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Abstract

Introduction: metabolic syndrome (SM) is a set of metabolic 
imbalances that are associated with the development of 
cardiovascular diseases, type 2 diabetes mellitus, in addition 
to other chronic non-communicable diseases. SM has been 
gaining prominence in the scientific community mainly due to 
link with the increase of the obesity epidemic in the world. 

Objective: To analyze the factors associated with metabolic 
syndrome and its prevalence in a vulnerable population in the 
Northern Region of Brazil. 

Methods: This is a cross-sectional study with artisanal fishers 
from the state of Tocantins, and data collected between 2016 
and 2017 were used. The outcome variable for MS was defined 
according to the criteria of the International Diabetes Federation. 
The following variables were assessed: socioeconomic and 
demographic information, fish consumption, and smoking. For 
statistical and data analysis, the Shapiro–Wilk test, Poisson 
regression, Student’s t-test, and interquartile regression were 
evaluated.

Results: The general prevalence rate (PR) of MS was 31.9% 
higher in women than in men. The factors associated with MS 
were economic class and smoking, and there was an association 
between socioeconomic class and smoking (p=0.015). The 
most prevalent component was abdominal obesity with a 
rate of 62.5% (95% confidence interval [CI]: 54.5, 70.5). The 
prevalence of MS in terms of sex (PR=2.27, 95% 1.04 CI, 4.92, 
p=0.037), smoking (PR=2.40, 95% CI, 30, p=0.003) and years 
of professional experience (>10 PR=2.07, 95% CI 1.06, 4.05, 
p=0.033) was also assessed. 

Conclusion: In the present study, the prevalence of SM was 
associated with smoking and socioeconomic status, which is 
considered high when compared to the worldwide prevalence. 
These findings highlight the importance of looking at public 
policies so that health services can develop actions that 
generate greater adherence to good health practices by the 
population.

Keywords: obesity, cardiovascular disease, lifestyle, vulnerable 
population.

Corresponding author
mayzza.rodrigues@gmail.com

Suggested citation: Rodrigues MC, Silva Maciel ES, Quaresma FRP, Sesti LFC, Paiva LS, Junior HM, de Araújo FA, Fonseca 
FLA, Adami F. Prevalence and factors associated with metabolic syndrome in a vulnerable population in northern Brazil: a cross-
sectional study. J Hum Growth Dev. 2021; 31(2):291-301. DOI: 10.36311/jhgd.v31.11410

Open acess

Manuscript received: January 2021  
Manuscript accepted: May 2021 
Version of record online: July 2021  



292J Hum Growth  Dev. 2021; 31(2):291-301. DOI: 10.36311/jhgd.v31.11410

www. jhgd.com.br                                                               

The effects of globalization, rapid urbanization, 
and increased life expectancy, in addition to harmful 
health behaviors, which include the use of alcohol and 
cigarettes, can be seen in the development of Chronic 
Noncommunicable Diseases (NCDs), as indicated by data 
from the World Health Organization Health (WHO)1. 

Metabolic Syndrome (MS), a gateway to the 
development of NCDs, is characterized by a set of 
metabolic imbalances that include excess abdominal fat, 
high levels of triglycerides, low level of high-density 
lipoprotein-cholesterol (HDL-C), levels high blood 
pressure, and insulin resistance2 and can increase the risk 
of morbidity and mortality due to cardiovascular diseases 
by 2.5 times3.

Much has been discussed about MS and the 
increased impact of premature morbidity and mortality 
in the general population. Still, little has been studied 
about the relationship with vulnerable populations, asare 
artisanal fishers. 

It is important to consider that the time of exposure 
of fishers to conditions of social, economic, environmental 
vulnerability and habits resulting from lifestyle can lead to 
progressive changes in morbidity and mortality and the 
epidemiological transition of the health-disease process of 
this population. 

It is important to consider that social vulnerability 
brings to the research field a concept of a link between the 
global structural relations of society and the risk situations 
in which certain populations are exposed4 as in the case of 
artisanal fishers. 

