical training and access to the production, marketing and
consumption of a variety of probiotic foods (dairy and non-dairy) (Ukeyima,
Enujiugha, Sanni, 2010). Brazilian and Mexican markets are considered to have the
greatest potential (Benkouider, 2005) in which consumers are increasingly aware of

the health benefits of probiotic foods, and the food industry has been following this
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trend, offering different alternatives (Pimentel et al., 2017), perhaps one of the
reasons that explain the mention of Brand category.

It is noteworthy that some foods produced regionally at home with wild strains may
not contain live microorganisms in adequate amounts, which does not provide a
benefit to the health of the host, therefore, they are not considered probiotics.

Qualify as probiotic foods and food supplements, having: probiotic strains (i)
sufficiently characterized; (ii) safe for the intended use; (iii) supported by at least one
positive human clinical trial conducted in accordance with generally accepted
scientific standards or in accordance with the recommendations and provisions of
local/national authorities, where applicable; and (iv) live in the product with dose
effectiveness over the shelf life (Binda et al., 2020).

Industrialized probiotic foods are commonly represented by strong brands in the
market, such as the Danone company, which plays a major role in the market of
functional foods, mainly due to the probiotic yogurt Activia™ targeting female
consumers and ranked second in 2017. The product became popular, as it is
regularly consumed to improve digestion (Koirala, Anal, 2021) and it also
regulates the intestinal transit. Another company that stands out is the Japanese
Yakult, which main product, also called Yakult, is well-known for its functional
probiotic properties since it contains live lactobacilli that help to balance the intestinal
microbiota (Euromonitor International, 2018). Although the brand category was not
comprehensive in all countries, related products were mentioned as for the case of
yogurt and fermented milk in the categories of Yogurt (second quadrant) and other
fermented products (last quadrant in countries, except for Mauritius in the second
guadrant).

Probiotic functional foods will continue to stress out in terms of health and well-being
during the period from 2017 to 2022. Moreover, they are mainly consumed by
women, the elderly population and people with unhealthy eating habits and sedentary
lifestyles, helping to improve digestion (Koirala, Anal, 2021). This information is
consistent with the observations made in this study, as most respondents who
consume probiotic foods in the countries analyzed were women and the words
evoked constituted the fifth category called Digestion, that is, live microorganisms
that act in the body to facilitate digestion and absorption of nutrients, which can help
boost your immunity and make the individual less susceptible to diseases.

Representations reinforce a lot in relation to marketing/advertising, how the product
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is promoted to the consumer, ex: digestion, helps the intestines, are knowledge of
the rooted purpose.

Generally, with the aim that consumers agree to pay the cost associated with
probiotic functional foods and maintain the feasibility and success of these foods and
brands in the market, it is necessary to convince them about health claims by means
of clear, true and unambiguous messages, in addition to a suitable product
acceptance (food safety, sensory appeal, branding, marketing and others). However,
to achieve this acceptance, the development process requires a large contribution
from commercial, academic and regulatory bodies (Granato et al., 2010). This is in
line with the categories mentioned in the last quadrant in some countries, such as:
Acceptance: Brazil, Honduras, Mauritius, Mexico and Peru; Brand: Brazil and
Slovenia; Sensory and Price: Mexico; Nutrition: Honduras, Mauritius, Peru and
Slovenia; Food industry: Argentina, Brazil, Honduras, Mexico and Peru, categories
that mark the relationship that consumers have with the industrialization of probiotic
foods.

As observed in some citations present in the categories Functional Foods, Foods and
Beverages and Other Dairy Products showed strong fashion when certain foods and
lifestyle without the consumption of foods of animal origin were mentioned. This can
be a guide for the development of probiotic foods for such an audience.

The development of new probiotic food products has resulted in numerous research
studies focused on different non-dairy matrices. Technological innovations include
finding solutions to the problems of stability and viability of probiotics in foods such as
fruits, cereals, and other vegetables (Farnworth et al., 2007). Therefore, to assure the
growth of the probiotic food market and its dissemination, it is necessary to expand
the number of products with these features, offering new options for all types of
consumer demand and desire (Lourens-Hattingh & Viljoen, 2001).

In the Food and Beverage category, words included were specific foods and
beverages that were different from the other categories involving fermented foods,
dairy products and functional foods. This category was shown to be very distinct in
each country, as follows: Honduras (1st quadrant); Peru (2nd quadrant); Brazil and
Mauritius (3rd quadrant); Argentina, Mexico and Slovenia (4th quadrant).

Many consumers end up relating and/or confusing probiotic foods with prebiotics and
generic concepts of functional foods. In this context, the Functional Foods category

was mentioned as follows: Turkey (2nd quadrant); Brazil (3rd quadrant); Argentina,
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Honduras, Mexico and Slovenia (4th quadrant). Furthermore, individuals may relate
them to benefits and sensations that these foods bring. When two categories are
compared, most of them exhibit the same position for both except for Honduras and
Mauritius. In Argentina, Mexico and Slovenia, the Functional Food category appears
in the last quadrant, which corresponds to a more distant periphery, representing
ideas with a lower order of evocation. Even though probiotic foods are considered
functional foods, this class was segmented with other types of functional foods very
far from probiotics.

The results show that representation is mainly driven by knowledge and familiarity
with the product. Therefore, more commonly known probiotics lead to more accurate
representations. Associations are also widely publicized with advertisements and
information made available in channels and media.

Through the correspondence analysis, it was possible to observe that the countries
Argentina, Brazil and Peru are close in the same quadrant, this can be characterized
due to their geographical proximity and having a greater cultural exchange compared
to Honduras and Slovenia.

According to Ellegard's similarity index, the words cited from Honduras and Peru are
not comparable with those from Brazil, that is, they were not similar. Slovenia proved
distant from Argentina, Mexico and Peru, as well as Honduras and Mauritius. Despite
the distances of words between some countries, the perception and representation of
probiotic foods are not divergent.

The contrast verified with Slovenia and the distance between of words with the other
countries studied, as well as Mauritius and Mexico being closer in the
correspondence analysis, can be explained by the fact that they are nations with the
best HDI. According to the 2020 Human Development Report of the United Nations
Development Program (Pnud), among the countries studied, Slovenia has the best
HDI, followed by Argentina, Mauritius, Mexico, Peru, Brazil and Honduras. Therefore,
as represented in the contrast of the extremities between Slovenia and Honduras, for
example, Hondurans know that there are probiotic foods, however, they do not have
such a great perception, as seen in the Food and Beverage category. It is noteworthy
that the Human Development Index is the essential instrument to present the world's

socioeconomic performance.
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Final comment, perspectives and limitations

The present study demonstrated that there are similarities in the representations of
probiotic foods in a particular country and when different civilizations are compared.
Honduran participants were more succinct, while Mexican ones produced a more
diversity of terms to express perceptions about probiotic foods.

This research was exploratory, and it has some limitations and expectations for
future works. It presented a potential gap: only individuals who indicated in their
answers that they knew and consumed probiotic foods were considered. The vast
majority of participants were women, young people with a high education level. For
future studies, it would be interesting to recruit participants with a broader spectrum
of age and education level to assess if there are influences on the conceptual
perception.

In practice, the results obtained allow us to ascertain that in most countries probiotic
foods are seen as healthy and that they bring numerous benefits; however, they are
not strongly represented by brands, which allows to effectively introduce a more
consistent promotion in a country, as well as strong strategies of marketing and also
provide more complete information about probiotics and their benefits. We know that
each strain of a probiotic microorganism has a particular benefit and apparently the
consumer often does not know how to distinguish each one of them to actually use it
in a more effective way. In addition to informing and improving the dissemination of
which foods currently on the market can indeed be considered probiotic and

improving food alternatives made for this purpose.
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ABSTRACT

Introducado: A obesidade é uma das causas que mais alteram o bem-estar e a
sauda das pessoas. Objetivo: Verificar se alimentos probidticos possuem efeito
na reducao de medidas antropométricas relacionadas a obesidade, tais como:
peso corporal, IMC, percentual de gordura corporal, massa de gordura
corporal, circunferéncia da cintura, quadril entre outras, em individuos
sobrepesos e obesos. Método: Revisdo sistematica (RS) e meta-analise (MA)
de ensaios clinicos randomizados (ECRs) que seguiram as recomendacdes da
declaracdo PRISMA. O protocolo foi registrado no PROSPERO
(CRD42020214613). As buscas foram feitas até margo de 2020, nas bases de
dados PubMed/Medline, Embase, Cochrane Library/Central e literatura
cinzenta. A qualidade dos estudos e o risco de viés foram realizados por meio
da RoB2 (Risk of Bias). Para analise da forca de evidéncia foi utilizado o
método GRADE (Grading of Recomendations Assessment, Developing and
Evaluation) e para elaboragdo de meta-andlise e sintese de dados a ferramenta
utilizada foi o software Comprehensive Meta-Analysis (CMA). A medida do
efeito da meta-andlise foi calculado com base na diferenca média padréao
(RMD: diferenca média bruta) e intervalo de confianca de 95% (IC), quando
nao havia significancia estatistica para heterogeneidade, modelos de efeito fixo
foram selecionados e quando havia modelos de efeito aleatério/randomizado
foram selecionados para analises. A heterogeneidade foi avaliada por meio da
estatistica de inconsisténcia (1?). Avaliou o viés de publicacdo através do
gréfico de funil e o teste de Egger. Resultados: Dos 4.370 estudos
identificados, 8 foram elegiveis e incluidos na MA. A MA dos estudos mostrou
gue houve reducao significativa nas variaveis: IMC (RMD=-0.36, IC 95%=-0.44;
-0.29, p=<0.001), AGV (RMD=-6.18, IC 95%=-8.29; -4.07, p=<0.001), area de
gordura subcutanea (RMD=-3.05, IC 95%=-5.43; -0.66, p=0.012), massa de
gordura corporal (RMD=-0.72, IC 95%=-0.90; -0.54, p=<0.001), percentual de
gordura (RMD=-0.62, IC 95%=-0.81; -0.44, p=<0.001), circunferéncia de cintura
(RMD=-0.87, IC 95%=-1.13; -0.62, p=<0.001), circunferéncia de quadril
(RMD=-0.66, IC 95%=-0.85; -0.46, p=<0.001) e relacao cintura-quadril (RMD=-
0.01, IC 95%= -0.013; -0.003, p=0.003). Nado houve reducdo significativa do
peso (RMD=-0.26, IC 95%=-0.84; 0.32, p=0.382) e massa magra (RMD=-0.22,
IC 95%= -0.63; 0.19, p=0.297). Quando avaliadas meta-analises de subgrupos
de microrganismos, nota-se desfechos positivos em: Lg2 e Lg3. Em relagdo ao
periodo de intervencdo quanto maior a duracdo da intervencao (12 semanas)
com alimentos probioticos melhor foi o desfecho. Conclusédo: Os resultados
apoiam os beneficios na reducdo de variaveis como: IMC, area de gordura
visceral, area de gordura subcutanea, massa de gordura corporal, percentual
de gordura, circunferéncia de cintura, quadril e relacao cintura-quadril no grupo
de consumo de alimentos probidticos em relacdo ao grupo controle. Nas
analises de subgrupos, foram observados resultados promissores com a cepa
de microrganismo Lactobacillus gasseri SBT2055 e no tempo de intervencéo
de 12 semanas.

Keyword: Alimentos probiéticos, obesidade, sobrepeso, indicadores
antropomeétricos, cepas probioticas, meta-analise.
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INTRODUCAO

A obesidade € considerada uma doenca ndo transmissivel grave do século
XXI, sendo um problema de salude mundial, portanto, possui uma carga
econdmica direta e indireta sobre o individuo, familia e pais, que incluem
custos médicos para o tratamento e suas doengas relacionadas, perda e/ou
menor produtividade no trabalho, diminuicAo do crescimento econdmico,
limitacbes fisicas e baixa expectativa de vida (Dee et al. 2014). Antes
prevalecia apenas em paises de alta renda, o sobrepeso e a obesidade estdo
agora aumentando em paises de renda média e baixa (NCD-RisC 2016;
Krzysztoszek et al. 2019). Estima-se que entre 3 individuos 1 é considerado
obeso, podendo ser considerada uma pandemia (Agha and Agha 2017).

A obesidade/sobrepeso é definida como um acumulo excessivo de gordura,
resultante de ingestdo alimentar maior que o gasto energético correspondente
(WHO 2016). A classificacdo em adultos € determinada através do indice de
massa corporal (IMC). O IMC de individuos com sobrepeso é de 25.0 a 29.9
kg/m? e com obesidade é igual ou maior de 30.0 kg/m?, (nivel de obesidade 1:
IMC = 30-34.9; nivel de obesidade 2: IMC = 35-39.9 e obesidade nivel 3: IMC>
40 kg/m?) (WHO 2018). Outras variaveis antropométricas como circunferéncia
da cintura ou massa gorda também sao Uteis na avaliacdo da obesidade
(Solano, Oviedo and Morén de Salim 2006).

A obesidade pode ser acompanhada de fatores ambientais, genéticos
(Nascimento Ferreira et al. 2019), metabdlicos (Jung et al. 2013), estilo de vida
(Ventas 2019), status socioecondmico, influéncia familiar, aspectos culturais,

etc (Dahiya et al. 2017; OMS 2018).
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Estudos recentes demonstram que a obesidade pode estar associada ao
desequilibrio da microbiota intestinal. Sendo assim, o entendimento desses
mecanismos, pode ser Util para novos tratamentos e estratégias na sua
modulagao e tratamento ou prevencgao desta patologia (Serdoura 2017; Olivero
2018).

A microbiota intestinal é formada por aproximadamente 100 trilhdes (10%4) de
microrganismos, incluindo pelo menos 1.000 espécies diferentes de bactérias
que residem no corpo, principalmente no trato gastrointestinal, especificamente
no célon (Olivero 2018). Os principais filos bacterianos presentes na microbiota
em ordem de importdncia numérica sdo Firmicutes, Bacteroidetes,
Actinobacteria, Proteobacteria, Verrucomicrobia e Fusobacteria (Ganjayi et al.
2019).

Essas bactérias desempenham um papel importante em processos fisioldgicos,
e podem estar relacionadas nos disturbios metabdlicos, porque sdo capazes de
aumentar a producao de energia da dieta, induzir inflamacéo, participar da
regulacdo do apetite através do eixo intestino-cérebro, entre outros (Cani et al.
2012; Corfe et al. 2015; Bauer, Hamr and Duca 2016; Kallus and Brandt 2012).

A composicdo da microbiota intestinal é alterada em pessoas obesas
(Tremaroli and Backhed 2012), sendo menos diversificada do que a de
individuos ndo obesos. Alguns estudos demonstraram que em individuos
obesos a propor¢cédo de Firmicutes € maior e Bacteroidetes € menor (Karlsson
et al. 2013; Aggarwal, Swami and Kumar 2013; Schmidt et al. 2017). Em outros
estudos, revelaram uma maior razdo Bacteroidetes/Firmicutes entre individuos
com sobrepeso e obesos do que entre os magros (Schwiertz et al. 2009). A

perda de peso corporal tem sido relacionada a niveis elevados de
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bifidobactérias no trato gastrointestinal (Million et al. 2012; Sanz, Santacruz and
Gauffin 2010).

Existe uma correlacdo estrita entre dieta, microbiota e obesidade (Khan et al.
2017). A dieta ocidental esta associada ao aumento de Firmicutes intestinais e
ao aumento simultdneo do perfil lipidico, reduzindo a variedade da flora
intestinal (Barathikannan et al. 2019), promovendo uma maior captacdo de
energia, aumentando a absorcdo de calorias e ganho de peso subsequente
(King and Mainous 2012).

A ingestao de alimentos tem um impacto significativo na formac¢éo, composi¢cao
e funcbes da microbiota humana (Conlon and Bird 2014), principalmente os
alimentos probidticos que sdo aqueles que contém bactérias probidticas de
culturas mistas, mais frequentemente dos géneros Lactobacillus e
Bifidobacterium (Aspri and Tsaltas 2020). Segundo Organizacdo Mundial da
Saude (OMS) e da Organizacdo das Nacdes Unidas para Agricultura e
Alimentacdo o0s probidticos sd@o microrganismos Vvivos que, quando
administrados em quantidades adequadas, conferem um beneficio a saude do
hospedeiro (FAO/WHO, 2002; Hill et al. 2014). Possuem diferencas entre
algumas cepas de bactérias e outras; nem todos os probidticos tém as mesmas
propriedades benéficas (Ventas 2019). Devem ser capazes de sobreviver a
passagem pelo trato gastrointestinal e interagir com a microbiota intestinal
(Oliveira and Gonzalez-Molero 2016). Sabe-se que os beneficios sdo obtidos
durante o periodo de consumo, pois, intera¢cdes sdo aumentadas pelo consumo
diario repetido desses alimentos (Marco et al. 2021).

Os iogurtes e outros leites fermentados ainda hoje sdo os principais veiculos

para o fornecimento de probidticos, pois, aléem das propriedades funcionais das
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bactérias inoculadas, esses alimentos sdo amplamente aceitos e de facil
digestao (Morales 2016).

As dietas suplementadas com probidticos destinadas a reduzir o peso de
pacientes obesos mostraram alterar significativamente a composi¢cdo de
espécies da microbiota intestinal (Barathikannan et al. 2019).

Estudos visando a avaliacdo e comprovacdo dos efeitos de microrganismos
probidticos em humanos tornam-se um importante alvo de pesquisas, pois
permitem, tanto a area de ciéncia e tecnologia de alimentos como as areas
clinicas, fornecerem ao consumidor alimentos que beneficiam a saude (Bernini
2014).

Conforme Borgeraas et al. (2018), algumas revisfes recentes concluiram que o
consumo de probidticos reduz ligeiramente o peso corporal e o IMC em
adultos, porém, em muitos dos ensaios 0s grupos de intervencdo receberam
prebioticos. Na literatura ndo foi encontrada revisdo sistematica e meta-analise
gue avaliasse os efeitos somente de alimentos probidticos nas medidas
antropométricas de pessoas obesas ou com sobrepeso.

O numero de publicacBes sobre probiéticos em 2020 chegou a mais de 4.000,
um aumento significativo no niumero de artigos publicados em anos anteriores.
Devido a grande quantidade e variedade de trabalhos sobre o assunto e ainda
nao conclusivos sobre os efeitos em relacdo a obesidade, foi proposto a
realizacdo de uma revisdo sistematica e meta-analise, com a finalidade de
agrupar estudos que indicassem o consumo de alimentos probiéticos,
avaliando as medidas antropométricas (peso corporal, IMC, percentual de

gordura corporal, massa magra e circunferéncia da cintura, etc) em individuos
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com sobrepeso/obesidade, analisando diferentes cepas de microrganismos e a

duracéo das intervencoes.

OBJETIVO

Este estudo foi conduzido usando métodos de revisdo sistematica, envolvendo
a identificacdo, selecdo, extracdo, sintese sistematica e meta-analise de
estudos relevantes para a questdo de pesquisa - Alimentos probidticos
possuem efeito na reducdo de medidas antropométricas relacionadas a
obesidade, tais como: peso corporal, IMC, percentual de gordura corporal,
massa magra e circunferéncia da cintura, entre outras, em individos
sobrepesos e obesos. Detalhando o objetivo da pesquisa, seguindo os critérios
de elegibilidade, conforme PICOS ((Population-Intervention-Comparison-
Outcomes-Study): Problema - individios obesos ou com sobrepeso;
Intervencdo - alimentos probidticos; Controle/comparagdo - consumo X nao
consumo; Desfecho - reducdo dos efeitos (parametros antropométricos); Tipo

de estudo - ensaios clinicos randomizados controlados.

METODOS

Pesquisa e selecao de estudos

Foi realizada uma revisdo sistematica utilizando o guia de redacdo PRISMA
versao 2020. O protocolo foi registrado no registro prospectivo internacional de
revisbes sistematicas em andamento (International Prospective Register of
Ongoing Systematic Reviews, PROSPERO), numero de registro:

CRD42020214613.
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A busca foi feita nos bancos de dados US National Library of Medicine -
PubMed/Medline, Embase, Cochrane Library/Central e Google Académico, até
marco de 2020. N&o houve restricdo quanto a data de publicacdo ou idioma, e
os termos de vocabulérios foram formulados de acordo com cada banco de
dados combinados com sinbnimos de palavras-chave e operadores booleanos,
em titulos e resumos para garantir a captura maxima de artigos. Os termos
MeSH usados foram para problema da pesquisa, intervencéo e tipo de estudo:
“ensaio clinico randomizado controlado” (ECR) ver anexo 1 — Estratégia de
Busca com Termos MeSH para Revisdo Sistematica.

Também foram realizadas extensas pesquisas bibliograficas pertinentes as
referéncias de artigos de reviséo, teses, dissertacdes, literatura cinzenta, e
registros adicionais foram identificados a partir desse processo.

Os critérios de elegibilidade, utilizados para selecionar os estudos a serem
incluidos na revisao, foram desenvolvidos a partir da pergunta de revisao.

Apés as buscas, os titulos e resumos foram avaliados com base nos critérios
de inclusdo e excluséo. Os critérios de inclusao foram os seguintes: estudos de
ensaios clinicos randomizados controlados (ECR), com adultos e idosos,
publicados até o més/ano pesquisado, que relacionaram os efeitos do uso de
alimentos probioticos (independentemente do tipo, de cepas, dosagens e
duracdo das intervencbes) em relacdo as caracteristicas associadas ao
sobrepeso e/ou obesidade e se possuia grupo controle para comparacao. Além
disso, todos os estudos incluidos precisavam ter pelo menos um dos seguintes
indicadores antropomeétricos: indice de massa corpérea (IMC), peso, area de
gordura visceral (AGV), area de gordura subcutanea, massa de gordura

corporal, percentagem de gordura, massa magra, circunferéncia da cintura,
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circunferéncia do quadril e razdo cintura-quadrii (WHR). Os critérios de
exclusdo foram: artigos publicados em outra lingua (japonesa); estudos que
nao tiveram ensaios clinicos randomizados como delineamento de pesquisa
(estudo de coorte, estudo caso-controle, estudo transversal, revisdo ou artigo
de comentario); estudos com animais ou in vitro; estudos com o uso de
probidticos como suplementos, capsulas, saches; estudos em que a
intervencdo tenha sido com simbidtico (probidtico + prebidtico); estudos com
recém-nascidos ou em criangcas e gestantes; estudos que ndo tiveram o0s
desfechos esperados; estudos que mencionavam individuos com outras
doencas relacionadas ou comorbidades pré-existentes. Foram excluidos
também artigos ndo originais (revisdes, protocolos, artigos sem acesso e obras
duplicadas).

Alguns artigos nao foram encontrados completos, foram solicitadas aos
autores, mas em alguns casos ndo houve retorno, portanto foram excluidos.

Os estudos identificados como tendo cumprido os critérios acima mencionados,
foram importados para o software de gerenciamento de referéncia (EndNote
Web). Este processo de selecdo de estudos foi realizado de forma
independente e pareada por dois pesquisadores para identificar estudos
elegiveis. Os resumos que ndo forneceram informacdes suficientes sobre os
critérios de elegibilidade foram selecionados para uma avaliacdo mais
detalhada por meio da leitura do texto completo do artigo. Os estudos
considerados ndo relevantes (de acordo com os critérios de elegibilidade
listados acima) foram excluidos, e registrado o motivo correspondente no
fluxograma de selecdo dos artigos. Qualquer desacordo entre o0s

pesquisadores na abstracdo de dados foi resolvido por discussdo. O processo
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de selecdo dos estudos elegiveis apresentados no fluxograma PRISMA (Figura
1) fornece uma ideia sobre o escopo da estratégia de busca e aumenta a
validade interna da revisdo. Depois da triagem geral, 8 estudos foram incluidos
e cada grupo com alimento probidtico dentro dos estudos foi tratado como um
estudo separado contra seu grupo controle para as meta-analises. Para
responder a pergunta principal da pesquisa, os estudos foram agrupados para
cada variavel antropométrica medida. Duracdo da intervencdo e
microrganismos utilizados também foram considerados em outras meta-
andlises.

Os detalhes do processo de selecdo de dados estao descritos na Figura 1.

g 435% Sggiéisz;dgmg I;i t(r;r(;)sugg,h Additional records identified through
E Cochrane Wiley (1505) database other source — Gray literature
-f:’ searching. (Google Scholar) (n =7)
=
% » Duplicates removed (n = 965)
— v Citations excluded after evaluation of title
() ] and abstract (n = 3279): studies without direct
Records after duplicates |_,| relationship with probiotic foods and obesity
> removed (n = 3412) (2979), animal studies (128), reviews (56),
c probiotics used as supplements in capsules (78),
'GE) symbiotic (28), protocols (10).
1)
£ v
8 Records excluded (n = 94): excluded studies
Articles selected for full text without direct relationship with probiotic foods
evaluation (n = 133) ™ and obesity (38), animal studies (5), reviews
— (21), studies with obesity and other related
PR diseases (16), symbiotic (9), non-available (3),
japanese articles (2).
A4
> Full-text articles assessed for ) Full-text articles excluded, (n = 19): metabolic
= eligibility (n = 39) syndrome and other related diseases (8), not
2 RCT (1), study with prebiotic (4), studies not
= directly related to probiotic foods and obesity (6).
w
v Full-text articles excluded, (n = 12): no
_J Studies included in qualitative L, guantifiable data (1), probiotic food with pill (2),
synthesis (n = 20) dice repeated in another study (2), study with
) children (1), not defined dose consumed (2),
species of microorganism not defined (1), not
b ‘L ECR (1), paraprobiotic (1), cross-over study (1).
©
% Studies included in quantitative
c synthesis (meta-analysis)
(n=8)

Figure 1 Flowchart of studies selection based on Prisma Statement.
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Extracdo de dados

Um formulario de extracdo de dados elaborado no Microsoft Excel foi
especificamente desenvolvido para esta revisdo (Tabela 1). A extracdo dos
dados de cada estudo incluido na revisdo sistematica, foram o0s seguintes
dados: autores, ano de publicacdo, numero de participantes, caracteristicas
dos sujeitos da pesquisa, alimento utilizado, desenho do estudo (ECR), cepas
de microrganismos, dose administrada dos alimentos probidticos, duragdo da
intervencao, critérios de diagndstico utilizados para obesidade, subgrupos de
estudo e medidas de desfecho relevantes usadas (alteracdes dos indicadores
antropomeétricos relacionados com sobrepeso e/ou obesidade).

Os estudos relataram seus resultados e foi realizado padronizagédo atraves de
conversodes de unidades de medidas em todos o0s ensaios.

Os dados brutos fornecidos pelos autores do estudo foram utilizados para a
média e desvio padrdo (DP) dos resultados relacionados.

Média, DP e niumero de amostra em cada grupo (n) (consumo de alimentos
probidticos e controle) foram usados para andlise. Estudos que apresentaram
valores de média e IC 95%, foram convertidos em desvio padrdo usando a

seguinte equacao:

() * (UL — LL)/(2 * T.INV(0.05;n — 1)),

onde n é o tamanho da amostra, UL é o limite superior, LL € o limite inferior e
T.INV é a funcdo que calcula o inverso a esquerda da distribuicdo t de Student.
O erro padréo (SE) foi convertido em DP pela equacdo DP = SE * (Vn), se DP
nao foi fornecido no estudo original (Hozo et al. 2005).

As caracteristicas das populacdes de estudo, intervencdes e adaptacdes

secundarias analisadas nos estudos originais foram agrupadas para posterior
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analise de subgrupo. Quando os estudos originais nao relataram caracteristicas
especificas, o estudo foi removido das comparacdes de grupos e subgrupos
especificos.

Assim, 10 meta-andlises foram feitas, um para cada um dos principais
desfechos mencionados. Diferentes defechos (duracdo da intervencdo e
microrganismos) dentro dos estudos também foram considerados para analises
de subgrupos. O tamanho do efeito foi calculado com base na diferenca média
bruta (RMD) do delta (pré e pos-intervencao) entre os grupos de intervencao e
controle.

Na meta-analise em relagdo ao item éarea de gordura visceral (AGV),
considerando que apenas um estudo Banach, Glibowski and Jedut 2020,
avaliou com a unidade de medida VAT (L), ele nédo foi incluido na meta-analise,
pois, os demais estudos estavam com a medida cm?.

Apo6s uma avaliagdo da comparabilidade de suas populacdes, intervencdes e
resultados, apenas alguns ECRs forneceram dados adequados para a meta-

analise de alguns desfechos.

Avaliacao de risco de viés

Os ensaios clinicos randomizados foram avaliados usando a ferramenta da
Cochrane de avaliacdo de risco de viés para estudos randomizados (Revised
Cochrane risk of bias tool for randomized trials, RoB 2), versédo para estudos
paralelos. Esta ferramenta avalia o risco de viés dos estudos para cada
desfecho de interesse e abrange o0s seguintes dominios: processo de
randomizacdo, desvios das intervencdes pretendidas, dados de resultados

ausentes, mensuracao do resultado, selecao do resultado relatado e viés geral.
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Cada dominio integra uma série de perguntas de sinalizacdo que visam obter
informacdes sobre as caracteristicas do estudo que séo relevantes para o risco
de viés. Apds, o julgamento decorrente de cada dominio, had geracdo de um
algoritmo geral para o desfecho avaliado (baixo risco, algumas preocupagdes
ou alto risco de viés). Para o desenvolvimento das figuras da avaliacdo do risco
de viés, foi usada a ferramenta do Excel para implementar o RoB2 (Figura 2).
No RoB2, o efeito da intervencgao de interesse quantificado em cada estudo foi
sobre a atribuicdo a intervencdo na linha de base também referido como o
efeito de “intencao de tratar”. A avaliagao do risco de viés foi realizada por dois
avaliadores independentemente, e quaisquer diferencas foram resolvidas por
discusséo e consenso.

O teste de regressdo de Egger foi realizado para avaliar o risco de viés de
publicacdo em cada um dos defechos.

A heterogeneidade foi avaliada usando o 12, onde 12 de 0 a 25% representa
nenhuma heterogeneidade, 25 a 50% representa uma heterogeneidade
moderada, 50 a 75% representa uma heterogeneidade substancial e 75 a
100% representa uma heterogeneidade consideravel. O nivel de significancia

estatistica para o tamanho do efeito foi estabelecido em p < 0.05.

Sintese de dados e avaliacdo da qualidade da evidéncia

A sintese de dados foi qualitativa para a forca de evidéncia e quantitativa
através da meta-andlise. A andlise da qualidade das evidéncias foi conduzida
de forma pareada e independente, usando a classificacdo de recomendacdes,
avaliacdo, desenvolvimento e andlises (Grading of Recommendations

Assessment, Development and Evaluation, GRADE). A ferramenta GRADE
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consiste nos seguintes critérios: limitacbes metodoldgicas (risco de Viés),
resultados inconsistentes, evidéncias indiretas, imprecisdo e viés de
publicacdo. Para cada resultado analisado, a qualidade da evidéncia foi
classificada como muito baixa, baixa, moderada ou alta usando o GRADE
profiler (GRADEpro). As divergéncias foram resolvidas por discussdo e
consenso. Os resultados sao apresentados na tabela 4 "Resumo das

constatagcdes".

Andlise estatistica

As meta-analises foram realizadas com o software Comprehensive Meta-
Analysis (CMA), versao 3.3.070. O tamanho do efeito foi calculado com base
na diferenca média padrdo (RMD: diferenca média bruta) e intervalo de
confianca de 95% para todas as 10 meta-andalises, considerando que as
variaveis foram apresentadas pela mesma unidade de medida entre todos os
estudos. Quando ndo havia significancia estatistica para heterogeneidade,
modelos de efeito fixo foram selecionados para analises (IMC, peso, AGV, area
de gordura subcutédnea, massa de gordura corporal, percentual de gordura
corporal, circunferéncia de cintura, circunferéncia de quadril e relacao cintura-
quadril), e quando havia significaAncia estatistica para heterogeneidade,
modelos de efeito aleatdrio/randomizado foi selecionado para andlise (massa
magra). O efeito foi calculado com base nas diferencas entre 0s grupos que
consumiram alimentos probi6ticos e controle.

Através da existéncia de diferencas entre os estudos, foi possivel realizar
analises posteriores de subgrupos. Correlacbes conservadoras pré-pos de 0.5

foram assumidas (Boreinstein et al. 2009). A analise de subgrupo foi realizada
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para comparar diferentes microrganismos e duracdo de intervencao,
considerando os efeitos das caracteristicas da populacdo em estudo e as
adaptacdes da composicdo corporal sobre os efeitos principais. Entre as
analises de subgrupos, efeitos mistos foram aplicados quando havia
heterogeneidade significativa entre os estudos dentro de um dos subgrupos
comparados, enquanto efeitos fixos foram aplicados quando nao havia
heterogeneidade entre os estudos em ambos os subgrupos. Para todas as
andlises, o valor de p <0.05 foi considerado significativo. As analises de
subgrupos foram realizadas para todos os desfechos, mesmo para aqueles que
ndo apresentaram inconsisténcia (1> = 0.00%) entre os estudos.

Os resultados foram sintetizados, para identificacdo da heterogeneidade
estatistica, intervalo de confianga, probabilidade de significaAncia, peso dos
estudos e a tendéncia do efeito entre os grupos de andlise (intervencao e
controle), evidenciados pelas figuras 3-12 dos graficos de floresta (forest plot)
para uma melhor compreensé&o das tendéncias do estudo e conclusédo da meta-

analise.

RESULTADOS

As caracteristicas dos estudos incluidos nas meta-analises estao descritas na

Tabela 1.



