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ABSTRACT

The present study aimed to analyze trends in the prevalence of overweight and obesity in Primary Health Care users in
Piaui between 2012 and 2021. We conducted an ecological study with data from the Food and Nutrition Surveillance
System. Overweight and obesity were classified as recommended by the World Health Organization. A linear regression
was performed to estimate the trend in the prevalence of overweight and obesity. There was an increase in the prevalence
of overweight and obesity in Piaui in the period studied in all age groups and in both sexes. However, the growth trend
was stationary for overweight in males in the age groups of children and adolescents, and for obesity in both sexes amongst
0-9-year-olds. The study showed an increase in the prevalence of overweight and obesity between 2012 and 2021 in all
age groups and in both sexes. However, the growth trend was stationary in some.

Keywords: Nutritional Surveillance; Obesity; Overweight; Primary Health Care.

RESUMEN
El presente estudio tuvo como objetivo analizar las tendencias en la prevalencia de sobrepeso y obesidad en usuarios de
la Atencién Primaria de Salud de Piaui entre 2012 y 2021. Estudio ecoldgico realizado con datos del Sistema de Vigilancia
Alimentaria y Nutricional. El sobrepeso y la obesidad fueron clasificados segin lo recomendado por la Organizacién Mun-
dial de la Salud. Se realiz6 una regresion lineal para estimar la tendencia en la prevalencia de sobrepeso y obesidad. Hubo
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un aumento en la prevalencia de sobrepeso y obesidad en Piaui en el periodo estudiado en todos los grupos de edad y
en ambos sexos. Sin embargo, la tendencia de crecimiento fue estacionaria para el sobrepeso en varones en los grupos de
edad de nifios y adolescentes, y para la obesidad en ambos sexos entre los 0-9 afos. El estudio mostré un aumento en la
prevalencia de sobrepeso y obesidad entre 2012 y 2021 en todos los grupos de edad y en ambos sexos. Sin embargo, la

tendencia de crecimiento fue estacionaria en algunos.

Palabras clave: Atencién Primaria de Salud; Obesidad; Sobrepeso; Vigilancia nutricional.

INTRODUCTION

Obesity is a chronic non-communicable disease of
multifactorial etiology characterized by excessive accumulation
of body fat. This condition represents a relevant public health
problem due to its high prevalence worldwide, with a general
trend towards an increase in all countries between 2006
and 2016, and because it is associated with an increased
risk for the development of other chronic diseases, such as
diabetes, cancer and cardiovascular diseases"?>.

In Brazil, overweight has been increasing in recent
years in both sexes, in all income levels and age groups.
According to the National Health Survey published in
2019, the prevalence of obesity and overweight increased
significantly in the total population between 2013 and 2019,
from 20.8 to 25.9% and from 57.0 to 60.3%, respectively.
The state of Piaui follows the trend of national growth
and the proportion of overweight individuals in the state
increased from 10.6% in 2008 to 14.3% in 2016, while
obesity increased from 2.6% to 5.2% in the same period*”.

The Food and Nutrition Surveillance System (SISVAN)
contains information regarding the anthropometric assessment
and food consumption markers of individuals who access
primary health services in Brazil. These data are important
for monitoring the population and identifying the individuals
or groups most susceptible to the development of diseases
related to nutritional status, such as obesity, as well as for
guiding programs and public policies in the context of food
and nutrition and assessing their effectiveness®.

Considering the increase in the prevalence of obesity
in Brazil and in the state of Piaui, and the importance of
anthropometric data to guide programs and public policies
on food and nutrition, the present study aimed to analyze
trends in the prevalence of overweight and obesity in
Primary Health Care users in Piaui between 2012 and 2021.

MATERIAL AND METHODS

This is an ecological time series study of the prevalence of
overweight and obesity in the population of the northeastern
Brazilian state of Piaui, encompassing the years from 2012
to 2021. Secondary data from SISVAN public domain
reports were used, through the Tabnet system (DATASUS)
of the Ministry of Health. For the present work, all types
of follow-ups registered on the platform were considered:
(@) SISVAN Web, (b) Bolsa Familia Management System
(DATASUS) and (c) e-SUS AB.

