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ABSTRACT

The present research aimed to carry out a diagnosis of fish consumption, identifying
problems and solutions to promote fish consumption in the lower Teles Pires River, state of
Mato Grosso. The electronic questionnaire was composed of 16 questions, being made
available through a link (Google Forms) in virtual environments (emails, Facebook,
Instagram, and WhatsApp) during July to September 2021. Descriptive analyses and
graphic representations were used. We obtained the participation of 130 interviewees from
Alta Floresta, The results found reflect an n-sample of interviewees who have access to the
internet and the habit of using e-mail, factors that excluded part of the population from the
research area. In our research, the main factors for low fish consumption were: the cultural
factor (preference or custom to consume other meats), the high price (28%), difficulty in
preparation (presence of scales and bones), and food insecurity (contamination by heavy
metals and parasites). The amount consumed was 5.52 kg/person/year in 2021 for the
inhabitants of Alta Floresta, well below the average consumption in Brazil in 2020 (10.2
kg/person/year of fish) and the amount recommended as the ideal amount from a
nutritional point of view by the Food and Agriculture Organization of the United Nations
(FAO) (12 kg/person/year). Given the need to increase fish consumption in the local,
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regional, and national context, it is urgent to carry out social intervention work to promote
initiatives to increase fish consumption.

Keywords: Freshwater fish consumption. Eating habits. Sustainable Development Goals
(SDGs). Consumer profile. Online questionnaire.
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INTRODUCTION

Fish meat is an important item in the human diet in several countries, with low
percentages of carbohydrates, fat, high proportions of moisture, and crude protein
(Gongalves & Passos, 2003; Ogawa, 1999). In fish meat, the percentage of crude protein is
similar to beef and poultry meat in general, but has greater digestibility (Contreras-
Guzman, 1994; Pereira, 2003). In native fish, the rich profile of unsaturated and essential
fatty acids is also highlighted; the implementation in the human diet brings benefits, helping
to lower cholesterol and reducing the risk of cardiovascular diseases (Medeiros et al.,
2019).

In 2024, world fish consumption was estimated at 20.7 kg per capita/year, which
represents 15% of the animal protein needed for the human diet, according to the recent
edition of the State of the World Fisheries and Aquaculture 2024 report (FAO, 2024). In
Brazil, per capita consumption of fish was around 10.5 kg in 2021, below the FAO
recommendation, which is 12 kg/inhabitant/year (SEA FOOD BRASIL, 2021). In the
Brazilian central-west region, where the state of Mato Grosso is located, the per capita
consumption of fish is even lower, about 4 kg/inhabitant/year, according to data from the
2017/2018 Household Budget Survey (IBGE, 2020a).

These differences in fish consumption are related to the availability and cost of fish,
family income, socioeconomic and cultural factors, food traditions, tastes, demand,
seasons, infrastructure, food security, health, and marketing (FAO, 2014 and 2024). Beef,
for example, is highly consumed, due to the strong influence of European colonization in
Brazil (Ribeiro & Cargao, 2013). However, in 2024, chicken was the most consumed animal
protein in Brazil (46 kg/inhabitant/year), due to its more affordable price (ABPA, 2024). In
addition to the cultural factor, the high price of fish when compared to other types of protein
of animal protein is among the main reasons for the low consumption of fish in Brazil
(Vasconcellos et al., 2013). Other factors that influence the low consumption of fish are the
presence of bones and difficulty in preparing the dish, as consumers are increasingly
looking for semi-ready or ready-made products that bring practicality to their daily lives
(Bombardelli et al., 2005).