Table 1 Study details

93

Location .
Author, year of Study type and participants Buration ~ Age Type of food / Intervention Strains and doses used Outcomes Summary of relevant results
(weeks) (years old)
Study
Group StLa: two strains of Streptococcus thermophilus
(10x 107 CFUImL) and two strains of Lactobacillus After 4 weeks of intervention, a small increase in body weight was found
) acidophilus (2 x 10" CFU/mL). in all five groups, (p<0.05). No significant differences were found between
70 healthy, overweight and obtzese Four groups gonsumed 450 ml of Group SILr: two strains of Streptococeus thermophilus  yeight the five groups (p=0.14). At 8 weeks body weight increased in all groups
Agerholm-Larsen et al.,, 2000  Denmark  people (25.0 <BMI <37.5 kg/m°), 8 18+ 55 fermented dairy products (yoghurt) (8 % 10° CFUImL) and a strain of Lactobacillus Body fat mass (p<0.05), except in the placebo_yogun group (p = 0.06). There were no
men (n=20) and women (n=50). daily. . differences between groups (p=0.81). After 8 weeks, fat mass also
thamnosus (2x 10° CFU/mL). increased in the groups that consumed StLa and GAIO (p<0.05), but no
Group GAIO: one strain of Enterococcus faecium (6 x significant difference was found between groups (p=0.81).
107 CFU/mL) and two strains of Streptococcus
thermophilus (1 x 10° CFU/mL) .
IMC
Weight
Probiofic group: 2 ppnions qf‘loog per AGY The probiotic group had a significant decrease in areas of visceral and
it v et T oS e g temopls an S S5 o e 450 Ot s s
Kadooka et al., 2010 Japan ' 12 33-63 ; ) ' Lactobacillus delbrueckii ssp. bulgaricus ) and reduced - body weight: 1.4%; BMI: 1.5%; waist: 1.8%; hip: 1.5%, the
between 81.2-178.5 cnr’), men (n=59) Control group: 2 partions of 100g per Lactobacillus gasseri SBT2055 (5 x10° CFUM0G). o 2 control group had no significant decreases in any of the related
and women (n=28). day of fermented milk without 9 ! (Gx 9. Lean mass parameters
Lactobacillus gasseri SBT2055. Waist Circumference '
Hip Circumference
WHR
IMC
) ] g?:;?ﬂi dggillf Cs:?jrlﬁ:gy of N ) g\ﬁt\)/c utaneous fat area Absence of changes in the abdominal subcutaneous fat area; Significant
210 adults with areas of visceral fat bacillus Jasseri SET2055: Initial cultures (Streptococcus thermophilus and Body fat reduction in abdominal visceral fat areas from baseline to weeks 8 and
Kadooka et al., 2013 Japan  between 80.2-1878 cn, men (n=105) 12 35-60 gcntt?o?c:ou ,9200 o ol e L2c0b2CHUs delbrueckil) and Lactobacillus gasseri D/°Fit al mass 12. Other measures, including BMI, waist and hip circumerences, and
and women (n=105). milk witr?out Eéctobicillﬁs gasseli SBT2055 (106 CFU/g and 10’ CFU CFUIg). LZan mass body fat mass also decreased sign.ificfa.mly at 12 weeks. In the control
o group, none of these parameters significantly decreased.
SBT2055 . Waist Circumference
Hip Circumference
Consumption of probiotic yoghurt compared to standard low-fat yoghurt
showed no significant effects on weight loss. There was a significant
weight reduction in each group after 12 weeks of study (p<0.001). There
Low-fat yogurt (LF) group (n = 45): ~ Initial cultures of Streptococcus thermophilus and was no significant difference between groups after 12 weeks of
89 overwei 400 g (200 g twice / day); Probiotic ~ Lactobacillus bulgaricus,, enriched with the probiotic  c intervention (p=0.248). The reduction in BMI in each group was in the
) ght and obese women . - : ’ i e
Madijd et al., 2016 Iran N ) 12 18-50  yogurt (PY) group (n = 44): 200 g culture of 2 strains of lactobacilli - Lactobacillus Weight expected direction with significant effects over 12 weeks for both groups
participants (BMI 27-40 kg/m’). twice / day. Both consumed with main ~ acidophilus LAS and bifidobacteria- Bifidobacterium  Waist Circumference  (p<0.001). However, there was no significant difference between groups

meals.

lactis BB12 (1 x 10’ CFU/g).

in BMI reduction after 12 weeks (p=0.296). In both groups, waist
circumference significantly decreased after 12 weeks of intervention
(p<0.001). However, there was no significant difference between groups
after 12 weeks of intervention for waist circumference (p=0.269).
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Table 1 Study details

Location )
. Duration  Age . .
Author, year of Study type and participants 9 Type of food / Intervention Strains and doses used Outcomes Summary of relevant results
(weeks) (years old)
Study
Significantly greater reductions in BMI (p=0.018), percentage of fat
(p=0.037) and waist circumference (p=0.047) were observed in the
intervention group compared to the control. Within-group comparisons
. ) ) also showed significant reductions for weight measures (p=0.005) in the
Intervention group: a low-energy diet IMC ) . o )
containing 50 g of Kashk (industrial Weight intervention group. However, significant decreases were observed in the
65 overweight / obese women, (BMI > ng o34 L . L. acidophilus La5 (1.85 x 10° CFU/g) and B. lactis 9 levels of BMI, fat mass, percentage of fat and waist circumference
Razmpoosh et al., 2020 Iran 2 8 20-60 pasteurized liquid probiotic Kashk); Body fat mass ' ) B :
25 kg/m?). A ) BB12 (1.79 x 10° CFUIg). between the intervention and control groups in the group analysis after
Control group: a low energy diet % Fat : f . )
) . the study (p<0.005). It may be interesting to note that the intervention
without Kashk. Waist Circumference .
group lost very little lean mass compared to the control, although there
was no statistical significance (p=0.37). The notable part of this is that
they lost a significant amount of weight but maintained their lean body
mass.
Mean decreases in abdominal visceral fat area at 8 and 12 weeks were
Intervention group: 100g of fermented significantly greater in the GCL2505 group than in the control group
milk (FM) containing B. lactis MC (p=0.053). There were no statistically significant differences in
GCL2505, which was not combined Weight subcutaneous fat area between the two groups and no change within
) 137 healthy Japanese overweight and with any other starter culture; Control ' 0 either group. There were no statistically significant differences in body
Takahashi et al, 2016 Japan obese individuals (BMI 23-30 kg/m?). 2 20-65 group: 100 g placebo prepared with B. lactis GCL2505 (8x 107 CFU/00 g). AGY weight, BMI or waist/hip ratio between the two groups. B. lactis GCL2505
. . Subcutaneous fat area L . . )
the same ingredients. FM and placebo WHR reduces abdominal visceral fat, a key factor associated with metabolic
had the same nutritional content and disorders. This finding suggests that this probiotic strain can potentially
taste. serve as a specific functional food to achieve visceral fat reduction in
overweight or mildly obese individuals.
Initial cultures (Streptococcus thermophilus and
Group participants received 200 glday Lactobacillus bulgaricus ). Among groups, no 5|gn|f|cant Q|ﬁerences between the wa|st-lo-.h|plrat|o
of yogurt Group 1 RLCD: regular yoghurt (Streptococcus MC were found after the intervention (p>0.05). There was a reduction in body
75 overweight or obese individuals Group 1 RLCD (n = 25): regular yogurt thermophilus and Lactobacillus bulgaricus); Weight wreolghtslsot‘t\viggﬁ?shgei:artic;lvceh(;: Ig\:l;i;lgze 3['2:' h/;\ng(l\)/ll:%:zihsi RLCD
Zarrati etal., 2013 fan  (BMI=25-20.9, 30-34.9, 35-39.9), 8 20-50  as part of a low-calorie diet; Group 2 PLCD: probiotic yogurt (1 x 10°CFU/mL Waist Circumference S0P 9 9 y Weignt, P
men (n=24) and women (n=51) Group 2 PLCD (n = 25): probiotic Lactobacillus acidophilus LAS. 1 x 10°CFU/ML Hip Circumference circumference compared to the PLCD group, these differences did not
' | Jorie diet P ' reach statistical significance. Only waist circumference changes were
yogurt + low-calorie diet. Lactobacillus casei DNOOL, 1 x 10°CFU/mL WHR

Intervention group (n=30): two 100 g
servings per day of probiotic yogurt

Bifidobacterium lactis BB12).

Initial cultures (Streptococcus thermophilus and

greater in the PLCD group compared to the RLCD group, however, this
difference was also statistically weak (p=0.7).

A significant decrease in body fat percentage was observed in the

containing Lactobacillus acidophilus  Lactobacillus bulgaricus) and enriched with a probiotic |MC probiotic group compared to the control group after 8 weeks (p=0.002).
Zarrati et al.. 2019 pan 00 overweight or obese individuals, 8 505 L5, Bifidobacterium BB12 and culture based on lactobacill and bifidobacteria - Weight We did not observe significant changes in anthropometric measurements.
" men (n=16) and women (n=44). Lactobacillus casei DN0OL; Control  Lactobacillus acidophilus LAS, Lactobacillus casei % Fat Overall, probiotic yogurt for 8 weeks among overweight or obese
group (n=30): two 100 g servings per  DN001, Bifidobacterium lactis BB12 (1 x 10° CFU/mL ~ Waist Circumference  individuals, along with a low-calorie diet, had beneficial effects on body

day of normal yogurt, along with a low- each). fat percentage.

calorie diet in both groups.
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Validacéo de risco de viés

Resultados da avaliacdo do risco de viés dos estudos incluidos usando a
ferramenta da Cochrane de avaliacdo de risco de viés para estudos
randomizados (Revised Cochrane risk of bias tool for randomized trials, RoB 2),

sao apresentados abaixo na Figura 2.

Study D1 D2 D3 D4 D5 Overall

Agerholm-Larsen et al, 2000 + + ! . . ‘ + Low risk

Kadooka et al, 2010 + + + + ! @ ! Some concerns

Kadooka et al, 2013 + + + + + @ . High risk

Madjd et al, 2016 + + ! . + ‘ D1 Randomisation process

Razmpoosh et al, 2020 + + ! 1 i @ D2 Deviations from the intended interventions
Takahashi et al, 2016 + + + . ! . D3 Missing outcome data

Zarrati et al, 2013 + + + + + @ D4 Measurement of the outcome

Zarrati et al, 2019 + + + + + @ D5 Selection of the reported result

Figure 2 Risk of Bias Assessment

Os oito estudos do tipo ECR foram avaliados quanto a qualidade metodologica
pela ferramenta RoB 2.0, sendo que trés estudos apresentaram baixo risco de
viés (verde), dois estudos algumas preocupacfes no dominio (amarelo) e trés
estudos mostraram alto risco (vermelho). Apesar de alguns estudos
apresentarem algumas preocupacodes e alto risco, foram incluidos nas meta-
analises, pois, ndo estava nos critérios de exclusédo e optou-se em analisar por

ter poucos estudos em cada tipo de desfecho.

Meta-analise, sintese dos resultados e analises estatisticas
A maioria dos estudos incluiu homens e mulheres no mesmo estudo, incluindo
adultos/idosos obesos e sobrepesos e testaram os efeitos do consumo de

alimentos probidticos em 4, 8 e 12 semanas. Para avaliar os resultados da
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intervencdo, o0s autores avaliaram as diferencas nos indicadores
antropometricos.

O grafico de floresta (Fig.3) mostrou que houve reducédo significativa na
variavel IMC (RMD = -0.36, IC 95% = -0.44; -0.29, p=<0.001) e AGV (Fig.5)
nos estudos avaliados com alimentos probidticos em relacdo ao controle (RMD
= -6.18, IC 95% = -8.29; -4.07, p=<0.001). Nao houve reducéo significativa do
peso (Fig.4) (RMD = -0.26, IC 95% = —-0.84; 0.32, p=0.382).

Para &rea de gordura subcutanea (Fig.6) também apresentou reducdo (RMD =

-3.05, IC 95% = -5.43; -0.66, p=0.012). Nas Figs 7 e 8 massa de gordura

corporal (RMD = -0.72, IC 95% = -0.90; -0.54, p=<0.001) e percentual de
gordura; (RMD = -0.62, IC 95% = -0.81; -0.44, p=<0.001), apresentam uma
reducéo significativa dos grupos que consumiram probidticos.

N&o houve efeito significante do probidtico na massa magra na Fig.9 (RMD =
-0.22, IC 95% = -0.63; 0.19, p=0.297). Nas variaveis circunferéncia de cintura
(Fig.10) e circunferéncia de quadril (Fig. 11) também houve valores
significativos que definiram reducdo (RMD = -0.87, IC 95% = -1.128; -0.62,
p=<0.001), (RMD = -0.66, IC 95% = -0.85; -0.46, p=<0.001). Assim como na
andlise principal de relagdo cintura-quadril (Fig.12), também houve reducao
significativa (RMD = -0.008, IC 95% = -0.013; -0.003, p=0.003). As analises
gue apresentaram heterogeneidade foram massa de gordura corporal e massa

magra. Houve exploracdo de subgrupos, mesmo quando as analises foram

homogéneas (1°=0).
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First author, year RMD [LL; UL] Relative RMD for BMI and 95% CI
weight
Kadooka et al, 2010 -0.314 [-0.735; 0.107] 3.06 —
Kadookaetal 2013a  -0.3368 [-0.448;-0.228) 44.93 ||
Kadookaetal 2013b  -0.438[-0.547;-0.329] 45.68 |
Madjd et al, 2016 -0.090 [-1.570; 1.390] 0.25
Razmpoosh et al, 2020 0.360 [-1.880; 2.600] 011
Takahashi et al, 2016 -0.034 [-0.339; 0.271] 5.82 -1
Zarrati et al, 2013 0.350 [-3.244; 3.544] 0.04
Zarrati et al, 2019 0.110 [-2.166; 2.386] 0.10
Summarized effect -0.363 [-0.437; -0.289] 100.00 +
-4.00 -2.00 0.00 2.00 4.00
Tau*=0.00;Q=7.38; df=7.00; p=0.39; I’=5.20; :
test for overall effect z: -8.45 (p= <0.001) Pmﬁ:gg}g?ds ﬁ-.?;?sl]

Figure 3 Forest plot for BMI differences, between the probiotic food consumption group and the
control group. RMD: raw mean difference (kg/m?2); LL: lower limit of 95% CI; UL: upper limit of
95% CI. CI: confidence interval.

First author, year RMD [LL; UL] Relative RMD for Weight and 95% CI
weight

Agerholm-Larsen et al, 20008 -0.070[-1.181; 1.0471] 27.10 E

Agerholm-Larsen et al, 20006 -0.330[-1.532; 0.872] 2315

Agerholm-Larsen et al, 2000c  -0.470[-1.561; 0.621] 28.10

Kadooka et al, 2010 -0.831[-3.300; 1.638] 549 —

Madjd et al, 2016 -0.270 [-4.592; 4.052] 1.79 S

Razmpoash et al, 2020 0.000 [-6.644, 6.644] 0.76

Takahashi et al, 2016 0.034 [-1.577; 1.645] 1289 ——

Zarrati et al, 2013 0640 [-9.501: 10.781] 0.33

Zarrati et al, 2019 3.440[-5.720; 12.600] 0.40

Summarized effect -0.258 [-0.836; 0.321]  100.00 <
Tau? =0.00; Q= 1.26; df= 8.00. p= 1.00; = 0.00 1900 150 000 0 100

i ovaral et O BT oD Probiotic Foods Control

test for overall effect z: -0.87 (p=0.382) (n = 285) (n = 287)

Figure 4 Forest plot for Weight differences between the probiotic food consumption group and
the control group. RMD: raw mean difference (kg); LL: lower limit of 95% CI; UL: upper limit of
95% CI. CI: confidence interval.

First author, year RMD [LL; UL] Relative RMD for AGV and 95% CI
weight

Kadooka et al, 2010 -7.200 [-17.410; 3.010] 4.28
Kadookaetal 2013a -5.892[-9.412;-2.372]  36.03 ——
Kadooka et al, 2013b -6.176[-9.173,-3.179]  49.70 ——
Takahashi et al. 2016 -6.797 [-13.480,-0.114] 9.99 -
Summarized effect 5180 [-8.292; A.067] 100.00 "'

TEU)=0.GU.{1= 010 df: J_DOFDBBIP: Uﬂu‘ -2ﬂ.ﬂﬂ -1{].{]0 ﬂ.m 10.{]0 20.0”

test for overall effect z: -5.73 (p=<0.001) Probiotic Foods Control

{n = 252) {n = 252)

Figure 5 Forest plot for AGV differences between the probiotic food consumption group and the
control group. RMD: raw mean difference (cm?2); LL: lower limit of 95% CI; UL: upper limit of 95%
Cl. CI: confidence interval.
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First author, year

Kadooka et al, 2010
Kadooka et al, 2013a
Kadooka et al, 2013b
Takahashi et al, 2016
Summarized effect

RMD [LL; UL]

6.100 [-39.331; 27.131]
-5.964 [-11.277: -0.650)
-2.432[5.179; 0.316]
0.359 [-11.410; 12.128]
-3.047 [-5.430; -0.663]

Relative
weight

RMD for Subcutaneous Fat Areaand 95% CI

0.51
2012
715.27
410
100.00

Tau? =0.00; Q=1.70; df= 3.00; p= 0.64; *= 0.00;
test for overall effect z:-2 51 (p=0.012)

-40.00

-20.00 0.00 20.00 40.00
Probiotic Foods Control
(n =252) (n=252)

Figure 6 Forest plot for Subcutaneous fat area differences between the probiotic food
consumption group and the control group. RMD: raw mean difference (cm?); LL: lower limit of
95% CI; UL: upper limit of 95% CI. CI: confidence interval.

First author, year

Agerholm-Larsen et al, 2000a

RMD for Body Fat Mass and 95% CI

Agerholm-Larsen et al, 2000b
Agerholm-Larsen et al, 2000c
Kadooka et al, 2010
Kadooka et al, 2013a
Kadooka et al, 2013b
Razmpoosh et al, 2020
Summarized effect

RMD [LL; UL] Relative

weight
0.500[-0.650; 1.650] 240
0.120[-1.053; 1.293] 230
0.270 [-0.85T; 1.397] 250
-0.641[-1.912; 0.630] 196
-0.867 [-1.160; -0.574]  36.98
-0.760[-1.003; -0.517] 53.71
-1.000[-5.537; 3.537] 0.15
-0.721[-0.899; -0.543] 100.00

Tau? = 0.06; Q= 10.36; di= 6.00; p=0.11, P=42.0T

-8.00

test for overall effect 2 -7.94 (p=<0.001)

e
=
[ |
L
4.00 0.00 4.00 8.00
Probiotic Foods Control
{n=261) (n=259)

Figure 7 Forest plot for Body fat mass differences between the probiotic food consumption
group and the control group. RMD: raw mean difference (kg); LL: lower limit of 95% CI; UL:
upper limit of 95% CI. Cl: confidence interval.

First author, year RMD [LL; UL]

Kadooka et al, 2010 -0.437 [-1.971;1.096]

Kadooka et al_ 2013a
Kadooka et al_ 2013b
Razmpoosh et al, 2020
Zarrati et al, 2019
Summarized effect

-0.809 [-1.101; -0.516]
-0.500 [-0.743.-0.257]
-0.500 [-3.144; 2.144]
-0.920 [-5.512: 3.672]
-0.623 [-0.808;-0.438]

Relative
weight
1.45

39.92
57.97
0.49
0.16
100.00

Tauw? = 0.00; Q= 2.61; df=4.00; p= 0.62; I’= 0.00;
test for overall effect z: -6.60 (p=<0.001)

-8.00

RMD for % Fat and 95% CI
| ]
|
¢
-4.00 0.00 4.00 8.00
Probiotic Foods Control
{n=241) {n=247)

Figure 8 Forest plot for % Fat differences between the probiotic food consumption group and
the control group. RMD: raw mean difference (%); LL: lower limit of 95% CI; UL: upper limit of

95% CI. CI: confidence interval.
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First author, year RMD [LL; UL] Rel
whe
Kadooka et al, 2010  -0.099 [-2.352; 2.154] 3

ative
ight
14

Kadooka etal, 2013a  0.003 [-0.196; 0.203]  48.41
Kadooka et al, 2013b  -0.449[-0.647;-0.250) 4845
Summarized effect  -0.219 [-0.630; 0.193]  100.00

Tau? =0.08; Q=9.89; d= 2.00; p=0.01: = T79.79;
test for overall effect z:-1.04 (p=0.297)

-5.00

RMD for Lean Mass and 95% Cl
|
-2.50 0.00 2.50
Probiotic Foods Control
(n=183) (n =184)

5.00

Figure 9 Forest plot for Lean mass differences between the probiotic food consumption group
and the control group. RMD: raw mean difference (kg); LL: lower limit of 95% CI; UL: upper limit

of 85% CI. Cl: confidence interval.

First author, year RMD [LL; UL]
Kadooka et al, 2010 -1.088 [-2.477; 0.281)
Kadooka et al, 2013a -0.974 [-1.340; -0.608]
Kadooka et al, 2013b -0.774 [-1.140; -0.407]
Madjd et al, 2016 -0.310[-3.932; 3.312]
Razmpoosh et al, 2020 -1.000 [-8.517; 6.517]
Zarrati et al, 2013 -0.480 [-9.381; 8.421]
Zarrati et al, 2019 1.590 [-4.680; 7.860]
Summarized effect 0.874 [-1.128; -0.621] 1
Tau? = 0.00; Q= 1.37; df= 6.00; p= 0.97; *= 0.00;
test for overall effect z: -6.76 (p=<0.001)

Relative RMD for Waist Circumference and 95% CI
weight
338 ——
47.91 |
47.86 |
0.49 E—
011
0.08
0.16
00.00 L ]
-10.00 -5.00 0.00 5.00
Probiotic Foods Control
(n=310) (n=317)

10.00

Figure 10 Forest plot for Waist Circumference differences between the probiotic food
consumption group and the control group. RMD: raw mean difference (cm); LL: lower limit of
95% CI; UL: upper limit of 95% CI. Cl: confidence interval.

Zarrati et al, 2013 1.340[-3.562;6.242) 01

First author, year RMD [LL; UL] Relative
weight
Kadooka et al, 2010 -0.634[-2.029;0.761]  1.93
Kadooka et al, 2013a -0.784 [-1.066; -0.501] 47.00
Kadooka et al, 2013b -0.550[-0.822; -0.278] 50.92

6

Summarized effect  -0.658 [-0.852; -0.465] 100.00

Tau? = 0.00; Q= 2.00; df= 3.00; p= 0.57; *=0.00;
test for overall effect z: -6.66 (p=<0.001)

-8.00

RMD for Hip Circumference and 95% ClI

———
[ |
[ |
’ |
4.00 0.00 4,00
Probiotic Foods Control
(n=208) (n=209)

8.00

Figure 11 Forest plot for Hip Circumference differences between the probiotic food
consumption group and the control group. RMD: raw mean difference (cm); LL: lower limit of
95% CI; UL: upper limit of 95% CI. Cl: confidence interval.
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First author, year RMD [LL; UL] Relative RMD for WHR and 95% CI
weight

Kadooka et al, 2010 -0.005 [-0.014; 0.004)] 36.36
Takahashietal, 2016  -0.010[-0.017;-0.003] 6269
Zarrati et al, 2013 0.000 [-0.054; 0.054) 0.95
Summarized effect -0.008 [-0.013; -0.003]  100.00

Tau? = 0.00; Q=0.80; df= 2.00; p=0.67:F*=0.00; 025 013 0.00 0.13 0.25
test for overall effect z: -3.02 (p=0.003) Probiotic Foods Control
(n=137) [n=137)

Figure 12 Forest plot for Waist-to-hip ratio (WHR) differences between the probiotic food
consumption group and the control group. RMD: raw mean difference; LL: lower limit of 95% CI;
UL: upper limit of 95% CI. CI: confidence interval.

Heterogeneidade e viés de publicacdo

N&o houve risco de viés de publicacdo para nenhuma das variaveis avaliadas
(p> 0.08) do teste de Egger.

Em relacdo a heterogeneidade na meta-analise, algumas variaveis
apresentaram valores de |12 de 0%, indicando nenhuma heterogeneidade. Nas
varidveis com heterogeneidade em alguns estudos foi realizado uma
investigacdo com o0s subgrupos avaliando o tempo de intervencdo e o0s

microrganismos probiodticos utilizados.

Na tabela 2 esta a identificacdo dos subgrupos de microrganismos.



Table 2 Identification of subgroups of microorganisms
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Scientific code / name - according to the literature consulted,
including strain when possible

Current scientific name

Count of probiotics (total or of each strain)
in CFU per gram or mL of product

Total serving
consumed (in grams
orml)

Consumed dose of
probiotic food

ssp. lactis GCL2505

EfStGAIO® - one strain of Enterococcus faecium and
two strains of Streptococcus thermophilus (CAUSIDO® culture)

LaBI1 - two strains of Lactobacillus acidophilus LA5 and
one strain of Bifidobacterium lactis BB12

LA5 and

LaBILc - Lactobacillus acidophilus LAS5, Bifidobacterium lactis BB12
and Lactobacillus casei DN0O1

)55 LG2055
)55 LG2055
)55 LG2055

StLa - two strains of Streptococcus thermophilus and
two strains of Lactobacillus acidophilus

StLr - two strains of Streptococcus thermophilus and
one strain of Lactobacillus rhamnosus

Bifidobacterium animalis ssp. lactis 8 x 10° CFU/g

Enterococcus faecium and
Streptococcus thermophilus

Lactobacillus acidophilus and
Bifidobacterium lactis

Lactobacillus acidophilus and
Bifidobacterium lactis

Lactobacillus acidophilus,
Bifidobacterium lactis and
Lacticaseibacillus casei
Lactobacillus gasseri
Lactobacillus gasseri
Lactobacillus gasseri

Streptococcus thermophilus and

Lactobacillus acidophilus

Streptococcus thermophilus and

Lacticaseibacillus rhamnosus

6 x 10’ CFU/mI Enterococcus faecium
1 x 10° CFU/ml Streptococcus thermophilus

1x 10" CFU/g

1.85 x 10° CFUIg Lactobacillus acidophilus LA5
1.79 x 10° CFU/g Bifidobacterium lactis BB12

1 x 10° CFU/g
5 x 10" CFU/100 g

1x 10" CFU/g
1 x 10° CFU/g

10 x 10’ CFU/ml Streptococcus thermophilus
2 x 10" CFU/ml Lactobacillus acidophilus

8 x 10° CFUIml Streptococcus thermophilus
2 x 10® CFU/mI Lactobacillus rhamnosus

100 g (fermented milk)

450 ml (yogurt)

400 g (yogurt)

50 g processed
condensed yogurt
(Kashk)

200 g (yogurt)

200 g (fermented milk)
200 g (fermented milk)
200 g (fermented milk)

450 ml (yogurt)

450 ml (yogurt)

8 x 10"° CFU/100 g

2.7 x 10" CFU/450ml
Enterococcus faecium

4.5 x 10" CFU/450ml
Streptococcus thermophilus

4 x 10° CFU/400g

9.2 x 10’ CFU/50g
Lactobacillus acidophilus

LAS, 8.9 x 10" CFU/50g
Bifidobacterium lactis BB12

2 x 10" CFU/g

1 x 10" CFU/200g
2 x 10° CFU/200g
2 x 10° CFU/200g

4.5 x 10" CFU/450m
Streptococcus thermophilus
9 x 10° CFU/450m
Lactobacillus acidophilus
3.6 x 10" CFU/450ml
Streptococcus thermophilus
9 x 10" CFU/450m
Lactobacillus rhamnosus
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Meta-analise de subgrupos e avaliacdo da qualidade da evidéncia

As andlises de subgrupos estdo descritas na Tabela 3, para facilitar a
visualizacdo os gréaficos de floresta (forest plot) também foram apresentados
(Anexo 2).

Nas analises estatisticas da massa de gordura corporal e massa magra o0s
resultados da  heterogeneidade (I1?) foram  42.07 considerado
moderada/aceitdvel com p-valor=0.11 e 79.79 considerada alta com p-valor
significante de 0.01 respectivamente, portanto, foi explorado a heterogeneidade
através da analise dos subgrupos.

No desfecho IMC foi observado em Lg2 e Lg3 reducédo, enquanto BIGCL,
LaBbl, LaBb2, LaBbLc e Lgl n&do houve reducdo entre os microrganismos. E
possivel dizer que ndo ha diferenca entre grupos para microrganismos (p-
valor=0.29). Em relagéo ao tempo houve reducéo de IMC em 8 e 12 semanas
enquanto em 4 semanas nao. Nao houve diferenga entre os grupos (p-
valor=0.20).

Para as analises de subgrupos de microrganismos e tempo de intervencdo
para peso, ndo teve nenhum resultado significativo e sem nenhuma diferenca
entre grupos (p-valor=0.99).

Em relacdo ao AGV houve reducdo em BIGCL, Lg2 e Lg3, enquanto Lgl ndo
houve reducédo entre os microrganismos. Em relagédo ao tempo houve reducao
de AGV em 8 e 12 semanas. No tempo de intervencdo avaliando os efeitos
fixos podé-se observar variagédo positiva em Lg3 e Lg2 doses 10° e 107 UFCl/g
no periodo de 12 semanas, em 8 semanas Lg3 dose 10% UFC/g, enquanto em
Lg2 dose 107 UFC/g ndo houve reducédo. Nao houve diferenca entre os grupos

de microrganismos (p-valor=0.99) e tempo de intervencéo (p-valor=0.09).
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No desfecho de gordura subcutanea resultados significativos foram apenas em
Lg2 e 12 semanas, porém, BIGCL, Lgl, Lg3 e 8 semanas nao tiveram. Nao
houve diferenca entre os grupos de microrganismos (p-valor= 0.64) e tempo de
intervencao (p-valor=0.72).

Para o desfecho massa de gordura corporal houve reducdo em Lg2 e Lg3,
enguanto nao houve reducéo entre os microrganismos EfStGAIO, LaBb2, StLa,
StLr e Lgl, neste caso ndo ha diferenca entre os grupos (p-valor=0.11). Houve
reducdo em 12 e 8 semanas, em 4 semanas nao houve reducéo, neste caso ha
diferenca entre os grupos (p-valor=0.02).

A variavel percentual de gordura apresentou reducédo para Lg2 e Lg3, enquanto
em LaBI2, LaBILc e Lgl nao, neste caso ndo ha diferenca entre os grupos (p-
valor=0.62). Houve reducdo em 12 e 8 semanas, mas em 4 semanas nao.
Neste caso ha diferenca entre os grupos (p-valor=0.03).

Em relacdo a massa magra ndao houve reducdo em Lgl e Lg2. Nota-se
diferenca e reducao isolada no Lg3. Neste caso apresenta diferenca entre
grupos de microrganismos (p-valor=0.007). No subgrupo da intervencdo né&o
houve reducdo. Nao existe diferenca entre grupos em relacdo ao tempo (p-
valor=0.87). Sendo a analise principal heterogénea, ou seja, tem uma variacdo
grande entre os estudos, essa variagdo se deve ao tipo de probidtico, pois, o
Lg3 dose 10°% UFC/g é capaz de reduzir a massa magra em comparacgdo com
0s outros que nado reduziram, porém, esta analise € muito fragil, por se basear
o efeito apenas em Unico estudo com este microrganismo nesta dose. Ha
indicio que o Lg3 tem uma a¢do maior que os demais, porém s&do necessarios

mais estudos para confirmar esta hipétese.
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Avaliando os subgrupos de microrganismos em circunferéncia de cintura houve
diminuicdo apenas em Lg2 e Lg3 e ndo houve reducdo em LaBbl, LaBb2,
LaBbLc e Lgl. Nao existe diferenca entre os grupos (p-valor=0.94). Em relacao
ao tempo houve reducdo em 8 e 12 semanas, enquanto em 4 semanas nao,
neste subgrupo também ndo houve diferenca entre os grupos (p-valor=0.28).
Na circunferéncia de quadril, nos subgrupos de microrganismos houve reducao
em Lg2 e Lg3. Em Lgl e LaBbLc ndo houve reducdo. Ha reducdo em 8 e 12
semanas, porém nao ha em 4 semanas. Nao houve diferenca entre os grupos
(p-valor=0.57) e (p-valor=0.20) respectivamente.

O desfecho WHR apresentou apenas reducdo em BIGCL, porém em LaBlLc,
Lgl e no tempo de intervencao nao, sem diferencgas entre grupos (p-valor=0.67
e 0.92).

Na tabela 4 esta demonstrada a qualidade das evidéncias realizadas no
GRADEpro, foram classificados como evidéncias muito baixa: peso, massa
magra e relagdo cintura-quadril; eviéncia baixa: massa de gordura corporal;
moderada: AGV, é&rea de gordura subcuténea, percentual de gordura,
cincunferéncia de cintura, circunferéncia de quadril e evidéncia alta: IMC.
Quando avaliadas as evidéncias muito baixas e baixas, nota-se que 0 peso
nao era significativo, massa magra e massa de gordura corporal apresentava
heterogeneidade e relacao cintura-quadril poucos estudos comparados, sendo
desfechos com limitagdes, que precisaria de mais atencdo em novos estudos e
meta-analises. Enquanto as evidéncias moderadas a alta os defechos foram

positivos para a reducdo em relacdo ao consumo de alimentos probidticos.
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Table 3 Subgroup analysis of the effects of microbial strains and intervention periods in parameters related to obesity.

Subgroup K References ES (95%Cl) P P (difference)
BMI
Microorganism
BIGCL 1 Takahashi et al., 2016 -0.03 (-0.34; 0.27) 0.827
LaBI1 1 Madjd et al., 2016 -0.09 (-1.57; 1.39)  0.905
LaBI2 1 Razmpoosh et al., 2020 0.36 (-1.88; 2.60) 0.753
LaBILc 2 Zarrati et al., 2013; Zarrati et al., 2019 0.18 (-1.74; 2.10)  0.855 0.288
Lgl 1 Kadooka et al., 2010 -0.31(-0.73; 0.11) 0.144
Lg2 1 Kadooka et al., 2013a -0.34 (-0.45; -0.23) < 0.001
Lg3 1 Kadooka et al., 2013b -0.44 (-0.55; -0.33) < 0.001
Time Point
Kadooka et al., 2010; Kadooka et al., 2013a; Kadooka et al., 2013b; i
12 weeks 5 Madid et al,, 2016; Takahashi et al., 2016 -0.43 (-0.55;-0.31) <0.001
Kadooka et al., 2010; Kadooka et al., 2013a; Kadooka et al., 2013b; 0.204
8 weeks 7 Razmpoosh et al., 2020; Takahashi et al., 2016; Zarrati et al., 2013; -0.34 (-0.43; -0.24) < 0.001 :
Zarrati et al., 2019
4 weeks 2 Kadooka et al., 2010; Takahashi et al., 2016 -0.07 (-0.50; 0.36) 0.758
Weight
Microorganism
BIGCL 1 Takahashi et al., 2016 0.03 (-1.58; 1.64)  0.967
EfStGAIO 1 Agerholm-Larsen et al., 2000c -0.47 (-1.56 0.62)  0.399
LaBI1 1  Madjd et al.,, 2016 -0.27 (-4.59; 4.05)  0.903
LaBI2 1 Razmpoosh et al., 2020 0.00 (-6.64; 6.64)  1.000 0.993
LaBILc 2 Zarrati et al., 2013; Zarrati et al., 2019 2.18 (-4.62; 8.98)  0.529 :
Lgl 1 Kadooka et al., 2010 -0.83 (-3.30; 1.64) 0.529
StLa 1 Agerholm-Larsen et al., 2000a -0.07 (-1.18; 1.04)  0.902
StLr 1  Agerholm-Larsen et al., 2000b -0.33(-1.53; 0.87) 0.591
Time Point
12 weeks 3 Kadooka et al., 2010; Madjd et al., 2016; Takahashi et al., 2016 -0.33 (-2.39; 1.73)  0.753
Agerholm-Larsen et al., 2000a; Agerholm-Larsen et al., 2000b;
8 weeks 8 Agerholm-Larsen et al., 2000c; Kadooka et al., 2010; Razmpoosh et al., -0.26 (-0.89; 0.36) 0.410 0.989
2020; Takahashi et al., 2016; Zarrati et al., 2013; Zarrati et al., 2019
4 weeks 2 Kadooka et al., 2010; Takahashi et al., 2016 -0.10 (-2.44; 2.24)  0.933
AVG
Microorganism
BIGCL 1 Takahashi et al., 2016 -6.80 (-13.48; -0.11) 0.046
Lgl 1 Kadooka et al., 2010 -7.20 (-17.41; 3.01) 0.167 0.992
Lg2 1 Kadooka et al., 2013a -5.89 (-9.41; -2.37) 0.001 :
Lg3 1 Kadooka et al., 2013b -6.18 (-9.17; -3.18) < 0.001
Time Point
Kadooka et al., 2010; Kadooka et al., 2013a; Kadooka et al., 2013b; X
12 weeks Takahashi et al., 2016 -8.22 (-11.37; -5.07) < 0.001 0.088
8 weeks 3 Kadooka et al., 2013a; Kadooka et al., 2013b; Takahashi et al., 2016 -4.52 (-7.36; -1.67)  0.002
Subcutaneous Fat Area
Microorganism
BIGCL 1 Takahashi et al., 2016 0.36 (-11.41; 12.13) 0.952
Lgl 1 Kadooka et al., 2010 -6.10 (-39.33; 27.13) 0.719 0.636
Lg2 1 Kadooka et al., 2013a -5.96 (-11.28; -0.65) 0.028 :
Lg3 1 Kadooka et al., 2013b -2.43 (-5.18; 0.32)  0.083
Time Point
Kadooka et al., 2010; Kadooka et al., 2013a; Kadooka et al., 2013b; .
12 weeks 4 Takahashi et al., 2016 -3.51(:6.99;-0.04)  0.047 0.717
8 weeks 3 Kadooka et al., 2013a; Kadooka et al., 2013b; Takahashi et al., 2016 -2.63 (-5.91; 0.65) 0.116
Body Fat Mass
Microorganism
LaBI2 1 Razmpoosh et al., 2020 -1.00 (-5.54; 3.54) 0.666
Lgl 1 Kadooka et al., 2010 -0.64 (-1.91; 0.63) 0.323
Lg2 1 Kadooka et al., 2013a -0.87 (-1.16; -0.57) < 0.001
Lg3 1 Kadooka et al., 2013b -0.76 (-1.00; -0.52) < 0.001 0.110
StLa 1 Agerholm-Larsen et al., 2000a 0.50 (-0.65; 1.65)  0.394
StLr 1 Agerholm-Larsen et al., 2000b 0.12 (-1.05; 1.29) 0.841
EfStGAIO 1 Agerholm-Larsen et al., 2000c 0.27 (-0.86; 1.40)  0.639
Time Point
12 weeks 3 Kadooka et al., 2010; Kadooka et al., 2013a; Kadooka et al., 2013b -1.04 (-1.33; -0.75) < 0.001
Agerholm-Larsen et al., 2000a; Agerholm-Larsen et al., 2000b;
8 weeks 7  Agerholm-Larsen et al., 2000c; Kadooka et al., 2010; Kadooka et al., -0.47 (-0.77; -0.17)  0.002 0.020
2013a; Kadooka et al., 2013b; Razmpoosh et al., 2020
4 weeks 1 Kadooka et al., 2010 0.10 (-2.12; 2.32)  0.930

Note: K: number of randomized controlled trials; ES: effect size; Cl: confidence interval; P: p-value; BIGCL: 100 g 8 x 10° UFC/g Bifidobacterium animalis ssp. lactis (GCL2505);
LaBI1: 200 g duas vezes/dia 1x10” UFC/g duas cepas de Lactobacillus acidophilus LAS5 e Bifidobacterium lactis BB12; LaBI2: 50 g de Kashk 1.85x10° UFC/g Lactobacillus
acidophilus LAS, 1.79x10° UFC/g Bifidobacterium lactis BB12; LaBlLc: 200 g 1 x 10° UFC/g Lactobacillus acidophilus La5, Bifidobacterium lactis Bb12 e Lactobacillus casei
DNO01; Lgl: 200 g/dia 5x10*° UFC/100 g Lactobacillus gasseri SBT2055; Lg2: 200 g/dia dose 107 Lactobacillus gasseri SBT2055 ; Lg3: 200 g/dia dose 10° Lactobacillus gasseri
SBT2055; StLa: 450 mL 10 x 10"/ml duas cepas de Streptococcus thermophilus e 2 x 107/ml duas cepas de Lactobacillus acidophilus ; StLr: duas cepas de Streptococcus
thermophilus e uma cepa de Lactobacillus rhamnosus; EfStGAIO: 450 mL 6 x 10" UFC/ml uma cepa de Enterococcus faecium e 1 x 10° UFC/ml duas cepas Streptococcus
thermophilus (cultura CAUSIDOL1).
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Table 3 Subgroup analysis of the effects of microbial strains and intervention periods in parameters related to obesity.