In 2012, Piaui had an estimated population of 3,171,456
inhabitants, while in 2021 this total was 3,237,279 inhabitants’.

The percentage of SISVAN coverage was calculated by
dividing the number of individuals with a nutritional status
record in the system by the total population of the state,
and its result multiplied by 100.

To generate reports on the nutritional status of the
registered population, the following search criteria were
established in the system: reference years from 2012 to
2021, reference month (all), grouping by state (Piauf) and
health regions of Piaui (all). In addition, other filters were
used: stage of life (child, adolescent, adult, elderly), index
(Body Mass Index (BMI) or BMI by age depending on age
group), and sex (female and male).

In the system, the classification of nutritional status
was performed according to the recommendations of the
World Health Organization (WHO)®. For adults and elderly
people, the BMI was used, and for children (<10 years) and
adolescents (10-19 years), the BMI/age. BMI was obtained by
calculating weight in kilograms divided by height in meters
squared. Such data were measured by the teams in the health
services of Primary Health Care in Piaui. The cutoff points
used for each age group to determine overweight and obesity
in the system were: a) Children up to 5 years: overweight:
> z-score +2 and < z-score +3; severe obesity: > z-score
+3, b) Children from 5 to 10 years: overweight: > z-score
+1 and < z-score +2; obesity: > z-score +2 and < z-score
+3; severe obesity: > z-score +3, c) Adolescents — 10 to 19
years: overweight: > z-score +1 and < z-score +2; obesity:
> z-score +2 and < z-score +3; severe obesity: > z-score
+3, d) Adults — 20 to 59 years: overweight: BMI between
25 and 29.9 kg/m?; obesity: BMI >30kg/m?; e) Elderly - 60
years or older: overweight: BMI>27kg/m?>.

It is noteworthy that for elderly people, the classification
of nutritional status according to BMI adopted by SISVAN
considers only the overweight category.

The outcomes evaluated were the prevalence of
overweight and obesity. The formula below was used to
calculate the prevalence:

The independent variables used in the study were:
age groups, divided into four age categories in years: 0 to
9; 10 to 19; 20 to 59; 60 or more and in total sample, and
sex: male and female.

Number of cases of overweight or obesityx100

(number of registered population)
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In the trend analysis, logarithmic transformation of
the values of the time series was performed to measure
the rate of variation of the line that adjusts the points of
the time series, in addition to reducing the heterogeneity
of the residual variance of the linear regression analysis®.

To identify the existence of autocorrelation between
series residues at two successive points in time (1 order
autocorrelation), the Durbin-Watson test was used. Generalized
linear regression was performed to infer the rate of change,
using the Prais-Winsten method, in which random errors
include a Tst order serial autocorrelation structure.

From this, the Annual Percentage Variation (APV)
was calculated for the quantitative estimate of trend and
determination of the 95% confidence interval (95%ClI),
using the equations, respectively:

APV= [-1+10b1]x100%

95%Cl= [-1+10(b1 =t x SE)Ix 100%

Where: b1 is the beta coefficient; t is the tabulated value
of the Student’s T distribution; SE is the standard error®.

Analyses were stratified by sex and age group (or stage
of life). A level of statistical significance was considered
when p-value <0.05. Data tabulation, descriptive
analysis, graphics and calculation of prevalence rates
were performed using the Microsoft Office Excel 2016®
software; and trend analysis, using the Stata software,
version 14.0.

This study was built based on a secondary database,
from SISVAN, which is in the public domain and freely
accessible, thus, it did not present a risk for direct
implications for human beings. For this reason, there
was no need to refer the study to the Research Ethics
Committee.

RESULTS

Regarding the amount of data referring to nutritional
status recorded in SISVAN, during the period studied
(Table 1), most were female, and, compared to the others,
the age group with the highest number of registered
information was that of 20 to 59 years. In turn, there
was a lower percentage of data referring to males and
individuals aged 60 years or older.

Table 1. Characteristics of people registered in the Food and Nutrition Surveillance System, in the state of Piaui, 2012-2021.