There is little scientific evidence about this 
important population and, in order to understand these 
processes and improve public policies and health 
promotion, studies need to be carried out5.

Artisanal fishing is a manual activity with high 
energy expenditure; however, in fishers, social and 
economic factors, such as low income and education, 
working conditions and difficulty accessing health 
services6-8, can lead to an unbalanced diet resulting in 
overweight and/or obesity. In addition, factors such as 
sex, ethnicity, education, and housing conditions influence 
NCDs9 characteristics also observed in this population.

 INTRODUCTION
In this context of vulnerability, in the state of 

Tocantins, Brazil, the riverside populations, which include 
artisanal fishers, were affected by the construction of the 
Luís Eduardo Magalhães Hydroelectric Plant in 2002. 
Since then, a change has been observed in the work 
activities and in the lifestyle of the fishers, which can affect 
the risk of developing MS and, consequently, NCDs.

Therefore, considering that the indicators of MS 
are associated with lifestyle patterns, this study aimed to 
analyze the factors associated with SM and its prevalence 
in a vulnerable population in the Northern Region of 
Brazil. 

 METHODS
Study design

This is a cross-sectional study10 conducted with 
artisanal fishers, characterized as a vulnerable population. 

Period and location of research
The Tocantins state in Brazil is rich in freshwater 

rivers, fishing sources, leisure activities, and other jobs. In 
the state, artisanal fishing uses small boats and few and/or 
simple fishing instruments.

Fishing activity is regulated by the Rural 
Development Institute of the State of Tocantins, and there 
are currently 35 fishing colonies in the state. Of these, 
four colonies around the lake that were dammed by the 
construction of the Luís Eduardo Magalhães Hydroelectric 
Plant were chosen due to the greater ease of access.

Fishers from four colonies of the lake of the 
Luís Eduardo Magalhães Hydroelectric Power Plant 
were included in this study. The colonies were: Itaobi, 
in Brejinho de Narazé, Z-10 and Associação Parque 
Sucupira, in Palmas and COPEMITO - Fisher’s Colony of 
Miracema, in Miracema. 

Studied population and Eligibility Criteria
The sample was obtained by convenience sampling 

and was composed of participants who met the inclusion 
criteria, being: fishers over the age of 18 who agreed to 
participate voluntarily by accepting and signing the Free 
and Informed Consent Form. Meanwhile, those who did 

Authors summary 

Why was this study done?
Chronic non-communicable diseases are among the main causes of death in the world; among the many causes stands out the, 
Metabolic Syndrome, characterized by a set of factors that increase the chances of the development of cardiovascular diseases and 
other health problems. However, there are still few population-based studies that assess metabolic syndrome in Brazil, especially with 
populations in conditions of social vulnerability.

What did the researchers do and find?
We conducted the research in four artisanal fisheries colonies in the State of Tocantins, Brazil, on the banks of the Luís Eduardo 
Magalhães Hydroelectric Plant Lake, between the years 2016 and 2017. The socioeconomic, sociodemographic, anthropometric, 
biochemical, and systemic blood pressure variables were evaluated. Metabolic Syndrome was defined based on the parameters of 
the International Diabetes Federation. The results indicated a prevalence of 31.9%, which was considered high when compared to 
the worldwide prevalence by the International Diabetes Federation group, which found a result between 20-25%. The main factors 
associated with this prevalence were smoking and socioeconomic status.

What do these findings mean? 
Metabolic Syndrome is a factor that increases the risk of developing Chronic Noncommunicable Diseases and especially cardiovascular 
diseases, which are associated with smoking and socioeconomic status can influence the increase in prevalence over time.
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not agree to participate in the study and did not participate 
in any study stage were excluded. Thus, 144 fishers were 
included (figure 1).

