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Abstract This study aimed to verify the associ-
ation between work and sociodemographic fac-
tors, health behaviors, and cardiovascular risk
in Brazilian adolescents. Data from the Study
of Cardiovascular Risks in Adolescents (ERICA)
were analyzed, with a sample of 37,815 adoles-
cents aged 12-17 years and morning shift stu-
dents. Considering complex sampling, crude and
adjusted Prevalence Ratios (PR) were calculated
with interval estimates for variables by Poisson
multiple regression model with robust variance
estimate. The sociodemographic factors associated
with work among Brazilian adolescents were male
gender (PR 1.34), aged 15-17 years, with mater-
nal schooling up to elementary school (PR 1.26),
public school students (PR 1.63), and from the ru-
ral area (PR 1.90). Regarding lifestyle habits and
social behavior, the association was significant
in physically active (PR 1.19) and alcohol-con-
suming students (PR 1.35). In conclusion, work
among Brazilian adolescent morning shift stu-
dents is still strongly linked to social issues. Work
was associated with alcohol consumption, and
there was no association with metabolic markers.
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Introduction

The Federal Constitution guarantees to the
young population actions that can reduce risks
in childhood and adolescence, such as extem-
poraneous work. Article 224 provides that “the
policy of attending to the rights of children and
adolescents will be conducted through an articu-
lated set of governmental and non-governmental
actions, from the Federal Government, States,
Federal District, and Municipalities™'.

However, studies conducted with adolescents
and essential documents on the subject identify
that there is still a long way to go regarding legis-
lation and public policies, considering that many
adolescents have no alternative but to work, espe-
cially those residing in rural areas. The inclusion
and permanence of adolescents at work may be
interconnected with the influence of the family
environment — such as the educational and so-
cio-cultural background of the parents — and
with the socioeconomic realities of their coun-
tries and contexts, something that can result in
adverse effects on the health of these young peo-
ple**.

Some issues involving work in adolescence
such as high demands, psychological pressure,
sleep deprivation, reduced time for leisure ac-
tivities, and low food quality have already been
mentioned as harmful to the health of the sub-
jects who experience them. Studies indicate that
characteristics like these increase the risk of de-
veloping chronic non-communicable diseases,
such as cardiovascular diseases (CVD), obesity,
and a tendency to use psychotropics>®.

In this sense, it is assumed that the effects of
early work and CVD can be suggestive of high
blood pressure, overweight, dyslipidemia, high
blood glucose, and metabolic syndrome, which
are the leading death causes in western coun-
tries®, causing adverse socioeconomic effects for
individuals, their families, and the State. Such
implications can generate high costs with med-
ication, medical care, other health profession-
als, hospitalization, sick leave, and early retire-
ments>”,

Scientific research conducted in the last de-
cades in some Brazilian cities, such as Belo Hor-
izonte and Londrina, was carried out to analyze
health behaviors and the incidence of cardiovas-
cular diseases in adolescents. The results showed
the low consumption of fruits and vegetables and
physical inactivity as the most prevalent risk fac-
tors, leading to cardiovascular diseases'®'%. The
association between health behaviors and CVDs

has also been researched internationally in differ-
ent socioeconomic contexts, which has identified
work activity as a potential risk factor for indi-
viduals participating in the research'-'*>!4,

Although some Brazilian studies show an
association between health behaviors and the
incidence of cardiovascular diseases in this pop-
ulation, the literature lacks research investigating
the issue of adolescent work as a possible risk fac-
tor. Moreover, it is believed that updated national
research with representative samples could overly
contribute to discussing work, youth, and health.

This paper builds on the analysis of data from
the Study of Cardiovascular Risks in Adolescents
(ERICA), pioneering research in the country,
which has already collected data from about 75
thousand young people aged 12-17 years from all
Brazilian regions. ERICA aims to generate scien-
tific evidence that can support or reorient public
health policies directed at Brazilian adolescents
and young people since its outcomes identify this
population’s vulnerabilities and health needs.

Specifically, this study presented an excerpt
from the ERICA data and aimed to verify the
association between work and sociodemograph-
ic factors, health behaviors, and cardiovascular
risks in Brazilian adolescents.

Methods

The sample consisted of adolescents participat-
ing in the ‘Study of Cardiovascular Risks in Ad-
olescents’ (ERICA), a national, sectional, school-
based survey. Data were collected from February
2013 to November 2014, including evaluations
in all Brazilian capitals and cities with more than
100,000 inhabitants. Overall, 85,615 public and
private school students aged 12-17 years located
in Brazilian urban and rural areas were evaluated.