Characteristics

2012-2013

2014-2015

2016-2017

2018-2019

2020-2021

Sex
Female

Male

Age (years)
0-9
10-19
20-59
>60

Region
Entre Rios
Vale do Canindé
Serra da Capivara
Cocais
Tabuleiro do Alto Parnaiba
Vale dos Rios Piaui e ltaueiras
Chapada das Mangabeiras
Vale do Rio Guaribas
Planicie Litoranea
Vale do Sambito

Canaubais

1,041,535 (87.1)
154,599 (12.9)

330,921 (27.7)

220,154 (18.4)

643,161 (53.8)
1,898 (0.2)

285,440 (23.9)
53,347 (4.5)
75,947 (6.3)
174,541 (14.6)
19,153 (1.6)
78,833 (6.6)
95,591 (8.00)
183,425 (15.3)
96,419 (8.1)
48,918 (4.1)
84,520 (7.1)

1,220,107 (84.7)
220,881 (15.3)

431,450 (29.9)
267,490 (18.6)
707,567 (49.1)

34,481 (2.4)

373,809 (25.9)
59,533 (4.1)
83,313 (5.8)

224,435 (15.6)
26,624 (1.8)
96.,017 (6.7)

114,573 (8.00)

189,061 (13.1)
120,766 (8.4)
57,974 (4.0)
94,883 (6.6)

(
(4.
(5.
(

1,331,931 (80.7)
318,254 (19.3)

475,793 (28.8)
275,226 (16.7)
804,694 (48.8)

94,472 (5.7)

486,426 (29.5)
69,196 (4.2)
90,524 (5.5)

266,035 (16.1)
31,373 (1.9)
99,071 (6.0)
123,140 (7.5)

202,895 (12.3)
117,163 (7.1)
64,298 (3.9)

100,064 (6.1)

1,409,982 (79.5)
364,667 (20.5)

527,963 (29.8)
318,795 (18.0)
820,371 (46.2)
107,520 (6.1)

525,570 (29.6)
75,426 (4.3)
102,703 (5.8)

290,408 (16.4)
37,170 (2.1)
104,626 (5.9)
134,010 (7.6)

228,629 (12.9)
114,405 (6.4)
60,845 (3.4)
100,857 (5.7)

737,961 (72.3)
282,893 (27.7)

267,026 (26.1)
145,859 (14.3
493,719 (48.4

114,250 (11.2)

)
)

320,211 (31.4)
39,156 (3.8)
56,899 (5.6)

180,796 (17.7)
21,355 (2.1)
42,420 (4.2)
66,635 (6.5)

142,428 (14.0)
57,307 (5.6)
37,023 (3.6)
56,624 (5.5)
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After quantifying the data collected from each health
territory in Piauf, it was observed that the information
regarding users of the Entre Rios territory, where the capital
of the state of Teresina is located, corresponded to most of
the data collected.

As for the coverage of SISVAN, in 2012, the system
presented information on 16.2% of the population of Piauf,
while in 2021 the number of registered people represented
17.7% of the total population of the state, which corresponded
to an increase of 9.3% (data not shown in table).

There was an increase in the prevalence of overweight
and obesity in Piauf over the years studied when considering
the total sample and in all age groups and in both sexes after
stratification (Figure 1 and 2). The largest increases in the
prevalence of overweight occurred in the age groups from

0 to 9 years and 10 to 19 years of female users. Regarding
the prevalence of obesity, the greatest increase occurred in
the age group from 10 to 19 years of both sexes.

An increasing trend towards overweight was observed
in the general sample of Piauf (Table 2). After stratification,
an increasing trend was observed for females of all age
groups, with emphasis on an APV of 5.40% and 5.01% for
the age groups 10 to 19 years and O to 9 years, respectively.
In males, there was an increasing trend of overweight in the
age groups from 20 to 59 years and >60 years.