Total registered 
fishermen

n=175

Evoluated  for 
elegibility

n=145

Not evaluated for elegibility:
•They did not agree to participate in the survey (n=20)

•Withdrew from participating (n=20)

Total recruited
n=144

Not included (n=1)
Poor Completion of questionnaires

Data avaliable for review:
Socioeconomic (n=144)

Demographic partner (n=144)
Anthropometry (n=117)

Biochemical analysis (n=144)
Systemic Arterial Pressure (n=144)

Fish consumption (n=144)

Figure 1: Flowchart of the stages of conducting this research. Palmas, Tocantins, Brazil, 2018
Source: Prepared by the author, 2018.

Data collection
Data were collected between 2016 and 2017 

through interviews previously scheduled by the presidents 
of the colonies and through semi-structured interviews 
previously conducted by trained researchers. The study 
started after the authorization of the fishers, and data 
collection was scheduled.

Data collection was carried out in different stages. 
First, the leaders were contacted and authorized to present 
the project to the fishers of the respective colonies; then, 
a return was scheduled for the next stages. After signing 
the informed consent form by the fishers who agreed to 
participate in the research, blood samples were collected 
and anthropometric assessments and interviews were 
carried out.

Data analysis
Variables

Socioeconomic and demographic characteristics, 
anthropometric data (abdominal perimeter), results of 
biochemical analyzes (glucose levels, HDL-cholesterol, 
and triglycerides), and systemic blood pressure were 
evaluated. Based on the measurement of these variables, 
we classify metabolic disorders and SM according to 
the parameters established by the International Diabetes 
Federation (IDF). SM was the outcome variable, and the 
other variables were used as exposure variables.

Socioeconomic Characteristics 
The socioeconomic level was assessed using the 

Brazilian Economic Classification questionnaire11 and 
questions about the participants’ sex and age.
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Fish Consumption
The assessment of the perception of fish 

consumption was performed using the instrument 
proposed and validated by Maciel et al.12, which aimed to 
identify the pattern of consumption and barriers in adults.

Central Obesity
The evaluation of the abdominal perimeter 

was performed to measure central obesity with an 
anthropometric tape (Sanny brand), and the measurement 
was obtained from the midpoint between the last rib and 
the iliac crest. At the same time, the participant was in an 
orthostatic position, as recommended by the Association 
Brazilian for the study of obesity and metabolic 
syndrome13. For the classification of abdominal obesity, 
the values recommended by the IDF were as follows: ≥90 
cm for men and ≥80 cm for women3.

Biological Tests
Triglyceride levels ≥150mg/dL, HDL-cholesterol 

<40mg/dL for men and <50mg/dL for women and fasting 
blood glucose <100 mg/dL were analyzed, according to 
the IDF21 criteria and non-HDL-cholesterol classified 
as <160mg/dL low risk, <130 mg/dL intermediate, 
<100 mg/dL high and <80 mg/dL very high to estimate 
cardiovascular risk with the variable SM14. Biochemical 
indicators were obtained by collecting peripheral venous 
blood, with participants fasting for 12 hours,  compliance 
with biosafety rules. The samples were kept under 
refrigeration and laboratory analysis within one hour 
after collection by the enzymatic-colorimetric method by 
automation. (BS-200E Mindray ®).

Systemic Blood Pressure 
Blood pressure (BP) was measured with a 

sphygmomanometer and stethoscope, based on the 
recommendations of the VII Brazilian Guideline for 
Hypertension15.

Metabolic Syndrome
The definitions widely used to establish SM are 

those of the World Health Organization (WHO), National 
Cholesterol Education Program’s Adult Treatment Panel 
III (NCEP-ATP III) and International Diabetes Federation 
(IDF) which, although they have common characteristics, 
differ in their points of view which makes it difficult to 
have a universal classification of the prevalence of SM. 

In this study, SM was defined according to the IDF3 
criteria, which defines the presence of abdominal obesity 
with cutoff points specific to ethnic groups and at least 
two other metabolic risk factors, which may include the 
presence of hyperglycemia, dyslipidemia, and/or arterial 
hypertension.