Fish consumption plays a crucial role in food and nutrition security, and is
recognized by the Food and Agriculture Organization of the United Nations (FAO) as
essential for healthy and sustainable diets. The present study is aligned with the

Sustainable Development Goals (SDGs), mainly: SDG 2 (Zero Hunger and Sustainable
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Agriculture): Highlights the deficiency in the consumption of high-quality protein in the
region studied and suggests strategies to promote fish farming; SDG 3 (Health and Well-
Being): Emphasizes the health benefits of fish, including the prevention of cardiovascular
diseases; and SDG 12 (Responsible Consumption and Production): Discusses challenges
in the fish production chain and the need for sustainable solutions to expand access to the
product. SDG 14 aims to conserve and sustainably use marine resources, but the
preservation of freshwater ecosystems is also essential for aquatic life. In addition to being
home to rich biodiversity, these environments ensure access to high-quality protein and
boost the economy of communities that depend on fishing.

The state of Mato Grosso has great potential for fish farming, being bathed by three
hydrographic basins (Amazon Basin, Platina Basin, and Tocantins Basin), with availability
of products for the feed industry and favorable climate (Leandro et al., 2018). In 2023, Mato
Grosso was the 2nd largest producer of native fish in Brazil, with a production of 40,500
tons, second only to Rondénia (PEIXEBR, 2024). In the lower Teles Pires River region, fish
farming is a growing activity, mostly semi-intensive, in excavated tanks, using family labor,
requiring greater technical and financial support to have access to technologies and
expand fish production (De Luca et al., 2019). However, for the full growth of the fish
industry, there are several bottlenecks and challenges to be solved (for example: the
organization of the productive sector of fish farming, development of technologies,
incentives for producers...) (Kubo, 2014). Among these challenges is the consolidation of
the fish industrialization processes, which, in addition to adding value, will promote its
popularization in a similar way to what occurred with the chicken production chain
(Borghetti et al., 2003).

Given the great potential for fish farming in the region of the lower Teles Pires River,
and the anthropic activities that are impacting the fishing resources of this basin, it is
necessary to collect information on the consumption of fish in this region to support public
policies to promote fish farming. Given the above, the present study carried out a diagnosis
of fish consumption in the region of the lower Teles Pires River in the extreme north of Mato
Grosso, investigating the demands of fish consumers. We hypothesize that the vast
majority of participants do not have the habit of consuming fish meat monthly due to the

price, the presence of bones, and difficulty in preparing the dish.
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METHODOLOGY

The present research was developed during July to September 2021, through data
collection using an online electronic questionnaire applied to the population of the
municipality of Alta Floresta, in the region of the lower Teles Pires River in Mato Grosso.
The data collection method adopted consisted of qualitative and quantitative approaches.
The application of this questionnaire aimed to develop a scientific reference on fish
consumption (eating habits, frequency and preference of consumption, problems and
suggestions), as a basis for the implementation of public policies to promote the
consumption of fish and fish farming in the municipalities involved. The questionnaire
(Supplementary Material 1) was prepared with 16 questions, of which 13 thirteen) were
closed questions and 03 (three) were open questions.

The questionnaire for the diagnosis of fish consumption was sent for consideration
and authorization by the Ethics Committee for Research Involving Human Beings through
the Plataforma Brasil website, according to Resolutions No. 466/2012 and No. 510/2016.
The research is approved by the Ethics Committee of the State University of Mato Grosso,
according to Consolidated Opinion No. 4.682.691, under registration No. CAAE
45614121.8.0000.5166 on Plataforma Brasil. The target audience was people over 18
years of age (of legal age), and those invited to participate were duly informed of the
objectives, risks, benefits and confidentiality of the information of this research, for those
who agreed to answer the online electronic questionnaire, the Informed Consent Form -
ICF was presented, a document that expresses voluntary participation.

To carry out the data collection with the participants, a structured electronic
questionnaire (Supplementary Material 1) was used regarding the proposed theme. The
questionnaire was generated by the free online tool Google Forms (GOOGLE, 2021), and
was sent together with the ICF, prepared according to the rules of the Ethics Committee
and built with the tool itself. Through this system, the participants' answers were
automatically submitted to the researchers, being temporarily stored on the Google Drive
platform and later on an external hard drive.