When analyzing the prevalence of obesity over the
years studied (Table 3), it was possible to verify an increasing
trend in the general sample of Piaui. After stratification,
an increasing trend was observed in both sexes in the age
groups from 10 to 19 years and 20 to 59 years (APV>5%).
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14 25
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Figure 1: Historical series on the prevalence of overweight among age groups, by sex, in the state of Piaui, 2012-2021.
Prevalences (%): 0-9: Female (2012: 6.1; 2021: 11.8), Male (2012: 9.5; 2021: 10.9); Total (2012: 9.1; 2021: 11.4); 10-19:
Female (2012: 12.1; 2021:18.9), Male (2012: 12.0; 2021:16.2); Total (2012: 12.1; 2021: 18.5); 20-59: Female (2012: 30.2; 2021:
36.2), Male (2012: 30.6; 2021:38.0); Total (2012: 30.2; 2021: 36.5); >60: Female (2012: 42.7; 2021: 48.3), Male (2012: 33.3;

2021:38.5); Total (2012: 40.0; 2021: 44.5).
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Figure 2: Historical
series on the prevalence
of obesity among age
groups, by sex, in the
state of Piaui, 2012-
2021.Prevalences (%):
0-9: Female (2012: 7.8;
2021:9.7), Male (2012:
9.1; 2021: 11.6); Total
(2012: 8.4; 2021: 10.6);
10-19: Female (2012: 3.5;
2021: 9.8), Male (2012:
5.6; 2021: 13.9); Total
(2012: 3.5; 2021:10.5);
20-59: Female (2012:
12.9; 2021:28.1), Male
(2012: 14.8; 2021: 24.5);
Total (2012: 12.9; 2021:
27.5).

Table 2. Trend and annual percentage variation of overweight by age group, according to sex, in the state of Piauf, 2012-2021.

APV: Annual Percentage Variation; bLL= lower limit; cUL= upper limit.

Variable Confidence Interval
APV2 LLP ULc P value Trend

General

Female 2.88 2.43 3.32 0.000 Increase

Male 7.28 1.86 12.99 0.014 Increase

Total 3.02 2.41 3.62 0.000 Increase
0a9

Female 5.01 0.04 9.85 0.037 Increase

Male 0.56 -0.50 1.63 0.260 Stationary

Total 1.64 0.30 3.00 0.022 Increase
10a19

Female 5.40 4.90 5.91 0.000 Increase

Male 2.30 -0.34 5.00 0.080 Stationary

Total 491 4.15 5.66 0.000 Increase
20a59

Female 1.88 1.31 2.45 0.000 Increase

Male 2.41 0.25 4.62 0.033 Increase

Total 2.00 1.41 2.59 0.000 Increase
>60 Increase

Female 1.82 0.97 2.68 0.001 Increase

Male 1.53 0.59 2.47 0.005 Increase

Total 1.45 0.91 1.99 0.000 Increase

APV: Annual Percentage Variation; "LL= lower limit ; <UL= upper limit.
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Table 3. Trend and annual percentage variation of obesity by age group, according to sex, in the state of Piaui, 2012-2021.

Variable Confidence Interval
APV2 LLb ULc P value Trend
General
Female 7.76 6.18 9.36 0.000 Increase
Male 5.67 2.28 9.17 0.005 Increase
Total 5.74 4.26 7.25 0.000 Increase
0a9
Female 1.48 -0.55 3.55 0.132 Stationary
Male 1.20 -1.08 3.53 0.261 Stationary
Total 1.44 -0.68 3.59 0.157 Stationary
10a19
Female 11.87 9.66 14.12 0.000 Increase
Male 8.42 4.89 12.07 0.000 Increase
Total 12.57 10.27 14,92 0.000 Increase
20a59 Increase
Female 8.45 7.09 9.82 0.000 Increase
Male 5.33 3.80 6.88 0.000 Increase
Total 8.18 6.84 9.53 0.000 Increase

APV: Annual percentage variation; LL= Lower limit; <UL= Upper limit.

DISCUSSION

The present study showed an increase in the prevalence
of overweight and obesity in the Brazilian state, Piauf,
between 2012 and 2021, in the total population registered
in SISVAN and, after stratification, the increase was also
observed in all age groups and in both sexes. However,
there was no evidence of a significant increasing trend of
overweight for males aged O to 9 years and 10 to 19 years
and for obesity in both sexes in the age group 0 to 9 years.

The results of studies and population surveys carried out
in Brazil and in Latin America and the Caribbean are in line
with the findings of the present study about the increase in
the prevalence of overweight and obesity in recent years'®'".
In Brazil, the proportion of adults with obesity more than
doubled in recent years, going from 12.2% between 2002
and 2003 to 26.8% in 2019. In this period, the proportion
of the adult population with overweight increased from
43.3% to 61.7%*.