Subgroup K References ES (95%Cl) P P (difference)
% Body Fat

Microorganism
LaBI2 1 Razmpoosh et al, 2020 -0.50 (-3.14; 2.14) 0.711
LaBlLc 1 Zarrati et al, 2019 -0.92 (-5.51; 3.67)  0.695
Lgl 1 Kadooka et al., 2010 -0.44 (-1.97; 1.10) 0.576 0.625
Lg2 1 Kadooka et al., 2013a -0.81 (-1.10; -0.52) < 0.001
Lg3 1 Kadooka et al., 2013b -0.50 (-0.74; -0.26) < 0.001
Time Point
12 weeks 3 Kadooka et al., 2010; Kadooka et al., 2013a; Kadooka et al., 2013b -0.92 (-1.21; -0.63) < 0.001

Kadooka et al., 2010; Kadooka et al., 2013a; Kadooka et al., 2013b; .
8 weeks 5 Razmpoosh et al, 2020; Zarrati et al, 2019 -0.42(-0.66;-0.18)  0.001 0.032
4 weeks 1 Kadooka et al., 2010 0.00 (-2.68; 2.68)  1.000

Lean Mass
Microorganism
Lgl 1 Kadooka et al., 2010 -0.10 (-2.35; 2.15)  0.932
Lg2 1 Kadooka et al., 2013a 0.00 (-0.20; 0.20) 0.974 0.007
Lg3 1 Kadooka et al., 2013b -0.45 (-0.65; -0.25) < 0.001
Time Point
12 weeks 3 Kadooka et al., 2010; Kadooka et al., 2013a; Kadooka et al., 2013b -0.15 (-0.35; 0.05)  0.132
8 weeks 3 Kadooka et al., 2010; Kadooka et al., 2013a; Kadooka et al., 2013b -0.30 (-0.63; 0.04) 0.081 0.869
4 weeks 1 Kadooka et al., 2010 0.00 (-3.89; 3.89)  1.000
Waist Circumference

Microorganism
LaBI1 1 Madjd et al., 2016 -0.31(-3.93; 3.31) 0.867
LaBI2 1 Razmpoosh et al., 2020 -1.00 (-8.52; 6.52) 0.794
LaBlLc 2 Zarrati et al., 2013; Zarrati et al., 2019 0.90 (-4.22; 6.03) 0.730 0.942
Lgl 1 Kadooka et al., 2010 -1.10 (-2.48; 0.28)  0.119 :
Lg2 1 Kadooka et al., 2013a -0.97 (-1.34; -0.61) < 0.001
Lg3 1 Kadooka et al., 2013b -0.77 (-1.14; -0.41) < 0.001
Time Point

Kadooka et al., 2010; Kadooka et al., 2013a; Kadooka et al., 2013b; .
12 weeks 4 Madid et al., 2016 1.11 (-1.49; -0.72) < 0.001

Kadooka et al., 2010; Kadooka et al., 2013a; Kadooka et al., 2013b; . 0.278
8 weeks 6 Razmpoosh et al., 2020; Zarrati et al., 2013; Zarrati et al., 2019 071 (-1.05;-0.37) <0.001
4 weeks 1 Kadooka et al., 2010 -0.30 (-2.69; 2.09)  0.806

Hip Circumference

Microorganism
LaBbLc 1 Zarrati et al., 2013 1.34 (-3.56; 6.24)  0.592
Lgl 1 Kadooka et al., 2010 -0.63(-2.03; 0.76)  0.373 0.571
Lg2 1 Kadooka et al., 2013a -0.78 (-1.07; -0.50) < 0.001 :
Lg3 1 Kadooka et al., 2013b -0.55 (-0.82; -0.28) < 0.001
Time Point
12 weeks 3 Kadooka et al., 2010; Kadooka et al., 2013a; Kadooka et al., 2013b -0.84 (-1.12; -0.56) < 0.001
8 weeks 4 Kadooka et al., 2010; Kadooka et al., 2013a; Kadooka et al., 2013b; -0.49 (-0.76; -0.22) < 0.001 0.201

Zarrati et al., 2013
4 weeks 1 Kadooka et al., 2010 -0.20 (-2.64; 2.24) 0.872

Waist-to-hip ratio - WHR

Microorganism
BIGCL 1 Takahashi et al., 2016 -0.01 (-0.02; 0.00) 0.003
LaBlLc 1  Zarratietal, 2013 0.00 (-0.05; 0.05)  1.000 0.672
Lgl 1 Kadooka et al., 2010 -0.01 (-0.01; 0.00)  0.242
Time Point
12 weeks 2 Kadooka et al., 2010; Takahashi et al., 2016 -0.01 (-0.02; 0.00) 0.061
8 weeks 3 Kadooka et al., 2010; Takahashi et al., 2016; Zarrati et al., 2013 -0.01 (-0.02; 0.00) 0.051 0.917
4 weeks 2 Kadooka et al., 2010; Takahashi et al., 2016 -0.01 (-0.02; 0.00) 0.158

Note: K: number of randomized controlled trials; ES: effect size; CI: confidence interval; P: p-value; BIGCL: 100 g 8 x 10° UFC/g Bifidobacterium animalis ssp. lactis (GCL2505);
LaBlI1: 200 g duas vezes/dia 1x10” UFC/g duas cepas de Lactobacillus acidophilus LAS5 e Bifidobacterium lactis BB12; LaBI2: 50 g de Kashk 1.85x10° UFC/g Lactobacillus
acidophilus LAS5, 1.79x10° UFC/g Bifidobacterium lactis BB12; LaBlILc: 200 g 1 x 10° UFC/g Lactobacillus acidophilus La5, Bifidobacterium lactis Bb12 e Lactobacillus casei
DNOO1; Lgl: 200 g/dia 5x10'° UFC/100 g Lactobacillus gasseri SBT2055; Lg2: 200 g/dia dose 10 Lactobacillus gasseri SBT2055 ; Lg3: 200 g/dia dose 10° Lactobacillus gasseri
SBT2055; StLa: 450 mL 10 x 10"/ml duas cepas de Streptococcus thermophilus e 2 x 107/ml duas cepas de Lactobacillus acidophilus ; StLr: duas cepas de Streptococcus
thermophilus e uma cepa de Lactobacillus rhamnosus; EfStGAIO: 450 mL 6 x 10’ UFC/ml uma cepa de Enterococcus faecium e 1 x 10° UFC/ml duas cepas Streptococcus
thermophilus (cultura CAUSIDOL).



107

Table 4 Summary of findings
GRADE - Question: Probiotic foods compared to non-probiotic foods for overweight and obese adults and seniors

certa Y essessment e paCientes

. . s . . Certaint Importancia
N° dos | Delineamento Risco de Evidéncia Outras alimentos Relativo Absoluto Y P

o Inconsisténcia o Imprecisédo . _ o controle
estudos do estudo MES indireta consideragdes probiéticos (95% CI) (95% ClI)

indice de Massa Corporal (seguimento: variagdo 4 semanas para 12 semanas; avaliado com: kg/cm?)

8 ensaios ndo grave ndo grave ndo grave | ndo grave nenhum 379 385 - D 0.363 DODD IMPORTANTE
clinicos menor Alta
randomizados (0.437 menor
para 0.289
menor)

Peso (seguimento: variagdo 4 semanas para 12 semanas; avaliado com: kg)

9 ensaios muito ndo grave | ndo grave grave® nenhum 285 287 - D 0.258 ae000 IMPORTANTE
clinicos grave? menor Muito baixa
randomizados (0.836 menor
para 0.321
mais alto)

Area de gordura visceral (seguimento: variagdo 8 semanas para 12 semanas; avaliado com: cm?)

4 ensaios ndo grave ndo grave grave® ndo grave nenhum 252 252 - D 6.18 o000 IMPORTANTE
clinicos menor Moderada
randomizados (8.292 menor
para 4.067

menor)
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) . o ) . Importancia
N° dos Delineamento Risco de Evidéncia Outras alimentos Relativo Absoluto P

o Inconsisténcia - Impreciséo . " o controle
estudos do estudo Viés indireta considerac8es probidticos (95% ClI) (95% ClI)

Certainty assessment " de paCientes
Certainty

Area de gordura subcutanea (seguimento: variacio 8 semanas para 12 semanas; avaliado com: cm?)

4 ensaios ndo grave ndo grave grave! ndo grave nenhum 252 252 - D 3.047 o000 IMPORTANTE
clinicos menor Moderada
randomizados (5.43 menor
para 0.663
menor)

Massa de gordura corporal (seguimento: variacdo 4 semanas para 12 semanas; avaliado com: kg)

7 ensaios ndo grave grave® grave’ ndo grave nenhum 261 259 - D 0.721 110]e) IMPORTANTE
clinicos menor Baixa
randomizados (0.899 menor
para 0.543
menor)

Percentual de gordura (seguimento: variacdo 4 semanas para 12 semanas; avaliado com: %)

5 ensaios ndo grave nao grave grave? nao grave nenhum 241 247 - D 0.623 o0 IMPORTANTE
clinicos menor Moderada
randomizados (0.808 menor
para 0.438

menor)
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) . o ) . Importancia
N° dos Delineamento Risco de Evidéncia Outras alimentos Relativo Absoluto P

o Inconsisténcia - Impreciséo . " o controle
estudos do estudo Viés indireta considerac8es probidticos (95% ClI) (95% ClI)

Certainty assessment " de paCientes
Certainty

Massa magra (seguimento: variacdo 4 semanas para 12 semanas; avaliado com: kg)

3 ensaios ndo grave grave" muito muito nenhum 183 184 - D 0.219 10]0®) IMPORTANTE
clinicos grave' gravel menor Muito baixa
randomizados (0.63 menor
para 0.193
mais alto)

Circunferéncia de cintura (seguimento: variacdo 4 semanas para 12 semanas; avaliado com: cm)

7 ensaios clinicos | nao grave nao grave graveX néo grave nenhum 310 317 - D 0.874 menor 1@ IMPORTANTE
randomizados (1.128 menor Moderada
para 0.621
menor)

Circunferéncia de quadril (seguimento: variagdo 4 semanas para 12 semanas; avaliado com: cm)

4 ensaios clinicos | n&o grave ndo grave grave' ndo grave nenhum 208 209 - D 0.658 menor ®800 IMPORTANTE
randomizados (0.852 menor Moderada
para 0.465

menor)
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Certainty assessment e de paCientes

N° dos | Delineamento Risco de o Evidéncia e Outras alimentos Relativo Absoluto
_, Inconsisténcia e Imprecisédo . _ o controle
estudos do estudo Viés indireta considerac8es probidticos (95% ClI) (95% ClI)

Certainty Importancia

Relacao cintura-quadril (seguimento: variacdo 4 semanas para 12 semanas)

3 ensaios muito ndo grave grave" grave® nenhum 137 137 - D 0.008 1000 IMPORTANTE
clinicos grave™ menor Muito baixa
randomizados (0.013 menor
para 0.003
menor)

Cl: Confidence interval; MD: Mean difference

Explanations

a. o risco de viés foi acima de 50% calculando o peso dos estudos.

b. estimativa favorece a interveng&o, mas IC 95% cruza a linha central.

c. somente 3 de 8 estudos avaliaram este desfecho.

d. somente 3 de 8 estudos avaliaram este desfecho.

e. apresenta heterogeneidade moderada (1>=42.07), estimativas de efeito estavam distantes em alguns estudos e IC 95% n&o estavam sobrepostos.
f. somente 4 de 8 estudos avaliaram este desfecho.

g. somente 4 de 8 estudos avaliaram este desfecho.

h. apresenta heterogeneidade alta (1>=79.79) e estatisticamente significativa, estimativas de efeito estavam distantes em alguns estudos e IC 95% n&o
estavam sobrepostos.

i. somente 2 de 8 estudos avaliaram este desfecho.

j- ndo atinge o nimero minimo de 400 participantes para andlise quantitativa e a estimativa favorece a intervencao, mas IC 95% cruza a linha central.
k. somente 6 de 8 estudos avaliaram este desfecho.

|. somente 3 de 8 estudos avaliaram este desfecho.

m. o risco de viés acima de 50% calculando o peso dos estudos, um deles apresentava um peso elevado e alto risco de viés.

n. somente 3 de 8 estudos avaliaram este desfecho.

0. ndo atinge o nimero minimo de 400 participantes para analise quantitativa.
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DISCUSSAO

Nos estudos selecionados a intervencdo foi com  microrganismos
predominantemente do género Lactobacillus, Bifidobacterium e cocos Gram-
positivos. Esses microrganismos pertencem ao filo Firmicutes, a excecdo do género
Bifidobacterium, que pertence ao filo Actinobacteria. O estudo feito por Matsuoka et
al. (2017), apresentou apenas o género Lactobacillus ndo detalhando a espécie e foi
excluido da meta-analise. Em relacao as variaveis de desfecho em estudo, todos os
artigos selecionados avaliaram alguma medida antropométrica relacionada ao
sobrepeso/obesidade, tais como: peso corporal, IMC, composi¢cao corporal,
circunferéncia da cintura, do quadril ou razéo cintura-quadril entre outros. A analise
das medidas antropométricas isoladamente se torna muito sensivel, para obter
resultados mais consistentes e fidedignos a combinacdo e a avaliacdo dos indices
antropometricos, foram utilizadas, a fim de estabelecer se o consumo de alimentos
probidticos possui mais efeitos positivos ou negativos nos marcadores relacionados
a obesidade e suas complicagbes. E necessario salientar algumas limitacbes e
fragilidades deste estudo em relacdo a comparacdo entre os subgrupos, nao foram
todos os estudos que utilizaram o mesmo periodo de semanas (4, 8 e 12) e em
alguns desfechos como AGV e gordura subcutéanea ndo houve estudos suficientes
para realizar analise de 4 semanas.

Nos desfechos avaliados nos estudos (IMC, AGV, massa de gordura corporal,
percentual de gordura, circunferéncia de cintura, quadril e relacéo de cintura-quadril)
o diamante se apresentou do lado do grupo de alimentos probioticos, demonstrando
haver efeito significativo e positivo.

O IMC tem sido utilizado universalmente no diagndstico nutricional e de saude

(Santos 2017). E considerado como indice primério de obesidade (Wells 2014), pois,
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indica 0 excesso de peso e ndao uma medida direta de gordura corporal (Vieira et al.
2006).

Para avaliar a distribuicdo da gordura corporal, utiliza-se a circunferéncia da cintura
ou a relacdo cintura-quadril, isoladamente (WHO 1998; Veladsquez Melendez et al.
2002; Machado and Sichieri 2002; Sampaio 2004). Esses dois indicadores contém
informacgdes diferentes sobre os disturbios metabdlicos associados a obesidade. A
circunferéncia de cintura seria 0 melhor indicador da massa adiposa visceral,
estando fortemente relacionada com as doencas cardiovasculares ateroscleroticas
(Bjorntorp 1997; Montenegro Neto et al. 2008). Por outro lado, a relagéo cintura-
qguadril € um indicador que envolve a regido do quadril e gluteo, sendo associada a
resisténcia a insulina (Bjorntorp 1997; Montenegro Neto et al. 2008). A relagcdo
cintura-quadril pode néo sofrer alteracdo, uma vez que o indice resulta de uma razao
entre duas circunferéncias cujos valores podem variar igualmente, sem modificar a
relagéo final (Cabrera et al. 2005).

Algumas doencas cardiometabdlicas, suas complicacdes e o risco maior de morte
esta relacionado ao aumento de gordura visceral (tecido adiposo ao redor dos
orgaos intra-abdominais) (Sabag et al. 2017). A gordura visceral sendo um indicador
para a resisténcia a insulina, hiperleptinemia e demais distlrbios metabdlicos
relacionados com a obesidade (Campos et al. 2018; Campos et al. 2019), além de
ser um fator de risco para a sindrome metabdlica (Bray and Bellanger 2006), inflama
e reduz a quantidade de hormdnio adiponectina, essencial para queima de gordura e
aceleracdo do metabolismo. A gordura subcutédnea € aquela mais superficial e
teoricamente menos prejudicial, porém, mais dificil de se perder e caracteristico da
obesidade. A partir disso, destaca-se a importancia da avaliacdo de todas as

variaveis que possam de alguma forma interferir na obesidade, neste desfecho
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também pode ser observado o direcionamento do diamante para o lado dos
alimentos probidticos.

Alguns estudos avaliaram o conteldo de gordura como massa de gordura corporal
em kg e outros em percentual de gordura corporal, e ambos foram avaliados nas
meta-andlises, porém separadamente por apresentar unidades de medidas
diferentes.

Infelizmente, a caracteristica dos estudos em cada andlise ndo permitiu
comparacdes entre todos os fatores antropomeétricos. Apesar disso a meta-analise
foi bem consistente, algumas variaveis (massa de gordura corporal e massa magra)
mostraram heterogeneidade, enquanto as demais variaveis (IMC, peso, AGV, area
de gordura subcutanea, percentual de gordura, circunferéncia de cintura, quadril e
relacdo de cintura-quadril) foram homogéneas. Conforme mencionado
anteriormente: IMC teve reducao e foi homogénea; o peso nao foi significante, sem
heterogeneidade; AGV reduziu e foi uma analise homogénea; area de gordura
subcutanea apresentou reducgéo significante e ndo heterogénea; massa de gordura
corporal reduziu e apresentou heterogeneidade moderada, ja percentual de gordura
reduziu e foi homogénea; circunferéncia de cintura e quadril apresentaram reducéo e
foram homogéneas; relacéo de cintura-quadril reduziu e ndo foi heterogéneo; massa
magra néo reduziu, foi heterogéneo e com poucos estudos. Em relagcdo a massa
magra nos estudos pode ter ocorrido que individuos que emagreceram tiveram
perdas de gordura e massa muscular e alguns tiveram apenas perda de gordura
sem perda de massa muscular. Para ter perda de gordura e evitar a perda de massa
muscular seria necessario uso de exercicios de forma combinada a dieta

balanceada. Geralmente com a perda de peso, é normal ter um aumento de massa
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magra, porém, se a reducdo de peso ocorre muito rapidamente, pode causar a
perda de massa magra e ndo apenas de tecido adiposo (Mcardle et al. 2016).

A maioria das variaveis reforcam que além de ser significante esta reducgéo, a
analise entre os estudos foi homogénea sem nenhuma inconsisténcia e conseguem
confirmar que o alimento probidtico pode ter acdo positiva em relacdo a obesidade,
porém, possui um baixo nimero de estudos para estes desfechos. Em conjunto,
estas analises sugerem que ha uma diminuicdo dos indicadores avaliados de
obesidade.

Com 10 desfechos analisados, 8 deles mostraram reducdo desses fatores que
simbolizam melhora da composicdo corporal que foram: IMC, area de gordura
visceral (AGV), circunferéncia de cintura, quadril, relacéo cintura-quadril (WHR), area
de gordura subcutanea e percentual de gordura reduziram em anélises homogéneas
e consistentes (ndo teve heterogeneidade significante). O desfecho de massa de
gordura corporal reduziu de forma significante, sendo um pouco heterogénea,
mostrando que, esta reducdo ndo € idéntica em todos os estudos, porém, ela ocorre,
reforcando o fator positivo no consumo de probiético. Em relacdo ao peso e massa
magra nao apresentaram nenhum efeito de reducéo.

Foram realizadas analises de subgrupos avaliando as diferencas nos resultados em
relacdo ao tipo de microrganismo e a duracido da intervencdo. E possivel verificar
gue alguns grupos apresentam mais beneficios e outros menos, isto pode ser
explicado por essas variaveis como fatores secundarios.

Quando avaliadas as cepas de microrganismos, nota-se resultados positivos em
BIGCL - Bifidobacterium animalis ssp. lactis GCL2505 na dose de 8 x 10'° UFC/100
g em leite fermentado nos desfechos AGV e WHR; Lg - Lactobacillus gasseri

SBT2055 LG2055 no leite fermentado na maioria dos desfechos (IMC, AGV, area de
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gordura subcutanea, massa de gordura corporal, percentual de gordura, massa
magra, circunferéncia de cintura e quadril). Quando os estudos sdo comparados
separadamente verifica-se que, Lactobacillus gasseri SBT2055 LG2055 nas doses
consumidas 2 x 10° UFC/200g (Lg2) e 2 x 10% UFC/200g (Lg3) apresentaram
reducdo, enquanto Lactobacillus gasseri SBT2055 LG2055 na dose 1 x 10!
UFC/200g (Lgl) ndo, doses menores sendo eficazes, pode ser explicado, devido a
abundéancia das cepas das bactérias no intestino superior com consumo frequente e
longo prazo, permitindo a interagdo com o intestino, consequentemente reduzindo a
inflamacé&o e gerando beneficios em relacdo ao acimulo de gordura. Em relacdo ao
periodo de intervencdo os periodos maiores avaliados apresentaram efeitos
positivos, como no Lg em 8 e 12 semanas.

Na&o é claro se o efeito é por conta dos microrganismos (Lg2 - dose 107 Lactobacillus
gasseri SBT2055 e Lg3 - dose 108 Lactobacillus gasseri SBT2055) ou porque estes
estudos tiveram tempo de intervencdo maiores que 0s outros. Provavelmente esteja
relacionado com a variavel tempo, pois 0s mesmos microrganismos no periodo de
intervencao de 4 semanas nao apresentaram reducdo significativa, porém, apenas
Lgl estava contemplado neste periodo, sendo mais uma limitacdo. E possivel
afirmar que quanto maior o tempo de consumo mais eficiente para reducdo de
variaveis relacionadas com o sobrepeso e/ou obesidade.

Em geral, quanto maior a duracdo da intervencéo com alimentos probiéticos maior a
reducdo (IMC, AGV, percentual de gordura, massa de gordura corporal,
circunferéncia de cintura e quadril) em 12 semanas com 0s microrganismos (Lg2 -
dose 107 Lactobacillus gasseri SBT2055, Lg3 - dose 10° Lactobacillus gasseri
SBT2055); (Lg3 - dose 108 Lactobacillus gasseri SBT2055 em massa magra) foram

mais eficientes que os outros.



116

Quando se compara os estudos realizados com a mesma matriz alimentar, iogurte,
culturas e doses diferentes, ndo ha resultados significativos que demonstrem
reducao. Em relacéo ao leite fermentado com Bifidobacterium animalis subsp. lactis
e leite fermentado com Lactobacillus gasseri SBT2055, nota-se que Lactobacillus
gasseri SBT2055 apresenta efeitos melhores, porém a dose administrada é superior,
ja que no primeiro foram consumidos 100g e no segundo 200g. Contudo, resultados
diferentes aparecem, quando comparado os estudos com a mesma matriz e cepa,
enaltecendo esta cepa e a dose administrada na redugcdo de alguns parametros
antropomeétricos.

A cepa LG2055 (Lg2 e Lg3) utilizada pode ter influéncia no metabolismo energético
e no estado inflamatério do organismo, pois esse probiético tem a capacidade de se
estabelecer no intestino de humanos. Essas propriedades, em conjunto com sua
capacidade de diminuir a absorcao de lipidios, podem levar a diminuicdo da gordura
abdominal e de outras medidas corporais (Kadooka et al. 2010). Os resultados da
meta-analise em relacdo aos parametros avaliados e o periodo de intervencéo de 8
e 12 semanas foram bem préximos do estudo de Kadooka et al. (2013). A area de
gordura subcutanea abdominal, apresentou reducao significativa, em 12 semanas,
porém, foi observada reducédo apenas no estudo Lg2 em Kadooka et al. (2013a). O
consumo frequente e de longo prazo, diariamente por 12 semanas, pode permitir
gue o Lg interaja com o intestino, produzindo um estado de colonizacao transitoria
gue fornece beneficios fisioldgicos (Hoffmann et al. 2008).

Ha uma fragilidade estatistica em comparar doses, doses diferentes com diferentes
cepas de microrganismos, mistura de duas cepas, juntando os numeros de estudos

desbalanceados para comparacdo. Ainda existe uma limitacdo na literatura para



117

realizar uma anadlise comparativa de doses, ndo sendo possivel evidenciar
diferencgas entre elas.

Para estudos futuros é recomendado o consumo de culturas de microrganismos
probidticos que sejam avaliados nas mesmas condicbes. Em particular, alguns
artigos nao citam se os participantes foram homens e/ou mulheres no consumo de
alimentos probidticos (identificado por estudos nesta revisdo), seria importante, a
inclusdo e separagcdo de ambos o0s sexos nos desfechos. Esses dados
possibilitariam analisar onde as perdas sao maiores, pois, dados referentes a
composicao corporal entre esses individuos podem apresentar diferencas.

E sabido pela literatura que variacdes na alimentacdo, geram diferencas na
microbiota intestinal. Além disso, a sustentabilidade das intervencfes probidticas na
microbiota intestinal também podem variar, e sdo necessarios mais estudos para
avaliar a sustentabilidade das variaveis induzida por alimentos probiéticos. O
namero reduzido de estudos impossibilitou essa avaliagao.

Com base nestas consideracdes, mais estudos sdo necessarios para determinar
relacbes causais, com foco em determinadas cepas e testes com doses
decrescentes, para determinar com seguranga guais Sa4o 0S microrganismos com
atividade antiobesidade e em que doses, formas de administracdo e dieta
apresentam seus efeitos potencializados. Contudo, ainda sdo desconhecidas
intervencdes acima de 12 semanas com uso de probidticos no tratamento da

obesidade (Oliveira 2021).

CONCLUSAO

Tendo em vista os aspectos analisados, foi possivel observar efeitos positivos na

reducdo de variaveis como: IMC, area de gordura visceral, area de gordura
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subcutanea, massa de gordura corporal, percentual de gordura, circunferéncia de
cintura, quadril e relacdo cintura-quadrii no grupo de consumo de alimentos
probidticos em relacdo ao grupo controle. Nas analises de subgrupos, foram
observados resultados promissores com a cepa de microrganismo Lactobacillus
gasseri SBT2055 e no tempo de intervencdo de 12 semanas. Porém, as magnitudes
desses efeitos foram muito pequenas para levar a um importante efeito clinico, pois
foram poucos estudos avaliando a mesma cepa, mas € possivel afirmar que quanto
maior o tempo de consumo mais efeitos positivos s&o observados.

O consumo de alimentos probi6ticos ndo serd& a solugdo para o
sobrepeso/obesidade, mas a simples incorporacdo a dieta diaria pode facilitar a
perda significativa de gordura corporal. Essa mudanca alimentar relativamente viavel
poderia, assim, ajudar a minimizar o impacto da obesidade e melhorar a saude
publica.

Em suma, sabe-se que os alimentos probidticos auxiliam na modulacdo da
microbiota intestinal e sdo ferramentas promissoras no tratamento da obesidade e
podem levar a reducdes significativas dos parametros antropomeétricos.
Experimentos comparando as variaveis analisadas mais a avaliagdo da microbiota
intestinal sdo necessarios para determinar a formulacdo ideal e identificar
populacbes especificas de individuos com excesso de peso que se beneficiariam,

além de avaliar a durabilidade desse efeito acima das 12 semanas.
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Anexo 1 Estratégia de Busca com Termos MeSH para Revisao

Sistematica

Representative form of presentation of the research criteria

DATA BASE

SEARCH STRATEGY

TOTAL ARTICLES FOUND

PubMed/Medline

Research Problem: "Obesity"[Mesh] OR "Body Weight Changes"[Mesh]
OR "Body Mass Index'[Mesh] OR "Overweight"[Mesh] OR "Weight
Loss"[Mesh] OR "Weight Control'[Mesh] OR "Weight Change"[Mesh] OR
"Weight Regulation"[Mesh] OR "Weight Modification"[Mesh] OR
"Obese"[Mesh] OR "Overweight“[Mesh] OR "Abdominal fat
Reduction"[Mesh] OR "Weight Reduction"[Mesh] OR "Body Fat
Loss"[Mesh] OR "Abdominal fat'[Mesh] OR "Adiposity"[Mesh] OR "Adipose
tissue"[Mesh] OR Intra-abdominal fat"[Mesh]

AND

Intervention: "Probiotic Foods"[Mesh] OR "Fermented Foods and
Beverages"[Mesh] OR "Fermented food"[Mesh] OR "Fermented
beverage"[Mesh] OR "Functional food"[Mesh] OR “Functional
beverages"[Mesh] OR "Cultured Milk Products"[Mesh] OR "Fermented
Milk"[Mesh] OR "Lactobacillus “[Mesh] OR "Yougurt"[Mesh] OR "“Dairy
Produtcs"[Mesh] OR "Probiotic Drink"[Mesh] OR “Probiotic Fermented
Milk"[Mesh] OR "Probiotic Yogurt'[Mesh] OR "Streptococcus "[Mesh] OR
"Bifidobacterium "[Mesh] OR "Enterococcus "[Mesh] OR

"Lactococcus "[Mesh] OR "Bacillus "[Mesh] OR "Saccharomyces "[Mesh]
OR "Sour Milk"[Mesh] OR "Fermented meat'[Mesh] OR "Buttermilk"[Mesh]
OR "Cheese"[Mesh] OR "Kefir'[Mesh] OR "Koumiss"[Mesh] OR
"Kombucha"[Mesh] OR "Soy Foods"[Mesh] OR "Wine"[Mesh] OR
"Salami"[Mesh]

AND

Filter for RCTs: (randomized controlled trial[pt] OR controlled clinical
trial[pt] OR randomized controlled trialsimh] OR random allocation[mh] OR
double-blind method[mh] OR single-blind method[mh] OR clinical trial[pt] OR
clinical trialsimh] OR (“clinical trial’[tw]) OR ((singl*[tw] OR doubl*[tw] OR
trebl*[tw] OR tripl*[tw] AND (mask*[tw] OR blind*[tw])) OR (“latins
quare’[tw] OR placebos[mh] OR placebo*[tw] OR random*[tw] OR
research design[mh:noexp] OR follow-up studies[mh] OR prospective
studies[mh] OR cross-over studies[mh] OR control*[tw] OR prospectiv*[tw]
OR volunteer*[tw]) NOT (animal[mh] NOT human[mh])

812

Embase

Research Problem: 'Obesity' OR '‘Body Weight Changes' OR 'Body Mass
Index' OR 'Overweight' OR 'Weight Loss' OR 'Weight Control' OR "Weight
Change' OR 'Weight Regulation' OR "Weight Modification' OR 'Obese’ OR
'‘Abdominal fat Reduction' OR 'Weight Reduction’ OR 'Body Fat Loss' OR
‘Abdominal obesity’ OR 'Body weight loss' OR 'Body weight control' OR
‘Antiobesity activity' OR 'Abdominal fat' OR 'Intra-abdominal fat' OR
'‘Abdominal obesity"

AND

Intervention: 'Fermented Foods and Beverages' OR 'Fermented food' OR
'Functional beverages' OR 'Probiotic Foods' OR 'Cultured Milk Products'
OR 'Fermented Milk' OR 'Probiotic Fermented Milk' OR 'Probiotic Yogurt'
OR 'Probiotic Drink' OR 'Fermented product' OR ‘Functional food' OR
'Fermented dairy product' OR 'Fermented soybean' OR 'Fermented dairy
product’' OR 'Fermented product' OR 'Fermented milk drink' OR
‘Lactobacillus' OR "Yoghurt' OR 'Dairy product' OR 'Streptococcus' OR
‘Bifidobacterium' OR 'Enterococcus’ OR 'Lactococcus’ OR 'Bacillus' OR
‘Saccharomyces' OR 'Sour dairy product’' OR 'Fermented meat' OR
‘Buttermilk' OR ‘Cheese’ OR 'Kefir' OR 'Koumiss' OR 'Kombucha' OR
'Soy Food' OR 'Wine' OR 'Salami'

AND

Filter for RCTs: ‘crossover procedure’:de OR ‘double-blind procedure':de
OR ‘randomized controlled trial:de OR 'single-blind procedure":de OR
(random* OR factorial* OR crossover* OR cross NEXT/1 over* OR
placebo* OR doubl* NEAR/1 blind* OR singl* NEAR/1 blind* OR assign*
OR allocat* OR volunteer*):de,ab,ti

2053

Cochrane Library/Central

Research Problem: "Obesity" OR "Body Weight Changes" OR "Body
Mass Index" OR "Weight Loss" OR "Weight Control" OR "Weight Change"
OR "Weight Regulation” OR "Weight Modification" OR "Obese" OR
"Overweight" OR "Abdominal fat Reduction" OR "Weight Reduction" OR
"Body Fat Loss" OR "Abdominal fat" OR "Adiposity" OR "Adipose tissue"
OR "Intra-abdominal fat"

AND

Intervention: "Fermented Foods and Beverages" OR "Functional Food"
OR "Probiotic Foods" OR "Cultured Milk Products” OR "Fermented Milk"
OR "Lactobacillus" OR "Yougurt" OR "Dairy" OR "Dairy Produtcs" OR
"Probiotic Fermented Milk" OR "Probiotic Yogurt" OR "Probiotic Drink" OR
"Streptococcus” OR "Bifidobacterium" OR "Enterococcus” OR
"Lactococcus” OR "Bacillus" OR "Saccharomyces” OR "Sour Milk" OR
"Fermented food" OR "Fermented beverage" OR "Functional beverages"
OR "Fermented meat" OR "Buttermilk" OR “Cheese" OR "Kefir* OR
"Koumiss" OR "Kombucha" OR "Soy Foods" OR "Wine" OR "Salami"
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Anexo 2 Gréficos de Floresta - Forest Plot dos Subgrupos

Kadooka et al, 2010
Kadooka et al, 2013a
Kadooka et al, 2013b
Madd et al, 2016
Razmpoosh et al, 2020

Takahashi et al, 2016

Zamati et al, 2013
Zarrati et al, 2019

Summiarized effect

First author, year  Microorganism

RMD [LL; UL] Relative

waight
Lgf -0.314 [-0.735, 0.107] 100.00
Lg2 -0.338 [-0.448,-0.228]  100.00
Lg3 -0.433 [-0.547; -0.329] 100.00
LaB -0.090 [-1.570; 1.390] 100.00
LaBIZ 0.360 [-1.880; 2.600] 100.00
BIGCL -0.034 [-0.339; 0.271] 100.00
LaBlLc 0.350 |-3.24=l: 3944 2862
LaBlLe 0.110 [-2.166; 2 386 71.38
LaBlLc 0.179[-1.744; 2 ‘IU1] 100.00
Overall 0,363 [.0.437; .0.289] 100.00

Tau?=0.00; Q=738 df=7.00.p=0.39:1’=5.20;
test for overall effect z: -9.66 (p= <0.001)

-4.00

RMD for BMI Subgroup Microorganism and 95%CI

'

?—

-2.00 0.00
Probiotic Foods

{n=379)

_+—-

2.00

Control
{n = 385)

4.00

Forest plot for BMI (Subgroup Microorganism) differences between the probiotic food
consumption group and the control group. RMD: raw mean difference (kg/cm?); LL: lower limit of
95% CI; UL: upper limit of 95% CI. CI: confidence interval.