The results of this research reflect an n-sample of respondents who have access to
the internet and the habit of using e-mail, as this research was carried out with an online
questionnaire, factors that excluded part of the population from the research area. The
present study was carried out during the Covid-19 Pandemic, aiming at the protection of

those involved, an online questionnaire distributed through social networks was used,
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which generated a non-probabilistic sample. Although this approach limits the
generalization of the results, it allows an initial diagnosis of fish consumption among groups
with internet access. Other researchers also found difficulties in using this method during
the Covid-19 pandemic (e.g., Schmidt et al., 2020; Pedroso et al., 2022). To minimize
biases, the data were analyzed considering socioeconomic profiles and the results were
compared with national and regional publications.

The data obtained from the interviewees were stored in a Microsoft Excel database
(Office 2010). The data were explored through descriptive analysis (mean and error) and
presented graphically. All analyses and graphs were performed with Microsoft Excel (Office
2010).

RESULTS AND DISCUSSION

We obtained the participation of 130 (one hundred and thirty) interviewees from Alta
Floresta, 75% of the female gender (97 people) and 25% of the male gender (33 people).
The age group of the interviewees was mostly (57%) between 26 and 45 years old and the
minority (4%) over 56 years old (Fig. 1.A). Regarding the level of education of the
interviewees, the vast majority declared themselves to have completed higher education
(48%) and only a small portion with incomplete elementary education (2%) (fig.1.B).
According to data from the last survey carried out by the IBGE, in Alta Floresta in 2010
approximately 5% of the population had completed higher education (IBGE., 2010). This
high percentage of participants with complete higher education may be a reflection of the

profile of the interviewees who have access to the internet and the habit of using email.

Figure 1. Age group (A) and (B) Educational level of the interviewees in the municipality of Alta Floresta/MT in
2021.
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Regarding the number of people per household, the vast majority (32%) declared

three people in the same household, and 22% declared two people. These data confirm the
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information from the IBGE (IBGE, 2015), that in the Brazilian Midwest region there is an
average of 3 inhabitants per household (fig. 2.A). Regarding purchasing power per
household, the majority (50%) reported being in the range of 2 to 3 minimum wages, and
the minority (12%) in the range of up to 1 minimum wage (Fig. 2.B). It is worth mentioning
that at the time of this survey the minimum wage in Brazil was in the amount of R$
1,100.00 (One thousand and one hundred reais), and it is currently in the amount of R$
1,518.00 (One thousand five hundred and eighteen reais) (LAW No. 15,077 of 12/27/2024).
However, during the Covid-19 pandemic there was a huge economic crisis, resulting in the
loss of 21% of purchasing power for Brazilians, mainly affecting low-income families who
spend most of their budget on food (Chiara, 2022). With the increase in the cost of food,
there is a greater demand for ultra-processed foods (nuggets, hamburgers, bologna, etc.)

that are cheaper, harming the nutritional quality of Brazilians' diets (Vilarino, 2021).

Figure 2. Number of persons per household (A) and (B) Household income of respondents in the municipality
of Alta Floresta/MT in 2021.
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Among the survey participants, 88% declared that they consume fish and 12% do
not. Participants who do not consume fish pointed out the cultural factor as the main
reason (43%), that is, they have a preference or habit of consuming other meats. In
addition, the high price (28%), the difficulty in preparation — presence of scales and bones
(17%), food insecurity — contamination by heavy metals and parasites (7%), were also
pointed out as negative factors for the consumption of fish (Fig. 3.A). The northern region
of Mato Grosso was colonized by settlers from the southern region of Brazil, mainly from
the state of Parana (Tafner Junior & Silva, 2016), where there is a strong influence of
European culture and a high consumption of red meat. Probably this preference for red
meat has lasted until today, and is also strongly influenced by the practicality in its

preparation when compared to fish (scales and bones). According to the Brazilian
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Association of Animal Protein-ABPA, due to the rise in meat prices, eggs (35%) were the
most consumed animal protein in the country in 2021, followed by chicken meat (34%) and
pork (4%) (CANAL RURAL, 2021). Fish, which was already considered a high-priced meat,

during the economic crisis intensified during the pandemic, did not increase consumption.