Regarding other studies conducted in Piauf, when
comparing the information from the 2009 and 2019 editions
of the Surveillance of Risk and Protection Factors for Chronic

Diseases by Telephone Survey (VIGITEL), it is observed that
the prevalence of overweight increased by 33.8%, 39.4% to
52.7%, among the population over 18 years in the capital
of of the state, Teresina, while the prevalence of obesity
increased by 45.4%, 11.2% to 17.6'>"%.

Data from the Health Department of Piauf also showed
an increase in excess weight among adolescents. Between
2008 and 2016, the prevalence of obesity went from 3.4%
to 6.6%, which represents a growth of 94%°. For children,
the 2019 Atlas of Childhood Obesity in Brazil shows a
prevalence of obesity of 8.8%, 5.6% and 10.8% for the
under-2-year-old, 2-4 year-old, and 5-9 year-old age groups,
respectively, in Piaui™.

The increase in the incidence of obesity in Brazil
over the years followed the classic demographic spread,
reaching adults first and then adolescents and children'.
This fact may be related to the results of the present study,
which have not yet demonstrated significant growing trend
for some age groups of children and adolescents between
2012 and 2021, in Piaui. Despite this, the high prevalence of
overweight demonstrated among children and adolescents
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represents a worrying scenario, as the tendency is for these
numbers to increase throughout life*.

It is also important to mention, that although the
increasing prevalence of overweight in children, adolescents,
and adults is concerning, obese people suffer much more
serious health consequences and have a higher mortality
risk compared to the non-obese population. Thus, obese
individuals should be more closely monitored in the health
care system'®.

Obesity has a multifactorial character and, despite
having a complex etiology, its main determining factors
are inadequate diet and physical inactivity'”'s. Like other
countries in Latin America, Brazil has gone through a
nutritional transition and changes in life habits in recent
decades that have resulted in greater consumption of foods
with high caloric density and reduced intake of healthier
foods, such as fruits and vegetables, in addition to reduced
levels of physical activity over the years, which may be
related to the increase in excess weight in the population'®?°.

The 2019 National Health Survey showed that only
8% of the adult population in Piaui (>18 years) consumes
the recommended amounts of fruits and vegetables. The
percentage is the second lowest in Brazil*'. On the other
hand, in the 2019 VIGITEL survey, 16.5% of adults (> 18
years old) in the capital of Piaui, Teresina, individuals
interviewed reported consumption of five or more groups
of ultra-processed foods the day before the interview'.

As for adolescents, the National School Health Survey
(PENSE), carried out in 2019, showed that, in Piaui, the
percentage of schoolchildren aged between 13 and 17 who
had consumed food that was a marker of healthy eating, such
as vegetables and/or greens, in the seven days prior to the
survey was 29.2%, while the percentage of those who had
consumed industrialized crackers and soft drinks the day
before the interview was 55.3% and 30.8%, respectively?.

Another study carried out with adolescents from Piauf
showed a high prevalence of consumption of ultra-processed
foods among students aged 14 to 19 years enrolled in public
and private schools in the capital Teresina. A mean of 27%
of the calories consumed by young people in private schools
and 24% of the calories consumed by students in public
schools came from these foods*.

A study coordinated by researchers from the Federal
University of Rio de Janeiro, carried out in 123 Brazilian
municipalities, including the capital of Piaui, between February
2019 and March 2020, showed that 80% of Brazilian children
up to 5 years old usually consume ultra-processed foods,
such as cookies, flour, and soft drinks. The consumption of
this class of food is also part of the diet of children under
2 years of age, the group that consumes the least amounts
of fruits and vegetables in Brazil, according to the study.

Despite this, some factors such as the increase in the
practice of exclusive breastfeeding and the existence of
public programs and policies in Brazil aimed at promoting
children’s health and preventing obesity, such as the National
School Feeding Program (NSFP), School Health Program
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(SHP) and, more recently, the Healthy Growth, may justify
a less accentuated increase in excess weight in this age
group found in the present study*>*.