Study Size
As there were no studies that estimated the 

prevalence of SM in artisanal fishers, the prevalence rate 
ranged from 14.9% to 65.3%, as presented by Vidigal 
et al.16 in a systematic review on the prevalence of SM 
in adults. In the colonies studied, the total number of 
registered artisanal fishers was 175. When considering an 

error of 5%, confidence level (CI) of 95%, and test power 
of 80%, the estimated sample size ranged from 93 to 121. 
When adding 10% of the sample to possible losses, the 
final sample size for this study was approximately 142.

Statistical methods
Standard descriptive statistics were used. 

Qualitative variables were presented as absolute and 
relative frequencies. Quantitative variables were presented 
as measures of central tendency and respective interval 
estimates (95% CI), according to the normality of the data, 
assessed by the Shapiro-Wilk test.

The associated measures were roughly estimated. 
To estimate the prevalence ratio (PR) of SM and its 95% 
CI, Poisson regression with robust variance was used. 
Meanwhile, quantitative variables were presented as mean 
or median, assessed by Student’s t-test and interquartile 
regression.

The explanatory models were estimated using 
Poisson regression with robust variance by the stepwise 
backward method, with the entry (p=0.20) and removal 
(p=0.05) criteria. The level of significance was set at 5%. 
Stata® software version 11.0 was used (StataCorp, LC).

Social vulnerability 
There are many definitions for the concept of 

vulnerability, and they are always related to the object of 
which one intends to study, this being neither a subject as 
young nor as old. 

However, the definition of choice for the concept 
of social vulnerability in the present study was that of 
Andrew17 (2015), who points out that social vulnerability 
results from the accumulation of multiple and varied social 
problems and is bi-directionally important as a risk factor 
for poor health outcomes. As a pragmatic consideration 
for the provision and planning of health care, however, it 
is important to note that data were not analyzed to define 
a vulnerability index to which the population of artisanal 
fishers studied here ise exposed. 

Ethical and legal aspects of research
The project was submitted to and approved by 

the Human Research and Ethics Committee (CAAE 
50419215.5.0000.5516).

 RESULTS
175 artisanal fishers registered in the studied 

colonies, residents of the municipalities of Brejinho 
de Nazaré, Palmas, and Miracema do Tocantins, were 
contacted. However, after the initial contact, only 144 
fishers participated in the survey.

144 artisanal fishers were evaluated, most of 
them men (70.8%, n=102), spouse (79.9%, n=115) 
and socioeconomic classification D or E (46.0%; =46). 
Regarding lifestyle, most reported consuming fish 2 or 
more times a week (85.4%; n=123) and 39.4% (n=56) 
were smokers. Participants had a mean age of 50.1 (95% 
CI: 48.6; 51.58) years, median (95% CI) of 4.0 (3.0; 4.0) 
children and a mean HDL-C level of 145.0 (130.5, 165.0) 
(table 1).
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Variables Sample (144. 100%) SM (n=46;31.9%) PR (IC 95%) p*
Sex
Male 102 (70.8) 29 (28.4) ref. ref.
Female 42 (2..2) 17 (40.5) 1.42 (0.88; 2.30) 0.15
Spouse
No 29 (20.1) 10 (34.5) ref. ref.
Yes 115 (79.9) 36 (31.3) 0.90 (0.51; 1.61) 0.74
Socioeconomic 
classification
A 4 (4.0) 1 (25.0) ref. ref.
B 23 (23.0) 12 (52.2) 2.09 (0.35; 12.01) 0.41
C 27 (27.0) 7 (25.9) 1.04 (0.17; 6.42) 0.97
D-E 46 (46.0) 12 (26.1) 1.04 (0.18; 6.15) 0.96
Fish consumption 
frequency
Less than 2 times/week 21 (14.6) 7 (33.3) ref. ref.
2 or more times/week 123 (85.4) 39 (31.7) 0.95 (0.49; 1.84) 0.88
Smoker
No 86 (60.6) 25 (29.1) ref. ref.
Yes 56 (39.4) 19 (33.9) 1.16 (0.71; 1.91) 0.54

