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Abstract

Introduction: regular fish consumption has been associated with health benefits and prevention of risk factors of chronic
diseases; however, consumption is heterogeneous worldwide. Consumption is higher among populations that have fish as a
traditional food or among people who tend to adopt a more active and healthy lifestyle. Objectives: to evaluate the level of
physical activity and perception of life quality among groups with higher and lower frequency of fish consumption. Material
and methods: quantitative and cross-sectional study carried out via the Internet using the WHOQOL-bref tools to assess
perception of life quality. The IPAQ short version normal week was used to evaluate the level of physical activity and proper
tool to assess fish consumption. The frequency of fish consumption stratified into two groups (higher and lower frequency) was
used as predictor variable. As outcome variable, it was considered the perception of life quality and level of physical activity
among groups. Results: the group of participants with the highest fish consumption presented better perception of life quality
and are more physically active. Discussion and conclusion: the results reinforces that regular fish consumption may be related
to healthier lifestyle that, consequently, lead to a better perception of life quality.

Keywords: life quality; fish consumption; health promotion.

Practical Application: Actions to encourage fish consumption can have an impact on improving the quality of life.

1 Introduction

International dietary recommendations suggest that
regular fish consumption provides high quality protein as well
as essential nutrients for health (Thorsdottir et al., 2009) and
these benefits are the main drives for the population to buy fish
(Olsen et al., 2017).

Fish consumption is linked to reduction of risks of
coronary heart disease (CHD) and improvement of neurological
development (Hellberg et al., 2012). Studies suggested that fish
consumption, especially species rich in polyunsaturated fatty
acids, is inversely associated with the risk factors for metabolic
syndrome (Kouki et al., 2011; Zaribaf et al., 2014), which is
corroborated by systematic meta-analytic reviews, particularly
when fish consumption is associated to other healthy life habits
(Torris et al., 2014; Torrissen & Onozaka, 2017; Kim et al., 2015;
Hellberg et al., 2012).

International institutions, such as IOM (Institute of Medicine)
and FAO/WHO (Food and Agriculture Organization of the
United Nations/World Health Organization), have suggested
regular fish consumption at least twice a week in order to reach
benefits (Hellberg et al., 2012).

Despite information based on scientific research regarding
its importance and relevance to health, fish consumption
displays a distinguished behavior worldwide (Maciel et al., 2016).
Countries with native communities, for example, have an average

consumption per capita 15-fold greater than those with urban
populations (Cisneros-Montemayor et al., 2016). Fish is also
part of the traditional diet in Asian countries. However, despite
its high quality, fish is not part of the usual diet and culture
of many western countries, as observed in Australia (Birch &
Lawley, 2013) and Brazil (Maciel et al., 2013).

In addition, FAO indicates a relationship with fish consumption
and economic development. In 2009, in European and North
America countries, fish consumption reached 22-24 kg person/year,
in developing countries, fish consumption was 17 kg person/year
and in low-income countries with food shortages, 10.1 kg
(Barbaroux et al., 2012).

It is assumed, therefore, that fish consumption is influenced
by lifestyle-related indicators, socio-demographic issues and
previous experiences with fish products (Myrland et al., 2000;
Cardoso et al., 2016).

Given that fish consumption can be an important part of a
healthy lifestyle, it is hypothesized that individuals with higher
fish consumption tend to have higher level of physical activity
and higher scores in the perception of life quality (Maciel et al.,
2016). Thus, this study evaluated the level of physical activity
and perception of life quality among groups of higher and lower
frequency of fish consumption
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2 Materials and methods
2.1 Study design

Quantitative study of transverse character carried out according
to the guidelines of STROBE statement (von Elm et al., 2007).

2.2 Setting

The data were collected via the Internet through the
SurveyMonkey® system. Volunteers were invited by electronic means
through dissemination of research directed to communication
offices of 112 Federal Universities of Brazil and the Brazilian
Agricultural Research Company (EMBRAPA).

2.3 Respondents

The study comprised 944 volunteer participants who
responded to the structured research electronically.

The eligibility criteria were: be over 18 years old, respond
to on-line instruments through websites, and belong to one of
the groups established after analysis of fish consumption, as
described below: Group 1 (n=118) consume fish 2 times a week
or more, and Group 2 (n = 113) consume fish less than 1 time
per week. As they did not fit in either group, 713 volunteers
were excluded from the study.

The criteria used aimed to minimize a possible sample bias,
once this is a study with a sample of convenience; therefore,
possibly participants who have affinity for the theme also
represented greater frequency in the sample, interfering in the
results. Thus, extreme points in relation to fish consumption
were used.