Figure 3. Factors that contribute to the low consumption (A) and (B) frequency of monthly consumption of fish
by the interviewees in the municipality of Alta Floresta/MT in 2021.
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Among the interviewees who consumed fish, 61% had a frequency of consumption
of 1 to 2 times per month, and only 3% reported the consumption of fish more than 9 times
per month (Fig. 3.B). Regarding the amount of fish consumed per month by the
interviewees, the majority (29%) consumed from 501 g to 1 kg, and only 6% consumed
from 2.1 kg to 3 kg (Fig. 4.A). With the primary data of the average amount of monthly
consumption of fish and the total number of people per household who consume fish, the
monthly per capita consumption of fish in Alta Floresta is approximately 460 g. Projecting
fish consumption in 2021 for the inhabitants of Alta Floresta, it results in approximately 5.52
kg/person/year, well below the average consumption in Brazil in 2020 (10.2 kg/person/year
of fish), considering that according to the Food and Agriculture Organization of the United
Nations (FAO) the ideal amount from a nutritional point of view is 12 kg/person/year
(SEAFOODBRASIL, 2021).

Adopting a healthy and nutritious lifestyle (SDG 3) depends on the wide availability,
accessibility and affordable prices of healthy foods, such as fish and fish products.
However, these essential factors for development are often overlooked, compromising
long-term food security, especially in low-income countries (Sarkodie & Owusu, 2023). In
rich countries, fish consumption is higher as it is associated with a healthy lifestyle that
contributes to the reduction of diet-related morbidity and mortality. In poorer economies, on
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the other hand, fishing resources are often used as a more affordable alternative to meat
and its derivatives, whose cost is higher (Hirvonen et al., 2020). This reality applies mainly
to coastal and riverine regions, where it is easy to acquire some species at more affordable
prices, in this survey 28% of respondents pointed to "high cost" as one of the factors that

hinder consumption.

Figure 4. Quantity (kg) of monthly consumption of fish (A) and (B) forms of commercialization of fish in the
municipality of Alta Floresta/MT in 2021.
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The world's population is projected to reach 9.7 billion by 2050 (United Nations,
2019) and the global demand for animal proteins could increase by up to 88% (Cottrell et
al., 2018). However, the increase in meat consumption from terrestrial animals implies the
acceleration of climate change, deforestation and pollution of terrestrial and aquatic
ecosystems (Springmann et al., 2018). Agriculture and livestock dominate decisions about
the development of the global food system, while aquatic foods, which are highly nutritious
with a smaller environmental footprint than other animal-based foods, are slowly paving the
way for high-level food-related decision-making (Bennett et al., 2021). The summary
statement made during the launch of the 2021 UN nutrition report clearly emphasizes this
importance: "There can be no transformation of the global food system without aquatic
food" (G. Johnstone, Worldfish, 2021). Given the above, promoting the consumption of fish
produced in fish farms in the Alta Floresta region would be mainly meeting SDG 2 (Zero
Hunger and Sustainable Agriculture) and SDG 12 (Responsible Consumption and
Production).

Still on the consumption of fish, it is worth mentioning that in 2024 in Mato Grosso,
Law No. 12,434 (03/01/2024), popularly known as the "Zero Transport" law for fishing in
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Mato Grosso, came into force, which establishes the list of 12 species of native fish
prohibited from transport, storage and commercialization in five years. There are no
published data yet, but this law may have affected the consumption of fish in Mato Grosso,
because: it prohibits the fishing of 12 species of fish, which are important for the
subsistence of fishermen; it may have left families and individuals without income; may
have caused economic and social damage to fishing communities; and for indigenous
people who fish outside the delimitation of their indigenous land, and after capture bring the
fish to the villages, they are in a situation of illegality (MATOS et al., 2024).