The research population was stratified into 32
geographic strata, consisting of the 27 Brazilian
capitals and five sets of municipalities with more
than 100,000 inhabitants in each of the five Bra-
zilian regions. The sample size was calculated for
each stratum to ensure representative estimates
for each city, in a total of 124 municipalities.

The 1,247 schools were selected with pro-
portional probability, directly influenced by the
number of students enrolled in the year preced-
ing the last three years of elementary school and
in the three years of high school, and inversely
to the distance in kilometers between the seat of
the municipality where the school is located and
the seat of the capital’s municipality. The classes



in each school were selected in a combination of
shifts (morning and afternoon periods). All stu-
dents in the selected classes were invited to par-
ticipate in ERICA. Adolescents with temporary
or permanent physical disabilities and pregnant
women were excluded from the analysis. More
details on the sampling process can be found in
Vasconcellos et al.”.

The individual questionnaire was applied
to the adolescents after contacting the school
and principal’s acceptance, duly structured and
self-completed, entered in an electronic data col-
lector called Personal Digital Assistant (PDA),
consisting of eleven thematic blocks, applied in
classrooms, under the supervision of the previ-
ously trained study team. ERICA’s logistics and
methods were described by Bloch et al.’®.

An adaptation of the Self-Administered Phys-
ical Activity Checklist'” was employed to deter-
mine the level of physical activity of adolescents,
consisting of 24 modalities that collect informa-
tion on frequency (days) and the time (hours and
minutes) in which the subject engaged in any of
the activities listed in the last week. The version
used was validated by ERICA'®. Adolescents who
did not accumulate at least 300 min/week of
physical activity were considered insufficiently
active/inactive', and those 2300 min/week phys-
ical activity were considered active. The frequen-
cy of adolescents who did not report any physical
activity in the week before the survey (0 min/
week) was also assessed?.

The intensity and characteristics of con-
sumption were considered? to analyze smoking
behavior and alcohol consumption. Current to-
bacco smokers were considered to have smoked
at least once in the past 30 days. Having smoked
cigarettes for at least seven consecutive days? was
used as an indicator to investigate the frequent
use of tobacco cigarettes. Data on the consump-
tion of alcoholic beverages were also used. This
variable was measured through the following
questions: (a) Age at which the subject had at
least one glass (or dose) of alcoholic beverage for
the first time and (b) Days drinking at least one
glass (dose) of alcohol in the last 30 days®.

The sleep block consisted of four questions
that allowed determining the amount of sleep on
weekdays (working days) and weekends?. Sleep
hours on weekdays were stratified into less than
six hours; greater than or equal to six hours and
less than eight hours; and greater than or equal
to eight hours. Sleep time on weekends was strat-
ified into less than eight hours and greater than
or equal to eight hours.

Firstly, for work-related variables, the current
weekly work hours were considered, categorized
as ‘not working’ (0 hours/week), ‘working up to
20 hours/week’, ‘working 21-40 hours/week, re-
ceiving income or not. The variable was dichoto-
mized between ‘not working’ and ‘working’ (one
or more work weekly hours) to analyze the asso-
ciations, the latter consisting of joining the last
two categories of the last variable.

Besides the questionnaire, anthropometric
measurements of height, weight, waist, and arm
circumference were obtained, followed by blood
pressure assessment®. Nutritional status was
determined by the BMI and classified as per a
reference from the WHO?. Blood pressure was
checked with a digital monitor (Omron 05-1T),
validated for use in adolescents, and measured on
the right arm. The creation of this variable was
based on the classification criteria of the Fourth
Report on the Diagnosis, Evaluation, and Treat-
ment of High Blood Pressure in Children and
Adolescents (2004)¥, considering the high blood
pressure results as hypertension and non-hyper-
tensive those with normal or borderline values, as
described by Bloch et al.>.

Blood collection required 12-hour fasting
and was only performed on morning class stu-
dents. As a result, the inference of the results re-
lated to the relationship between work and the
other variables can only be made for students
who study in the morning shift. The samples
allowed measuring total cholesterol, HDL-cho-
lesterol, triglycerides, blood glucose, glycated
hemoglobin, and insulin®. The plasma dosage
methods and cutoff points, and criteria for de-
termining Metabolic Syndrome can be consulted
in Faria-Neto et al.” and Kuschnir et al.*® papers.

Statistical analysis

The study sample consisted of adolescents
who completed the work-related block and had
blood collection data. The prevalence of work
was estimated with the respective 95% confi-
dence intervals (95%CI), according to the socio-
demographic aspects and health-related lifestyle
habits.