Firstauthor, year Time point RMD [LL; UL] Rela_li;': RMD for BMI Subgroup Time Point and 95%CI
weig
Kadookaetal 2010 1200 -0.500[-1.205,0.205) 290 —
Kadookaet al, 2013a  12.00 -0.400[-0.578; -0.222] 4529 L &
Kadookaetal 20130 12.00 -0.500[0.677 0.323] 46.20 -
Madid et al, 2016 1200 -0.090[-1.570;1.390]  0.66
Takahashietal, 2016 12.00 0.000[-0539,0539] 495 .
Time point 12.00 -0.427[-0.547;-0.307] 100.00 ¢
Kadookaetal 2010 800  -0.400[1.124, u.324& 1.75 ——
Kadookaetal 2013a 8.00  -0.300(-0.440;-0.160]  46.91 i
Kadookaetal 20130 8.00  -0.400(-0.529; -0.261] 47.58 -
Razmpoosh et al, 2020 8.00 0.360 [-1.880; 2.600] 0.18
Takahashietal, 2016 800 -0.000[-0524:0524] 333 ——
Zarrati et al, 2013 800  0.350([3244;3944]  0.07
Zarrati et al, 2019 800 0.110[-2166:2386]  0.18
Time point 8.00 -0.337[-0433-0.241] 100.00 ®
Kadookaetal 2010 4.00  0.000[-0.762,0.762]  32.08
Takahashietal, 2016 4.00  -0.100[-0.624, 0.424]  67.92
Time point 400 -D.068[-0500°0364)  100.00
Summarizedeffect  Overall .0.363 [.0.437; .0.289]  100.00 +
Tau? =0.00 ; Q= 3.18; df=2.00; p= 0.20 ; I*= 0.00 40 200 000 2.0 00
au® =0.00,Q=3.18,df=2.00, p=0.20; I>=0.00, i
test for overall effect z: -9.66 (p= <0.001) e o)
Forest plot for BMI (Subgroup Time Point) differences, between the probiofic food consumpfion,

group.and the coniral group. RMD: raw mean difference. (ka/cm?); LL: lower imit of 95% CI; UL:
upper.limit of 95% CI. CI: confidence interval-

First author, year

Microorganism

Agerholm-Larsen et al, 2000a
Agerholm-Larsen et al, 2000b

Agerholm-Larsen et al, 2000c
Kadooka et al, 2010

Madjd et al, 2016
Razmpoash et al, 2020
Takahashi et al, 2016

Farrati et al, 2013
Zarrati et al, 2019

Summarized effect

StLa

Stlr
EfStGAID
Lat

LaBl1
LaBl2
BIGCL
LaBiLe

LaBlLc
LaBiLec

Overall

RMD [LL; UL] Relative
weight

-0.07T0[-1.181; 1.041)] 100.00
-0.330[-1.532, 0.872) 100.00
-0.47T0[-1.561, 0.621) 100.00
-0.B31[-3.300, 1.638) 100.00
0.270[4.592; 4.052] 100.00
0.000 [-5.644; 6.644] 100.00
0.034 [-1.577; 1.645] 100.00
0.640[-9.501; 10.781 4493
3.440[-5.720; 12.600 55.07
2182 [4.616.8.97T9]  100.00
-0.258 [-0.836; 0.321) 100,00

Tau® =0.00; Q= 1.10; df= 7.00; p= 0.99; = 0.00;
test for overall effect z: -0.67 (p=10.382)

A5.00

RMD for Welght Subgroup Microorgankm and 95%CI

1.50 0.00
Probiotic Foods

(n = 285)

_ﬂ__'

7.50
Control
{n = 287)

15.00

Forest plot for Weight (Subgroup Microorganism) differences between the probiotic food
consumption group and the control group. RMD: raw mean difference (kg); LL: lower limit of 95%
Cl; UL: upper limit of 95% CI. CI: confidence interval.
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rst auther, year ime Poi ; ative or We ubgroup Time Point a
Fi hor, y Time Point  RMD [LL; UL, Relati RMD for Weight S Time Point and 95%CI
weight

Kadeooka et al_ 2010 1200 -1.400[-5683;2883] 23.11
Madd et al, 2016 1200 -0.270[-4.592:4.052] 2269
Takahashi et al, 2016 12.00 0100 |-2.696; 2.806] 54.20
Time point 12.00 -0.331[-2.389; 1.728] 100.00
Agerholm-Larsen et al, 2000a  8.00 0.070[-1.181; 1.041]  31.51
Agerholm-Larsen et al, 2000b  8.00 0.330[-1.532, 0.872] 26.92
Agerholm-Larsen et al, 2000c  §.00 0.470[-1.561: 0.627) 3268
Kadeoka et al, 2010 8.00 -1.000 [-5.253; 3 283 212
Razmpoosh et al. 2020 8.00 0.000 |-6.644; 6.644] 088
Takahashi et al, 2016 8.00 0.100 [-2.678, 2.878] 504
Zarrati et al. 2013 8.00 0.640 [-9.501: 10.78 0.38
Zarrati et al, 2019 8.00 3.440[-.5.720; 12.600] 046
Time point 8.00 40262 [-0.886; 0.361) 100 00
Kadooka et al_ 2010 4.00 0.100[-4.363;4.163]  30.08
Takahashi et al, 2016 4.00 0100 [-2.896; 2 696] £9.92
!imerrlmht 4.00 -0.100 [-2.438; 2.238] 100.00

ummiarized effect Overall  -0.258 [-0.836; 0.321] 100,00

-15.00 -T1.50 0.00 71.50 15.00
Tau® = 0.00; Q= 0.02; df=2.00; p= 0.99; 1= 0.00 o ar Control
test for overall sffect 2 -0 87 {p=0 382) P"":’I:"_“fa';':”d“ (n287)

Forest plot for Weight (Subgroup Time Point) differences between the probiotic food consumption
group and the control group. RMD: raw mean difference (kg); LL: lower limit of 95% CI; UL: upper
limit of 95% CI. Cl: confidence interval.

First author, year Microorganism RMD [LL; UL] Relgtir\:le RMD for AGV Subgroup Microorganism and 95%CI
weig)
Kadookaetal 2010 Lgl  -7.200[-17.410:3.010] 100.00 =
—
Kadooka et al, 2013a  Lg2 -5.892(-9.412;-2.372]  100.00
*
Kadooka etal, 2013b  Lg3 6.176(-9.173;-3.179]  100.00 —i—
_—
Takahashiel al, 2016 BIGCL  -6.797[-13.480;-0.114] 100.00
Summarizedeffect  Overall -6.180 [8.292; 4.067] 100.00 -
Tau® = 0.00; Q= 0.10; df=3.00; p=0.99; 1= 0.00 20.00 10.90 000 10.00 2000
au’ = u.ud Gd= Ul ar= iU e LR L Probiotic Foods Control
test for overall effect z: -5.73 (p= <0.001) ’Dh,:":";sz‘:’o 1n0="2[;2:|

Forest plot for AGV (Subgroup Microorganism) differences between the probiotic food
consumption group and the control group. RMD: raw mean difference (cm?2); LL: lower limit of
95% CI; UL: upper limit of 95% CI. Cl: confidence interval.

Firstauthor, year  Time point  RMD [LL; UL] Relqii;f RMD for AGV Subgroup Time Point and 95%ClI
weig

Kadooka etal 2010 1200  -7.200[-17.410;3.010] 952 }

Kadooka etal, 2013a 1200  -9.200[-15.035-3.365] 29.15 —f—

Kadookaetal 2013b 1200  -8.200([-12.653;-3.747] 50.05 ——

Takahashietal, 2016 12.00  -6.600([-15.979;2.779] 11.28 -

Time point 1200 -B.216[-11.366; -5 066] 100.00 _

Kadookaetal, 2013a 800  -4.000[-8413;0413] 4165 —a—

Kadookasetal 20136 800 4500 ([-8552;-0448] 4941 ——

Takahashietal 2016 800  -7.000[-16.525; 2525 894

Time point 800  -4.515[-7.363.-1667] 100.00 —

Summarizedeffect  Overall -6.180([-8.292; 4.067] 100.00 -

-20.00 -10.00 0.00 10.00 20.00

Tau? =0.00; Q= 2.92; df=1.00; p=0.09; = 0.00; ot Control
test for overall effect z: -5.73 (p= <0.001) Proﬁ:c:;:ﬁ;?uds (n = 252)

Forest plot for AGV (Subgroup Time Point) differences between the probiotic food consumption
group and the control group. RMD: raw mean difference (cm?2); LL: lower limit of 95% CI; UL:
upper limit of 95% CI. Cl: confidence interval.



Firstauthor, year Microorganism  RMD [LL; UL] ff;?lir:e RMD for Subcutaneous fat area Subgroup Microorganism and 95% CI

]
Kadooka etal 2010 Lg1 6.100(-39.331: 27.131] 100.00 i —
Kadookaet al, 2013a Lg2 -5.964 [-11.277; -0.650]) 100.00
Kadooka et al, 2013b Lg3 -2.432 [-6.179; 0.316) 100.00

Takahashi et al, 2016 BIGCL 0.359[-11.410; 12.128] 100.00
Summarized effect Overall  -3.047 [-5.430; -0.663]  100.00

40.00 -20.00 0.00 20.00 40.00
Tau? = 0.00; Q= 1.70; df= 3.00; p= 0.64; = 0.00; Problotic Foods Control
test fi verall effect z:-2.51 (p=0.01
est for overall effect z:-2 51 (p=0.012) (n =252) (n=252)

Forest plot for Subcutaneous fat area (Subgroup Microorganism) differences between the
probiotic food consumption group and the control group. RMD: raw mean difference (cm?2); LL:
lower limit of 95% CI; UL: upper limit of 95% CI. Cl: confidence interval.

Firstauthor, year Time Point RMD [LL; UL] Relative RMD for Subcutaneous fat area Subgroup Time Point and 95% CI
weight

Kadooka et al, 2010 12.00 -6.100 [-39.331; 27 .131) 1.09
Kadookaetal, 2013a 12.00  -6.800[-14.789;1.189] 18.89 —_—
Kadookaetal, 2013b  12.00  -2.800[-6.791.1.191] 7569 —
Takahashi et al, 2016  12.00 -1.000 [-17 698; 15.698] 432

Time point 1200 -3.514[6.986.-0.041]  100.00 >
Kadooka et al, 2013a  5.00 -5.300 [-12.415: I.BIE] 211 e

Kadooka et al, 2013b  8.00 -2.100 [-5.887; 1.687] 74.89 .I

Takahashi et al, 2016 8.00 1.700[-14.890; 18.290] 390

Time point 8.00 -2.630 [-5.908; 0.647) 100.00 ﬂ

Summarized effect  Owerall -3.047 [-5.430; -0.663]  100.00
Tau? = 0.00: Q= 0.13: d= 1 00: p=0 72:F= 0.00: 40.00 -20.00 0.00 20.00 40.00
test for overall effect z:-2 51 (p=0.012) Pm?;“_”;ﬂ;;)ﬂdﬁ ﬁlﬁ:\'tzrsnzll

Forest plot for Subcutaneous fat area (Subgroup Time Point) differences between the probiotic
food consumption group and the control group. RMD: raw mean difference (cm?); LL: lower limit
of 95% CI; UL: upper limit of 95% CI. CI: confidence interval.

First author, year Microorganism  RMD [LL; UL] Relative RMD for Body fat mass Subgroup Microorganism and 95% CI
weight
Agerholm-Larsen et al, 2000a Stla 0.500[-0.650; 1.650]  100.00
Agerhelm-Larsen et al, 2000b Silr 0.120[-1.053; 1.293]  100.00
Agerholm-Larsen et al, 2000c EfStGAI0  0.270[-0.857;1.397]  100.00
Kadooka et al, 2010 Lg1 -0.641[-1.912;0.630] 100.00
Kadooka et al, 2013a Lg2 -0.867 [-1.160; -0.574] 100.00
Kadooka et al, 2013b La3 -0.760 [-1.003; -0.517] 100.00 ‘
Razmpoosh et al. 2020 LaBl2 -1.000(-5537; 3537  100.00 :
Summarized effect Overall -0.721 [-0.899; -0.543] 100.00 ! I
Tau? = 0.06; Q= 10 36; df= 6.00; p=0.11; = 42.07 800 400 : 0.00 4.00 800
au? = 0.06; Q= - df=6.00; p=0.11; = 42.07; -
test for overall effect z- -7.94 (p=<0.001) Ploﬁ:‘f';sﬁ) ::no:g?;:

Forest plot for Body fat mass (Subgroup Microorganism) differences between the probiotic food
consumption group and the control group. RMD: raw mean difference (kg); LL: lower limit of 95%
Cl; UL: upper limit of 95% CI. CI: confidence interval.
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First author, year Time Point RMD [LL; UL] Relative
weight
Kadooka et al, 2010 1200  -1.100[-3.254; 1.054 182
Kadooka et al, 20132 12.00 -1.100 [-1.553; -0.64 41.05
Kadooka et al, 2013b 12.00 1.000(-1.384; -0 616] 57.13
Time point 12.00 -1.043[-1.333; -0.753] 100.00
Agerholm-Larsen et al. 2000a 8.00 0.500 [-0.650; 1.650 igs
Agerholm-Larsen et al, 2000b 8.00 0.1201-1.053; 1.293 373
Agerholm-Larsen et al, 2000c  5.00 0.270]-0.857; 1.39 4.04
Kadooka et al, 2010 .00 0.9001-3.136; 1.33 1.03
Kadooka et al, 2013a 8.00 0.700 [-1.084; -0.31 3489
Kadooka et al, 2013b 8.00 0,600 [-0.914; -0 286] 52.18
Razmpoosh et al, 2020 §.00 1.000 [-5.53T; 3.53]"& 0.25
Time point 3.00 0.534 [-0.761; -0.308]  100.00
Kadooka et al, 2010 4.00 0.100|-2.118; 2.318]  100.00
Time point 4.00 0.100(-2.118; 2.318 100.00
Summarized effect Overall 0.721 [-0.899; -0.543] 100.00
B8.00
Taw® = 0.06; Q=7 86; di= 2.00; p= 0.02; 1°= 34 45,
test for overall effect z: -7.94 (p=<0.001)

RMD for Body fat mass Subgroup Time Point and 95% CI

-
-
<

4,00

Probiotic Foods
{n=261)

—

il
-
L

0.00 4.00

Control
{n =259)

B.00

Forest plot for Body fat mass (Subgroup Time Point) differences between the probiotic food
consumption group and the control group. RMD: raw mean difference (kg); LL: lower limit of 95%

Cl; UL: upper limit of 95% CI. CI: confidence interval.

First author, year Microorganism RMD [LL; UL]

Kadookaetal, 2010 Lg1 -0.437 [-1.971; 1.096]
Kadooka et al, 20133 Lg2 -0.809 [-1.101; -0.516]
Kadookaetal 2013  Lg3 -0.500[-0.743; -0.257)

Razmpoosh et al, 2020 LaBI2
LaBiLc2
Overall

-0.500[-3.144; 2 144]
-0.920[-5.512; 3.672)
0.623 [-0.808; -0.438]

Tau? = 0.00; Q= 2.61; df=4.00; p= 0.62; P=0.00;
test for overall effect z: -6 60 (p=<0.001)

Zamati st al, 2019

Summarized effect

Relative
weight

100.00
100.00
100.00
100.00
100.00
100.00

B.00

RMD for % Fat Subgroup Microorganism and 95% CI

==

L
L
]
2

-4.00
Probiotic Foods
[n = 241)

—..*—

+

0.00 4.00
Control

(n = 247)

Forest plot for % Fat (Subgroup Microorganism) differences between the probiotic food
consumption group and the control group. RMD: raw mean difference (%); LL: lower limit of 95%

CI; UL: upper limit of 95% CI. Cl: confidence interval.

First author, year  Time Point RMD [LL; UL]

Kadooka et al, 2010 12.00 -0.700[-3.328;1 928;
]

Kadookaetal 2013a  12.00  -1.100[-1.553; -0.64

Kadookaetal 20136 1200  -0.800[-1.184; -0.416]
Time point 1200 -0.923[-1.214;-0.631]
Kadookaetal 2010  8.00 -0.600 [-3.263; 2.063]
Kadooka et al, 2013a  8.00 -0.600 [-0.984; -0.216]
Kadookaetal 20130 8.00 A0.300 [-0.614; 0.014]
Razmpoosh et al, 2020 8.00 -0.500 [-3.144; 2.144]
Zarrati et al, 2019 8.00 -0.820 [-5.512; 1.672]
Time point 8.00 -0.424 [-0.664; -0.183]
Kadookaetal 2010 4.00 0.000 [-2.680; 2.680]
Time point -2.680; 2.680

4.00 0.000
Summarized effect Overall .0.623 [.0.808; .0.4

Tau® = 0.02; Q= 6.91; di= 2.00; p=0.03: ’= 14.85;
test for overall effect z: -6.60 (p=<0.001)

Relative
weight

1.23
41.30
5T 48

100.00

0.82
39.30
5g.78

0.83

0.27

100.00
100.00
100.00
100.00

8.00

RMD for % Fat Subgroup Time Point and 95% CI

-
L &
L 4

-
L |

-4.00

Probiotic Foods
[n=241)

e

L

0.00 4.00
Control

(n = 247)

8.00

Forest plot for % Fat (Subgroup Time Point) differences between the probiotic food consumption
group and the control group. RMD: raw mean difference (%); LL: lower limit of 95% CI; UL: upper

limit of 85% CI. CI: confidence interval.
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First author, year Microorganism  RMD [LL; UL]

Kadooka et al, 2010 Lg1 -0.0949 [-2.352; 2 154]

Kadooka et al, 2013a  Lg2 0.003 [-0.196; 0.203]
Kadooka et al, 2013b  Lg3 -0.449 [-0.647-0.250]

Summarized effect  Overall  -0.223[-0.364; 0.082]

Tau? = 0.08; Q= 9.89, df= 2.00; p= 0.007; I>=T79.79;
test for overall effect z:-3.11 (p= 0.002)

Relative RMD for Lean mass Subgroup Microorganism and 95% CI
weight
100.00
100.00
100.00 ]
L
100.00
5.00 .2.50 0.00 2.50 5.00
Probiotic Foods Control
{n=183) (n=184)

Forest plot for Lean mass (Subgroup Microorganism) differences between the probiotic food
consumption group and the control group. RMD: raw mean difference (kg); LL: lower limit of 95%

CI; UL: upper limit of 95% CI. Cl: confidence interval.

Summarized effect

First author, year  Time Point RMD [LL; UL]
Kadookaetal 2010  12.00  -0.300[4.226; 3.626]
Kadooka et al, 2013a  12.00 0.100 [-0.178; 0.378]
Kadookaetal. 20130 12.00  -0.400 [-0.677;-0.123]
Time point 12.00  -0.151(-0.347; 0.045]
Kadookaetal, 2010 8.00 0.000 [-3892; 3.892]
Kadooka et al. 2013a  8.00 -0.100 [-0.387; 0.187)
Kadooka et al. 20136 8.00 -0.500 [-0.785; -0.215]
Time point 8.00 -0.300 [-0.503; -0.088]
Kadooka etal 2010 4.00 0.000 [-3.889; 3.889]
Time point 4.00 0.000 [-3.889; 3.889]

Overall -0.223 [-0.364; -0.082]

Relative
weight

0.25
49.81
49.94
100.00
0.27
49.55
50.18
100.00
100.00
100.00

100.00

RMD for Lean mass Subgroup Time Point and 95% CI

=

=

Tau? =0.04; Q=028 df=2.00; p= 087, P=46.02;
test for overall effect z:-3.11 (p= 0.002)

-5.00 -2.50 0.00

Probiotic Foods
(n=183)

2.50

Control
(n=184)

5.00

Forest plot for Lean mass (Subgroup Time Point) differences between the probiotic food
consumption group and the control group. RMD: raw mean difference (kg); LL: lower limit of 95%
CI; UL: upper limit of 95% CI. Cl: confidence interval.

Firstauthor, year  Microorganism RMDILL; UL]

Relative RMD for Waist Circumference Subgroup Microorganism and 95%CI1

Kadooka et al, 2010 Lg1
Kadooka et al, 20132 Lg2

-1.098 [-2.47T.
-0.974 [-1.340;

0.281]
-0.608]

Kadookaetal 2013b  Lg3 -0.774 [-1.140; -0.407]

Madjd et al, 2016 LaBI1 -0.310[-3.932; 3.312]
Razmpoosh etal, 2020 LaBI2 -1.000 [-8.517; 6.517]
Zarrati et al, 2013 LaBlLc -0.480[-9.381; 8421
Zarrati et al, 2019 LaBiLc 1.590 Id.SSU: ?.BGOi
LaBlLe 0.904 [-4.222:6.029
Summarized effect Overall  .0.874[.1.128; -0.621]

Tau? = 0.00; Q= 1.23; df= 5.00; p= 0.94; = 0.00;
tast for overall effect z: -6.76 (p=<0.001)

weight
100.00
100.00
100.00
<
100.00
100.00 —l
3316 o |
66.834 -
100.00 +_—
100.00 *
-10.00 -5.00 0.00 5.00 10,00
Probiotic Foods Control
{n=>310) {n=317)

Forest plot for Waist Circumference (Subgroup Microorganism) differences between the probiotic
food consumption group and the control group. RMD: raw mean difference (cm); LL: lower limit

of 95% CI; UL: upper limit of 95% CI. ClI

- confidence interval.

129



First author, year  Time point RMD [LL; UL] Relative
weight
Kadooka et al, 2010 1200  -1.700[-4.108; 0.708] 257
Kadookaetal 20133  12.00  -1.200[-1.755;-0.645] 4823
Kadookaetal 2013b  12.00  -1.000[-1.556;-0.444]  48.06
Madjd et al, 2016 1200  -0.310[-3.932; 3.312) 1.13
Time point 12,00  -1.107[-1.492;-0.721]  100.00
Kadookaetal, 2010  8.00 -1.300 [’-3.5?2: 1 0?24 205
Kadookaetal 2013a  8.00 -0.800[-1287;-0313] 4864
Kadooka et al, 20130 8.00 .u.sug 1.087;-0.113] 4867

Razmpoosh et al, 2020 8.00 -1.000[-8.517; 6.517) 0.20
Zarrati et al, 2013 5.00 -0.480[-9.381. 8.421] 0.15
Zarrati et al, 2019 3.00 1.580 4.680:?860& 0.29
Time paint 8.00 -0.706 [-1.046; -0.366]  100.00
Kadooka et al, 2010 4.00 -0.300 [-2.689; 2.089] 100.00
Time point 4.00 -0.300 [-2 689; 2 089] 100.00

Summarized effect Overall -0.874 [-1.128; -0.621] 100.00

Taw? = 0.00; Q= 2.56; df= 2.00; p= 0.28; *= 0.00;
test for overall effect z: -6.76 (p=<0.001)

RMD for Waist Circumference Subgroup Time Point and 95%CI

-12.00

-

-

<&
L g
L .
*

£.00 0.00 6.00 12.00
Probiotic Foods Control
{n=310) (n=317)

Forest plot for Waist Circumference (Subgroup Time Point) differences between the probiotic food
consumption group and the control group. RMD: raw mean difference (cm); LL: lower limit of 95%

CI; UL: upper limit of 95% CI. Cl: confidence interval.

Firstauthor, year Microorganism RMOD[LL;UL]  Relative
weight
Kadookaet al, 2010 Lg1 -0.634 [-2.029; 0.761] 100.00

Kadookaetal 2013a Lg2 -0.784 [-1.066; -0.501] 100.00
Kadooka et al, 20136 Lg3 -0.550 [-0.822; -0.278) 100.00
Zarrati et al, 2013 LaBlLc1  1.340[-3.562;6.242] 100.00

Summarized effect  Overall -0.658 [-0.852; -0.465] 100.00

Tau? =0.00; Q= 2.00; di= 3.00; p= 0.57; I>= 0.00;
test for overall effect z: -6.66 (p=<0.001)

RMD for Hip Circumference Subgroup Microorganism and 95%CI

¢
°
i
] I |
-4.00 0.00
Probiotic Foods
(n =208)

4.00 8.00
Control
(n =209)

Forest plot for Hip Circumference (Subgroup Microorganism) differences between the probiotic
food consumption group and the control group. RMD: raw mean difference (cm); LL: lower limit
of 95% CI; UL: upper limit of 95% CI. Cl: confidence interval.

First author, year Time point  RMD[LL; UL] Relative
weight
Kadookaetal, 2010 1200  -1.200[-3.621; 1.221; 1.34
Kadooka etal, 2013a 12.00  -1.000 [-1.417;-0.583] 4525
Kadookaetal 20136 1200  -0.700[-1.084;-0.316] 5340
Time point 1200  -0.842 [[-1 123:-0.562]  100.00
Kadookaetal, 2010  8.00 -0.5001-2.889; 1.889 1.27
Kadooka et al, 20138 8.00 -0.600[-0.984; -0.216]  49.18
Kadookaetal 20136 800  -0400[-0.784;-0.016] 49.24
Zarrati et al, 2013 8.00 1.340 [-3.562; 6.242] 0.30

Time point 8.00  -0.494[-0.764:-0.225) 10000
Kadockaetal 2010 4.00  -0.200[-2.639; 2 239] 100.00
Time point 400  -0.200[-2.639:2233]  100.00

Summarized effect  Overall -0.658 [-0.852; -0.465]  100.00

Tau? = 0.00; Q= 3.21; df= 2.00; p= 0.20; 1>=0.00;
test for overall effect z: -6.66 (p=<0.001)

RMD for Hip Circumference Subgroup Time Point and 95%CI

-8.00

opt

:ﬁo 1.

-4,00 0.00

Probiotic Foods
(n =208)

4.00 8.00

Control
(n =209)

Forest plot for Hip Circumference (Subgroup Time Point) differences between the probiotic food
consumption group and the control group. RMD: raw mean difference (cm); LL: lower limit of 95%
CI; UL: upper limit of 95% CI. Cl: confidence interval.
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Kadooka et al, 2010

Zarrati et al, 2013

Summarized effect

First author, year Microorganism
LG1
Takahashi et al, 2016 BIGCL
LaBiLc1

Overall

RMD [LL; UL]

0.005 [-0.014; 0.004]
-0.010 [-0.017; -0.003)
0.000 [-0.054; 0.054]

-0.008 [-0.013; -0.003]

Tau? =0.00; Q=0.80; df=2 00; p= 0.67, = 0.00;
test for overall effect z: -3.02 (p=0.003)

Relative
weight

100.00
100.00
100.00

100.00

0.25

RMD for WHR Subgroup Micreorganism and 95% CI

+

D0.13

Probiotic Foods

(n=137)

0.13

Caontrol
(n=137)

0.25

Forest plot for WHR (Subgroup Microorganism) differences between the probiotic food
consumption group and the control group. RMD: raw mean difference; LL: lower limit of 95% CI;
UL: upper limit of 95% CI. Cl: confidence interval.

First author, year

Kadooka et al, 2010
Takahashi et al, 2016

Time point
Kadooka et al, 2010

Takahashi et al. 2016
Zarrati et al, 2013
Time point
Kadooka et al, 2010
Takahashi et al, 2016
Time point
Summiarized effect

Time Point

12.00
12.00
12.00
8.00
8.00
8.00
§.00
4.00
4.00
4.00

RMD [LL; UL]

-0.007 [-0.023; 0.009)
-0.010 [-0.022; 0.002]
-0.009 [-0.018; 0.000
-0.008 [43.023-_ 0.007
-0.010 [-0.022; 0.002)
0.000 [-0.054; 0.054]
-0.009 [-0.018; 0.000]
-0.001 [-0.016; 0.014]
-0.010 [-0.022; 0.002)
-0.007 [-0.016; 0.003]

Owerall -0.008 [-0.013; -0.003]

Taw? = 0.00; Q= 0.17; df= 2.00; p= 0.92; I>= 0.00;
test for overall effect z: -3.02 (p= 0.003)

Relative
weight

3442
65.58

100.00
36.76

60.50
2.75
100.00
779
62.21
100.00
100.00

0.25

RMD for WHR Subgroup Time Point and 95% CI

013
Probiotic Foods
(n=137)

0.00

0.13
Control
[n=13T)

0.25

Forest plot for WHR (Subgroup Time Point) differences between the probiotic food consumption
group and the control group. RMD: raw mean difference; LL: lower limit of 95% CI; UL: upper limit
of 95% CI. Cl: confidence interval.
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DISCUSSAO GERAL

Os alimentos probidticos estdo em amplo crescimento no mercado, sao
considerados alimentos funcionais, que trazem beneficios para a saude, porém,
muitas pessoas nNnao consomem Ou as vezes, consomem, mas nao sabem os
verdadeiros beneficios que podem receber. Entender o que as pessoas consomem e
por que consomem, requer a compreensao de uma variedade de fatores que podem
atuar juntos ou individualmente. Fatores que podem impactar diretamente na
industria de alimentos na comercializacdo de novos produtos, como também na
manutencdo da saude de muitas pessoas.

Durante muitos anos, as escolhas alimentares tém sido alvo de muitas
pesquisas cientificas. E notavel, que a forma de vida dos individuos pode interferir
nos modos de comer e se relacionar com a alimentacdo, essas escolhas podem
estar relacionadas com a personalidade do individuo, como ele sente, age e como
representa os alimentos, dependendo das influéncias: social, psicolégica, cultural e
outras mais especificas como fisiol6gicas, econbmicas e politicas citados por
Steptoe, Pollard e Wardle (1995) e Pearcey e Zhan (2018).

Por que pessoas com conhecimentos sobre alimentos saudaveis, ainda
continuam se alimentando com alimentos nutricionalmente pobres e extremamente
caléricos, que podem comprometer a vida futura, como a obesidade e suas
complicagbes? Isso poderia ser explicado por tantas influéncias externas e
internas... Alimentos funcionais como os probioticos teriam alguma influéncia na
obesidade? E todos conhecem seus beneficios?

O primeiro passo desta tese foi realizar uma revisao de literatura sobre os
tracos de personalidade e como pode interferir no consumo alimentar (capitulo I). O
modelo dos cinco fatores foi utilizado como centro da revisado, pois, € 0 mais utilizado
para avaliar os tracos de personalidade. Os tracos de personalidade podem ser
predisposicdes que afetam a escolha e consumo alimentar, sendo possivel
identificar consumidores preocupados com a saude, onde querem obter informacdes
suficientes sobre os alimentos antes de compra-los (Aihwa, Chung-Hui, Min-yeh,
2019). E outros que apenas querem controlar suas emocbes através da
alimentacdo. O entendimento dos tracos de personalidade nos faz compreender

como cada um reage e se comporta no dia a dia em cada situagdo durante a



133

exposicdo dos alimentos e permite diagnosticar os individuos com tragos positivos e
negativos. Keller e Siegrist (2015) relatam que, a personalidade de um individuo
pode ter uma contribuicdo significativa na definicdo das escolhas alimentares (Ayyub
et al., 2018). Na psicologia, a personalidade é descrita como tracos que capturam
"padrbes de pensamento, sentimento e comportamento” (APA, 2018; Mora,
Urdaneta, Chaya, 2019), porém, pode ndo ser tdo forte como outras influéncias
existentes e enraizadas em cada individuo como a cultura e a forma de vida
cotidiana. O comportamento, pode estar relacionado com cada situacdo e néao
unicamente com um trago acentuado de personalidade.

Embora os alimentos sejam necessarios, para a sobrevivéncia e sirvam
como um refor¢o primario, 0 que as pessoas comem varia consideravelmente entre
as culturas e com as culturas entre as pessoas (Forestell, Nezlek, 2018).

Analisando o contexto de influéncia cultural, no capitulo Il buscou-se o
entendimento da percepcdo de consumidores de diversos paises em relacdo aos
alimentos probidticos, por meio das representacdes sociais, ou seja, compreender o
gue passa na mente dessas pessoas em relacdo aos alimentos probidticos. Como
elas representam? O que elas associam? O que se sabe realmente sobre esses
alimentos?

Ao longo dos resultados obtidos na andlise de categorizacdo, destaca-se
gue a compreensdao dos consumidores que participaram da pesquisa sobre
alimentos probiéticos esta associada a aspectos positivos, como saude, beneficios,
bem-estar, alimentos funcionais, ou seja, pode-se dizer que esses individuos tiveram
algum tipo de acesso a informacdes sobre esses alimentos. Nao foi detectada
nenhuma forma de representacédo relacionada a neofobia alimentar ou qualquer tipo
de medo em relacdo a ingestdo de alimentos contendo microrganismos Vivos,
porém, ressalta-se que a grande maioria dos participantes eram jovens e possuiam
um elevado nivel de escolaridade. Apesar do entendimento inicial, pode-se verificar
alguns equivocos em relacdo aos beneficios dos alimentos probidticos em exercer
um efeito preventivo na saude, pois, estes podem ser obtidos através do consumo
regular, porém, os participantes que alegaram consumir ndo consomem na
frequéncia recomendada.

Embora a maioria dos individuos pesquisados considerem os alimentos
probidticos saudaveis e benéficos, muitos ndo compreendem profundamente o

termo “alimentos probioticos”, gerando confusdo com outros termos e definicdes
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como de alimentos prebiodticos, conceitos genéricos de alimentos funcionais e
associando a alimentos fermentados, sendo que nem sempre pode-se considerar
com tal alegacdo. E possuem duvidas em relacdo a quais sdo os verdadeiros
beneficios dos alimentos probidticos, o que cada cepa pode desempenhar, quais
formas e frequéncia adequadas de consumo.

E notdério que, os beneficios para a salde, dependem das cepas
probioticas, porém, ndo é divulgado isso de forma detalhada para a populacao,
muitas embalagens/rétulos e propagandas ndo trazem informacdes precisas e
completas, de facil entendimento para a populagdo em geral, algumas informacdes
acabam sendo divulgadas e acessiveis apenas no ambito cientifico. A categoria
marca na maiora dos paises ndo foi fortemente representada, o que permite
efetivamente introduzir fortes estratégias de marketing durante a divulgacdo das
informagdes dos produtos.

Neste estudo foi observado que a palavra mais mencionada,
proporcionalmente entre todos os paises, foi iogurte, visto que € o produto mais
estudado e vendido mundialmente como probiético, destacando mais uma vez a
disseminacdo do conhecimento. Na categoria de alimentos fermentados, foram
identificados muitos exemplos da cultura sendo evocados, destacando que as
representacdes estdo diretamente relacionadas as condicfes historicas, socioldgicas
e ideoldgicas. E importante ressaltar a necessidade de desenvolvimentos de novos
produtos probiéticos em matrizes nao lacteas, porém, a matriz lactea ainda é a mais
importante devido ao processo fermentativo e a visdo/reputacao positiva nas mentes
dos consumidores.

Paralelamente a esse estudo e para melhor compreensdo dos
consumidores e potenciais, uma das maiores empresas multinacionais Chr. Hansen,
divulgou em fevereiro de 2022, uma pesquisa sobre 0 comportamento e
entendimento dos consumidores sobre probidticos. A pesquisa identificou que 71%
dos consumidores entrevistados gostariam de aprender sobre os beneficios dos
probioticos para a saude e sobre como escolher os melhores para si e que muitos
ndo estdo familiarizados com o termo microbiota intestinal. Indo de encontro
novamente a este trabalho, que apresentava a necessidade da industria de
alimentos conhecer melhor as necessidades, comportamento e conhecimento de
seu publico. O conhecimento e a familiaridade com o produto pelo consumidor levam

a representacOes mais precisas.
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O comportamento de compra do consumidor e a decisdo de compra
resultante, sdo fortemente influenciados por caracteristicas culturais, sociais,
pessoais e psicolégicas (Rani, 2014). E fato que, o conhecimento, gera confianca e
isso pode converter em mais consumo e desenvolvimento de produtos alimenticios
probidticos alternativos na prevencdo e melhoria da saude das pessoas.

Em suma, quando se relaciona a representacdo e personalidade, pode-se
afirmar que, pessoas mais conscientes, com elevada abertura e amabilidade e baixo
neuroticismo poderiam ser consumidores assiduos de probiéticos. Porém, o
desconhecido, pode gerar medo e estdo relacionados negativamente a abertura e
extroversdo, podendo relacionar com o desconhecimento por ndo consumir tais
alimentos.

Como observado, a escolha pode ser impactada pela personalidade,
cultura e o comportamento, sendo que, recentemente, pesquisas realizadas por Kim
et al. (2018) examinaram que existem relacdes entre 0 comportamento das pessoas
e sua microbiota.

A personalidade de uma pessoa pode ser um fator de risco para uma
dieta desequilibrada, e isso pode resultar no aumento da probabilidade de
desenvolvimento de obesidade e doencas crbnicas, desestabilizando a microbiota
intestinal, assim como, as escolhas alimentares subsequentes, e com isso,
diminuicdo dos alimentos probioticos. Nesses casos, as diferentes associacoes entre
personalidade e obesidade, podem ser o resultado da interacdo entre personalidade
e cultura (Garrido et al., 2018).

Alimentacdo descontrolada como um elo entre tracos de personalidade e
comportamentos alimentares, relaciona a sensibilidade a recompensa, o controle
cognitivo e o afeto negativo estédo ligados ao IMC e a ingestdo de alimentos (Jokela
et al., 2013; Vainik et al., 2013; Lunn et al., 2014; Gerlach, Herpertz, Loeber, 2015;
Emery & Levine, 2017; Stevenson, 2017; Yang et al., 2018), relaciona-se
negativamente com a extroversao (Elfhag & Morey, 2008; Provencher et al., 2008),
uma medida da sensibilidade as emocfes negativas, com escores elevados de
neuroticismo (Gerlach, Herpertz, Loeber, 2015; Sutin et al., 2011, Sutin, Terracciano,
2016).

O individuo sobrepeso/obeso, pode ter o tragco de personalidade
neuroticismo que se refere ao nivel crénico de desajustamento, instabilidade

emocional e ansiedade, favorecendo um maior consumo e repeticdo de alimentos
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caloricos gerando recompensa emocional. Por outro lado, sabe-se que muito do que
se consume esta associado a microbiota intestinal, considerada o segundo cérebro,
muitas vontades/necessidades alimentares sdo devido a forma de colonizacdo do
intestino. Essa relacdo se da através de um ciclo vicioso, ou seja, quanto mais
alimentos agucarados e gordurosos se consome, maior € a vontade de consumir
mais e mais. Isso esta relacionado ao sincronismo na alimentacdo das culturas
microbianas, pertencentes a microbiota intestinal.

Elucidando, a microbiota intestinal possui um papel importante no sistema
nervoso, exercendo uma comunicacdo bidirecional com o cérebro, através das vias
neuronal, enddécrina, imune e/ou metabdlica, por meio do eixo microbiota-intestino-
cérebro, que também interliga o intestino com o centro da fome/ saciedade, podendo
impactar no comportamento e ingestao alimentar, afetando a qualidade e quantidade
do que é consumido (Bonaz, Bazin, Pellissier, 2018; Kaczmarek, Thompson,
Holscher, 2017; Panduro et al., 2017). O controle da atitude alimentar pela via
neuronal caminha junto a via hedénica, onde ndao apenas hormoénios influenciam a
ingestao alimentar como também o comportamento e humor do individuo, com uma
grande participacdo da microbiota nesse processo, onde um alto e frequente
consumo de alimentos ricos em gordura e agucar ativam a via de recompensa
dopaminérgica, com tendéncia ao vicio nesses alimentos, que consequentemente
levardo a microbiota a um perfil mais negativo, devido a plasticidade de adequarem-
se ao ambiente em beneficio préprio. Esse comportamento alimentar tipo ocidental,
com alto consumo de alimentos industrializados, pode diminuir a diversidade
microbiana, favorecendo a disbiose, alteraces metabodlicas (Mosca, Leclerc, Hugot,
2016), associado a um aumento da permeabilidade intestinal, podendo predispor o
organismo a uma inflamagé&o crénica de baixo grau, levando a altera¢des no controle
da fome/saciedade, aumentando a ingestao alimentar (Sen et al., 2017; Klingbeil, De
La Serre, 2018), principalmente no consumo de alimentos mais palataveis,
diminuindo a sintese de serotonina, que cronicamente pode deprimir o humor desse
individuo e contribuir com a compulsdo alimentar, obesidade e outras desordens
metabdlicas, além de colocar o organismo em um looping infinito, exacerbando o
desequilibrio que aumenta a fome sucessivamente (Ferrari, 2020).