Another factor that may be related to the increase in
weight in the population concerns the low energy expenditure
that has been evidenced in the population in recent years.
The 2019 National Health Survey identified that only 30.1%
of Piaui adults practice the recommended level of physical
activity during leisure time, that is, 150 minutes a week of
light or moderate intensity physical activities, or 75 minutes
of vigorous intensity?'.

Among adolescents, a study carried out with 1,112
young people aged between 13 and 19 years living in the
municipality of Caracol, Piauf, observed that the prevalence
of physical activity was low, especially among females, in
young people of more advanced age groups and in those
of lowest socioeconomic level””. Also in this sense, the
2019 PENSE study showed that 30.5% of students aged
13 to 17 years included in the study did not report any
physical education class days at school in the seven days
prior to the survey?*.

Studies have shown that the increase in sedentary
behavior among children and adolescents is due to
technological advances. Individuals in these age groups
spend more and more time in front of computer screens,
video games and televisions for various reasons, whether
for fun or for studies®*2°.

It is also important to emphasize the role of the new
coronavirus pandemic in changes in the population’s habits
related to food and physical activity?**'32. In Brazil, a study
carried out with 45,161 individuals aged 18 years or older
pointed to an increase in health risk behaviors. According
to the authors, Brazilians began to practice less physical
activity and spend more time on screens (TV, tablet, and
computer). Furthermore, they reduced the consumption of
healthy foods and increased the consumption of energy-
dense ultra-processed foods such as chips, chocolates,
and ice cream, as well as the consumption of alcohol, as
a result of the social and economic restrictions imposed
by the pandemic?®.

Another research carried out with ten thousand
participants of the NutriNet cohort identified growth in
the consumption of ultra-processed foods in the North and
Northeast regions of the country, where Piauf is located,
especially among people with less education®®. Such
behaviors result in increased body fat and may be related
to the more pronounced increase in obesity in the years
2020 and 2021 observed in the present study.

Itis also important to mention that the economic crisis
experienced by the Brazilian population in recent years,
especially after the beginning of the COVID-19 pandemic,
changed access to food and put a portion of the population
in a situation of food insecurity, which encompasses both the
lack of food and the replacement of foods rich in nutrients
and vitamins for cheaper foods, which are often rich in flour
and sugars. When insecurity reaches moderate or severe
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levels, there is significant food restriction, culminating in
the lack of daily meals for families®*3.

A survey carried out between November 2021 and
April 2022 in 12,745 households, in urban and rural areas
of 577 municipalities, distributed in 26 states and the
Federal District, showed that more than half (58.7%) of
the Brazilian population lives with food insecurity to some
degree. In the Northeast, the region where Piauf is located,
the numbers reach 68%?*. Thus, it is important that other
studies investigating the trend in the prevalence of overweight
are carried out in later years to assess the impact of food
insecurity currently experienced.

A 9.3% increase in SISVAN coverage in Piaui was
also observed in the present study between 2012 and
2021. Despite this, coverage is still low, covering less than
20% of the total population of the state. In this regard, it
is noteworthy that a large part of the people registered in
SISVAN are beneficiaries of social programs and belong
to the portion of the population with lower income and
education’®.

The low coverage of SISVAN Web in Piauf stands out
as a limitation of the study because it does not allow the
extrapolation of data to the entire population of the state.
In addition, as the information used belongs to a secondary
database, it was not possible to control possible errors in
the anthropometric assessment of the individuals and in
the typing and recording of measurements, which can
lead to bias in the information and measurement of cases
of overweight and obesity of the sample.

CONCLUSION

We conclude that there was an increase in the prevalence
of overweight and obesity in the Brazilian state of Piauf
between 2012 and 2021 in the total population registered
in SISVAN in all age groups and in both sexes. However,
there was no evidence of a significant upward trend towards
overweight for some groups of children and adolescents.
The findings highlight the need for actions to promote
health and prevent obesity, especially those that focus on
nutritional and food education and on encouraging the
practice of physical activity by the population registered
in SISVAN. In addition, it is important that Primary Care
actors reinforce Food and Nutrition Surveillance actions,
such as anthropometric assessment, so that individuals with
obesity or at risk of developing it are adequately assisted.
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