Difference (IC 
95%)

p

Age in years (media. 
95% CI)

50.1 (48.6; 51.58) 49.56 (47.69; 51.43) -1.70 (-4.87; 1.47) 0.29**

Number of children 
(median. 95% CI)

4.0 (3.0; 4.0) 4.0 (3.0; 4.0) 1.0 (0.52; 1.47) <0.001***

Non-HDL Cholesterol 
(median. 95% CI

145.0 (130.5; 165.0) 175.5 (148.4; 191.6) 45.0 (19.0; 71.0) 0.001***

Table 1: Prevalence and sociodemographic and clinical factors associated with Metabolic Syndrome (SM) in 
Brazilian artisanal fishers.

Regarding the components of the metabolic 
disorder for the definition of MS according to the IDF 
criteria, the most prevalent was the high abdominal 
perimeter, observed in 62.5% of the participants, which is 

a mandatory criterion, followed by low HDL-C levels in 
59.7% of patients and high triglyceride levels in 26.4% of 
participants (table 2).

Metabolic disorder n % (95%CI)
Abdominal perimeter
≥90 cm for men
≥80 cm for women 90 62.5 (54.5; 70.5)
Plasma glucose ≥100 mg/dL 36 25.0 (17.8; 32.2)
Triglycerides ≥ 150 mg/dL 38 26.4 (19.1; 33.7)
HDL-c
<40 mg/dL in men 
<50 mg/dL in women 86 59.7 (51.6; 67.8)
Blood pressure
Systolic Blood Pressure ≥130 mmHg
Diastolic Blood Pressure ≥85 mmHg 22 15.3 (9.3; 21.2)

Table 2: Prevalence of Metabolic Components in Brazilian artisanal fishers.
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Most fishers worked 12 hours a day (67.4%, n=97), 
with two hours of rest (68.8%, n=99), and worked in only 
one place (60.4%, n=87). Most fishers reported working in 
the activity for at least 10 years (53.5%, n=77) (table 3). 

Of the 144 fishers, 46 had SM, and the rate was 
31.9. Of the sociodemographic characteristics studied, 
only the number of children showed a statistically 
significant difference, and the individuals who presented 
metabolic syndrome had a median of 1 (ranging from 

0.52 to 1.47) more children when compared to individuals 
without metabolic syndrome (p <0.001) (table 1). The non-
HDL-c variable showed a statistically greater difference 
in participants with MS when compared to participants 
without SM (p <0.001) (table 1).

In the multivariate analysis adjusted for 
socioeconomic variables and occupational characteristics, 
some explanatory models were used to analyze the factors 
associated with SM.

Table 3: Association between occupational characteristics and Metabolic Syndrome in Brazilian artisanal 
fishers
Variables Sample (144; 100%) SM (n=46;31.9%) PR (CI 95%) p*
Workload
Up to 12 hours 47 (32.6) 14 (29.8) ref. ref.
More than 12 hours 97 (67.4) 32 (33.0) 1.11 (0.66; 1.87) 0.70
Rest at work
None 10 (6.9) 3 (30.0) ref. ref.
1 hour 35 (24.3) 14 (40.0) 1.33 (0.47; 3.75) 0.59
2 hours 99 (68.8) 29 (29.3) 0.98 (0.36; 2.65) 0.96
Work places
1 87 (60.4) 28 (32.2) ref. ref.
>1 57 (39.6) 18 (31.6) 0.98 (0.60; 1.60) 0.94
Profession time
Up to 10 years 77 (53.5) 25 (32.5) ref. ref.
More than 10 years 67 (46.5) 21 (31.4) 0.96 (0.60; 1.56) 0.89

In model 1, with an explanatory capacity of 6% 
(r²=0.06, p=0.002), sex (PR=2.27, 95% CI: 1.04, 4.92, 
p=0.037), smoking (PR=95, 95% CI 1.33, 4.30, p=0.003) 
and work experience over 10 years (PR=2.07, 95% CI 1.06, 
4.05, p=0.033) were associated with higher prevalence of 
SM. On the other hand, economic class (PR=0.63, 95% 
CI: 0.45, 0.88, p=0.008) and weekly fish consumption 
(>500 g) were correlated with a lower prevalence of SM 
(PR=54, 95% CI: 0.29, 0.98, p=0.044) (table 4). 