A partir do momento que a obesidade se instala desenvolve-se baixa
autoestima e tracos de neuroticismo, que favorece ainda mais a descompensacao

alimentar, ao mesmo tempo satisfacdo e momentos de felicidade.
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O eixo intestino-cérebro media a comunicacdo entre cérebro e intestino
guando se trata de homeostase do apetite, saciedade e energia (Cummings e
Overduin, 2007; Ahima e Antwi, 2008; Blevins e Baskin, 2010; Gibson et al., 2010;
Suzuki et al., 2010, 2012). Para ter uma boa saude, é necessario a regularizagéo, o
bom funcionamento e comunicagdo entre os 6rgdos dos diferentes sistemas que
compdBe o organismo humanao.

Uma das principais razfes para estudar personalidade e saude é
entender maneiras de melhorar a saude e reduzir o risco de mortalidade. Pessoas
mais conscientes, devem se preocupar mais em seguir padrdes sobre uma
alimentacdo saudavel, do que as pessoas menos conscientes. Ser altamente
consciencioso, ndo impede gque uma pessoa se torne obesa, porém, as pessoas
estdo predispostas a pensar ou se comportar de maneira a reduzir a probabilidade
de se tornarem obesas (Gerlach, Herpertz, Lober, 2015).

Depois de analisar a importancia da personalidade e da cultura, buscou-
se verificar no capitulo Ill, o que a ciéncia pode nos dizer sobre o consumo de
alimentos probioticos, em relagdo a obesidade, através de meta-andlises, sabendo
gue, o consumo destes pode restabelecer o equilibrio da microbiota intestinal, gerar
inimeros beneficios, podendo prevenir algumas doengas.

Através de 8 estudos, e desfechos analisados foi possivel verificar que, o
consumo de alimentos probidticos foi eficaz no IMC, area de gordura visceral (AGV),
area de gordura subcutdnea, massa de gordura corporal, percentual de gordura,
circunferéncia de cintura, quadril e relagdo cintura-quadril (WHR) apresentando
reducéo e simbolizando melhora da composi¢éo corporal. O peso e a massa magra,
nao foram significantes e ndo apresentaram reducdo. Nas analises de subgrupos, foi
verificado resultados positivos de reducédo nos desfechos analisados com o uso da
cepa de microrganismo Lg (Lactobacillus gasseri SBT2055) e no tempo de
intervencdo de 12 semanas periodo mais longo estudado e apresentado na
literatura. Seria importante mais estudos neste periodo (12 semanas) e com
intervencdes maiores. E sabido que, o uso continuo e diario de probidticos
juntamente com uma vida saudavel, vai gerar efeitos positivos na colonizacdo da
microbiota intestinal, assim como beneficios para o organismo e bem-estar.

Por fim, pode-se afirmar que, os alimentos probidticos auxiliam no
equilibrio da microbiota intestinal, podem ser ferramentas essenciais no tratamento

da obesidade, mas para que aconte¢ca o consumo destes alimentos € necessario
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conhecimento, interferéncia cultural para mudanca de comportamento, habitos e
representacdo desses alimentos, assim como a avaliacdo de fatores de
personalidade. Ao examinar uma condicdo como a obesidade, os pesquisadores
precisam se concentrar em toda a cadeia causal
(personalidade—crencas—comportamento—obesidade) e ndo apenas no inicio
(personalidade) e no fim (obesidade). Além disso, atualmente se torna um fator
limitante na escolha e no comportamento, 0 acesso a esses alimentos probioticos,
pois, algumas cepas apresentadas neste estudo ndo estdo disponiveis em produtos
comercializados e aqueles produtos disponiveis no mercado, duas principais marcas
gue utilizam duas cepas distintas, possuem custo elevado. Neste caso, se 0
individuo é aberto e consciencioso, gostaria de consumir um alimento probiético,
porém, ndo possui condi¢cdes financeiras/acesso (a disposicdo) ndo conseguira
consumir estes produtos, sendo que pelo preco comercializado acabam sendo
supérfluos para populacdes de baixa renda, principalmente, familias grandes que
precisariam consumir diariamente e que muitas vezes esses alimentos Ssao
comercializados com poucas unidades. Além disso, sdo produtos que nao trazem os
beneficios imediatos, visiveis, palpaveis que acabe estimulando o consumo, muitas
vezes a percepcao de valor remete ao custo imediato x beneficios.

O mundo ndo se conecta com a realidade, das duas principais cepas de
microrganismos presentes das duas marcas atualmente no mercado, nenhuma
delas foi estudada para estes parametros de obesidade. Muitos microrganismos
estudados na maioria das vezes possuem beneficios comprovados, mas acabam
ndo sendo comercializados, pois as caracteristicas sensoriais presentes ndo sao
ideais, ndo sdo agradaveis ao paladar, muito acidos, sédo idealizados, mas nao

comercializados.
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CONCLUSAO GERAL E PERSPECTIVAS

Os dados da tese mostram claramente, que os alimentos probi6ticos tem
grande potencial e pode ser mais explorados pelas industrias alimenticias, tanto na
aplicacdo em outros tipos de alimentos nao lacteos, quanto na divulgacado e
marketing das informacfes atreladas aos beneficios de cada produto. Foi
demonstrado aqui que, o termo alimento probidtico é pouco conhecido e que os
consumidores possuem muitas davidas a seu respeito. E o conhecimento atrelado a
cultura, personalidade e do proprio publico/consumidor e potenciais nos permite
ampliar visGes de mercado e necessidades.

Esta tese, traz novos insights, que podem subsidiar os proximos estudos:

% Avaliar a personalidade de grupos de individuos sobre o consumo
direto de alimentos probidticos, assim como de outros tipos de alimentos.

% Avaliar a personalidade em relacdo a rotulagem e embalagem de
alimentos.

% Avaliar a representacédo social com diversidade de participantes com
um espectro mais amplo de idade e escolaridade, para avaliar se ha influéncias na
percepcéao conceitual e de consumo.

% Realizar meta-analises sobre diferentes cepas probidticas x relacdo
dose e efeito x prevencgao/tratamento para doencgas.

% Realizar ensaios in vivo das cepas e alimentos probioticos em relagéo
a obesidade e outras patologias.

% Desenvolver novos alimentos probidticos nao lacteos, e tornar o0s

alimentos probidticos industrializados mais acessiveis a todas as classes sociais.
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APENDICES

Apéndice 1. Questionario aplicado na Argentina

Estudio con consumidores

Este cuestionario debe ser completado por personas mayores de 18 afos. Si el
participante tuviere menos de 18 afios, no le sera permitido completar el cuestionario
y Su participacion se terminara automaticamente. El participante recibird la invitacion
para participar. En caso de aceptarla, debera leer el texto completo y seleccionar si
acepta o no participar de la investigacion y si acepta todos los términos de
consentimiento de participacion del estudio.

Correo electrénico

1. ¢ Cual es su edad?
( )menosde 18 afios ( )18 a 29 afos ()30 a 39 arios
()40 a49 afnos ()50 ahb9 afnos () Arriba de 60 afios

2. ¢ Desea participar em este estudio?
()si ( )No

3. Cuando piensa en alimentos probioticos ¢ cuales son las palabras que le vienen
en mente? Escriba 5.

4. Con base en la respuesta anterior, por favor ordene las palabras de la mas
importante a la menos importante.

5. Género
( ) Femenino ( ) Masculino

6. ¢, En qué ciudad naci6?

7. ¢ En qué provincia nacio?

8. Nacionalidad:

9. ¢ Usted se considera una persona?
() Medio rural () Medio urbano



10. ¢,Cual es su ultimo nivel de estudios?
() Primaria incompleta () Primaria ( ) Secundara
() Universitaria () Postgrado

11. ¢ Tiene hijos?
()si ( ) No

12. ¢ Cuantas personas viven con usted?
( )ninguna  ( ) 1 persona ( )2personas ( )3 ad4personas
() Méas de cinco personas

13. ¢ Cual es su profesion?

14. ¢ Cuales es su nivel socioeconémico?

() No trabajo actualmente () Un salario minimo
( ) De 1 a 3 salarios minimos ( ) De 3 a 6 salarios minimos.
( ) De 6 a9 salarios minimos ( ) De 9 a 12 salarios minimos.

() Mas de 12 salarios minimos

15. ¢ Como clasificarias su estilo de vida?
() Me considero atlético () Practico ejercicio regularmente
() Practico ejercicio en algunas ocasiones ( ) No practico ningun ejercicio

16. ¢ En relacion a su peso, diria que...?

() Estoy abajo de mi peso

() Estoy en mi peso ideal

() Estoy un poco arriba de mi peso, pero me siento bien
() Estoy muy por arriba de mi peso

17. ¢ Le gustaria ser una persona delgada?

()Si () No

18. ¢ Cual es tu religion?

() Catdlico () Protestante () Adventista

() Mormén () Ortodoxo () Testigo de Jehova
() Espiritismo () Budismo () Judaismo

() Sikh () Hinduismo () Islamismo

() Umbandista () Agnéstico ( ) Ateo

( )Otro

19. ¢ Sabe lo que son los alimentos probidticos?
()Si ( )No

20. Por favor, dé algunos ejemplos de alimentos probiodticos que conozca:
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21. Considera un probiotico como un:
() alimento () suplemento ( ) ambos
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22. ¢ Considera que los alimentos probiéticos son alimentos funcionales?
()Si ( )No

23. ¢ Consume alimentos probidticos?
()Si ( ) No () Algunas veces

24. Sirespondié NO a la pregunta anterior, ¢,por qué?

() Soy alérgico a algun componente () No me gustan

() Por recomendacion médica () Me ocasionan enfermedades
() Otrarazon

25. ¢ Qué tipo de alimentos probidticos consume con mayor frecuencia?

26. ¢Considera que los alimentos probidticos necesitan alguna modificacién en
relacion a....?

() sabor () textura () apariencia

( )aroma ( ) otros () no necesitan modificaciones

27. ¢ Desde hace cuanto tiempo consume alimentos probioticos?
() algunos meses ( )1afo ( )2abanos
() Més de 5 afios ( ) desde la infancia hasta ahora

28. ¢ Cudl es la frecuencia con la que consume alimentos probioticos?

( ) Unavez al dia ( ) Dos o0 mas veces al dia
( ) Unavez ala semana ( ) Tres o mas veces a la semana
( ) Unavez al mes () No consumo con frecuencia

29. ¢ Cuél es la comida del dia en la que mas consume alimentos probibticos?

() Enla manana, durante el desayuno ( ) A media mafiana ( ) Enla comida

() A media tarde ( )Enlacena () Después de la cena
() En mas de una comida

30.¢,Donde compra generalmente los alimentos probidticos?
() En una panaderia ( ) Ferias de alimentos () Supermercados
( ) Tiendas especializadas ( ) Otras

31. En el momento de la compra, ¢ qué factor es el mas relevante para la eleccion de
probidticos?

() Precio () Apariencia ( ) Envasado
() Marca ( ) Etiqueta () Caducidad
32. ¢ En qué lugar consume los probiéticos?

( )Encasa ( ) En el trabajo

() En el gimnasio () Otros

33. ¢ Cuantas personas que viven con usted?¢ También consumen probidticos?
( ) Sdloyo ( )yo + 1 persona ( ) yo + 2 personas
( )yo+3personas ( )yo + 4 personas



34. Por favor complete la siguiente frase: Yo consumo

probioticos

¢Por qué consumes

alimentos probiéticos? DAL Beccs

Responda aqui

{

35. ¢ Cudl es su opinidn sobre el precio de los productos probidticos?
() Es accesible () Eselevado

36. ¢ Como conocio los alimentos probidticos?

() Recomendacion de alguien () Anuncio em algin medio
() Enlos estantes de las tiendas () Por la escuela
() Recomendacion familiar ( ) Otros

37. ¢ Cudl es la marca de alimentos probidticos que mas consume?
() Activia® () Actimel () Yakoult®

() Yogurisimo ( ) Yoplus ( ) Otro

38. ¢ Por qué diria que es fiel a una marca o producto?

39. ¢ Cuando consume un alimento probidtico, a qué lo asocia?

40. ¢ Recomendaria consumir alimentos probioticos a algun familiar o amigo?

( )Si ( )No

41.¢;Como clasificaria su alimentacion?

() como de todo () vegetariano

() Vegano () ovolactovegetariano ( )otro
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42. Pensando en el tipo de alimentacion que tiene, diria que ¢faltan alimentos

probidticos adaptados para usted?
( )Si ( )No

43. ¢ Conoce la diferencia entre los microorganismos buenos y malos para la salud?

()Si ( )No

44, ;Se sientes seguro consumiendo alimentos con microorganismos como los

probioticos?
( )si ( )No
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45. ¢Considera que los alimentos probidticos necesitan proporcionar mas
informacion al consumidor?

( )Si ( )No

46. ¢ Qué tipo de informacién es necesaria?

47. ¢ Considera que los nifios y adultos mayores deberian de consumir alimentos
probioticos?

( )Si ( )No

48. ¢ Cuales son los productos que deberian ser probidticos?

49. ¢ Consideraria que tiene miedo de consumir alimentos nuevos?
( )si ( )No

50. Pensando en la pregunta anterior, ¢ cual diria que es la razon principal de su
miedo a consumir alimentos nuevos?

51. Busca informacion acerca de los productos probiéticos?
( )Ssi ( )No () Algunas veces

52. Considera que la publicidad tiene algin impacto en la manera de seleccionar
productos?

( )Ssi ( )No ( ) Talvez

A continuacion, hay una lista de caracteristicas personales. Nos gustaria pedirle que
evalle qué tan apropiadas son las caracteristicas para describirlo. Cuanto mas de
acuerdo esté la palabra con su descripcion, debera sefialar un valor cercano a 7.
Cuanto mas alejada, dicho valor sera cercano a 1.

53. Soy una persona a quien no le gusta el cambio

54. Soy una persona ansiosa

55. Soy una persona hostil

56. Soy una persona extrovertida

57. Soy una persona indisciplinada

58. Soy una persona simpatica

59. Soy una persona convencional

60. Soy una persona responsable

61. Soy una persona tranquila

62. Soy una persona habladora
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63. Soy una persona desorganizada

64. Soy una persona curiosa

65. Soy una persona desagradable

66. Soy una persona malhumorada

67. Soy una persona timida

68. Soy una persona trabajadora

69. Soy una persona emocionalmente estable
70. Soy una persona amigable

71. Soy una persona silenciosa

72. Soy una persona abierta a nuevas experiencias

TERMINO DE CONSENTIMIENTO LIBRE Y ESCLARECIDO (TCLE) - Alimentos
Probioticos: Desafio en la evaluacién del Comportamiento del Consumidor a partir de una
tipologia de consumo. Investigadora responsable: Michele Christine Machado de Oliveira
Numero del CAAE: 80624317.8.00.00.5404. Usted esté siendo invitado a participar como
voluntario de una investigacion. Este documento, llamado Término de Consentimiento Libre
y Esclarecido, pretende asegurar sus derechos como participante. Por favor, lea con
atencion y calma, aprovechando para aclarar sus dudas. Si hay preguntas antes o incluso
después, usted podra aclararlas con los investigadores. No habra ningun tipo de
penalizacion o perjuicio si usted no acepta participar o retirar su autorizacién en cualquier
momento. Justificacién y objetivos: El estudio tipolégico sera eficaz en el conocimiento y
analisis del comportamiento del consumidor de probibdticos. Las caracteristicas
comportamentales de los consumidores influencian las percepciones y actitudes en cuanto a
la eleccion, compra, consumo y evaluacién de alimentos probioticos, ya que son alimentos
funcionales y beneficiosos al organismo. Los objetivos de la investigacion son: Conocer el
comportamiento del consumidor en relacién a los alimentos probi6ticos; Construir una
tipologia del consumo de alimentos probidticos; Evaluar creencias, actitudes y habitos
disipados a partir del consumo de productos probioticos; Analizar la influencia del consumo
de probidticos en el estilo de vida de cada persona; Conocer el perfil de estos consumidores.
No se recomienda el uso de este medicamento si tiene menos de 18 afios de edad. La
investigacion "no presenta riesgos previsibles", pues no habra ningln tipo de consumo.
Procedimientos: Los cuestionarios seran respondidos y finalizados si la persona responde
gue tiene mas de 18 afos. Si el participante indica la edad <18 que su participacion se
cerrard automaticamente. El participante recibird la invitacion para participar, si acepta,
tendra que leer el texto completo y seleccionar si acepta o no participar en la investigacion y
gue esta consciente y concuerda con todos los términos del TCLE.

El voluntariado participard en una encuesta utilizando un cuestionario en linea, compuesto
de preguntas directas para la recoleccion de los resultados, buscando observar el perfil de
los entrevistados, para diagnosticar el uso, conocimiento, aplicacién de los alimentos, asi
como identificar la periodicidad y el consumo de alimentos los probiéticos (alimentos
funcionales que contienen microorganismos vivos, que con ingestibn en ndameros
suficientes, ejercen efecto beneficioso al organismo y no sélo nutricion basica). Con el fin de
caracterizar a la poblacion entrevistada y obtener informaciones sobre el habito de consumo
de esos alimentos, se incluyeron en el cuestionario preguntas sobre el grupo de edad, sexo,
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renta y grado de escolaridad, asi como el nivel de consumo de alimentos probidticos. La
duracion estimada es de un maximo de 30 minutos. Beneficios: Conocer el perfil de estos
consumidores, buscando perfeccionar bases de nuevas investigaciones, productos y
desvelar posibles tendencias y dudas en ese asunto. Acompafiamiento y asistencia:
Intervenciones no son aplicables en este estudio, pues sélo habra recoleccion de datos a
través del cuestionario on-line. Secreto y privacidad: Usted tiene la garantia de que su
identidad se mantendra en secreto y no se dara informacién a otras personas gque no formen
parte del equipo de investigadores. En la divulgacion de los resultados de ese estudio, su
nombre no serd citado. Resurreccidbn e Indemnizacién: La investigacion no genera
eventuales dafios derivados de la salud, como el cuestionario sera aplicado de manera on-
line, no habra resarcimiento de gastos de los participantes. Los participantes de la
investigacién que vengan a sufrir cualquier tipo de dafio resultante de su participacion en la
investigacion, prevista o no en el Término de Consentimiento Libre y Esclarecido, tienen
derecho a la indemnizacion por parte del investigador del patrocinador y de las instituciones
involucradas en las diferentes fases de la investigacion la investigacion. Contacto: En caso
de dudas sobre la investigacion, usted podra entrar en contacto con la investigadora Michele
Christine Machado de Oliveira, Direccién: Rua Monteiro Lobato, 80 - Ciudad Universitaria,
Campinas - SP, 13083-862, Departamento Ciencia de Alimentos en la Facultad de
Alimentos Ingenieria de alimentos, (19) 3521-2174, o mcmo.michele@hotmail.com
Anderson de Souza Anne - Asesor y Profesor de la UNICAMP, Facultad de Ingenieria de
alimentos, Departamento de Ciencia de los alimentos, Laboratorio de Microbiologia de
alimentos cuantitativa, Direccién : Calle Monteiro Lobato, 80 - Ciudad Universitaria,
Campinas - SP, 13083-862, Teléfono de contacto: (19) 3521-2174, and@unicamp.br. En
caso de denuncias o reclamaciones sobre su participacién y sobre cuestiones éticas del
estudio, usted podra entrar en contacto con la secretaria del Comité de Etica en
Investigacién (CEP) de la UNICAMP de las 08: 30hs a las 11: 30hs y de las 13: 00hs a 17 :
00hs en la calle: Tessalia Vieira de Camargo, 126; CEP 13083-887 Campinas - SP; (19)
3521-8936 o0 (19) 3521-7187; e-mail: cep@fcm.unicamp.br. El papel del CEP es evaluar y
acompafar los aspectos éticos de todas las investigaciones involucrando a seres humanos.
La Comision Nacional de Etica en Investigacion (CONEP), tiene por objetivo desarrollar la
reglamentacion sobre proteccién de los seres humanos involucrados en las investigaciones.
Informo que el estudio fue aprobado por el CEP ante el cual el proyecto fue presentado y por
la CONEP, cuando pertinente. Me comprometo a utilizar el material y los datos obtenidos en
esta investigacién exclusivamente para los fines previstos en este documento o segun el
consentimiento del participante.

Después de haber recibido aclaraciones sobre la naturaleza de la investigacion, sus
objetivos, métodos, beneficios previstos, riesgos potenciales y la incomodidad que ésta
pueda acarrear.

Acepta participar en esta encuesta:
()Si ( )No
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Apéndice 2. Questionario aplicado no Brasil

Estudo com Consumidores

Esse questionario deve ser preenchido por pessoas maiores de 18 anos. Caso o
participante indicar idade <18 anos a sua participacdo sera encerrada
automaticamente. O participante recebera o convite para participar, se aceitar, vai
ter que ler o texto completo e selecionar se aceita ou nao participar da pesquisa e
gue estéa ciente e concorda com todos os termos do TCLE (no final do questionario).

Endereco de e-mail

1. Qual é a sua idade?
( )menos que 18anos ( )18 a29anos ( )30a39anos
( )40 a49 anos ( ) 50ab59anos () Acima de 60 anos

2. Vocé gostaria de participar desse estudo?
() Sim () Nao

3. Quando vocé pensa em alimentos probidticos o que vém a sua cabeca? Escreva
5 palavras.

4. Com base na resposta anterior, classifique a importancia de cada palavra
produzida, ordenando da mais importante para a menos importante.

5. Sexo
( ) Feminino ( ) Masculino

6. Qual cidade vocé nasceu?
7. Qual estado vocé nasceu?
8. Qual sua nacionalidade?

9. Vocé se considera uma pessoa:
() do meio rural () do meio urbano

10. Qual seu nivel de escolaridade?
() nivel fundamental incompleto ( ) nivel fundamental completo
() nivel médio ( ) graduado ( ) p6s graduado

11. Vocé tem filhos
( )Sim ( ) Néo



12. Quantas pessoas moram com VOcé?
( )nenhuma ( )1 pessoa ( )2pessoas ( )3a4pessoas
() mais de 5 pessoas

13. Qual sua profisséo?

14. Qual sua renda?

() Nao possuo nenhumarenda ( ) Até 1 salario minimo.

( ) De 1 a 3 salarios minimos ( ) De 3 a 6 salarios minimos.
( ) De 6 a 9 salarios minimos ( ) De 9 a 12 salarios minimos.
() Mais de 12 salarios minimos

15. Como vocé classifica o seu estilo de vida?
() se considera um atleta ( ) pratica exercicios fisicos regularmente
() pratica exercicios fisicos eventualmente ( ) n&o pratico exercicios

16. Em relacdo ao seu peso?

() esta abaixo do peso

() esta no seu peso ideal

() estda um pouco acima do peso, mas se sente bem
() esta muito acima do peso

17. Vocé gostaria de ser uma pessoa magra?

( ) Sim ( ) Nao

18. Qual sua religido?

() Catolicismo () Protestantismo () Adventismo

() Mormonismo () Igreja Ortodoxa () Testemunhas de Jeova
() Espiritismo () Budismo () Judaismo

() Sikhismo () Hinduismo () Islamismo

() Umbandista () Agnéstico () Ateu

() Outras

19. Vocé sabe o que sao alimentos probidticos?
( )Sim ( ) Nao

20. Dé exemplos de alimentos probidticos que vocé conhece.

21. Vocé considera o probiético um:
() alimento () suplemento ( ) ambos

22. Vocé considera que alimentos probiéticos sédo alimentos funcionais?
( ) Sim ( ) Nao

23. Vocé consome alimentos probitticos?
() Sim ( ) Néao ( ) Asvezes
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24. Se nao, por qué?

() Sou alérgico a algum componente () Nao gosto
( ) Recomendacao médica () Causa doencgas
() Outros

25. Qual tipo de alimento probidtico vocé mais consome?

26. Vocé considera que os alimentos probidticos precisam de alguma modificacao
em relagao a:

() sabor () textura ( ) aparéncia

( )aroma ( ) outros () n&o necessita modificagcdes

27. Quanto tempo faz que vocé consome alimentos probiéticos?
() alguns meses ( )1ano ( )2a5anos
() mais de 5 anos ( ) dainfancia até hoje

28. Qual a frequéncia em que vocé consome alimentos probibticos?

( ) Umavez ao dia () Duas ou mais vezes ao dia
( ) Uma vez na semana () Trés ou mais vezes na semana
() Uma vez por més () Nao consumo com frequéncia

29. Em que refeicdo do dia vocé mais consome alimentos probiéticos?
( ) manha no café () manh& durante o lanche () no almogo
( )nolanche datarde ( )nojantar ( )naceia ( )em mais de uma refeicdo

30. Onde geralmente vocé compra os alimentos probiéticos?
( ) Padarias ( ) Feiras () Supermercados
( ) Lojas especializadas () Outros

31. No momento da compra, qual fator € o mais relevante para a escolha de
probiéticos?

() Preco () Aparéncia ( ) Embalagem

() Marca ( ) Rotulo ( ) Validade

32. Em qual local vocé consome estes probioticos?
( )emcasa ( )notrabalho ( )naacademia ( ) outros

33. Quantas pessoas que moram com vocé consomem alimentos probidticos?
() somente eu ( ) eue mais 1 pessoa () eu e mais 2 pessoas
( )euemais 3 pessoas ( )eue mais 4 pessoas
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34. Por favor complete a seguinte frase:

Eu consumo

Por que vocé consume probioticos

alimentos probiéticos? porqué....

Responda aqui

{

35. O que vocé acha sobre o preco dos probidticos?
() acessivel ( ) elevado

36. Como vocé conheceu este alimento probidtico?

() indicacdo de alguém () marketing nas midias
() prateleiras de mercados/lojas ( ) escola
() familia () outros

37. Qual marca de produtos vocé mais consome de alimentos probioticos?

() Activia® ( ) Biofibras® () LC1 Active®
() Nesvita/ Actifibras® ( ) Yakult® () Yakult 40®
() Actimel () Outro

38. Por que vocé é fiel a um produto/marca especifico?
39. Quando vocé consume o alimento probidtico, o que vocé associa a ele?

40. Vocé indicaria a um membro da sua familia e/ou amigos, o consumo de
alimentos probioticos?

( )Sim () Néo

41. Pensando na sua alimentacdo, como voceé se classifica?

() como de tudo () vegetariano

() vegetariano restrito (vegano) () ovolactovegetariano () outros

42. Pensando na questao anterior, de acordo com o seu tipo de alimentacéo, faltam
alimentos probioticos adaptados para vocé?
() Sim ( ) Nao

43. Vocé conhece a diferenca entre micro-organismos bons e ruins para a saude?
( )Sim () Néo
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44. Vocé se sente seguro em consumir alimentos contendo micro-organismos, como
0S probiodticos?
() Sim () Néo

45. Vocé considera que os alimentos probioticos precisem de mais informacdes?
() Sim ( ) Néo

46. Quais informacgdes sdo necessarias?

47. Vocé acha que criancas e pessoas idosas devem consumir produtos
probioticos?

() Sim ( ) Nao

48. Quais produtos vocé acredita que deveriam ser probioticos?

49. Vocé tem medo de ingerir alimentos novos?
( )Sim () Néo

50. Com base na questao anterior, por que vocé tem medo?

51. Vocé geralmente busca informacgdes sobre probiéticos?

( )Sim ( ) Nao ( ) Asvezes

52. Vocé acredita que a publicidade tem impacto sobre a decisdo de escolher um
produto?

() Sim ( ) Nao ( ) Talvez

Abaixo ha uma lista de caracteristicas e pedimos que julgue o quanto elas séo
adequadas para descrever vocé. Quanto MAIS vocé CONCORDA que a palavra o
descreva, mais perto do numero 7 deve assinalar. Quanto MENOS vocé
CONCORDA que a palavra o descreva, mais perto do niumero 1 deve assinalar.
Discordo totalmente (1) Nem concordo, nem discordo (4) Concordo totalmente (7)
53. Eu sou uma pessoa que nao gosta de mudancas

54. Eu sou uma pessoa ansiosa

55. Eu sou uma pessoa pouco amigavel

56. Eu sou uma pessoa extrovertida

57. Eu sou uma pessoa indisciplinada

58. Eu sou uma pessoa simpatica

59. Eu sou uma pessoa convencional

60. Eu sou uma pessoa responsavel

61. Eu sou uma pessoa tranquila
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62. Eu sou uma pessoa comunicativa

63. Eu sou uma pessoa desorganizada

64. Eu sou uma pessoa que tem curiosidade

65. Eu sou uma pessoa antipatica

66. Eu sou uma pessoa temperamental

67. Eu sou uma pessoa timida

68. Eu sou uma pessoa esforcada

69. Eu sou uma pessoa emocionalmente estavel
70. Eu sou uma pessoa amigavel

71. Eu sou uma pessoa calada

72. Eu sou uma pessoa aberta a novas experiéncias

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO - Alimentos Probi6ticos:
Desafio na avaliacdo do Comportamento do Consumidor a partir de uma tipologia de
consumo. Pesquisadora responsavel: Michele Christine Machado de Oliveira
Numero do CAAE: 80624317.8.0000.5404. Vocé esta sendo convidado a participar
como voluntdrio de uma pesquisa. Este documento, chamado Termo de
Consentimento Livre e Esclarecido, visa assegurar seus direitos como participante.
Por favor, leia com atencdo e calma, aproveitando para esclarecer suas duvidas. Se
houver perguntas antes ou mesmo depois, vocé podera esclarecé-las com o0s
pesquisadores. Nao havera nenhum tipo de penalizacdo ou prejuizo se vocé nao
aceitar participar ou retirar sua autorizagdo em qualquer momento. Justificativa e
objetivos: O estudo tipologico serd eficaz no conhecimento e andlise do
comportamento do consumidor de probiéticos. Caracteristicas comportamentais dos
consumidores influenciam as percepcdes e atitudes quanto a escolha, compra,
consumo e avaliacdo de alimentos probiéticos, visto que sdo alimentos funcionais e
benéficos ao organismo. Os objetivos da pesquisa sao: Conhecer o comportamento
do consumidor em relacdo aos alimentos probiodticos; Construir uma tipologia do
consumo de alimentos probioticos; Avaliar crengas, atitudes e habitos dissipados a
partir do consumo de produtos probidticos; Analisar a influéncia do consumo de
probioticos no estilo de vida de cada pessoa; Conhecer o perfil desses
consumidores. Desconfortos e riscos: Vocé ndo deve participar deste estudo se tiver
menos que 18 anos de idade. A pesquisa “ndo apresenta riscos previsiveis”, pois
ndo havera nenhum tipo de consumo. Procedimentos: Os questionarios serao
respondidos e finalizados se a pessoa responder que tem mais de 18 anos. Caso o
participante indicar idade <18 que a participacdo dele sera encerrada
automaticamente. O participante recebera o convite para participar, se aceitar, vai
ter que ler o texto completo e selecionar se aceita ou nao participar da pesquisa e
gue esta ciente e concorda com todos os termos do TCLE. O voluntério ira participar
de uma pesquisa utilizando um questionario on-line, composto de perguntas diretas
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para coleta dos resultados, procurando observar o perfil dos entrevistados, para
diagnosticar o uso, conhecimento, aplicacdo dos alimentos, bem como identificar a
periodicidade e o consumo de probidticos (alimentos funcionais que contém micro-
organismos Vivos, que com ingestao em numeros suficiente, exercem efeito benéfico
ao organismo e ndo somente nutricdo basica). Com a finalidade de caracterizar a
populacdo entrevistada e obter informagcdes sobre o habito de consumo desses
alimentos, foram incluidas no questionario perguntas sobre a faixa etaria, sexo,
renda e grau de escolaridade, bem como o nivel de consumo de alimentos
probioticos. A duracdo estimada € de no maximo 30 minutos. Beneficios: Conhecer
o perfil desses consumidores, buscando aprimorar bases de novas pesquisas,
produtos e desvendar possiveis tendéncias e ddvidas nesse assunto.
Acompanhamento e assisténcia: Intervencdes nao sao aplicaveis neste estudo, pois
somente haver4 coleta de dados através do questionario on-line. Sigilo e
privacidade: Vocé tem a garantia de que sua identidade sera mantida em sigilo e
nenhuma informacédo serd dada a outras pessoas que nao fagcam parte da equipe de
pesquisadores. Na divulgacdo dos resultados desse estudo, seu nome nao sera
citado. Ressarcimento e Indenizacdo: A pesquisa ndo gera eventuais danos
decorrentes a saude, como o0 questionario serd aplicado de maneira on-line, nédo
havera ressarcimento de despesas dos participantes. Os participantes da pesquisa
gue vierem a sofrer qualquer tipo de dano resultante de sua participacdo na
pesquisa, previsto ou ndo no Termo de Consentimento Livre e Esclarecido, tém
direito a indenizacao, por parte do pesquisador, do patrocinador e das instituicdes
envolvidas nas diferentes fases da pesquisa. Contato: Em caso de davidas sobre a
pesquisa, vocé podera entrar em contato com a pesquisadora Michele Christine
Machado de Oliveira, Endereco: Rua Monteiro Lobato, 80 - Cidade Universitéria,
Campinas - SP, 13083-862, Departamento Ciéncia de Alimentos na Faculdade de
Engenharia de Alimentos, (19) 3521-2174, mcmo.michele@hotmail.com ou
Anderson de Souza Sant’Ana - Orientador e Docente da UNICAMP, Faculdade de
Engenharia de Alimentos, Departamento Ciéncia de Alimentos, Laboratério
Microbiologia Quantitativa de Alimentos, Endereco: Rua Monteiro Lobato, 80 -
Cidade Universitaria, Campinas - SP, 13083-862, Telefone para contato: (19) 3521-
2174, and@unicamp.br. Em caso de dendncias ou reclamacbes sobre sua
participacdo e sobre questdes éticas do estudo, vocé podera entrar em contato com
a secretaria do Comité de Etica em Pesquisa (CEP) da UNICAMP das 08:30hs as
11:30hs e das 13:00hs as 17:00hs na Rua: Tessdlia Vieira de Camargo, 126; CEP
13083-887 Campinas — SP; telefone (19) 3521-8936 ou (19) 3521-7187; e-mail:
cep@fcm.unicamp.br. O papel do CEP é avaliar e acompanhar os aspectos éticos
de todas as pesquisas envolvendo seres humanos. A Comissdo Nacional de Etica
em Pesquisa (CONEP), tem por objetivo desenvolver a regulamentacdo sobre
protecao dos seres humanos envolvidos nas pesquisas.

Informo que o estudo foi aprovado pelo CEP perante o qual o projeto foi apresentado
e pela CONEP, quando pertinente. Comprometo-me a utilizar o material e os dados
obtidos nesta pesquisa exclusivamente para as finalidades previstas neste
documento ou conforme o consentimento dado pelo participante.

Apés ter recebido esclarecimentos sobre a natureza da pesquisa, seus objetivos,
métodos, beneficios previstos, potenciais riscos e 0 incdbmodo que esta possa
acarretar.

Vocé aceita participar dessa pesquisa?
( )Sim () Néo
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Apéndice 3. Questionario aplicado na Eslovénia

Study with Consumers

This questionnaire must be completed by people over 18 years old. If the participant
indicates an age of <18 years old, his/her participation will be automatically
terminated. Once the participant receives the invitation to respond to the
guestionnaire, he/she must read the full questionnaire and decide to accept or
decline to participate in the research. By accepting the invitation, a participant states
that he/she is aware and agrees with all the terms of the written informed consent
form (WICF) (at the end of the questionnaire).

Email address

1. What is your age?
() less than 18 years ( ) 18to 29 years ( ) 30to 39 years
( ) 40to 49 years ()50 to 59 years () Over 60 years

2. Would you like to participate in this study?
( )Yes ( )No

3. What comes to your mind when you think about probiotic foods? Please write 5
words that represent your thinking about probiotic foods.

4. Based on the previous answer, rank the importance of each word that came into
your mind from, the most important to the least important.

5. Gender
( )Female ( ) Male

6. Where were you born (city)?
7. Which state you born?
8. What is your nationality?

9. You do consider yourself a person:
() from the rural areas ( ) from the urban areas

10. What is your level of education?
() incomplete elementary school () complete elementary school
() middle level () high school ( )university ( ) pos-graduate
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11. Do you have children?
( )Yes ( )No

12. How many people live with you?
( ) none ( )1 person ( ) 2 people ( ) 3to4 people
() more than 5 people

13. What is your profession?

14. What is your monthly income?

() I have no income ( ) Up to 1 minimum wage.

() From 1 to 3 minimum wages ( ) From 3 to 6 minimum wages.
() From 6 to 9 minimum wages () From 9 to 12 minimum wages.
() More than 12 minimum wages

15. How do you rate your lifestyle?
() I consider myself an athlete () I practice exercises regularly
() I practice exercises eventually () 1 do not practice exercises

16. In relation to your weight?
() I'am underweight ( ) 1'am at my ideal weight
() I am slightly overweight, but | feel good ( ) I am overweight

17. Would you like to be a thin person?
( )Yes ( )No

18. What is your religion?

() Catholicism () Protestantism () Adventism

() Mormonism () Orthodox Church () Jehovah's Witnesses
() Spiritism () Buddhism () Judaism

() Sikhism () Hinduism () Islam

() Umbanda () Agnostic () Atheist

() Other

19. Do you know what probiotic foods are?
() Yes ( )No

20. Give examples of probiotic foods that you know.

21. Do you consider probiotic a:
( ) food () supplement () both

22. Do you consider probiotic foods to be functional foods?
() Yes ( )No

23. Do you consume probiotic foods?
( )Yes ( )No () Sometimes
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24. If not, why?
() I'm allergic to some of their components () | do not like probiotic foods
() Medical recommendation ( ) It can cause diseases ( ) Other reasons

25. What type of probiotic food do you consume most frequently?

26. Do you consider that probiotic foods need some modification in relation to:
() flavor () texture ( ) appearance

( )aroma () other () they do not require any modifications
27. How long have you been consuming probiotic foods?