Participants had access to the Terms of Free and Clarified
Consent (TFCC) available on the research homepage and, only
after reading and accepting, the forms were made available.
This study obtained approval of the Committee of Ethics in
Research (protocol 087) respecting procedures for human beings
of legislation number 466/2012.

2.4 Assessment

To assess fish consumption, Perception Survey of Fish
Consumption — (PSFC) (Maciel et al., 2014) with adaptations.
This survey evaluates the frequency and characteristics of fish
consumption in auto reference.

The perception of life quality was assessed through
WHOQOL-bref (Pio et al., 1999) that covers four aspects:
physical, psychological, social relations and environment, as
well as life quality in general.

The level of physical activity was assessed by International
Physical Activity Questionnaire (IPAQ) in its short version
(Pardini et al., 2001).

The results were calculated based on Metabolic Equivalent
(MET) that refers to the amount of oxygen required, per minute,
under normal rest, equal to 3.5 ml of oxygen consumed per
kilogram of body weight per minute (ml/kg min). The higher
the MET, the greater the oxygen consumption; therefore, there
is greater calorie burning and, consequently, a higher level of
physical activity (Monteiro et al., 2003).

2.5 Statistical methods

The frequency of fish consumption stratified into two groups
(higher and lower frequency of use) was used as predictor
variable. As outcome variable, it was considered the perception
of life quality and level of physical activity among consumer
groups and, finally, as confounding variables, educational level,
sex and age were considered.

The analysis included adherence test to normal distribution
(Kolmogorov and Smirnoft tests), homoscedasticity test, and
later, comparison between the groups. The Mann-Whitney
test was used for non-parametric variables and the Student
T-test for parametric variables. The Chi square test was used
for categorical variables.

3 Results

The perception of life quality, when compared between groups
of higher and lower consumption, showed higher averages in
all areas for the group with the highest fish consumption, with
statistically significant difference (Table 1).

Following the same trend, Group 1 showed the highest
number of individuals with moderate and high physical activity
levels, meaning that fish consumers more often tend to be more
physically active (Table 2).

The analysis of confounding variables, between selected
groups (Table 3), showed that the groups are different regarding
sex, educational level and age. Therefore, the largest consumption
group was characterized by women, higher education and higher
average age.

Table 1. Comparison of perception of life quality among fish consumers, Brazil, 2016.

Group 1* Group 2**
Aspects n=118 n=113 Test p - value
average SD average SD
Physical 17.09 2.04 16.49 2.59 Mann-Whitney 0.006
Psychological 16.49 1.84 15.63 2.05 Mann-Whitney <0.001
Social relationships 16.06 2.68 15.16 2.55 Mann-Whitney 0.002
Environment 14.80 2.09 13.64 2.44 Test-t student <0.001
Life quality in general 16.88 2.45 15.39 2.98 Mann-Whitney <0.001

*>consumption = 2x/week or more; **<consumption = less than 1x/week.
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Table 2. Comparison of levels of physical activity among fish consumers, Brazil, 2016.

) Group 1* Group 2**
Level Of. p.h ysical n=118 n=113 Test p-value
activity
n % n %
Light 36 30.5 47 41.6
Moderate 42 35.6 45 39.8 Chi square 0.025
High 40 339 21 18.6
*>consumption = 2x/week or more; **<consumption = less than 1x/week.
Table 3. Analysis of confounding variables between groups, Brazil, 2016.
Group 1* Group 2**
n=118 n=113 Test p - value
n % n %

Sex

Male 52 44.1 69 61.1 Chi-square 0.012

Female 66 55.9 44 38.9
Education

High school 0 0 4 3.5 Chi-square 0.020

College 17 14.4 27 23.9

Incomplete college 20 16.9 23 20.4

Post-Graduation 81 68.6 59 52.2
Continuous variables average dp average dp

Age 37.57 11.45 30.86 8.92 Mann-Whitney 0.001

*>consumption = 2x/week or more; **<consumption = less than Ix/week.

4 Discussion

The group of participants with highest fish consumption
presented better perception in all aspects of quality of life,
including the aspects of physical and quality of life in general,
which consist of facets about the perception of health, such as
pain and discomfort, energy and fatigue, sleep and rest.

The results also indicate that participants with higher
consumption are more physically active, reinforcing the idea
that regular fish consumption may be related to healthier living
habits, which represents a better perception of life quality.

A study with Brazilian and Portuguese fish consumers
identified association between higher consumption and higher
levels of physical activity, as well as higher scores of life quality
perception (Maciel et al., 2016).

The results indicate that higher fish consumption can be
associated to a more active lifestyle and these habits, when
combined, can strengthen the protective effects to health,
collaborating with proper maintenance of cholesterol levels
and triglycerides.