On the other hand, when individuals classified in 
economic class A were excluded due to the small sample 
size (model 2), a higher prevalence of SM was observed 
in fishers who rest at work (PR=2.42, 95% CI, 1.07, 5.46, 
p=0.033). Meanwhile, a lower prevalence of SM was 
observed in fishers classified in economic classes C, D and 
E (PR: 0.45, 95% CI 0.21, 0.96, p=0.041 and PR=0.23, CI 
95%: 0.10, 0.53, p=0.001).

In addition, in model 3, after adjusting for sex, 
there was a higher prevalence of SM in smokers (PR: 
1.87, 95% CI: 1.01, 3.48, p=0.047) and lower prevalence 
in fishers classified as economic classes C, D and E with 
reference to class B (PR=0.48, 95% CI: 0.23, 0.99, p = 
0.047) for individuals in class C (PR = 0.39, ranging from 
0, 19 to 0.60, p = 0.002 in class C) (table 4).

Considering the influence of socioeconomic status 
and smoking on the prevalence of MS in fishers, a sensitivity 
analysis was performed to identify the association 
between these characteristics and SM. In this analysis, 
an association was observed between socioeconomic 

class and smoking (p=0.015). In other words, the highest 
number of smokers was observed in social classes D and 
E (55.6%), followed by classes C (33.3%) and B (22.7%). 
No class A smokers were observed (table 5).

 DISCUSSION
The main findings of this study indicated that the 

associated factors were smoking and socioeconomic status 
and that approximately 31.9% of artisanal fishers had MS, 
which is higher than the general prevalence rate (20% 
-25%)3. In addition, MS was more prevalent among class 
B participants; however, the lower the economic level of 
the fishers, the greater the prevalence of smokers.

The present study found an association between 
smoking and MS, and there was a greater number of 
smokers in classes D and E, which can lead to a change 
in the prevalence of MS and economic classes, indicating 
that the main risk factor for MS is the tobacco use and not 
necessarily an economic class.

There is a 26% increase in the risk of MS in active 
smokers than in non-smokers18. Koster et al.19 found a 
strong association between smoking and deposition of 
abdominal fat, in addition to a five-fold increase in the 
risk of death from diseases such as cancer, coronary heart 
disease, stroke, diabetes mellitus, pulmonary emphysema, 
and kidney disease. These results reinforce that smoking 
is a risk factor for NCDs.

As for the socioeconomic level, a lower prevalence 
of SM was observed among fishers from lower social 

SM: Metabolic Syndrome; PR: Prevalence Ratio; ref.: reference; CI 95%: 95% confidence interval.
Source: Prepared by the author, 2018.
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Table 4: Multivariate analysis on the factors associated with Metabolic Syndrome in Brazilian artisanal 
fishers