() afew months ( )1lyear ( )2to5years

( ) morethan5years ( )from childhood till today

28. How often do you consume probiotic foods?

() Once a day ( ) Two or more times a day
() Once a week () Three or more times a week
() Once a month () 1 do not consume them frequently

29. In which meal/period of the day do you most frequently consume probiotic foods?
( ) breakfast ( ) during lunch () at lunch
() in the afternoon snack ( ) at dinner ( ) at supper ( ) in more than one meal

30. Where do you usually purchase probiotic foods?
( ) Bakeries () Trade Fair () Supermarkets
() Specialty Shops ( ) Other

31. At the time of purchase, which factor is most relevant for the choice of probiotics?
() Price () Appearance () Packaging
( ) Brand ( ) Label () Expiry date

32. Where do you consume probiotics foods?
( Yathome ( )atwork ( )atthegym ( ) any other place

33. How many people living with you also consume probiotic foods?
() just myself ( ) myself and another person ( ) myself and 2 other people
() myself and 3 more people ( ) myself and 4 more people
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| consume

34. Please complete the following sentence: _
probiotics

Why do you consume

because....
probiotic foods?

Answer here

{

35. What do you think about the price of probiotics?

( ) accessible () high

36. How did you get to know about this probiotic food you mentioned above?
() someone else indication () marketing in the media

() saw at the markets / stores’ shelves () school

() family ( ) others

37. What brand of products do you most eat from probiotic foods?
38. Why do you frequently purchase this specific brand / product?
39. What do you frequently relate to a probiotic food you consume?

40. Would you indicate probiotic foods to a family member or friends?
( )Yes ( ) No

41. Considering your dietary habits, how do you classify yourself?
() omnivore ( ) vegetarian () strict vegetarian (vegan)
() ovolactovegetarian () others

42. Thinking about the previous question, according to your type of diet, are there
any probiotic foods that are tailored to you?
( )Yes ( )No

43. Do you know the difference between good and bad micro-organisms for your
health?
( )Yes ( )No

44. Do you feel safe in consuming foods containing micro-organisms, such as
probiotics?
( )Yes ( ) No
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45. Do you think that more information about probiotic foods are needed?
( )Yes ( ) No

46. What information is needed?

47. Do you think that children and the elderly should consume probiotic foods?
() Yes ( )No

48. What other products do you believe should contain probiotics?

49. Are you afraid of ingesting new foods products?
( )Yes ( ) No

50. Based on the previous question, why are you afraid?

51. Do you usually seek information about probiotics?
( )Yes ( )No () Sometimes

52. Do you believe that advertising has an impact on the decision to choose a
product?

( )Yes ( )No ( ) Maybe

Below there is a list of personal characteristics. We would like to ask you to judge
how well any characteristics are appropriate to describe you. The more you AGREE
that the word describes you, the closer to the number 7 you should point out. The
less you AGREE that the word describes you, the closer to the number 1 you should
point out.

53. I am a person who does not like change

54. 1 am a person anxious

55. I am a person unfriendly

56. | am a person extroverted

57. 1 am a person undisciplined

58. | am a person likeable

59. | am a person conventional

60. | am a person responsible

61. 1 am a person calm

62. | am a person talkative

63. | am a person disorganized
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64. | am a person curious

65. | am a person unlikable

66. | am a person moody

67. 1 am a person shy

68. | am a person hardworking

69. | am a person emotionally stable
70. 1 am a person friendly

71. 1 am a person quiet

72. 1 am a person open to new experiences

Written Informed Consent Form (WICF). - Probiotic Foods: Challenge in the
evaluation of Consumer Behavior from a typology of consumption. Researcher in
charge: Michele  Christine  Machado de  Oliveira CAAE  number:
80624317.8.0000.5404. You are being asked to volunteer for a survey. This
document, called the Free and Informed Consent Form, aims to ensure your rights as
a participant. Please read carefully and calmly, taking the opportunity to clarify your
doubts. If you have questions before or even afterwards, you can clarify them with
the researchers. There will be no penalty or loss if you do not agree to participate or
withdraw your authorization at any time. Rationale and objectives: The typological
study will be effective in the knowledge and analysis of the behavior of the consumer
of probiotics. Behavioral characteristics of consumers influence the perceptions and
attitudes regarding the choice, purchase, consumption and evaluation of probiotic
foods, since they are functional foods and beneficial to the organism. The objectives
of the research are: To know the behavior of the consumer in relation to probiotic
foods; To construct a typology of the consumption of probiotic foods; To evaluate
beliefs, attitudes and habits dissipated from the consumption of probiotic products;
To analyze the influence of the consumption of probiotics on the lifestyle of each
person; Know the profile of these consumers. Discomforts and risks: You should not
participate in this study if you are less than 18 years of age. The research "presents
no foreseeable risks"”, since there will be no consumption of any kind. Procedures:
The questionnaires will be answered and finalized if the respondent is over 18 years
old. If the participant indicates age <18 that his participation will be automatically
closed. The participant will receive the invitation to participate, if he accepts, will have
to read the full text and select whether to accept or not to participate in the research
and that he is aware and agrees with all the terms of the TCLE. The volunteer will
participate in a survey using an online questionnaire, composed of direct questions to
collect the results, seeking to observe the profile of the interviewees, to diagnose the
use, knowledge, food application, as well as to identify the periodicity and
consumption of probiotics (functional foods containing living microorganisms, which
with sufficient intakes, exert a beneficial effect on the organism and not only basic
nutrition). In order to characterize the interviewed population and to obtain
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information about the consumption habits of these foods, questions on age, sex,
income and educational level, as well as the level of consumption of probiotic foods
were included in the questionnaire. The estimated duration is a maximum of 30
minutes. Benefits: Know the profile of these consumers, seeking to hone new
research bases, products and unveil possible trends and doubts in this subject.
Follow-up and assistance: Interventions are not applicable in this study, as there will
only be data collection through the online questionnaire. Secrecy and Privacy: You
are guaranteed that your identity will be kept confidential and no information will be
given to others who are not part of the research team. In disclosing the results of this
study, his name will not be cited. Compensation and Compensation: The research
does not generate any damages due to health, as the questionnaire will be applied
on-line, there will be no reimbursement of expenses of the participants. Research
participants who suffer any damage resulting from their participation in the research,
whether or not provided for in the Informed Consent Term, have the right to
indemnity, on the part of the researcher, the sponsor and the institutions involved in
the different phases of the research. search. Contact: In case of doubts about the
research, you can contact the researcher Michele Christine Machado de Oliveira,
Address: Rua Monteiro Lobato, 80 - Cidade Universitaria, Campinas - SP, 13083-
862, Department of Food Science in Faculty of Food Engineering, (19) 3521-2174,
mcmo.michele@hotmail.com or Anderson de Souza Sant'Ana - Advisor and
Professor of UNICAMP, Faculty of Food Engineering, Food Science Department,
Laboratory Food Quantitative Microbiology, Address : Rua Monteiro Lobato, 80 -
Cidade Universitaria, Campinas - SP, 13083-862, Telephone for contact: (19) 3521-
2174, and@unicamp.br. In the event of complaints or complaints about your
participation and ethical issues of the study, you may contact the Secretariat of the
Research Ethics Committee (CEP) of UNICAMP from 08:30 to 11:30 and from 13:00
to 17:00 : 00hs on the Street: Tessdlia Vieira de Camargo, 126; CEP 13083-887
Campinas - SP; telephone (19) 3521-8936 or (19) 3521-7187; e-mail:
cep@fcm.unicamp.br. The CEP's role is to evaluate and monitor the ethical aspects
of all research involving human subjects. The National Commission for Research
Ethics (CONEP) aims to develop regulations on the protection of human beings
involved in research.

| inform that the study was approved by the CEP before which the project was
presented and by CONEP, when pertinent. | undertake to use the material and data
obtained in this research solely for the purposes set forth in this document or
according to the consent given by the participant.

After receiving clarification about the nature of the research, its objectives, methods,
expected benefits, potential risks and the inconvenience it may entail.

Do you agree to participate in this survey?
( )Yes ( )No
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Apéndice 4. Questionario aplicado em Honduras

Estudio con consumidores

Este cuestionario debe ser llenado por personas mayores de 18 afios. Si el
participante indica edad <18 afos su participacion se inhabilitar4d automaticamente.
El participante recibira la invitacion para participar, si acepta, tendra que leer el texto
completo y seleccionar si acepta 0 no participar de la investigacién y que esta
consciente y concuerda con todos los términos de consentimiento de participacion
del estudio (al final del cuestionario).

Correo electrénico

1. ¢ Cudl es su edad?
() Menor de 18 afios ( )18 a?29afos ( ) 30a39afos
()40 a 49 afios ()50 a59 afnos () Mayor de 60 afios

2. ¢ Desea participar en este estudio?
( )Si ( )No

3. Cuando piensa en alimentos probidticos, ¢qué viene a su mente? Describa en 5
palabras.

4. Con base en la respuesta anterior, por favor ordene las palabras de la mas
importante a la menos importante

5. Género
( ) Femenino ( ) Masculino

6. ¢, En qué ciudad naci6?

7. ¢, En qué departamento y municipio naci6?

8. Nacionalidad:

9. Usted se considera una persona:
() Medio rural () Medio urbano
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10. ¢, Cual es su ultimo grado de estudios?

() Educacion basica incompleta ( ) Bésica (grados 1 a 9)

() Preparatoria o secundaria técnica (grados 10 a 12)

( ) Licenciatura o técnico universitario ( ) Posgrado (Maestria, Doctorado,
Posdoctoral)

11. ¢ Tiene hijos?
()si ( ) No

12. ¢ Cuantas personas viven con usted?
( )ninguna  ( ) 1 persona ( )2personas ( )3a4personas
() Més de cinco personas

13. ¢ Cual es su profesion?

14. ¢ Cuanto es su ingreso mensual?

() No laboro actualmente () Un salario minimo
( ) De 1 a 3 salarios minimos ( ) De 3 a 6 salarios minimos.
( ) De 6 a9 salarios minimos ( ) De 9 a 12 salarios minimos.

() Més de 12 salarios minimos

15. ¢ Como clasificaria su estilo de vida?
() Me considero atlético () Practico ejercicio regularmente
() Practico ejercicio en algunas ocasiones ( ) No practico ningun ejercicio

16. ¢ En relacion a su peso, diria que...?

() Estoy por debajo de mi peso

() Estoy en mi peso ideal

() Estoy un poco por encima de mi peso, pero me siento bien
() Estoy muy por encima de mi peso

17. ¢ Le gustaria ser una persona delgada?

()si () No

18. ¢ Cual es su religién?

() Catdlico () Protestante () Adventista

() Mormén () Ortodoxo () Testigo de Jehova
() Espiritismo () Budismo () Judaismo

() Sikh () Hinduismo () Islamismo

() Umbandista () Agnéstico ( ) Ateo

( )Otro

19. ¢ Sabe qué son los alimentos probi6ticos?
()Si ( )No

20. Por favor, dé algunos ejemplos de alimentos probiodticos que conoce:
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21. Considera un probi6tico como un:
( ) alimento () suplemento ( ) ambos

22. ¢ Considera que los alimentos probiéticos son alimentos funcionales?
()sSi ( )No

23. ¢ Consume alimentos probiéticos?
()Si ( )No () Algunas veces

24. Sirespondié NO a la pregunta anterior, ¢ por qué?

() Soy alérgico a algun componente () No me gustan

() Por recomendacién médica () Me ocasionan enfermedades
( ) Otrarazén

25. ¢ Qué tipo de alimentos probidticos consume con mayor frecuencia?

26. ¢Considera que los alimentos probidticos necesitan alguna modificacién en
relacion a....?

() sabor () textura () apariencia

( )aroma ( ) otros () no necesitan modificaciones

27. ¢ Desde hace cuanto tiempo consume alimentos probioticos?
() algunos meses ( ) 1afo ( )2abafos
() Mas de 5 afos () desde la infancia hasta ahora

28. ¢ Con qué frecuencia consume alimentos probioticos?

( ) Unavez al dia ( ) Dos 0 mas veces al dia
( ) Unavez ala semana ( ) Tres o mas veces a la semana
( ) Unavez al mes () No consumo con frecuencia

29. ¢ Cuél es la comida del dia en la que mas consume alimentos probibticos?
( )En la mafana, durante el desayuno ()A media mafiana ( )En el almuerzo
(' )A media tarde ( )En la cena ( )Después de la cena ( )En mas de una comida

30. ¢ Donde compra generalmente los alimentos probidticos?
() En una panaderia ( ) Ferias de alimentos ( ) Supermercados
() Tiendas especializadas ( ) Otros

31. En el momento de la compra, ¢ qué factor es el mas relevante para la eleccion de
probioticos?

() Precio () Apariencia () Empaque

( ) Marca ( ) Etiqueta ( ) Caducidad

32. ¢ En qué lugar consumes los probioticos?
( )Encasa ( ) En el trabajo
() En el gimnasio ( ) Otros
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33. ¢Cuantas de las personas con quienes vive también consumen alimentos
probioticos?

( ) Soloyo ( )yo + 1 persona ( ) yo + 2 personas

( )yo+3personas ( )yo + 4 personas

34. Por favor complete la siguiente frase:

Yo consumo

¢Por qué consumes probiéticos

alimentos probiéticos? porque....

Responde aqui

35. ¢ Cudl es su opinién sobre el precio de los productos probiéticos?

() Es accesible () Es elevado

36. ¢,Como fue que conocio los alimentos probidticos?
() Recomendacion de alguien () Anuncio en algin medio

() Enlos estantes de las tiendas () Por la escuela o centro de estudios

() Recomendacion familiar ( ) Otros

37. ¢ Cudl es la marca de alimentos probidticos que mas consume?

() Activia® (' ) Jugo Activia® () Nestlé Cerelac®
( ) Lala balance® () Yakult® () Kefir®
() Otros

38. ¢ Por qué diria que es fiel a una marca o producto?
39. Al consumir un alimento probidtico, ¢ qué asocia a el?

40. ¢ Recomendaria consumir alimentos probioticos a algun familiar o amigo?
( )si ( )No

41. ¢ Como clasificaria su alimentacién?
() como de todo () vegetariano
() vegano () ovolactovegetariano ( )otro
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42. Pensando en el tipo de alimentacion que tiene, diria que ¢faltan alimentos
probioticos adaptados para usted?
()sSi ( )No

43. ¢ Conoce la diferencia entre los microorganismos buenos y malos para la salud?
( )Si ( )No

44. ;Se siente seguro consumiendo alimentos con microorganismos como los
probidticos?

( )Si ( )No

45. ¢Considera que los alimentos probidticos necesitan proporcionar mas
informacion al consumidor?

( )Si ( )No

46. ¢ Qué tipo de informacién es necesaria?

47. ¢Considera que los nifios y adultos mayores deberian de consumir alimentos
probidticos?

( )Si ( )No

48. ¢ Cuales son los productos que deberian ser probibticos?

49. ¢ Consideraria que tiene miedo de consumir alimentos nuevos?
( )Si ( )No

50. Pensando en la pregunta anterior, ¢cual diria que es la razén principal de su
miedo a consumir alimentos nuevos?

51. ¢ Busca informacién acerca de los productos probioticos?
( )Si ( )No () Algunas veces

52. ¢Considera que la publicidad tiene algun impacto en la manera en que
selecciona productos?

( )Si ( ) No ( ) Talvez

A continuacion, hay una lista de caracteristicas personales. Nos gustaria pedirle que
juzgue qué tan apropiadas son para describirle. Cuanto mas de acuerdo esté con tal
caracteristica, debera sefialar o marcar mas cerca del numero 7. Cuanto menos de
acuerdo esté, debera marcar mas cerca del numero 1.

53. Soy una persona a quien no le gusta el cambio

54. Soy una persona ansiosa

55. Soy una persona hostil

56. Soy una persona extrovertida

57. Soy una persona indisciplinada
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58. Soy una persona simpatica

59. Soy una persona convencional

60. Soy una persona responsable

61. Soy una persona tranquila

62. Soy una persona habladora

63. Soy una persona desorganizada

64. Soy una persona curiosa

65. Soy una persona desagradable

66. Soy una persona malhumorada

67. Soy una persona timida

68. Soy una persona trabajadora

69. Soy una persona emocionalmente estable
70. Soy una persona amigable

71. Soy una persona silenciosa

72. Soy una persona abierta a nuevas experiencias

TERMINO DE CONSENTIMIENTO LIBRE Y ESCLARECIDO (TCLE) - Alimentos
Probioticos: Desafio en la evaluacion del Comportamiento del Consumidor a partir
de una tipologia de consumo. Investigadora responsable: Michele Christine Machado
de Oliveira Numero del CAAE: 80624317.8.00.00.5404. Usted esté siendo invitado a
participar como voluntario de una investigacion. Este documento, llamado Término
de Consentimiento Libre y Esclarecido, pretende asegurar sus derechos como
participante. Por favor, lea con atenciéon y calma, aprovechando para aclarar sus
dudas. Si hay preguntas antes o incluso después, usted podra aclararlas con los
investigadores. No habra ningun tipo de penalizacion o perjuicio si usted no acepta
participar o retirar su autorizacién en cualquier momento. Justificacion y objetivos: El
estudio tipolégico sera eficaz en el conocimiento y analisis del comportamiento del
consumidor de probidticos. Las caracteristicas comportamentales de los
consumidores influencian las percepciones y actitudes en cuanto a la eleccion,
compra, consumo Yy evaluacion de alimentos probidticos, ya que son alimentos
funcionales y beneficiosos al organismo. Los objetivos de la investigacion son:
Conocer el comportamiento del consumidor en relacion a los alimentos probiéticos;
Construir una tipologia del consumo de alimentos probioticos; Evaluar creencias,
actitudes y habitos disipados a partir del consumo de productos probi6ticos; Analizar
la influencia del consumo de probidticos en el estilo de vida de cada persona;
Conocer el perfil de estos consumidores. No se recomienda el uso de este
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medicamento si tiene menos de 18 afios de edad. La investigacion "no presenta
riesgos previsibles”, pues no habra ningun tipo de consumo. Procedimientos: Los
cuestionarios seran respondidos Y finalizados si la persona responde que tiene mas
de 18 afos. Si el participante indica la edad <18 su participacion se cerrara
automaticamente. El participante recibira la invitacion para participar, si acepta,
tendra que leer el texto completo y seleccionar si acepta o no participar en la
investigacién y que esta consciente y concuerda con todos los términos del TCLE.

El voluntariado participard en una encuesta utilizando un cuestionario en linea,
compuesto de preguntas directas para la recoleccion de los resultados, buscando
observar el perfil de los entrevistados, para diagnosticar el uso, conocimiento,
aplicacién de los alimentos, asi como identificar la periodicidad y el consumo de
alimentos los probioticos (alimentos funcionales que contienen microorganismos
vivos, que con ingestion en numeros suficientes, ejercen efecto beneficioso al
organismo y no solo nutricion basica). Con el fin de caracterizar a la poblacion
entrevistada y obtener informaciones sobre el habito de consumo de esos alimentos,
se incluyeron en el cuestionario preguntas sobre el grupo de edad, sexo, renta y
grado de escolaridad, asi como el nivel de consumo de alimentos probiéticos. La
duracion estimada es de un maximo de 30 minutos. Beneficios: Conocer el perfil de
estos consumidores, buscando perfeccionar bases de nuevas investigaciones,
productos y desvelar posibles tendencias y dudas en ese asunto. Acompafiamiento y
asistencia: Intervenciones no son aplicables en este estudio, pues sélo habra
recoleccién de datos a través del cuestionario on-line. Secreto y privacidad: Usted
tiene la garantia de que su identidad se mantendr4 en secreto y no se dara
informacion a otras personas que no formen parte del equipo de investigadores. En
la divulgacion de los resultados de ese estudio, su nombre no sera citado.
Resurreccion e Indemnizacion: La investigacion no genera eventuales dafios
derivados de la salud, como el cuestionario sera aplicado de manera on-line, no
habra resarcimiento de gastos de los participantes. Los participantes de la
investigacion que vengan a sufrir cualquier tipo de dafio resultante de su
participaciéon en la investigacion, prevista o no en el Término de Consentimiento
Libre y Esclarecido, tienen derecho a la indemnizacién por parte del investigador del
patrocinador y de las instituciones involucradas en las diferentes fases de la
investigaciéon la investigacion. Contacto: En caso de dudas sobre la investigacion,
usted podra entrar en contacto con la investigadora Michele Christine Machado de
Oliveira, Direccién: Rua Monteiro Lobato, 80 - Ciudad Universitaria, Campinas - SP,
13083-862, Departamento Ciencia de Alimentos en la Facultad de Alimentos
Ingenieria de alimentos, (19) 3521-2174, o mcmo.michele@hotmail.com Anderson
de Souza Anne - Asesor y Profesor de la UNICAMP, Facultad de Ingenieria de
alimentos, Departamento de Ciencia de los alimentos, Laboratorio de Microbiologia
Cuantitativa de Alimentos, Direccion : Calle Monteiro Lobato, 80 - Ciudad
Universitaria, Campinas - SP, 13083-862, Teléfono de contacto: (19) 3521-2174,
and@unicamp.br. En caso de denuncias o reclamaciones sobre su participacion y
sobre cuestiones éticas del estudio, usted podra entrar en contacto con la secretaria
del Comité de Etica en Investigacion (CEP) de la UNICAMP de las 08: 30hs a las 11:
30hs y de las 13: 00hs a 17 : 00hs en la calle: Tessélia Vieira de Camargo, 126; CEP
13083-887 Campinas - SP; (19) 3521-8936 o (19) 3521-7187; e-mail:
cep@fcm.unicamp.br. El papel del CEP es evaluar y acompafar los aspectos éticos
de todas las investigaciones involucrando a seres humanos. La Comisién Nacional
de Etica en Investigacion (CONEP), tiene por objetivo desarrollar la reglamentacion
sobre proteccion de los seres humanos involucrados en las investigaciones.
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Informo que el estudio fue aprobado por el CEP ante el cual el proyecto fue
presentado y por la CONEP, cuando pertinente. Me comprometo a utilizar el material
y los datos obtenidos en esta investigacion exclusivamente para los fines previstos
en este documento o segun el consentimiento del participante.

Después de haber recibido aclaraciones sobre la naturaleza de la investigacion, sus
objetivos, métodos, beneficios previstos, riesgos potenciales y la incomodidad que
ésta pueda acarrear.

¢Acepta participar en esta encuesta?
()sSi ( )No
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Apéndice 5. Questionario aplicado nas llhas Mauricio

Study with Consumers

This questionnaire must be completed by people over 18 years old. If the participant
indicates an age of <18 years old, his/her participation will be automatically
terminated. Once the participant receives the invitation to respond to the
questionnaire, he/she must read the full questionnaire and decide to accept or
decline to participate in the research. By accepting the invitation, a participant states
that he/she is aware and agrees with all the terms of the written informed consent
form (WICF) (at the end of the questionnaire).

Email address

1. What is your age?
() less than 18 years ( )18 to 29 years ( ) 30to 39 years
()40 to 49 years ( )50 to 59 years () Over 60 years

2. Would you like to participate in this study?
( )Yes ( )No

3. What comes to your mind when you think about probiotic foods? Please write 5
words that represent your thinking about probiotic foods.

4. Based on the previous answer, rank the importance of each word that came into
your mind from, the most important to the least important.

5. Gender
( )Female ( ) Male

6. Where were you born (town or village)?
7. What district were you born?
8. What is your nationality?

9. You do consider yourself a person:
() from the rural areas ( ) from the urban areas

10. What is your level of education?
() Primary school incomplete () Primary school
() Secondary school () Tertiary level ( ) Post-graduate
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11. Do you have children?
( )Yes ( )No

12. How many people live with you?
( ) none () 1person ()2 people ( ) 3to 4 people
() more than 5 people

13. What is your profession?

14. What is your monthly income?

() I have no income ( ) <MUR 10,000

( ) MUR 10,000 - 25, 000 ( ) MUR 25, 000 — MUR 45,000
( ) MUR 45, 000 - MUR 65,000 ( ) MUR 65, 000 — MUR 95, 000
( )>MUR 95, 000

15. How do you rate your lifestyle?
() I consider myself an athlete () I practice exercises regularly
() I practice exercises eventually ( ) I do not practice exercises

16. In relation to your weight?
() I'am underweight () 1'am at my ideal weight
() I'am slightly overweight, but | feel good ( ) I am overweight

17. Would you like to be a thin person?
( )Yes ( )No

18. What is your religion?

() Catholicism ( ) Protestantism () Adventism

() Mormonism () Orthodox Church () Jehovah's Witnesses
() Spiritism () Buddhism () Judaism

() Sikhism () Hinduism () lIslam

() Umbanda () Agnostic () Atheist

() Other

19. Do you know what probiotic foods are?
() Yes ( )No

20. Give examples of probiotic foods that you know.

21. Do you consider probiotic a:
( ) food () supplement ( ) both

22. Do you consider probiotic foods to be functional foods?
( )Yes ( )No

23. Do you consume probiotic foods?
( )Yes ( )No () Sometimes
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24. If not, why?
() I'm allergic to some of their components () I do not like probiotic foods
() Medical recommendation ( ) It can cause diseases ( ) Other reason

25. What type of probiotic food do you consume most frequently?

26. Do you consider that probiotic foods need some modification in relation to:
() flavor () texture ( ) appearance

( )aroma () other () they do not require any modifications
27. How long have you been consuming probiotic foods?

() afew months ( )1lyear ( )2to5years

( ) morethan5years ( ) from childhood till today

28. How often do you consume probiotic foods?

() Once a day ( ) Two or more times a day
() Once a week () Three or more times a week
() Once a month ( ) 1 do not consume them frequently

29. In which meal/period of the day do you most frequently consume probiotic foods?
() breakfast () during lunch ( ) atlunch
() in the afternoon snack ( ) at dinner ( ) at supper ( ) in more than one meal

30. Where do you usually purchase probiotic foods?
( ) Bakeries () Trade Fair () Supermarkets
() Specialty Shops ( ) Other

31. At the time of purchase, which factor is most relevant for the choice of probiotics?
() Price () Appearance () Packaging
( ) Brand ( ) Label ( ) Expiry date

32. Where do you consume probiotics foods?
( Yathome ( )atwork ( ) atthe gym () any other place

33. How many people living with you also consume probiotic foods?
() just myself ( ) myself and another person ( ) myself and 2 other people
() myself and 3 more people ( ) myself and 4 more people
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34. Please complete the following sentence:

I consume

probiotics

Why do you consume because....

probiotic foods?

Answer here

{

35. What do you think about the price of probiotics?
( ) affordable () not affordable

36. How did you get to know about this probiotic food you mentioned above?

() someone else indication () marketing in the media
() saw at the markets / stores’ shelves () school
() family ( ) others

37. What brand of products do you most eat from probiotic foods?
38. Why do you frequently purchase this specific brand / product?
39. What do you frequently relate to a probiotic food you consume?

40. Would you indicate probiotic foods to a family member or friends?
( )Yes ( ) No

41. Considering your dietary habits, how do you classify yourself?
() omnivore ( ) vegetarian () strict vegetarian (vegan)
() ovolactovegetarian ( ) others

42. Considering the previous question, do you miss probiotic foods that are tailored
to your dietary habits/pattern?
( )Yes ( ) No

43. Do you know the difference between good and bad micro-organisms for your
health?
( )Yes ( ) No
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44. Do you feel safe in consuming foods containing micro-organisms, such as
probiotics?
() Yes ( )No

45. Do you think that more information about probiotic foods are needed?
( )Yes ( )No

46. What information is needed?

47. Do you think that children and the elderly should consume probiotic foods?
() Yes ( )No

48. What other products do you believe should contain probiotics?

49. Are you afraid of ingesting new food products?
( )Yes ( ) No

50. Based on the previous question, why are you afraid?

51. Do you usually seek information about probiotics?
( )Yes ( )No () Sometimes

52. Do you believe that advertising has an impact on the decision to choose a
product?

()Yes ( )No () Maybe

Below there is a list of personal characteristics. We would like to ask you to judge
how well any characteristics are appropriate to describe you. The more you AGREE
that the word describes you, the closer to the number 7 you should point out. The
less you AGREE that the word describes you, the closer to the number 1 you should
point out.

53. I am a person who does not like change

54. 1 am a person anxious

55. I am a person unfriendly

56. | am a person extroverted

57. 1 am a person undisciplined

58. | am a person likeable

59. | am a person conventional

60. | am a person responsible

61. 1 am a person calm
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62. | am a person talkative

63. | am a person disorganized

64. | am a person curious

65. | am a person unlikable

66. | am a person moody

67. 1 am a person shy

68. | am a person hardworking

69. | am a person emotionally stable
70. I am a person friendly

71. 1 am a person quiet

72. 1 am a person open to new experiences

Written Informed Consent Form (WICF). - Probiotic Foods: Challenge in the
evaluation of Consumer Behavior from a typology of consumption. Researcher in
charge: Michele  Christine  Machado de  Oliveira CAAE  number:
80624317.8.0000.5404. You are being asked to volunteer for a survey. This
document, called the Free and Informed Consent Form, aims to ensure your rights as
a participant. Please read carefully and calmly, taking the opportunity to clarify your
doubts. If you have questions before or even afterwards, you can clarify them with
the researchers. There will be no penalty or loss if you do not agree to participate or
withdraw your authorization at any time. Rationale and objectives: The typological
study will be effective in the knowledge and analysis of the behavior of the consumer
of probiotics. Behavioral characteristics of consumers influence the perceptions and
attitudes regarding the choice, purchase, consumption and evaluation of probiotic
foods, since they are functional foods and beneficial to the organism. The objectives
of the research are: To know the behavior of the consumer in relation to probiotic
foods; To construct a typology of the consumption of probiotic foods; To evaluate
beliefs, attitudes and habits dissipated from the consumption of probiotic products;
To analyze the influence of the consumption of probiotics on the lifestyle of each
person; Know the profile of these consumers. Discomforts and risks: You should not
participate in this study if you are less than 18 years of age. The research "presents
no foreseeable risks"”, since there will be no consumption of any kind. Procedures:
The questionnaires will be answered and finalized if the respondent is over 18 years
old. If the participant indicates age <18 that his participation will be automatically
closed. The participant will receive the invitation to participate, if he accepts, will have
to read the full text and select whether to accept or not to participate in the research
and that he is aware and agrees with all the terms of the TCLE. The volunteer will
participate in a survey using an online questionnaire, composed of direct questions to
collect the results, seeking to observe the profile of the interviewees, to diagnose the
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use, knowledge, food application, as well as to identify the periodicity and
consumption of probiotics (functional foods containing living microorganisms, which
with sufficient intakes, exert a beneficial effect on the organism and not only basic
nutrition). In order to characterize the interviewed population and to obtain
information about the consumption habits of these foods, questions on age, sex,
income and educational level, as well as the level of consumption of probiotic foods
were included in the questionnaire. The estimated duration is a maximum of 30
minutes. Benefits: Know the profile of these consumers, seeking to hone new
research bases, products and unveil possible trends and doubts in this subject.
Follow-up and assistance: Interventions are not applicable in this study, as there will
only be data collection through the online questionnaire. Secrecy and Privacy: You
are guaranteed that your identity will be kept confidential and no information will be
given to others who are not part of the research team. In disclosing the results of this
study, his name will not be cited. Compensation and Compensation: The research
does not generate any damages due to health, as the questionnaire will be applied
on-line, there will be no reimbursement of expenses of the participants. Research
participants who suffer any damage resulting from their participation in the research,
whether or not provided for in the Informed Consent Term, have the right to
indemnity, on the part of the researcher, the sponsor and the institutions involved in
the different phases of the research. search. Contact: In case of doubts about the
research, you can contact the researcher Michele Christine Machado de Oliveira,
Address: Rua Monteiro Lobato, 80 - Cidade Universitaria, Campinas - SP, 13083-
862, Department of Food Science in Faculty of Food Engineering, (19) 3521-2174,
mcmo.michele@hotmail.com or Anderson de Souza Sant'/Ana - Advisor and
Professor of UNICAMP, Faculty of Food Engineering, Food Science Department,
Laboratory Food Quantitative Microbiology, Address : Rua Monteiro Lobato, 80 -
Cidade Universitaria, Campinas - SP, 13083-862, Telephone for contact: (19) 3521-
2174, and@unicamp.br. In the event of complaints or complaints about your
participation and ethical issues of the study, you may contact the Secretariat of the
Research Ethics Committee (CEP) of UNICAMP from 08:30 to 11:30 and from 13:00
to 17:00 : 00hs on the Street: Tessalia Vieira de Camargo, 126; CEP 13083-887
Campinas - SP; telephone (19) 3521-8936 or (19) 3521-7187; e-mail:
cep@fcm.unicamp.br. The CEP's role is to evaluate and monitor the ethical aspects
of all research involving human subjects. The National Commission for Research
Ethics (CONEP) aims to develop regulations on the protection of human beings
involved in research.

| inform that the study was approved by the CEP before which the project was
presented and by CONEP, when pertinent. | undertake to use the material and data
obtained in this research solely for the purposes set forth in this document or
according to the consent given by the participant.

After receiving clarification about the nature of the research, its objectives, methods,
expected benefits, potential risks and the inconvenience it may entail.

Do you agree to participate in this survey?
( )Yes ( )No
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Apéndice 6. Questionario aplicado no México

Estudio con consumidores

Este cuestionario debe ser llenado por personas mayores de 18 afos. Si el
participante indica edad <18 afios su participacion se terminara automaticamente. El
participante recibird la invitaciébn para participar, si acepta, va a tener que leer el
texto completo y seleccionar si acepta o no participar de la investigacién y que esta
consciente y concuerda con todos los términos de consentimiento de participacion

del estudio (al final del cuestionario).

Correo electrénico

1. ¢ Cudl es tu edad?
() menos de 18 afios ( )18 a?29afios
()40 a49 anos ()50 a59 afios

2. ¢ Deseas patrticipar em este estudio?
( )Si ( )No

( ) 30a39afos
() Arriba de 60 afios

3. Cuando piensas en alimentos probioticos ¢qué vienen a tu mente? Escribe 5

palabras.

4. Con base en la respuesta anterior, por favor ordena las palabras de la mas

importante a la menos importante

5. Género
() Femenino ( ) Masculino

6. ¢, En qué ciudad naciste?

7. ¢ Cudl es el estado donde naciste?

) Nuevo Le6bn () Oaxaca ( ) Puebla

NN AN AN AN AN NN

) Otro

) Aguascalientes () Baja California ( ) Baja California Sur ( ) Campeche
) Chiapas ( ) Chihuahua ( ) Ciudad de México ( ) Coahuila de Zaragoza
) Colima ( ) Durango ( ) Estado de México ( ) Guanajuato ( ) Guerrero

) Hidalgo ( ) Jalisco ( ) Michoacan de Ocampo ( ) Morelos ( ) Nayarit

() Querétaro ( ) Quintana Roo

) San Luis Potosi ( ) Sinaloa ( ) Sonora ( ) Tabasco ( ) Tamaulipas
) Tlaxcala ( ) Veracruz de Ignacio de la Llave ( ) Yucatan ( ) Zacatecas



8. Nacionalidad:

9. Te consideras una persona:

() Medio rural () Medio urbano

10. ¢ Cual es tu ultimo grado de estudios?

() Primaria inconclusa () Primaria () Secundaria
() Preparatoria () Universidad ( ) Posgrado

11. ¢ Tienes hijos?
()sSi ( )No

12. ¢ Cuantas personas viven contigo?
( )ninguna  ( ) 1 persona ( )2personas ( )3 a4personas
() Mas de cinco personas

13. ¢ Cuél es tu profesion?

14. ¢ Cuales es tu nivel socioeconémico?

() No laboro actualmente () Un salario minimo
( ) De 1 a 3 salarios minimos ( ) De 3 a 6 salarios minimos.
() De 6 a 9 salarios minimos ( ) De 9 a 12 salarios minimos.

() Mas de 12 salarios minimos

15. ¢ Cémo clasificarias tu estilo de vida?
() Me considero atlético ( ) Practico ejercicio regularmente
() Practico ejercicio en algunas ocasiones ( ) No practico ningun ejercicio

16. ¢ En relacidén a tu peso, dirias que...?

() Estoy abajo de mi peso

() Estoy en mi peso ideal

() Estoy un poco arriba de mi peso, pero me siento bien
() Estoy muy por arriba de mi peso

17. ¢ Te gustaria ser una persona delgada?

()sSi ( )No

18. ¢ Cual es tu religiéon?