However, these data should be viewed with caution, because
the study presents as limitation the fact that information
is auto-referenced, eventually adding bias to the response.
The stratification of groups with higher and lower consumption
showed that the possible bias was minimized. In addition, our
study did not consider the consumption assessment of other foods.

Although our study did not aim to assess the risk factors for
metabolic syndrome, when food consumption is considered, inverse
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association between fish consumption, rich in polyunsaturated
fatty acids, and the presence of metabolic syndrome have
also been highlighted in misanalyse studies (Kim et al., 2015;
Torris et al., 2014).

Omega-3 fatty acids from fish oil, comprising docosahexaenoic
acid (DHA) and eicosapentaenoic acid (EPA), play a positive
effect on prevention of cardiovascular disease, such as decreased
platelet aggregation and systemic blood pressure, improving
endothelial function, plaque stabilization of atherosclerotic and
triglycerides (Santos et al., 2013).

These benefits, combined with fish protein quality of high
biological value (Martins & Oetterer, 2009), make fish an essential
food, especially when the objective is health promotion.

The aspects related to level of physical activity show clear
evidences of health benefits with a risk reduction for over
25 chronic diseases and premature mortality (Warburton &
Bredin, 2016).

Considering that a sedentary lifestyle is associated with several
chronic diseases, such as the metabolic syndrome (Rao et al.,
2016) and that sedentarism has increased in contemporary
societies (Ekelund et al., 2016), studies should discuss protection
factors and associations in order to guide the development of
preventive policy. Thirty-eight million deaths worldwide have
been attributed to chronic non-communicable diseases (NCD),
mainly cardiovascular, cancer and chronic respiratory diseases.
Roughly three quarters of these deaths (28 million) occurred in
low-and middle-income countries (World Health Organization,
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2014), which shows the need to invest in preventive actions and
lower costs.

Metabolic syndrome is an early risk indicator of chronic
disease and describes the coexistence risk factors for cardiovascular
disease (Rao et al., 2016). When at least three of five factors are
associated (abdominal obesity, hypertension, hyperglycemia,
increased triglycerides and HDL), the syndromes is characterized
(Kimokoti et al., 2015; Mahabaleshwarkar et al., 2016).

The inverse association between risk factors for metabolic
syndrome and regular fish consumption was observed in a
study of systematic review with meta-analysis (Kim et al., 2015;
Torris et al., 2014), and in specific regions such as Finland
(Kouki etal.,2011) and Iran (Zaribaf et al., 2014). However, the
same was not evidenced in Latin American countries (Lai et al.,
2013). Such evidence provide basis for studies on different
populations, taking into account lifestyle practiced in the region.

Regular physical activity stands out among protection
factors for chronic diseases (Dumith, 2009; Ekelund et al.,
2016; Rao et al., 2016) and maintenance of serum levels of lipids
(Associagao Brasileira para o Estudo da Obesidade e Sindrome
Metabdlica, 2016; Xavier et al., 2013). The latter can be achieved
with regular physical activity and, mainly, by consuming foods
rich in polyunsaturated fatty acids, such as fish and by-products
(Raatz et al., 2013; Zaribaf et al., 2014).

Although evidence of fish consumption is positive, in Brazil,
regular fish consumption, referred to at least once a week, was
present in 54.6% of adult population, and lower among younger
people, 47%, without education or with incomplete elementary
school, 51.5%, and rural area residents, 50.8% (Jaime, 2015).

In our study, the group with higher fish consumption had
higher schooling levels and higher average age.

A study conducted in Norway showed that fish consumption
can be stimulated through campaigns focused on lifestyle
indicators, among these, products with high quality and added
nutritional value. In addition, consumption is greater among
participants of older age, which reflects consumption habits
(Myrland et al., 2000).

Opverall, it is not possible to generalize the results found in
this study. Brazil is a country of great population density and
with regional differences that are not taken into account. Still,
as the survey was conducted via the Internet, it assumes the
exclusion of a social class that does not have access to this means
of communication. Moreover, participants of the survey possibly
have affinity with the theme addressed, which motivates them
to participate in the study, and those who are not interested are
automatically excluded.

However, the results presented here are supported by current
scientific literature and add a positive outcome in relation to the
perception of life quality.

5 Conclusion

Participants with regular fish consumption were more active
physically and with better life quality perception. These results
may be a reflection of the lifestyle practiced by the participants;
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moreover, consumers frequently tend to be women, older and with
educational formation. These results suggest that modifications
in lifestyle, via fish consumption, can provide positive aspects
to health and improve life quality in general.
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