Models PR (95% CI) p*
Model I – General
Sex 2.27 (1.04; 4.92) 0.037
Smokes 2.40 (1.33; 4.30) 0.003
Workload (hours) 1.34 (0.87; 2.06) 0.176
Working time over 10 years 2.07 (1.06; 4.05) 0.033
Monthly fish consumption (+ 500g) 0.54 (0.29; 0.98) 0.044
Rest at work 1.64 0.86; 3.12) 0.130
Economic class 0.63 (0.45; 0.88) 0.008
Non-HDL cholesterol 1.001 (0.999; 1.003) 0.067
Model II – Model I according to economic classes
Se 2.70 (1.18; 6.14) 0.018
Workload (hours) 1.29 (0.85; 1.97) 0.236
Working time over 10 years 2.68 (1.41; 5.07) 0.002
Monthly fish consumption (+ 500g) 0.56 (0.29; 1.07) 0.082
Rest at work 2.42 (1.07; 5.46) 0.033
Economic class
B ref. ref.
C 0.45 (0.21; 0.96) 0.041
D-E 0.23 (0.10; 0.53) 0.001
Work locations 0.75 (0.40; 1.41) 0.373
Smokes 2.44 (1.29; 4.63) 0.006
Non-HDL cholesterol 1.001 (0.999; 1.004) 0.141
Model III (r²=0.04; p=0.017*)
Smokes 1.87 (1.01; 3.48) 0.047
Economic class
B ref. ref.
C 0.48 (0.23; 0.99) 0.047
D-E 0.39 (0.19; 0.60) 0.002
r²: Explanatory capacity of the model; * Multivariate Poisson regression adjusted by robust variance – variable significance; PR: 
Prevalence Ratio; ref.: Reference category; 95% CI: 95% confidence interval.
Source: Prepared by the author, 2018.

Table 5: Association between economic class and smoking in Brazilian artisanal fishers.
Economic class Smoking p*

No Yes
n (%)

A 4 (100.0) 0 (0.0) 0.015
B 17 (77.3) 5 (22.7)
C 18 (66.7) 9 (33.3)
D-E 20 (44.4) 25 (55.6)
* Chi-square with Yates correction.
Source: Prepared by the author, 2018.
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classes, different from what was reported in the literature, 
as in the case of the USA, in which low educational level 
and income/poverty index are associated with the presence 
of SM20. In addition, Moreira et al.21 found a higher 
prevalence of SM in individuals of lower socioeconomic 
status, although the result was not statistically significant.

With regard to the value found for the prevalence of 
SM, studies also carried out with quilombola populations 
in the north of the country found similar prevalences, 
32.1%22 and 33.3%23, respectively.

The data in this study also corroborate those 
found in other studies, although the prevalence may vary 
according to the definition criteria used, as in the USA 
(34.2%)20 and Nigeria (35.1%)19. 

However, it is difficult to make comparisons 
between the prevalence of SM due to different definition 
criteria with variable cutoff points and few studies 
evaluating SM in vulnerable populations, as in the case of 
artisanal fishers.

Stratification by sex in the study showed a higher 
prevalence of MS among women, which was also found 
in other studies20,25. This difference can be attributed to 
the different cutoff points for abdominal circumference, 
dyslipidemia attributed to the greater deposit of body fat, 
and the reduction of estrogen levels found in women26.

In this study, the components with the highest 
prevalence were increased waist circumference, low levels 
of HDL-C, and high levels of triglycerides. This finding 
confirmed that MS is a disorder that may be associated 
with obesity. 

According to the IDF, the presence of abdominal 
obesity is the essential criterion for cardiometabolic risks3. 
The increase in obesity can be understood as a product 
of greater urbanization, nutritional transition, and reduced 
physical activity27, considering its growing pandemic. Its 
complications affect the morbidity and mortality profile of 
all countries.

In a population-based study with a sample of 1,116 
individuals in an urban population in the southwest of 
the country, using the NCEP ATP III and IDF criteria, 
Gronner et al.25 found that approximately 72.6% of the 
individuals had an increase in the circumference of 
the waist according to criteria similar to those found in 
this study. The lipid profile is one of the tools used to 
assess the risk of cardiovascular disease, its control, and 
prognosis. However, it is not part of the criteria used 
for the diagnosis of SM; data on the low level of non-
HDL-C can significantly contribute to the interpretation 
of metabolic changes.

This indicator was used as a marker superior 
to LDL-C for the definition of cardiovascular risk and 
therapeutic efficacy for cases of myocardial infarction, 
in addition to the low cost for estimation28. The NCEP 
ATP-III has a low level of non-HDL-C as a secondary 
therapy target in individuals with decreased levels of 
HDL-C associated with high levels of triglycerides 
(≥200–499 mg/dL) as a strategy for the specific treatment 
of dyslipidemias29.