() Catdlico () Protestante () Adventista

() Mormén () Ortodoxo () Testigo de Jehova
() Espiritismo () Budismo () Judaismo

() Sikh () Hinduismo () Islamismo

() Umbandista () Agnostico ( )Ateo

( ) Otro

19. ¢ Sabes lo que son los alimentos probiéticos?
()si ( ) No

182
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20. Por favor, da algunos ejemplos de alimentos probiéticos que conoces:

21. Consideras un probiético como un:
( ) alimento () suplemento ( ) ambos

22. ¢ Consideras que los alimentos probioticos son alimentos funcionales?
()Si ( )No

23. ¢ Consumes alimentos probioticos?
()Si ( ) No () Algunas veces

24. Sirespondié NO a la pregunta anterior, ¢ por que?

() Soy alérgico a algun componente () No me gustan

() Por recomendacién médica ( ) Me ocasionan enfermedades
() Otros

25. ¢ Qué tipo de alimentos probidticos consumes con mayor frecuencia?

26. ¢ Consideras que los alimentos probidticos necesitan alguna modificacion en
relaciéon a....?

() sabor () textura ( ) apariencia

( )aroma ( ) otros () no necesitan modificaciones

27. ¢ Desde hace cuanto tempo consumes alimentos probioticos?
() algunos meses ( )1afo ( )2ab5anos
( ) Més de 5 afios ( ) desde la infancia hasta ahora

28. ¢ Cudl es la frecuencia con la que consumes alimentos probidticos?

( ) Unavez al dia ( ) Dos o més veces al dia
( ) Unavez ala semana ( ) Tres o mas veces a la semana
( ) Unavez al mes () No consumo con frecuencia

29. ¢ Cudl es la comida del dia en la que mas consumes alimentos probi6ticos?

( ) En la mafana, durante el desayuno ( ) A media mafiana ( ) Enla comida

( ) A media tarde ( ) Enlacena ( ) Después de la cena
( ) En mas de una comida

30.¢,Dbénde compras generalmente los alimentos probibticos?
( ) Enuna panaderia ( ) Ferias de alimentos () Supermercados
( ) Tiendas especializadas ( ) Otros

31. En el momento de la compra, ¢qué factor es el mas relevante para la eleccion de
probioticos?

() Precio () Apariencia ( ) Empaque

( ) Marca ( ) Etiqueta ( ) Caducidad
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32. ¢ En qué lugar consumes los probioticos?
( )Encasa ( ) En el trabajo
() En el gimnasio () Otros

33. ¢ Cuantas personas que viven contigo, también consumen probidticos?
( ) Soloyo ( ) yo+ 1 persona ( ) yo + 2 personas
( )yo+3personas ( )yo + 4 personas

34. Por favor completa la siguiente frase:

Yo consumo

¢Por qué consumes probiéticos

alimentos probiéticos? porque....

Responde aqui

{

35. ¢, Cual es tu opinion sobre el precio de los productos probiéticos?

() Es accesible () Es elevado

36. ¢, Como fue que conociste los alimentos probioticos?
() Recomendacion de alguien () Anuncio em algun medio

() Em los estantes de las tiendas ( ) Por la escuela

() Recomendacion familiar () Otros

37. ¢ Cual es la marca de alimentos probiéticos que mas consumes?

() Activia® () Jugo Activia® () Nestlé Cerelac®
() Lala balance® () Yakult® () Kefir®
() Otros

38. ¢ Porqué dirias que eres fiel a una marca o producto?
39. Cuando consumes un alimento probidtico, ¢ que asocias a él?

40. ¢ Recomendarias consumir alimentos probiéticos a algun familiar o amigo?
( )Si ( )No

41.;Como clasificarias tu alimentacion?
() como de todo () vegetariano
() vegano () ovolactovegetariano ( )otro
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42. Pensando en el tipo de alimentacién que tienes, dirias que ¢faltan alimentos
probioticos adaptados para ti?
()sSi ( )No

43. ¢ Conoces la diferencia entre los microorganismos buenos y malos para la salud?
( )Si ( )No

44. ;Te sientes seguro consumiendo alimentos con microorganismos como los
probidticos?
( )si ( )No

45. ¢Consideras que los alimentos probidticos necesitan proporcionar mas
informacion al consumidor?

( )Si ( )No

46. ¢ Qué tipo de informacién es necesaria?

47. ¢Consideras que los nifios y adultos mayores deberian de consumir alimentos
probidticos?

( )Si ( )No

48. ¢ Cuales son los productos que deberian ser probidticos?

49. ¢ Considerarias que tienes miedo en consumidor alimentos nuevos?
( )Si ( )No

50. Pensando en la pregunta anterior, ¢qué dirias que es la razén principal de tu
miedo en consumir alimentos nuevos?

51. Buscas informacion acerca de los productos probiéticos?
( )Si ( )No () Algunas veces

52. Consideras que la publicidad tiene algin impacto em la manera de seleccionar
productos probioticos?

( )Si ( )No ( ) Talvez

A continuacion, hay una lista de caracteristicas personales. Nos gustaria pedirte que
juzgues qué tan bien las caracteristicas son apropiadas para describirte. Cuanto mas
de acuerdo aceptes que la palabra te describa, mas cerca del nimero 7 deberias
sefialar. Cuanto menos aceptes que la palabra te describe, mas cerca del numero 1
deberias sefialar.

53. Soy una persona a quien no le gusta el cambio

54. Soy una persona ansiosa

55. Soy una persona hostil

56. Soy una persona extrovertida
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57. Soy una persona indisciplinada

58. Soy una persona simpéatica

59. Soy una persona convencional

60. Soy una persona responsable

61. Soy una persona tranquila

62. Soy una persona habladora

63. Soy una persona desorganizada

64. Soy una persona curiosa

65. Soy una persona desagradable

66. Soy una persona malhumorada

67. Soy una persona timida

68. Soy una persona trabajadora

69. Soy una persona emocionalmente estable
70. Soy una persona amigable

71. Soy una persona silenciosa

72. Soy una persona abierto a nuevas experiencias

TERMINO DE CONSENTIMIENTO LIBRE Y ESCLARECIDO (TCLE) - Alimentos
Probioticos: Desafio en la evaluacion del Comportamiento del Consumidor a partir
de una tipologia de consumo. Investigadora responsable: Michele Christine Machado
de Oliveira Numero del CAAE: 80624317.8.00.00.5404. Usted esté siendo invitado a
participar como voluntario de una investigacion. Este documento, llamado Término
de Consentimiento Libre y Esclarecido, pretende asegurar sus derechos como
participante. Por favor, lea con atencion y calma, aprovechando para aclarar sus
dudas. Si hay preguntas antes o incluso después, usted podra aclararlas con los
investigadores. No habra ningun tipo de penalizacién o perjuicio si usted no acepta
participar o retirar su autorizacién en cualquier momento. Justificacién y objetivos: El
estudio tipolégico sera eficaz en el conocimiento y analisis del comportamiento del
consumidor de probidticos. Las caracteristicas comportamentales de los
consumidores influencian las percepciones y actitudes en cuanto a la eleccion,
compra, consumo Yy evaluacion de alimentos probiodticos, ya que son alimentos
funcionales y beneficiosos al organismo. Los objetivos de la investigacién son:
Conocer el comportamiento del consumidor en relacion a los alimentos probioticos;
Construir una tipologia del consumo de alimentos probioticos; Evaluar creencias,
actitudes y habitos disipados a partir del consumo de productos probioticos; Analizar
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la influencia del consumo de probidticos en el estilo de vida de cada persona;
Conocer el perfil de estos consumidores. No se recomienda el uso de este
medicamento si tiene menos de 18 afios de edad. La investigacion "no presenta
riesgos previsibles”, pues no habra ningun tipo de consumo. Procedimientos: Los
cuestionarios seran respondidos y finalizados si la persona responde que tiene mas
de 18 afios. Si el participante indica la edad <18 que su participacion se cerrara
automaticamente. El participante recibira la invitacidn para participar, si acepta,
tendra que leer el texto completo y seleccionar si acepta o no participar en la
investigacién y que esta consciente y concuerda con todos los términos del TCLE.EI
voluntariado participard en una encuesta utilizando un cuestionario en linea,
compuesto de preguntas directas para la recoleccion de los resultados, buscando
observar el perfil de los entrevistados, para diagnosticar el uso, conocimiento,
aplicaciéon de los alimentos, asi como identificar la periodicidad y el consumo de
alimentos los probidticos (alimentos funcionales que contienen microorganismos
vivos, que con ingestion en numeros suficientes, ejercen efecto beneficioso al
organismo y no solo nutricion basica). Con el fin de caracterizar a la poblacion
entrevistada y obtener informaciones sobre el habito de consumo de esos alimentos,
se incluyeron en el cuestionario preguntas sobre el grupo de edad, sexo, renta y
grado de escolaridad, asi como el nivel de consumo de alimentos probiéticos. La
duracion estimada es de un maximo de 30 minutos. Beneficios: Conocer el perfil de
estos consumidores, buscando perfeccionar bases de nuevas investigaciones,
productos y desvelar posibles tendencias y dudas en ese asunto. Acompafiamiento y
asistencia: Intervenciones no son aplicables en este estudio, pues so6lo habra
recoleccién de datos a través del cuestionario on-line. Secreto y privacidad: Usted
tiene la garantia de que su identidad se mantendrd en secreto y no se dara
informacion a otras personas que no formen parte del equipo de investigadores. En
la divulgacion de los resultados de ese estudio, su nombre no sera citado.
Resurreccion e Indemnizacion: La investigacion no genera eventuales dafos
derivados de la salud, como el cuestionario sera aplicado de manera on-line, no
habra resarcimiento de gastos de los participantes. Los participantes de la
investigacion que vengan a sufrir cualquier tipo de dafio resultante de su
participacién en la investigacion, prevista o no en el Término de Consentimiento
Libre y Esclarecido, tienen derecho a la indemnizacién por parte del investigador del
patrocinador y de las instituciones involucradas en las diferentes fases de la
investigacion la investigacion. Contacto: En caso de dudas sobre la investigacion,
usted podra entrar en contacto con la investigadora Michele Christine Machado de
Oliveira, Direccién: Rua Monteiro Lobato, 80 - Ciudad Universitaria, Campinas - SP,
13083-862, Departamento Ciencia de Alimentos en la Facultad de Alimentos
Ingenieria de alimentos, (19) 3521-2174, o mcmo.michele@hotmail.com Anderson
de Souza Anne - Asesor y Profesor de la UNICAMP, Facultad de Ingenieria de
alimentos, Departamento de Ciencia de los alimentos, Laboratorio de Microbiologia
de alimentos cuantitativa, Direccion : Calle Monteiro Lobato, 80 - Ciudad
Universitaria, Campinas - SP, 13083-862, Teléfono de contacto: (19) 3521-2174,
and@unicamp.br. En caso de denuncias o reclamaciones sobre su participacion y
sobre cuestiones éticas del estudio, usted podra entrar en contacto con la secretaria
del Comité de Etica en Investigacion (CEP) de la UNICAMP de las 08:30hs a las
11:30hs y de las 13:00hs a 17:00hs en la calle: Tessalia Vieira de Camargo, 126;
CEP 13083-887 Campinas - SP; (19) 3521-8936 o (19) 3521-7187; e-mail:
cep@fcm.unicamp.br. El papel del CEP es evaluar y acompafar los aspectos éticos
de todas las investigaciones involucrando a seres humanos. La Comisién Nacional
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de Etica en Investigacion (CONEP), tiene por objetivo desarrollar la reglamentacion
sobre proteccion de los seres humanos involucrados en las investigaciones. Informo
que el estudio fue aprobado por el CEP ante el cual el proyecto fue presentado y por
la CONEP, cuando pertinente. Me comprometo a utilizar el material y los datos
obtenidos en esta investigacion exclusivamente para los fines previstos en este
documento o segun el consentimiento del participante. Después de haber recibido
aclaraciones sobre la naturaleza de la investigacion, sus objetivos, métodos,
beneficios previstos, riesgos potenciales y la incomodidad que ésta pueda acarrear.

Aceptas participar en esta encuesta:
( )si ( )No
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Apéndice 7. Questionario aplicado no Peru

Estudio con consumidores

Este cuestionario debe ser llenado por personas mayores de 18 afos. Si el
participante indica que su edad es <18 afios su participacion se cerrara
automaticamente. El participante recibira una invitacion, si acepta, debe leer el texto
completo y seleccionar si acepta o no participar de esta investigacion y que esta
consciente y concuerda con todos los términos de consentimiento de participacion
del estudio (al final del cuestionario).

Correo electrénico

1. ¢ Cual es su edad?
() menor de 18 afos ( )18 a 29 afios ( ) 30a39afos
()40 a 49 afios ( )50 abh9 anos () Mayor de 60 afios

2. ¢Ud., desearia participar en este estudio?
()Si ( )No

3. Cuando Ud., piensa en alimentos probidticos ¢qué viene a su mente? Escriba 5
palabras.

4. Con base en la respuesta anterior, por favor ordene las palabras de la mas
importante a la menos importante

5. Género
( ) Femenino ( ) Masculino

6. ¢ COmo se llama la ciudad donde Ud., naci6??

7. ¢ A que departamento pertenece la ciudad donde Ud. naci6?

8. Cuél es su nacionalidad:

9. Ud., como considera al medio donde vive:
() Medio rural () Medio urbano



190

10. ¢,Cual es su maximo nivel de instruccion?
() Primaria incompleta () Primaria completa () Secundaria incompleta
() Secundaria completa () Superior incompleta () Superior completo

11. ¢ Ud., tiene hijos?
()si ( ) No

12. ¢ Cuantas personas viven con Ud.?
( )ninguna  ( ) 1 persona ( )2personas ( )3 a4 personas
() Méas de cinco personas

13. ¢ Cual es tu profesion?

14. ¢ Cuales es tu nivel socioeconémico?

() No laboro actualmente () Un salario minimo vital

( ) De 1 a 3 salarios minimos vitales () De 3 a 6 salarios minimos vitales.
( ) De 6 a9 salarios minimos vitales () De 9 a 12 salarios minimos vitales.
() Més de 12 salarios minimos vitales

15. ¢ Como clasificaria Ud. su estilo de vida?
() Me considero atlético () Practico ejercicio regularmente
() Practico ejercicio en algunas ocasiones ( ) No practico ningun ejercicio

16. ¢ En relacion a su peso, diria que...?

() Esta bajo de peso

() Esta en su peso ideal

() Esta encima de su peso ideal, pero se siente bien
() Esta muy por encima de su peso ideal

17. ¢ Le gustaria ser una persona delgada?

()Si ( )No

18. ¢ Cual es su religién?

() Catdlica () Protestante () Adventista

() Mormona () Ortodoxo () Testigo de Jehova
() Espiritismo () Budismo () Judia

() Sikh () Hinduismo () Islamismo

() Umbandista () Agnosticismo ( )Ateo ( ) Otro

19. ¢ Sabe Ud., lo que son los alimentos probidticos?
()Si ( )No

20. Por favor, de algunos ejemplos de alimentos probiéticos que Ud. conoce:

21. Considera Ud., un probiético como un:
() alimento () suplemento ( ) ambos
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22. ¢ Considera Ud., que los alimentos probiéticos son alimentos funcionales?
()Si ( )No

23. ¢ Consume Ud., alimentos probidticos?
()Si ( ) No () Algunas veces

24. Si respondié NO a la pregunta anterior, ¢,por qué?

() Soy alérgico a algun componente () No me gustan

() Por recomendacion médica () Me ocasionan enfermedades
( ) Otrarazén

25. ¢ Qué tipo de alimentos probioticos consume Ud., con mayor frecuencia?

26. ¢ Consideras que los alimentos probidticos necesitan alguna modificacion en
relacion al....?

() sabor () textura () apariencia

( )aroma ( ) otros () no necesitan modificaciones

27. ¢ Desde hace cuanto tiempo consume Ud., alimentos probiéticos?
() algunos meses ( )1afo ( )2abafios
() mas de 5 afios () desde la infancia hasta ahora

28. ¢ Cudl es la frecuencia con la que Ud., consume alimentos probidticos?

( ) Unavez al dia ( ) Dos o0 mas veces al dia
( ) Unavez ala semana ( ) Tres 0 mas veces a la semana
( ) Unavez al mes () No consumo con frecuencia

29. ¢ Cuél es la comida del dia en la que Ud., consume mas alimentos probioticos?

( ) En la mafana, durante el desayuno ( ) A media mafiana ( ) En el almuerzo ( ) A
media tarde ( )Enlacena ( ) Después de la cena

( ) En mas de una comida

30.¢Dbénde compra Ud., generalmente los alimentos probidticos?
( ) En panaderias () En ferias de alimentos () Supermercados
() Entiendas especializadas ( ) Otras

31. En el momento de la compra, ¢ qué factor es el mas relevante para la eleccion de
probioticos?

() Precio () Apariencia ( ) Empaque
( ) Marca ( ) Etiqueta () Caducidad
32. ¢ En qué lugar Ud., consume los probidticos?

( ) Ensucasa ( ) En el trabajo

() En el gimnasio ( ) Otros

33. ¢ Cuantas personas que viven con Ud., también consumen probidticos?
( ) Soloyo ( ) yo + 1 persona ( ) yo + 2 personas
( )yo+3personas ( )yo + 4 personas
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34. Por favor complete la siguiente frase:

Yo consumo

¢Por qué consumes probioticos

alimentos probiéticos? porque....

Responde aqui

35. ¢, Cudl es tu opinion sobre el precio de los productos probidticos?

() Es accesible ( ) Es elevado

36. ¢Como fue que Ud., conoci6 los alimentos  probioticos?
() Por recomendacion de alguien () Por anuncio en algun medio

() Enlos estantes de las tiendas () En su centro de estudios

() Por recomendacién familiar ( ) Otros

37. ¢ Cual es la marca de alimentos probiéticos que mas consumes?

() Gloria ( ) Laive ( ) Danone®
() Soy Vida® ( ) Cerelac Nestlé® () Danlac®
() Yoleit® () Kefir® ( ) Otro

38. ¢ Porqué Ud., diria que es fiel a una marca o producto?
39. Cuando Ud., consume un alimento probiético, ¢ que asocia a él? ¢,

40. ¢ Recomendaria Ud., consumir alimentos probioticos a algun familiar o amigo?
( )Si ( )No

41.¢;Cobmo clasificaria su alimentacion?
() como de todo () vegetariano
() vegano () lacto-ovo-vegetariano ( )otro

42. Pensando en el tipo de alimentacién que Ud., tiene, diria que ¢faltan alimentos
probidticos adaptados para ti?
( )Si ( )No

43. ¢ Conoce la diferencia entre los microorganismos buenos y malos para la salud?
()sSi ( )No
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44, ;Ud., se siente seguro consumiendo alimentos con microorganismos como los
probioticos?

( )Si ( )No

45. ¢;Considera Ud., que los alimentos probidticos necesitan proporcionar mas
informacion al consumidor?

( )Si ( )No

46. ¢ Qué tipo de informacién es necesaria?

47. ¢Considera Ud., que los nifios y adultos mayores deberian de consumir
alimentos probioticos?

( )Si ( )No

48. ¢ Cuales son los productos que deberian ser probioticos?

49. ¢ Consideraria Ud., que tiene miedo en consumir alimentos nuevos?
( )si ( )No

50. Pensando en la pregunta anterior, ¢ Cudl seria la razén principal de su miedo a
consumir alimentos nuevos?

51. Busca Ud., informacién acerca de los productos probiéticos?
( )Ssi ( )No () Algunas veces

52. ¢ Considera Ud., que la publicidad tiene impacto sobre la decisién de escoger un
producto?

( )Ssi ( )No ( ) Talvez

A continuacion, hay una lista de caracteristicas personales. Nos gustaria pedirle que
juzgue Ud., qué tan bien son apropiadas estas caracteristicas para describirse.
Cuanto mas de acuerdo acepte que la palabra lo describa, mas cerca del niumero 7
deberia sefalar. Cuanto menos aceptes que la palabra te describe, mas cerca del
namero 1 deberias sefalar.

53. Soy una persona a quien no le gusta el cambio

54. Soy una persona ansiosa

55. Soy una persona hostil

56. Soy una persona extrovertida

57. Soy una persona indisciplinada

58. Soy una persona simpatica

59. Soy una persona convencional

60. Soy una persona responsable
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61. Soy una persona tranquila

62. Soy una persona habladora

63. Soy una persona desorganizada
64. Soy una persona curiosa

65. Soy una persona desagradable
66. Soy una persona malhumorada
67. Soy una persona timida

68. Soy una persona trabajadora
69. Soy una persona emocionalmente estable
70. Soy una persona amigable

71. Soy una persona calada

72. Soy una persona abierta a nuevas experiencias

TERMINO DE CONSENTIMIENTO LIBRE Y ESCLARECIDO (TCLE) - Alimentos
Probidticos: Desafio en la evaluacion del Comportamiento del Consumidor a partir
de una tipologia de consumo. Investigadora responsable: Michele Christine Machado
de Oliveira Numero del CAAE: 80624317.8.00.00.5404. Usted esta siendo invitado a
participar como voluntario de una investigacion. Este documento, llamado Término
de Consentimiento Libre y Esclarecido, pretende asegurar sus derechos como
participante. Por favor, lea con atencion y calma, aprovechando para aclarar sus
dudas. Si hay preguntas antes o incluso después, usted podra aclararlas con los
investigadores. No habra ningun tipo de penalizacion o perjuicio si usted no acepta
participar o retirar su autorizacion en cualquier momento. Justificacién y objetivos: El
estudio tipolégico sera eficaz en el conocimiento y analisis del comportamiento del
consumidor de probiéticos. Las caracteristicas comportamentales de los
consumidores influencian las percepciones y actitudes en cuanto a la eleccion,
compra, consumo Yy evaluacion de alimentos probioticos, ya que son alimentos
funcionales y beneficiosos al organismo. Los objetivos de la investigacién son:
Conocer el comportamiento del consumidor en relacion a los alimentos probidticos;
Construir una tipologia del consumo de alimentos probiéticos; Evaluar creencias,
actitudes y habitos disipados a partir del consumo de productos probioticos; Analizar
la influencia del consumo de probidticos en el estilo de vida de cada persona;
Conocer el perfil de estos consumidores. No se recomienda el uso de este
medicamento si tiene menos de 18 afios de edad. La investigacion "no presenta
riesgos previsibles”, pues no habra ningun tipo de consumo. Procedimientos: Los
cuestionarios seran respondidos Y finalizados si la persona responde que tiene mas
de 18 afos. Si el participante indica la edad <18 su participacidon se cerrara
autométicamente. El participante recibird la invitacion para participar, si acepta,
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tendra que leer el texto completo y seleccionar si acepta o no participar en la
investigacion y que esta consciente y concuerda con todos los términos del TCLE.

El voluntariado participard en una encuesta utilizando un cuestionario en linea,
compuesto de preguntas directas para la recoleccion de los resultados, buscando
observar el perfil de los entrevistados, para diagnosticar el uso, conocimiento,
aplicacion de los alimentos, asi como identificar la periodicidad y el consumo de
alimentos los probioticos (alimentos funcionales que contienen microorganismos
Vivos, que con ingestion en numeros suficientes, ejercen efecto beneficioso al
organismo y no sélo nutricibn basica). Con el fin de caracterizar a la poblacion
entrevistada y obtener informaciones sobre el habito de consumo de esos alimentos,
se incluyeron en el cuestionario preguntas sobre el grupo de edad, sexo, renta y
grado de escolaridad, asi como el nivel de consumo de alimentos probidticos. La
duracion estimada es de un maximo de 30 minutos. Beneficios: Conocer el perfil de
estos consumidores, buscando perfeccionar bases de nuevas investigaciones,
productos y desvelar posibles tendencias y dudas en ese asunto. Acompafiamiento y
asistencia: Intervenciones no son aplicables en este estudio, pues solo habra
recoleccion de datos a través del cuestionario on-line. Secreto y privacidad: Usted
tiene la garantia de que su identidad se mantendrd en secreto y no se dara
informacion a otras personas que no formen parte del equipo de investigadores. En
la divulgacion de los resultados de ese estudio, su nombre no sera citado.
Resarcimiento e Indemnizacion: La investigacion no genera eventuales dafios
derivados de la salud, como el cuestionario sera aplicado de manera on-line, no
habrd resarcimiento de gastos de los participantes. Los participantes de la
investigacibn que vengan a sufrir cualquier tipo de dafio resultante de su
participacion en la investigacion, prevista o no en el Término de Consentimiento
Libre y Esclarecido, tienen derecho a la indemnizacion por parte del investigador del
patrocinador y de las instituciones involucradas en las diferentes fases de la
investigaciéon la investigacion. Contacto: En caso de dudas sobre la investigacion,
usted podr& entrar en contacto con la investigadora Michele Christine Machado de
Oliveira, Direccion: Rua Monteiro Lobato, 80 - Ciudad Universitaria, Campinas - SP,
13083-862, Departamento Ciencia de Alimentos en la Facultad de Alimentos
Ingenieria de alimentos, (19) 3521-2174, o mcmo.michele@hotmail.com Anderson
de Souza Anne - Asesor y Profesor de la UNICAMP, Facultad de Ingenieria de
alimentos, Departamento de Ciencia de los alimentos, Laboratorio de Microbiologia
de alimentos -cuantitativa, Direccion : Calle Monteiro Lobato, 80 - Ciudad
Universitaria, Campinas - SP, 13083-862, Teléfono de contacto: (19) 3521-2174,
and@unicamp.br. En caso de denuncias o reclamaciones sobre su participacion y
sobre cuestiones éticas del estudio, usted podra entrar en contacto con la secretaria
del Comité de Etica en Investigacion (CEP) de la UNICAMP de las 08:30hs a las
11:30hs y de las 13:00hs a 17:00hs en la calle: Tessalia Vieira de Camargo, 126;
CEP 13083-887 Campinas - SP; (19) 3521-8936 o (19) 3521-7187; e-mail:
cep@fcm.unicamp.br. El papel del CEP es evaluar y acompafiar los aspectos éticos
de todas las investigaciones involucrando a seres humanos. La Comision Nacional
de Etica en Investigacién (CONEP), tiene por objetivo desarrollar la reglamentacion
sobre proteccion de los seres humanos involucrados en las investigaciones.

Informo que el estudio fue aprobado por el CEP ante el cual el proyecto fue
presentado y por la CONEP, cuando pertinente. Me comprometo a utilizar el material
y los datos obtenidos en esta investigacion exclusivamente para los fines previstos
en este documento o segun el consentimiento del participante.
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Después de haber recibido aclaraciones sobre la naturaleza de la investigacion, sus
objetivos, métodos, beneficios previstos, riesgos potenciales y la incomodidad que
ésta pueda acarrear.

Aceptas participar en esta encuesta:
( )Si ( )No
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Introduction

Food choice has been studied by food scientists and
researchers in related fields for quite some tme. This
research clearly indicaves that understanding what people
cat and drink and why they car and drink, what they do,
requires understanding a variery of factors that can act
wgether or individually [1). One of these influences is
personality (Figure 1), and the present paper reviews
recent research on relationships berween personality
and food choice.

What is personality?

Although various models exist, most conceptualizations of
pemsonality define personality in terms of traits. Following
the classic definition of Allport [2], traits are defined as
predispositions to respond in a certain way across dme
and situations, for example, being ourgoing, conscien-
tious, anxious, and so forth. Traits are sources of motiva-
tion, influence perception, and are manifested in behav-
wr. See Funder [3] for a more detailed discussion of the
concept of trairs.

The Five Factor Model (FFM) of personality is probably
the most widely used model in contemporary research.
The five factors (Figure 2), which are known by the

acronyms (CEAN and CANOE, are:

1 Extraversion - how outgoing or socially oriented a
person is, with an emphasis on the external world
versus the internal world of subjective experience.

2 (penness - how much someone secks and is comfore-
able with novel or new experiences and ideas.

3 Newraticism - how psychologically unbalanced or
distressed someone is, can include depression, anxiery,
or general distress (does not refer to severe or clinical
levels of distress, although it may).

4 Agreeairewess - how interpersonally agreeable some-
one is, how much someone avoids interpersonal con-
flict and seeks interpersonal harmony.

5 Conscientiousness - how orderly, puncrual, reliable, and
concerned with details someone is.

These five factors exhibit discriminative validity in terms
of their relationships with other measures, and they are
relatively similar across cultures [4]. Moreover, they do
not reflect a specific theory or model. They were based on
a series of analyses of word use conducted over decades.
See Goldberg [5] for a description of the development of
the FFM.

The factors of the FFM also have considerable predictive
power. As noted by Owzer and Bener-Martinez [6] in a
summary of research on the FFM: “Personality disposi-
tions are associated with happiness, physical and psycho-
Ingical health, spintuality, and identity at an individual
level; associated with the quality of relatonships with
peers, family, and romantic others at an interpersonal
level; and associated with occupational choice, satisfac-
tion, and performance, as well as  communicy
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Figure 1
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Some factors that influence food consumplion.

Figure 2
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Five facior model [FFM).

involvement, criminal activity, and political ideology at a
social institutional level™.

We used the FFM as the pimary organizing framework
for our review. Mevertheless, for some topics, researchers
have focused on other rraits or dispositions, and so we
discuss other ways of understanding personality as war-
ranted. When possible we have ried to explain how traies
outside of the FFM relate to the FFM framework. Note
thae there are various instruments thar have been used o
micasure the FFM. We do not distinguish research based
on the specific measure of the FFM that was used
because the different instruments are more or less
interchangeable.

Regardless, when considering the role personality plays in
food choice it is important to keep in mind that

relationships between personality and  behavior may
not he particularly strong. For example, alchough a per-
sonality trait X may be positively relaved o food choice
behavior ¥, such relationships are typically far from
perfect. Someone may be low on X and exhibit behavior
¥ often or under cermain circumstances, which runs con-
rrary to the overall reladonship berween the two
measures.

Although some have argued that such imperfect relation-
ships constitute a fundamental weakness of trait models
[7]. most contemporary personologists would argue thar
traits were never meant to describe rigid behavioral
endencies that do not vary across situations. Traits
represent “predispositions to respond’, and such predis-
positions can be overwhelmed by situational faceors. For
example, people who are low on agreeahleness may do
most anything they are asked to do with a gun to their

heads.

Muoreover, individual traits are usually not the sole pre-
dictors of behavior. Traits can ace in combination wich
each other and in combination with situational influences.
The influence of such combinations reduces the explan-
arory power of an individual trait considered on s own,
which is how many studies have examined relatonships
between traits and behaviors.

Food choice can be conceprualized in terms of numerous
topics, and we have organized our review in terms of the
following ropics: food choice, preference for new, novel,
and unfamiliar foods, vegetarianism, preference for spicy
foods, product labeling, obesity, and eating disorders. To
the extent that food choice is interowined with politics ivis
useful to keep in mind that Openness has been found w
be negarively relared o political conservarism, whereas
Conscientiousness was been found w be posiovely
related o political conservarism [5].

Food choice

An imporeant focus of research on food choice has been
the extent to which people choose to cat healthy foods.
Although the phrase ‘healthy foods’ has no specific sci-
entific definition, when using the term, manv food scien-
rists emphasize fresh fruits and vegetables. In a recent
review, Fagan [97] concluded that Openness and Con-
scientiousness were pasitively related to peoples” renden-
cies o eat healthy foods. Fagan [9°%] concluded that the
pasitive relationship berween earing healthy foods and
Openness reflects the face thar Openness is positvely
related o food vanery (see section below on new foods)
and that Openness is positively related to self-awareness.
Conscientiousness is positively related to healthier eating
because people who are maore conscientious are more
likely o follow nomms and guidelines than people who
are less conscientious.

Current Opinion in Food Science 2020, 33:81-87
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These conclusions are largely consistent with the con-
clusions of studies Fagan [9°7) did not include but thar we
discuss because of their samples and methods. In a study
of 3rd and 4th grade US children, Myrdal e 2/ [101] found
thar fruit and vegerable consumprion was positvely
related to Openness and Agreeableness but was nega-
tvely related o Meuroricism. Conner & ol [11%7) used a
diary method in which pamicipants recorded what they
ate each dav for two or three weeks. Such methods reduce
biases in recalling behaviors such as specific foods thar
have been eaten. Conner et af. [117] found that consump-
tion of plant-hased foods was positively relared o Open-
ness, Extraversion, and Conscientionsness. Somewhar
similarly, Weston & @l [12] in a study of middle-older
aged adules found chat cating healthy foods was positively
related to Openness, Agreeableness, and Conscientions-
ness, and was negatively related o Neuroticism.

Preference for new, novel, and unfamiliar
foods

Preference for new or novel foods has been the subjeet of
a considerable body of research, much of which has
examined what is called ‘food neophobia’. Despite this
artention, there is livtle research on relationships berween
food neophobia and personality. Knaapila e af. [13] found
thar food neophobia was negatively relared o Openness
and Extraversion. Nezlek and Forestell [147] replicated
these relationships, but they also found thar a separate
measure of what they called an approach motive toward
new foods was positively related o Openness and
Agrecableness.

These relationships are consistent with the definitions of
the factors of the FFM. For example, Openness explicitly
concerns interest in new things, and interest in the
external world is part of Extraversion. Given thar pre-
ferences for new foods likely include preferences for new
foods thar are produced in a more environmentally sus-
rinable fashion (e, GM foods), this topic seems w
merit more attention.

Vegetarianism and carnism

When considering the personality correlares of following a
vegetarian diet, it is essential to take into account the
availability of meat. If meat is not an option for people (e
£ it 15 oo expensive or simply nor available), it makes no
sense to examine relationships between vegetananism
and personality. Therefore, research on the personalicy
correlates of vegetarianism has been done among what are
called “vegerarians of choice” and not among “vegetarians
of mecessity’ [13). Vegetanans of choice are defined
primarily as people from MNorch America, Evrope, and
the parts of Ckceania that are populated primarily by
people of European descent.

The available research suggests that vegerarians are more
open to new experiences than omnivores [16,17]. In

addition, some research has found that vegeranans are
more neurotic and more depressed than omnivores [16],
and as explained by Nezlek and Forestell [15] this may be
because vegerarians are a social minoncy. Regardless,
alchough it goes bevond the framework of the FEM, i
is particularly important to recognize that vegetarians
rend to possess a cluster of characteristics (traits and
artitude) that can be considered ‘pro-social’, support for
greater income equality, rejection of violence as a tool,
pro-environmental artitudes, and so forch [15]. This clus-
ter of pro-social charactenistics is probably more importane
than single traits in terms of understanding how the
pemsonalities of vegetanians and omnivores differ.

Carnism refers to people’s preference to ear mear [19].
Consistent with the finding that vegeranans are higher in
openness than omnivores, Pfeiler and Egloff [20] found
that frequency of meat consumption was negatively
related o Openness and was negatively related w Con-
seientiousness. Consistent with this, Pleiler and Egloff
[21] found that Openness was negatively related to red
meat consumption; however, they found that Openness
was positively related o the consumption of fish. Ic
should be noted thar these relationships were weak (in
some cases accounting for less than 1% of the variance in
consumption). When Monteiro e al. [19] introduced the
Carnism  Inventory, they focused on  relatonships
between socio-paolitical attitudes and carnism, and i
seems that such construces will be more useful than
pemsonality per in understanding people’s taste for meat,
particularly red mear.

Preference for spicy foods

Although the ‘personality of the lover of spicy foods
receives attention in the popular media, the research
on this twpic is quite sparse. Most popular accounts, even
those from the past 2-3 vears, cite a 1980 study by Rozin
and Schiller [22] that found thar preference for spicy
foods (defined as hot chilies) was positively related w
sensation-secking. Nevertheless, this finding was repli-
cated by Byrnes and Haves [23] and Wang er /. [24]. A
recent study by Spinelli e @l [25] found thar preference
for chilies was positively related o sensitivity o reward
and was negatively related o sensitivity to disgust. They
did not measure the FFM or sensation seeking per .

Product labeling

Preferences for Genetically Modified food (GM or GMO)
have received considerable attention. In a study of pref-
crence for labelling GM sugar and sugar in soft drinks,
DeLong and Grebitus [26] found thar the desire for GM
labeling was positively related to Conscientiousness. No
ather traits were related o desire for GM labelling. In a
three-country study (US, China, lealy) Lin e 2l [27]
found thar Openness was positively relared to acceprance
for GM pork in all three countries, whereas Conscien-
tiousness was negatively related to acceptance in the US
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and ltaly, but was unrelated in China. In a study of
Morwegians, Ardebili and Rickertsen [28] found the
Conscientiousness and Agrecableness were negatvely
related to acceprance of GM salmon.

In a study of US dred fruit consumers, Peschel e @l [29]
found that Neuroticism, and Agency (an additional facror
they added to the FFM) were positively associated with
preferences for production method labeling, whereas
Conscientiousness was negatvely related. In a soudy of
Taiwanese shoppers, Chang e &/ [ 307)] found that Open-
ness, Conscientious, and Extraversion were positively
related to a construct they labeled ‘Need for leaming’,
which was indirectly and positively relared to intention to
purchase foods with raceability labeling,

It appears thar the overall rrend is for more labeling in
terms of genetically modified food and traceability, at
least in the US [31]. Such labeling is in place in the ELU,
although regulations vary considerable among countries
ourside of the EUT [532]. There is not much research on
relationships berween personality and food labeling, and
although the results of the existing research are inconsis-
tent, this appears o be a promising avenue for furure
research.

Obesity and body mass index (BMI)

Ohesity is typically defined in terms of unhealthfully high
BMI (body mass index), and studies of the two overlap.
Given the health consequences of obesity, we focus on
the personality correlates of ohesity. Based on their meta-
analysis of this research, Gerlach e af [33%] concluded
that, with only a few exceprions, obesity s positively
related o Neuroticism and negarively relared o Consci-
entiousness. Based on a similarly broad analysis, Jokela
e al. |34 concluded thart obesity was consistently
related to only Conscientiousness.