Regarding the places where the interviewees frequently purchase fish for
consumption, the place "supermarket" was the option that obtained most of the indications
with 49%, followed by the option "I fish/cultivate myself* with 22%, and the least indicated
option was "l buy directly from the fisherman/producer” with 5%. As previously mentioned,
because this research was carried out via electronic questionnaire (online), the N-sample
was composed largely of the academic community. Thus, the preference for purchasing
fish in supermarkets may be due to the lack of knowledge of the academic community of
places such as street markets or fishmongers that sell fresh fish. However, in a survey
carried out in Sinop/MT, in person (printed questionnaires) in places with an intense daily
flow of people, the supermarket was also the preferred place to buy fish (Leandro et al.,
2018).

When asked about the reasons that lead them to consume fish, the options "Taste
and habit" and "Menu variation" had greater relevance (38% and 34% respectively), and
"healthier meat option" with 20%. For fish consumers in the municipality of Sinop/MT (near
Alta Floresta), the reasons that lead to fish consumption are: flavor, healthy meat,
nutritional value and menu variation (Leandro et al., 2018). The concern with consuming
healthier foods produced without the use of chemicals has contributed to an increase in
demand for the so-called white meat, the group to which fish belong (Silva et al., 2021).
The interviewees from Alta Floresta prefer to purchase fish in the following forms: fresh
(58%), frozen (30%) and ready-to-eat (7%) (fig. 4.B). These results show that there is
concern about the quality of the fish consumed, since there is a greater preference for
fresh products.

Among the interviewees who consume fish, 75% answered that they have no
preference for scale or leather fish and consume both equally. 16% have a preference for

scale fish and 10% for leatherfish. Among those who prefer scale fish, the following
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reasons were listed: more pleasant flavor, healthier, fewer parasites, due to religion, and
more options to buy in frozen form. And those who prefer leather fish listed: Better flavor,
fewer spines, more practical to prepare as it has no scales and ideal for children to
consume. Religions that prohibit the consumption of leatherfish claim that they are impure
and bring the impetus of aggression, among them are: Judaism (Kosher religious law);
Adventist; Tibetan Buddhists do not eat any type of fish; and Candomblé (Souza, 2014). In
Brazil, children represent the age group with the lowest consumption of fish, and it is
important to develop intervention strategies to encourage fish consumption, in the family
and school settings (Souza et al., 2021). As for the presence of intramuscular Y spines in
scale fish, this is one of the current technological bottlenecks, and the development of
techniques and equipment for processing and genetic improvement is urgently needed
(Pedroza Filho et al., 2016).

The vast majority of consumers want fish with meat free of bland taste, and in this
theme comes the discussion about the preference for the consumption of "wild" and
“farmed" fish. In our survey, among the respondents who consume fish, 70% answered that
they consume both farmed and wild fish, 20% prefer wild fish and 10% prefer farmed fish.
Those who prefer wild fish pointed out the following reasons: more pleasant taste,
healthier, likes to fish, low fat content, does not have an off-flavor characteristic of fish
farmed in fish farms. And those who prefer farmed fish (fish farming) pointed out: more
pleasant flavor, due to the decrease in fishing resources and environmental importance,
food safety (less contamination and parasite infestation). Off flavor is that taste of "clay",
"insecticide", "mold", which is often identified in the consumption of fish, occurs due to the
presence of cyanobacteria and eventually streptomycetes triggered by erroneous
management in fish farming (e.g., leftover feed in the tanks; water quality; density of the
tanks, etc.) (Carriero, 2020). But it is worth mentioning that the vast majority of respondents
did not show a preference and consume both wild and farmed fish, which is very important
given the numerous health benefits.

From the results found, we can conclude that our hypothesis was partially
overturned, because unlike how we had predicted, the vast majority of participants
consume fish meat monthly. However, the amount consumed is 5.52 kg/person/year in
2021 for the inhabitants of Alta Floresta, well below the average consumption in Brazil in
2020 (10.2 kg/person/year of fish), emphasizing that according to the Food and Agriculture

Organization of the United Nations (FAO) the ideal amount from a nutritional point of view
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is 12 kg/person/year. In our research, the main factors for low fish consumption were: the
cultural factor (preference or custom to consume other meats); the high price; difficulty in
preparation (presence of scales and bones) and food insecurity (contamination by heavy

metals and parasites).