Thus, in our study, a statistically significant 
difference was observed between the non-HDL-C variable 
and participants with MS. Participants with MS had the 

largest variable, 175.5 (148.4; 191.6) when comparing 
participants without MS, 145.0 (130.5; 165.0). Our 
findings corroborate those of a study conducted in India 
that aimed to identify the association between non-
HDL-C and SM in participants with and without coronary 
heart disease. The results showed a significant association 
between non-HDL-C and SM30.

The prevalence of SM is associated with several 
factors that directly impact the development of NCDs, 
especially cardiovascular diseases and diabetes mellitus, 
and knowing these determining factors mainly in a 
vulnerable population such as artisanal fishers become 
important to provide promotional actions to health that 
aims to adopt a lifestyle with healthy eating and physical 
activity.

 CONCLUSION
There is a high prevalence of MS when compared 

to general data, which reinforces that this condition 
is an important public health problem. Tobacco use 
increases the risks of NCDs, and the association of MS 
with smoking found in the study, when also compared 
with the socio-economic situation, demonstrates that the 
prevalence values of MS can increase over the years in 
this population, since there may be an increase of the 
incidence of MS in the population economically classified 
as class D-E. 

Notably, future studies should be conducted to 
determine the general prevalence of MS among the 
Brazilian population and how life habits can influence the 
development of this condition.  In addition to promoting 
the attention of public managers to the formulation of 
public policies that can promote the population changing 
habits for a healthier lifestyle. Since only access to 
information does not guarantee adherence to the routine 
of good health practices.
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Resumo

Introdução: A síndrome metabólica (SM) é um conjunto de desequilíbrios metabólicos que estão 
associados ao desenvolvimento de doenças cardiovasculares, diabetes mellitus tipo 2 além de 
outras doenças crônicas não transmissíveis. A SM vem ganhando destaque na comunidade científica 
principalmente por sua ligação com o aumento da epidemia de obesidade no mundo. 

Objetivo: Analisar os fatores associados à síndrome metabólica e sua prevalência em população 
vulnerável da Região Norte do Brasil. 

Método: Trata-se de um estudo transversal com pescadores artesanais do estado do Tocantins, e 
foram utilizados dados coletados entre 2016 e 2017. A variável desfecho para SM foi definida de 
acordo com os critérios da International Diabetes Federation. As seguintes variáveis foram avaliadas: 
informações socioeconômicas e demográficas, consumo de peixe e tabagismo. Para análise estatística 
e de dados, foram avaliados o teste de Shapiro – Wilk, regressão de Poisson, teste t de Student e 
regressão interquartil. 

Resultados: A taxa geral de prevalência (RP) da SM foi 31,9% maior em mulheres do que em homens. 
Os fatores associados à SM foram classe econômica e tabagismo e houve associação entre classe 
socioeconômica e tabagismo (p = 0,015). O componente mais prevalente foi obesidade abdominal com 
uma taxa de 62,5% (intervalo de confiança de 95% [IC]: 54,5, 70,5). A prevalência de SM em termos de 
sexo (RP = 2,27, IC 95% 1,04, 4,92, p = 0,037), tabagismo (RP = 2,40, IC 95%, 30, p = 0,003) e anos 
de experiência profissional (> 10 RP = 2,07, IC 95% 1,06, 4,05, p = 0,033) também foi avaliado. 

Conclusão: No presente estudo, a prevalência de SM esteve associada ao tabagismo e ao nível 
socioeconômico, sendo considerada elevada quando comparada a prevalência mundial. Esses achados 
assinalam a importância de um olhar das políticas públicas para que os serviços de saúde possam 
desenvolver ações que geram maior adesão as boas práticas de saúde pela população.

Palavras-chave: obesidade, doença cardiovascular, estilo de vida, população vulnerável.