Some insight into the inconsistencics in research on chis
topic was provided by Sutin and Terracciano [35™). They
noted thar the factors of the FFM consist of subfacrors
{called facers) and thar differences across studies in the
relationships herween obesity and the FFM might be due
o differences in how Neuwroticism has been measured.
We address this issue in the seection on the future
directions.

Regardless, the reladonships that have been found
berween obesity and the factors of the FFM are consis-
tent with the definitions of these factors. Conscientious-
ness is defined in terms in part of being careful and
cautious, following rules, and so forth. By extension,
people who are more conscientious should be more con-
cemed about following prescriptions (however informal)
about earing healthfully than people who are less consci-
entious. Note that higher conscientiousness is also asso-
ciated with eating a healthier diet overall (see previous

section on food choice). Although relationships berween
obesity and Newroticism are not as consistent as those
between obesiy and Conscientiousness, such relation-
ships are consistent with the definition of Neurotcism,
which includes impulsiviry.

What is important to keep in mind is that personality is
not a proximal cause of obesity. Being highly conscien-
tious does not prevent a person from becoming obese.
Rather. being conscientiousness may predispose people
to think or behave in ways that reduce the likelihood that
they will become obese. When examining a condition
such as obesity, researchers need to focus on the entire
causal chain  {e.g., personality — beliefs —  beha-
vior — obesity) not just the beginning {personalicy) and
the end {obesity).

Eating disorders

Earing disorders can include numerous problems, and we
will focus primarily on anorexia, bulimia, and orthorexia.
Moreover, as disorders, these behaviors are a bit bevond
the domains to which that the FFM was meant to apply.
The FFM was designed to explain (primanly) individual
differences among those who are nor experiencing a
disorder.

Body image dissatisfaction is one of the most important
correlates of earing disorders. Although sarisfaction with
body image is not a personalicy traic per se, it can function
like a traic in chat it is relatively stable across time and can
have pervasive influences on a people’s thoughrs, feeling,
and behaviors. Generally speaking, the more dissatisfied
people are with their bodies, the more likely they are
experience an earing disorder. Such relationships tend
be stronger for women than for men, and women are more
likely to have an cating disorder than men are. Sce
Hrabosky [36], Delinsky [37], and Crowther and Williams
|35] for discussions.

Mevertheless, research has  examined  relationships
berween eating disorders and the FFM. For example,
Gamdo o @/ [59"] found chat individuals who were
bulimic tended to be less conscientious, less extraverted,
less open, less agreeable, and more neurotic than a control
sample. The differences between anorectics and controls
were similar, but not as pronounced. MacNeill e af. [40]
found that eating disorders were positively related
Neuroricism  and  Extraversion and were negatvely
related o Conscientiousness for women, but were unre-
lared o men. Bénard e af. [417] found that Impulsiviry, a
component of Neuroticism, was positvely related w
eating disorders.

Barnes and Caltabiano [42] found thar perfectionism, a
rrait thar overlaps somewhar with Neuroticism, was posi-
dvely related to orthorexia nervosa, thar is, unrealistic
concerns about the healthfulness of one's food. Along
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these lines, Levinson ef @ [43] found that vanious forms of
evaluation apprehension (including fear of making mis-
takes) were related o the anxiery people who had an
eating disorder expenienced while eating. Excessive con-
cerns for control (typically a manifestation of anxiery)
have also been implicated in the etology and mainge-
nance of caring disorders [44].

Future directions

In terms of the focus of research on food choice and real-
warld problems, there appear o be two pressing issues:
the growing number of obese people across the world and
the need w develop sustainahle systems of food produc-
tion. Increasingly, people are eating too much of the
wrong types of food, that is, food thar is not good for
them and the production of which is nor good for the
environment. Although understanding the relationships
berween food consumption and personality cannot pro-
vide solutions to these problems on its own, it can be part
of a solution.

Regardless of the ulomate goal of future research, we
have a few recommendations.

1 In terms of the FFM, researchers need to be mindful
of the fact that the factors of the FFM refer to broad
predispositions. As noted in some of the aricles we
cited [3%"7), each of the five factors is composed of
facets, and relationships berween food consumption
and the facets that comprise a factor may vary. For
example, a weak factor level relationship may repre-
sent the combination of a srrong reladonship involving
a single facet and no relatonships involving the other
facets.

2 Researchers need to be mindful of the limitations of
single assessment measures thar ask participants
retrospect over lengthy (and typically unspecified)
periods. As discussed by Nezlek [43], such measures
are prone to various biases. An excellent example of a
studv that overcomes such limitations is Conner & &l
[117°], who used a daily diary to study healchy caring, A
discussion of different diarv methods can be found in
Nezek [45]).

3 Although we have focused on the FFM, as suggested
in our discussion of eanng disorders, there are various
other ways of understanding personality. Systems
based on approachfavoidance or reward/punishment
[46] may be particularly relevant to food consumption
defined broadly. In terms of disorders, characteriseics
more specific than this may be needed to understand-
specific types of distress.

4 Recently, research has examined relaconships
herween people’s behavior and their microbiota [47].
For example, Johnson [45], found reliable relationships
herween the distnbution of gur bacteria and personal-
ity trairs. Such findings suggest char it mighe be wseful

o examine relationships among microbiota, personal-
ity, and behavior, including food choice and consump-
tion {i.e., probiotic foods).

5 Finally, there is the role of culture. Much of the
research we have cited was done in Western, industni-
alized countries. This reflects the reality of the avail-
able darabase. Although relanonships between food
consumption and personality may be similar cross
cultures, this cannot be assumed; it must be
demonstrated.
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Anexo 3. Autorizacdo da Plataforma Brasil para divulgacdo de um questionario
nas redes sociais, referente ao artigo: “The role of culture in the representation

of probiotic foods”.
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suplementos alimentares a base de microrganismos vivos, que afetam beneficamente o animal hospedeiro,
promovendo o equillbric da microbiota intestinal (SAAD, 2006 apud MORAES & COLLA, 2008), controle do
colesterol e de diarreias e redugio do risco de cancer (INTERMATIONMAL FOOD INFORMATION COUMNCIL,
2004 apud OLIVEIRA, 2008). Sua principal fungio & estimular o sistema imunoldgico e alterar o mecanismo
microbiano (ANJO, 2004). Pode também auxiliar na sintese de vitaminas e proteinas pré-digerdas, aumento
na absorgo de cilcio; inibicio de patdgenos no intesting; alivio da constipagdo; reducio da intolerancia &
lactose; entre outros (SANDERS, 2003, SHEIL et al., 2007). Os probidticos compdem-se de um ou uma
mistura de microrganismos Uteis, podendo ser comercializados na forma de produtos fermentados como
coalhada, iogurte e leite aciddfilo ou como suplementos alimentares (INTERMNATIONAL FOOD
INFORMATION COUNCIL, 2004 apud OLIVEIRA, 2008), denominados como lactobacilos vives e para
terem efeito funcional devem ser ingeridos diariamente (SOUZA, et al., 2003 apud MORAES & COLLA,
2008). Determinadas bactérias |aticas e outras bactérias, além de atuarem favoravelmente no produto
alimenticio ao qual foram adicionados, fazem parte dos microrganismaos capazes de gerar efeitos benéficos
no hospedeiro (OLIVEIRA; SIVIERI; ALEGRO & SAAD, 2002, p.3).

Atualmente nos comércios, & possivel encontrar locais onde os consumidores podem comprar produtos
alimentares saudiveis, entre os quais alimentos funcicnais - probidticos, demonstrando assim o rompimento
com 0% tradicionais habitos de consumo & os novos habitos (OLIVEIRA, 2008). Uma maneira de
compreender & sustentar o potencial sucesso de um alimento funcional & compreender as dimensdes que
englobam esses produtos na mente dos consumidores (OLIVEIRA, 2008). Para a aceitagfo do consumo um
dos motives determinantes € a atitude positiva em relagio aocs produtos e a crenga na sua eficdcia. Varios
autores verificaram gue um ndmero consideravel de consumidores acredita na eficacia dos produtos
funcionais (PATCH et al., 2005 NIVA e MAKELA, 2007). Além disso, outros estudos revelaram a importancia
dessa crenga para o seu consumo (URALA e LAHTEENMAKI, 2004; VERBEKE, 2005; JONES E JEW,
2007; KOLODINSKY et al , 2008). A crenca do consumidor envolve uma organizagio na qual se incluem as
orientagdes para o mercado & o sucesso empresarial. Destas observagdes, destaca-se a crescente
orientacio para o mercado e marketing voltado para as necessidades e desejos dos clientes, comprovando
a necessidade de conhecer a fundo o consumidor e suas caracteristicas, enfocando os estudos sobre o
comportamento do consumidor (KOTLER, 1992 apud TERCI, 2001). O comportamento do consumidor parie
de uma motivagdo, diferindo entre as pessoas, envolvendo diversas atividades e que possui um processo
complexo, influenciado por fatores extrinsecos e infrinsecos. O consumidor, pode assumir papéis, ora, de
comprador, influenciador e utilizador (TERCI, 2001).
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Belch e Belch {2008) definiram o comportamento do consumidor "como o processo e as atividades que
pessoas desempenham guando estdo procurande, selecicnando, comprande, usando, avaliando e
descartando produtos e servigos para satisfazerem suas necessidades e desejos”. (2008, p. 105)
(COLAFERRO, 2011). A exteneio do estudo do comportamento do consumidor & maie abrangente do que o
senso comum tem percebido. O estudo do comportamento humano envolve varias disciplinas e campos de
estudos, observado o amplo cardter humano inerente ao comportamento de consumo, gue ndo poderia ser
explicado sem apoio e entrelace de outras dreas. Segundo Holbrook (1887). o papel de outras disciplinas no
estudo da aquisicio, uso e disposico constituem-se em suprir gaps que cada campo de investigagéo deixa
ao conhecimento. O autor define que, a macroeconomia auxilia a compreender a aquisigdo e agregagio de
valor, a microeconomia auxilia a entender o processo de escolha entre categorias de produtos
individualmente; a psicologia busca entender o fendmeno de escolha, preferéncias e os modelos de
consumo; a sociologia contribui para a compreenséo dos preblemas sociais causados pelo consumo e a
influéncia dos produtos e servigos na sociedade: a antropologia busca compreender o consumo em
diferentes culturas & as simbologias; a filosofia busca entender questdes morais (TERCI, 2001). Ariely &
Berns (2010) além das variadas ciéncias, mais recentemente incluiu a neurociéncia, para entender de
maneira mais profunda as preferéncias e comportamentos diante dos estimulos oferecidos pelos produtos
de consumo (COLAFERRO, 2011). Em linha com a teoria cognitiva, para Belch e Belch (2008) o consumidor
& influenciado por fatores extermos e influéncias ambientais, gue s50: cultura (significados aprendidos,
valores, regras e costumes compariilhados na vida social); subcultura (baseadas na faixa etdna, etnias,
geografia, religido etc), classe social (pertecimento a grupos homogéneos de uma sociedade dentro do qual
se compartilham estilos de vida, interesses, comportamentos, valores etc), grupos de referéncia (grupos
cujos valores sAn utilizados por um individun como hase para suas aghes, opinides & até conduta);
determinantes situacionaia (situaglo eapecifica de usoa de preduto ou zervigo, situaglo de compra e
situagio de comunicagio) (COLAFERRO, 2011). Blackwell et al (2005) citam como influéncias externas:
familia, classe social, grupos de referéncia e cultural, atividades & o estilo de vida; como influéncias intemas:
motivagio, percepgdo, atitude e aprendizagem. As influéncias intemas podem ser oriundas da motivagdo -
teoria cognitiva que enfatiza os processos mentais internos; da psicologia que enfatiza o comportamento
observado, da atitude que pode ser favoravel ou desfavoravel e representam tendé&ncias proativas em
relagic a algum dado, contendo componentes cognitives afetives ¢ comportamentsais; ou a percopgio no
processo de construgdo sensonal (COLAFERRO, 2011), como a aprendizagem & experiéncia. 0 processo
de avaliagio, a mudanga, os processos de
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informagdo e a perscnalidade; a andlise do processo de decisdo do consumidor, que envolve o
reconhecimento do problema, a busca de informagdes, a avaliacio de alternativas, o processo de compra e
comportamentos pds compra (TERCI, 2001). O comportamento deve ser observado e compreendido dentro
de um contexto ambiental/social de referéncia. Os motivos de compra podem ter um objetivo especifico, ser
funcionais ou ainda auto expressivos. Juntamente com as caracteristicas do consumidor, como
personalidade, estilo de vida e demografia, assumindo dimensbes e varidveis de estudo para melhor
entendimento deste processo (TERCI, 2001). Para Oliveira (2007) as teorias do comportamento do
consumider comegaram a se delinear noa anoa 1970, expandido os estudoa sobre atitudes para conceitos
maie amples da proceseameants de informagfes: como oe coneumidarae adguiram, armazanam am suas
memdorias e as ulilizam posteriormente para decidir sobre suas compras (COLAFERRO, 2011). As ligagdes
entre o consumo de determinados produtos alimentares e a prevencio de doengas cronicas estdo provadas
(RODGERS, 2004) e os consumidores nac se limitam a consumir alimentos que os satisfagam
sensorialmente e gue sejam uma fonte de nutrientes. Atualmente, os alimentos sio vistos como formas de
prevenir doengas. aumentando o bem-estar fisico @ mental dos consumidores (SIRO et al., 2008). Os
consumidores de alguns paises estio cada vez mais conscientes da sua satide, & a compreende a relagao
existente entre um estilo de vida saudavel e os habitos alimentares (AGRAWAL, 2005; NIVA e MAKELA,
2007). Entre as principais preocupagies com a salde estacam-se a prevengdo das doencas
cardiovasculares, a pressao arterial, 0 cancer e a obesidade (VAN- KLEEF et al, 2005). Segundo o autor
Kntler (2000), rompotameaentnz complexns de compra 8 consuma estariam relacionadns a proditns canns,
com marcas famosas e com baixa frequéncia de consumo. Por outro lade, os comportamentes habituais
estariam ligados a produtos baratos e aqueles adquindos com frequéncia. Nesse sentido, Kotler (2000)
classifica a compra & o consumo de alimentos (principalments dagueles sssenciais), como om
comportamento habitual, pois tratasse de um consumo comum de produtos com baixo prego e que, por tais
razbdes, sio adquiridos sem grande envolvimento pelo consumidor (LUCHESE, BATALHA, LAMBERT,;
2006). Poulain (2001) ressalta que o acesso de variedades de dados, de diferentes origens e campos
disciplinares, permite estudar a dindmica de modelos de consumo atuais dominantes, as ligagbes entre
alimentacdo e salde, as restrigies ligadas 4 alimentagdo, a diferenciagdo social e cultural das praticas
alimentares, além de definir hipiteses sobre a estruturagio de comportamentos alimentares (LUCHESE,
BATALHA, LAMBERT; 2006). Para investigar comportamentos de consumo adotados e rejeitados por
individuos com perfis sociodemogréficos distintos, deve-se compreender gue a alimentagdo humana néo
pode ser definida, simplesmente, como uma
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necessidade fundamental, mas como uma ferramenta a servigo da sadde, do prazer, da estética, etc.
Consequentemente a natureza cofidiana e repetitiva que relaciona o ato alimentar ndo pode resumi-lo como
comum ou racional (AURIER & SIRIEIX, 2004 apud LUCHESE, BATALHA, LAMBERT,; 2006). Aurier &
Sirieix (2004) ressaltam gue devido as diversas interpretagbes que um mesmo produto poderia provocar
(considerando que os individuos tém restricbes distintas e objetivos & ideais variados), os alimentos podem
assumir quatro fungdes, descritas a seguir: funco utilitiria: beneficios evidentes associados ao consumo
dos produtos (composicio nutricional, guantidade caldrica e dificuldades para o preparo); fungio heddnica:
beneficios dos produtos relacionados ao prazer (estética do produto. odor. cor e apresentacio -
caracteristicas que motivam o consumo dos individuos); fungdo simbdlica: produto visto como meio de
comunicagdo (representande uma cultura ou classe social), fungéo ética e espiritual: produtos que remetem
questdes politicas e morais (produtos provenientes da agricultura sustentivel, produtos livres de alteragdes
genéticas e com certificados que possam garantir sua seguranga sanitaria). Quanto a funcgéo espiritual,
considera-se a relagfo do alimento e praticas religiosas, ou seja, definigdes profanas ou sagradas sdo
associadas aos produtos (LUCHESE, BATALHA. LAMBERT: 2006). Lambert et al. {2005) & Merdji et al.
(1999) explicam que, os individuos percebem os alimentos de maneiras distintas, as quais os levam a
declarar fungbes diferentes para um mesmo produto, isso pode ocorrer devido a percepgdo ser impregnada
de valores socioculturais. Esses fatores podem ser melhores compreendidos, quando se leva em conta as
preferéncias dos seres humanos, em relagéo aquilo que consomem, quais vinculos pessui com a socicdade
(LUCHESE, BATALHA, LAMBERT; 2006). Poulain (2001, 2004), entre outros autores, reforga que alimento
além de ser reconhecido como um objeto nutricional {algo composto por proteinas, vitaminas, gordura, etc.)
também & representade como aspecto simbdlico da alimentagdo humana (LUCHESE, BATALHA,
LAMBERT; 2006). Considerando que os estimulos s&o apreendidos individualmente, mas seguindo um
conjunte de influéncias idecldgicas, simbdlicas e sociais, Poulain (2001) reforga que os individuos
eetabelecem relagdes entre alimento & ealde, alimento & forma figica, alimento @ prazer, etc. (LUCHESE,
BATALHA |LAMBERT; 2006). Assim, levando-se em conta o que vem sendo comentado e considerando
que, quando os individuos sdo questionados sobre o que pensam sobre sua alimentagdo, além de suas
restrigies mais objetivas (ligadas & renda, ao tempo destinado & alimentagdo, etc ), revelam suas
experiéncias com os alimentos, as situagbes sociais da alimentagfo, as normas que os fazem aceitar ou
rejeitar determinado alimento, os valores e habitos dos grupos gue pertence ou de sua referéncia, além do
perfil dos grupos de consumidores e ndo consumidores desses produtos, as relagies declaradas pelos
mesmos entre seus modelos
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alimentares e a busca por um padrio estético ou pela sadde ou, ainda, pela scbrevivéncia (LUCHESE,
BATALHA, LAMBERT,; 2008). A decisdc de compra no mercado de consumo € o resultado do
comportamento do consumidor, onde este avalia as alternativas encontradas, comprarando marcas e
caracieristicas de produtos e servigos. Para satisfazer essa necessidade ou desejo de consumo, 0s critérios
de avaliagio podem ser objetivos (prego, garantia, conforto, etc) ou subjetivos (imagem, estilo, etc)
(COLAFERRO, 2011). O consumo & formado de influéncias para a compra & que o consumidor determina o
seU consuma, conforme sua posicio econbmica e cultural dentro da sociedade. Os consumidores, diante de
alguns acontecimentos econdmicos, sfio forgados a repensar as suas prioridades de consumo, pois o
mercado e a economia sdo instiveis, tendo um peso relativamente considerdvel na tomada de decisfio,
principalmente em comprar alimentos funcionais, na medida em que estes apresentam um prego superior
aos produtos da mesma gama sem a caracteristica funcional (OLIVEIRA, 2008). Diariamente o
homem/consumidor efetua escolhas alimentares que variam em relagdo a oferta, o impulso de
diversificagao/inovagao, pela necessidade, ao mesmo tempo que se torna prudente e desconfiado do
desconhecido, como um alimento novo (ALMEIDA, 2004 apud LUIS, 2010). Segundo Karsaklian (2004), a
personalidade pode ser considerada como a causa para que um individuo se comporte praticamente sempre
da mesma forma em diferentes situagbes. Assim, um individuo conservador tem tendéncia a consumir
marcas conhecidas & consagradas, enquanto um inovador, tendendo a experimentar as novidades.
Segundo Schlosser (2002), o que as pessoas comem (ou ndo comem) tem sido determinado por uma
relagio complexa de forgas sociais, econbmicas e tecnoldgicas que sdo as principais responsdveis pelo fato
de alguns setores da populacéo, sobretudo nos meios urbanos, se mostrarem pariicularmente vulneraveis a
adogdo de novos padrbes de consumo. Este fato ocorre essencialmente devido a necessidade de realizar
I"BTEI?DEE tora de casa, a EIESOTQEI'IIZBQQQ da wida tamiliar € a desconexao urbana, o gue acelera, taciita e
aprofunda a adogdo de novos produtos (PERES, 1894 apud LUIS, 2010). As escolhas alimentares ficam
marcadas pcla dicotomia entre a neofilia & a neofobia alimentarea. A neofilia alimentar & caracterizada pela
tendé&ncia para a exploragéo, a necessidade de mudanga, de novidade e de variedade. Por sua vez a
neofobia alimentar esta relacionada com a prudéncia, o receio do desconhecido & a resisténcia 4 inovagao
(LUIS, 2010). Para o individuo que apresenta um comportamento neofilico, a incerteza associada ao
congumo de um aliments novo, loge desconhecido, pade constituir por gi 24 um estimulo a prova, o que
revela uma elevada aceitagao da incerteza por parte destes individuos quando comparados com os
neofabicos (TUORILA et al., 1994 apud LUIS, 2010). A neofobia alimentar caracteriza-se pela relutancia em
consumir, ou falta de vontade em experimentar, alimentos
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desconhecidos (PLINER, HOBDEN; 1992 apud FERREIRA, CASTRO, LOPES; 2017). Na perspectiva
evolucionista, esse comportamento poderia ter apresentado vantagens ou desvantagens ao individuo,
dependendo do ambiente em que o mesmo estivesse inserido. Por um lado, a neofobia alimentar poderia
reduzir o risco de ingestio de alimentos maléficos a saide, mas, em contrapartida, esse comportamento
diminui a variedade de alimentos consumidos (FALCIGLIA et al., 2000; LOPES et al.. 2006; YAMAMOTO,
LOPES, 2006; KNAAPILA et al., 2007 apud FERREIRA, CASTRO, LOPES; 2017). A neofobia alimentar
pode ser modulada por diversos fatores, incluindo tanto os biolégicos quanto os ambientais (KNAAPILA et
al., 2011, BLISSETT, FOGEL, 2013). O conhecimento sobre as caracteristicas nutricionais, a manipulagao,
o preparo e a exposigdo a diferentes alimentos ao longo da vida pode representar um fator primordial na
atenuacao do comportamento neofébico (FERREIRA, CASTRO, LOPES; 2017). Portanto a avaliagao do
comportamento do consumidor se torna inevitavel para analisar os produtos novos no mercado,
principalmente probidticos, sendo que existem diversas variaveis para entende-lo. Na hora atual, como pode
ser visto pela extensa revisao de bibliografia realizada, o pensamento e comportamento dos consumidores
sao um campo complexo e diversas sao as variaveis que interagem para formar a atitude do consumidor
(FISHBEIN & AJZEN, 1975). Portanto, com o objetivo de simplificar o entendimento e compreenséo do
comportamento de consumidores, cientistas de diferentes areas utilizam a construgéo de tipos ou tipologia,
para explicar fendmenos complexos. Construir uma tipologia, de acordo com Grémy & Le Moan (1977) p.
15, consiste em “distinguir, no interior de um conjunto de unidades (individuos, grupos de individuos,
sociedade, etc.), grupos que possam ser considerados como homogéneos de um determinado ponto de
vista. O contetido dessa nogao de homogeneidade varia de acordo com os autores e a area de aplicagéo e
ela e geraimente fundamentada sobre uma certa similaridade definida a partir de uma gama de
caracteristicas servindo para descrever as unidades estudadas. Esses autores propdem ainda cinco razées
principais que levam os cientistas a recorrer a criagdo de uma tipologia: 1) As exigéncias da aplicagéo de
uma tipologia os meios praticos de agir e de avaliar a agéo, quando os grupos so estaveis. 2) A importancia
do volume de dados (quando os nimeros de participantes sao relativamente grandes). 3) A falta de poder
explicativo do modelo geral. 4) A impossibilidade de chegar a construgdo de um modelo Unico. 5) A
complexidade do sistema estudado. Essas cinco razdes, s3o a justificativa para a construgio de uma
tipologia de eonsumo de alimentos probioticos, a partir de consumidores brasileiros, oriundos de todos as
regides brasileiras.

Hipotese:

O estudo tipoldgico sera eficaz no conhecimento e analise do comportamento do consumidor de
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alimentos probiéticos, visto que sio alimentos funcionais e benéficos ao organismo.

Metodologia Proposta:

Sera realizada pesquisa bibliografica e de campo do tipo descritiva exploratéria utilizando um questionario
on-line, composto de perguntas fechadas para quantificagao dos resultados e abertas procurando capturar a
espontaneidade dos entrevistados. para diagnosticar o uso. conhecimento. aplicacdo dos alimentos. bem
como identificar a assiduidade ¢ o consumo de alimentos funcionais = probidlices. Cumn a linalidade de
caracterizar a populagdo entrevistada e obter informacdes sobre o habito de consumo de produtos
probidticos, foram incluidas no questionario perguntas sobre a faixa etéria, sexo, estado civil, renda e grau
de escolaridade, bem como o nivel de consumo de produtos probiéticos. Os questionarios serdo
respondidos e finalizados se a pessoa responder que tem mais de 18 anos. Caso o participante indicar
idade <18 que a participagdo dele sera encerrada automaticamente. O participante recebera o convite para
participar, se aceitar, va ter que ler e concordar com os termos do |ULE. Se ndo concordar ou ndo ler, nao
vai poder responder. A pesquisa sera realizada através de recrutamento opt-in (opgéo por entrar). Segundo
Wachelke & Andrade (2009), trata-se de uma modalidade de recrutamento em que os convites de
participagao séo realizados em sitios gerais (comunidades virtuais), acessados por navegadores ocasionais
que, ao se deparar com esses convites publicos, interessam-se pela pesquisa e escolhem responder aos
formularios espontaneamente. Os dados do questionario serdo utilizados para a construgdo de uma
Tipologia de consumo (questdes fechadas) e a partir das questdes abertas, em triangulagdo, a analise de
Verbatim sera efetuada. Instrumentos a serem utilizados: Questionario utilizando perguntas qualitativas e
quantitativas aplicados a 800 consumidores e a partir da coleta de dados on-line sera criado diagrama de
1espuslas, ACM (Analise de Courrespondéncias Mdalliplas) e analise de Clusler nus dados quanlitalivos e
Leitura de triangulacdo e Verbatim nos dados qualitativos. Os dados serdo computados estatisticamente e
analisados. A metodologia descrita sera de acordo com os termos da Resolugdo n. 466/12.

Metadanlngia de Anilise de Nadns

Instrumentos a serem utilizados: Questionario utilizando perguntas qualitativas e quantitativas aplicados a
1000 consumidores e a partir da coleta de dados on-line sera criado diagrama de respostas, ACM (Analise
de Correspondéncias Mdltiplas) e andlise de Cluster nos dados
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guantitativos e Leitura de triangulacéo e Verbatim nos dados qualitativos. Os dados serdo computados
estatisticamente e analisados.

Critério de Exclusio:

Eeta peequiea eerid efetuada integralmente on-line por pesecae gue livremente preencharem o questiondrio
disponibilizado na rede. As exclusfes sdo a falta de oportunidade de acesso a internet & ao respectivo
questiondrio & participantes que tenham menos de 18 anos de idade._

Objetivo da Pasquisa:

Objetivo Primério:

Conhecer o comportamento do consumidor em relacdo aos alimentos probidticos.

Objetive Secundario:

Construir uma tipologia do consumo de alimentos probidticos.

Avaliar crencas, atitudes e habitos dissipados a partir do consumo de produtos probidticos.

Analisar a influéncia do consumo de probidticos no estilo de vida de cada pessoa.

Conhecer o perfil desses consumidores.

Avaliagdo dos Riscos e Beneficios:

Segundo informagdes do pesquisador. "Riscos: Ndo ha riscos previsiveis, pois ndo havera nenhum tipo de
consumeo. Beneficios: Beneficios: conhecer o perfil desses consumidores, buscando aprimorar bases de
novas pesquisas, produtos e desvendar possiveis tendéncias e dividas nesse assunto.".

Comentarios e Consideractes sobre a Pesguisa:

Este protocolo se refere ao Projeto de Pesquisa intitulado "Alimentos Probidticos: Desafio na avaliagio do
Comportamento do Consumidor a partir de uma tipologia de consumo®, cuja pesguisadora responsdvel é a
aluna de doutorado Michele Christine Machado de Olivelra, da Faculdade de Engenharla de Allmentos
(FEA/UNICAMP). A pesquisa contard ainda com a parficipacdo do orientador, Prof. Dr_ Anderson de Souza
Sant'&na, do co-orientador. o Dr. Heber Rodrigues da Silva e de Jodo Fernande Rech Wachelke. A
Instituicio Proponente é a FEA/UNICAMP. Segqundo as Informacgdes Basicas do Projeto. a pesquisa tem
orgamento estimado em RS 500,00 (Quinhentos reais) e o cronograma apresentado contempla inicio da
coleta de dados para margo de 2018, com término da pesquisa em agosto de 2018. Serdo abordados ao
todo 800 pessoas. O objetive do trabalho sera conhecer o comportamento do consumidor em relagéo aos
probidticos, avaliando o perfil dos consumidores, se o consumo dos probidticos tem influéncia no estilo de

vida, avaliar crengae, atitudes e habitoe diecipadoe a partir do coneumo de probidticoe, & conetruir

Enderego:  Rua Tessala Viewa de Camargo, 126

Balrro:  Barfo Geraldo CEP: 13.083-B57
UF: 5P Municipia: CAMPINAS
Telefone: (19)3521-8836 Fax: (19}3521-7187 E-mall: cepg@fcm.unicamp.br

Fagina 00 de 13



p

UNICAMP - CAMPUS Plataforma
CAMPINAS asil

CEPUMNICAMP
e L |

Conlinuagho do Parecer: 2.471.338

uma tipologia do consumo deste alimento funcional. Para isso, serd aplicado um guestionario on-line,
composto de perguntas fechadas e abertas, para avaliar o uso e conhecimento sobre os probidticos,

identificar a assiduidade e 0 consumo dos mesmos e caracterizar a populagio estudada. O TCLE sera
aplicado de forma on-line também, antes de ser apresentado o questiondrio aos participantes. Os
participantes selecionardo se aceitam ou nio participar da pesquisa e que estio cientes e concordam com
todos os termos do TCLE. Caso o participante indique que tem menos de 18 anos de idade, a participagao
serd encerrada automaticamente.

Consideracoes sobre os Termos de apresentacio obrigatoria:

Foram analisados os seguintes documentos de apresentaco obrigatdria:

1 - Folha de Rosto Para Pesquisa Envolvendo Seres Humanos: Fol apresentado o documento
“folhaderosto? pdf” preenchido, datado e assinado pelo diretor associado da Faculdade de Engenharia de
Alimentos da UNICAMP. Adequado.

2 - Projeto de Pesquisa: Foram analisados os documentos "Projeto_detalhado.pdi™ e
"PB_INFORMAGOES_BASICAS _DO_PROJETO_1018727.pdf" de 16/01/2018. Adeguado.

3 - Orgamento financeiro e fontes de financiamento: Informagdes sobre orgamento financeire incluidas no
documento "PB_INFORMACOES_BASICAS_DO_PROJETO_1018727 pdf” de 16/01/2018. De acordo com
o pesquisador, a pesquisa sera realizada com recursos proprios. Adequado.

4 - Cronograma: Informagdes sobre o cronograma incluidas nos documentos “Projeto_detalhado pdf™ e
"PE_INFORMACOES_BASICAS_DO_PROJETO_1018727.pdf" de 16/01/2018. Adequado.

5 - Termo de Consentimento Livre e Esclarecido: Foi apresentado o documento "tcle pdf™. Precisa de
adequagdes (Vide item "Recomendagbes™).

6 - Curriculo do pesquisador principal e demais colaboradores: Contemplados no documento
"PE_INFORMACOES_BASICAS DO_PROJETO_1018727 pdf de 16/01/2018.

7 - Outros documentos gque acompanham o Protocolo de Pesquisa:
= AtestadoMatricula.pdf

= Carta_de Resposta pdf

Enderego:  Rua Teasdlia Viewa de Camargo, 128
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Recomendacies:

Mo item "Desconfortos & riscos” do TCLE, retirar as frases “Conhecer o comportamento do consumidor em
relagio aos alimentos probidticos. Construir uma tipologia do consumo de alimentos probidticos. Avaliar
crengas, atitudes e habitos dissipados a partir do consumo de produtos probidticos. Analisar a influéncia do
consumo de probidticos no estilo de vida de cada pessoa. Conhecer o perfil desses consumidores.”, que
fazem parte da sessdo "Justificativa e objetivos™. Além disso, escrever de forma simples e clara o que é o
estudo tipoldgico, presente no item “Justificativa e objetivos™.

Conclusdes ou Pendéncias e Lista de Inadequagdes:

As pendéncias foram devidamente respondidas, portante o projeto foi aprovado. No entanto, ha ainda
recomendagbes, presentes no item “Recomendagbes” acima. O arquivo alterado devera ser enviado como
emenda na Plataforma Brasil.

Consideragdes Finais a critério do CEP:
- O participante da pesquisa deve receber uma via do Termo de Gonsentimento Livre € Esclarecido, na
integra, por ele assinado (quando aplicavel).

= O participante da pesquisa tem a liberdade de recusar-se a participar ou de retirar seu consentimento em
qualquer fase da pesquisa, sem penalizacdo alguma & sem prejuizo ao seu cuidado (quando aplicavel).

= 0 pesquisador deve desenvolver a pesguisa conforme delineada no protocolo aprovado. Se o pesguisador
considerar a desconfinuagio do estudo, esta deve ser justificada e somente ser realizada apds andlise das
razdes da descontinuidade pelo CEP que o aprovou. O pesquisador deve aguardar o parecer do CEP
guanto & descontinuagdo, exceto quando perceber risco ou dano ndo previsto ao participante ou quando
rnngtatar a superinfidarde de uma e=iratégia diagnastica nu terapfatica oferecida a um dne gipne da
pesquisa, isto &, somente em caso de necessidade de acdo imediata com intuito de proteger os

participantes.

= 0 CEP deve ser informado de todos os efeitos adversos ou fatos relevantes que alterem o curso normal do
estudo. E papel do pesquisador assequrar medidas imediatas adequadas frente a evento
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adverso grave ocormdo (mesmo que tenha sido em oufro centro) e enviar notificagao ao CEP e a Agéncia
Nacional de Vigilancia Sanitaria = ANVISA - junto com seu posicionamento.

- Eventuais modificagies ou emendas ao protocolo devem ser apresentadas ao CEP de forma clara e
sucinta, identificando a parte do protocolo a ser modificada e suas justificativas e aguardando a aprovacao
do CEP para continuidade da pesquisa. Em caso de projetos do Grupo | ou |l apresentados anteriormente &
ANVISA, o pesquisador ou patrocinador deve envid-las também & mesma, junto com o parecer aprovatdrio
do CEP, para serem juntadas ac protocole inicial.

- Relatérios parciais e final devem ser apresentades ac CEP, inicialmente seis meses apds a data deste
parecer de aprovagio e ao término do estudo.

-Lembramos que segundo a Resolugio 466/2012 , item X).2 lefra e, "cabe ao pesquisador apresentar dados
solicitados pelo CEP ou pela CONEF a qualguer momento”.

-0 pesquisador deve manter os dados da pesquisa em arguivo, fisico ou digital, sob sua guarda e
responsabilidade, por um periodo de 5 anocs apds o término da pesquisa.

Eate parecer foi elaborade baseado noa documentoa abaixe relacionadoa:

Tipo Documento Arquivo Postagem Autar Situagio
Informagdes Basicas|PB_INFORMACOES_BASICAS DO_P | 16/01/2018 Aceito
do Projeto ROJETO 1018727 pdf 16:10:37
Projeto Detalhado / |Projeto_detalhado.pdf 16/01/2018 |MICHELE Aceito
Brochura 16:10:03 | CHRISTINE

dor MACHADO DE
Outros Carta_de Resposta pdf 16/01/2018 |MICHELE Aceito
16:06:37 | CHRISTINE
MACHADO DE
TCLE / Termos de  |icle.pdf 16/01/2018 |MICHELE Aceito
Assentimento / 16:02:44 | CHRISTINE
Justificativa de MACHADO DE
LAuséncia OLIVEIRA
Folha de Rosto folhaderosto2 pdf 16/01/2018 |MICHELE Aceito
16:01:51 | CHRISTINE
MACHADO DE
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Outros AtestadoMatricula.pdf 15/11/2017 |MICHELE Aceito
21:14:31  |CHRISTINE
MACHADQ DE.
Situacdo do Parecer:
Aprovado
Necessita Apreciacdo da CONEP:
Nao
CAMPINAS, 22 de Janeiro de 2018
Assinado por:
Renata Maria dos Santos Celeghini
(Coordenador)
Enderego: Rua Tessala Viewra de Camargo, 126
Bairro: Bar3o Geraldo CEP: 13.083-887
UF: SP Municipio: CAMPINAS
Telefone: (19)3521-8935 Fax: (19)3521-7187 E-mall: cep@fcm.unicamp.br

Pagina 13de 13

217