CONCLUSION

Given the need to stimulate the consumption of fish in the local, regional and
national context, it is essential to implement strategies that encourage the inclusion of this
food in the population's diet. The deficiency in the consumption of high-quality proteins in
the region studied highlights the importance of promoting fish farming as a sustainable
alternative to ensure food and nutritional security, in line with the goals of SDG 2 (Zero
Hunger and Sustainable Agriculture).

In addition, considering the benefits of fish for human health, especially in the
prevention of cardiovascular diseases, it is essential to expand access to this resource and
raise awareness among the population about its nutritional value, contributing to SDG 3
(Health and Well-Being). Initiatives such as the introduction of fish in school meals and
educational campaigns can play a crucial role in this process, promoting healthier eating
habits from childhood.

Finally, challenges in the fish production chain, such as irregular distribution and
high marketing costs, highlight the need for sustainable solutions to expand access to the
product responsibly. Strengthening more efficient and environmentally appropriate
practices in the production and consumption of fish is essential to meet the guidelines of
SDG 12 (Responsible Consumption and Production) and SDG 14, which seeks to
conserve aquatic ecosystems and ensure the sustainability of biodiversity in water,
ensuring that this resource is accessible without compromising the sustainability of aquatic

ecosystems.
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SUPPLEMENTARY MATERIAL 1 - QUESTIONNAIRE

1. You currently reside in the municipality:
Alta Floresta ()
Others ()

2. Sex:
Male ()
Female ()

Prefers not to declare ()

3. Age group:

From 18 to 25 years old ()
From 26 to 45 years old ()
From 46 to 55 years old ()
Over 56 years old ()

4. Schooling?

llliterate ()

Incomplete elementary school ()
Complete Elementary School ()
Incomplete high school ()
Completed High School ()
Incomplete higher education ()

Higher education ()

5. How many people live with you (in the same household)?

6. Family Income (sum of the salary of each of the people who live with you)?
*Currently the minimum wage is worth R$ 1,100.00.
Up to 1 minimum wage* ().

2-3 minimum wages ().
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4-5 minimum wages ().

Above 6 minimum wages ().

7. Is fish meat consumed in your residence?
Yes ()
Do not () Justify:

8. If you answered yes to the previous question, how often is it consumed in your
home?

1-2 times a month ()

3-4 times a month ()

5-6 times a month ()

7-8 times a month ()

Above 9 times per month ().

9. Based on your frequency of consumption, approximately how much fish is
consumed per month in your household?

Up to 500 grams ()

Between 501 grams and 1 kilogram ()

Between 1 kilo and 1.5 kilos ()

Between 1.5 kilos and 2 kilos ()

Between 2 kilos and 3 kilos ()

Other () Specify:

10. Isthere a preference for scale or leather fish in your home?
No, we consume both ()

Yes, we prefer scale fish () Why?

Yes, we prefer leather fish () Why?

11. Isthere a preference for wild fish (from river fishing) or farmed fish (from fish farms
or ponds) in your home?
No, we consume both ()

Yes, we prefer wild fish () Why?
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Yes, we prefer farmed fish () Why?

12. Where do you usually buy fish?
Supermarket ()
Grocery stores and street markets ()
Direct from the fisherman/producer ()
Fishmongers ()
| fish/grow myself ()
| get fish from other people ()

13.  What are the reasons that lead them to consume fish?
Menu variation ()
It is a healthier meat option ()
Taste or habit ()
Other () Specify:

14. What is the way of marketing the fish that you prefer?
Fresh ()
Frozen ()
Canned ()
Salted ()
Ready Dish ()
Other () Specify:

15. What are the reasons that lead you to consume less fish?

Answer:

16. Leave any comments about this research below (optional).

Comment:
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