Pearson’s chi-square test was used to assess
the difference in the prevalence of the work situa-
tion according to the other variables, considering
the 5% significance level. Crude Prevalence Ra-
tios (PR) were calculated with 95%CI estimates
for each variable, using the Poisson model with
robust variance, and for the multiple regression
model, controlling for possible confounding
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variables. For the multivariate analysis, variables
with a p-value <0.20 were included in the uni-
variate analysis, whose criteria for entering vari-
ables followed the hierarchical model based on
three groups: (1) sociodemographic, (2) lifestyle
habits (3), and health-related. The variables were
adjusted for those belonging to the same group
and that were significant (p<0.05) in the previ-
ous group(s). Thus, the final model consisted of
those with statistical significance after the last
analysis group. The data were analyzed using the
Stata program, version 14, using the Survey mod-
ule (with weighting factors) to analyze complex
sample data.

The ERICA project was approved by the Re-
search Ethics Committee of each of the 27 fed-
eration units. All adolescents signed the assent
form, and the informed consent form signed by
the guardians was added in five states. The proj-
ect was endorsed by the State and Municipal Ed-
ucation and Health Secretariats.

Results

Of the 85,615 students who participated in ER-
ICA throughout Brazil, we analyzed the data of
37,815 adolescents who presented information
on variables ‘work’ ‘nutritional status, ‘blood
pressure, and ‘biochemical tests’. All adolescents
studied in the morning shift, of which 60.0%
were females, and 54.2% were aged 15-17 years,
with a mean of 14.6 (SD=1.6) years. Most (74%)
studied in public schools and were from the
Northeast (31%) and Southeast (22.7%), fol-
lowed by the North (19.3%), Midwest (14.5%),
and South (12.5%).

The prevalence of adolescents who declared
working in the last year was 16.2%, with few
(1%) over 20 weekly hours. Regarding sociode-
mographic aspects, Brazilian boys worked more
in both categories of hours than girls (PR1: 1.45
and PR2: 1.55, respectively). Older adolescents
reported having worked more than young-
er ones, especially those working 21-40 weekly
hours (PR2: 11.9) (Table 1).

Adolescents born to mothers with low-
er schooling worked more, considering lower
workload (PRI1: 1.67), but they were those who
worked 21-40 weekly hours less (PR2: 0.46). The
frequency of adolescent workers was higher in
public schools than in private schools in both
weekly workloads (PR1: 1.98 and PR2: 3.27, re-
spectively) and higher in rural areas up to 20
hours (PR1: 2.20), and less from 21 to 40 hours

(PR2: 0.15). The regions that concentrated the
most significant number of working students
were the Midwest, Southeast, and South, in both
workloads (Table 1).

Regarding lifestyle habits, the adolescents
who worked the most reported sleeping less than
eight daily hours, both on weekdays and week-
ends. A higher frequency of physically active ad-
olescents (PR1: 1.48) was observed among those
working up to 20 hours, which was not seen
among those who reported working 21-40 hours.
Adolescents who worked less said they smoked
and drank more (PR1: 1.44 and PR: 1.62, respec-
tively). Only the habit of consuming alcohol was
significant among those who worked the most
(PR2:2.05) (Table 1).

Finally, considering health information, un-
derweight adolescents worked less on both work-
loads (PR1: 0.54 and PR2: 0.13), and overweight
students worked up to 20 weekly hours (PRI:
0.83) compared to those of adequate weight. The
prevalence of students with high blood pressure,
metabolic syndrome, and high total cholesterol
was lower in those who worked from 21 to 40
weekly hours (Table 1).

After multivariate analysis for complex sam-
ples, the sociodemographic factors associated
with work among Brazilian adolescents in any
workload were male gender (PR: 1.34; 95%ClI:
1.17-1.53); older students (PR: 1.68; 95%CI:
1.45-1.94); maternal schooling up to incomplete
elementary school (PR: 1.26; 95%CI: 1.08-1.47)
compared to those who had completed at least
high school; public school students (PR: 1.63;
95%ClI: 1.34-1.99); located in the rural area (PR:
1.90; 95%CI: 1.52-2.38); residing in a region oth-
er than the Northeast, emphasizing the Midwest
(PR: 1.81; 95%CI: 1.55-2.12, Table 2).

Regarding lifestyle habits and social behavior,
the association was significant in physically ac-
tive students (PR: 1.19; 95%CI: 1.06-1.33) com-
pared to those who were inactive and regularly
consumed alcohol (PR: 1.35; 95%CI: 1.20-1.52).
Work was inversely associated with low weight
(PR: 0.55; 95%CI: 0.35-0.89) (Table 2).

Discussion

ERICA is a crucial epidemiological study on the
health of Brazilian adolescents. This selection
evidenced that work is strongly associated with
males and older adolescents. Work was more
prevalent among public school students resid-
ing in rural areas and less educated mothers. It



Table 1. Prevalence and Prevalence Ratios (PR) of work in the last year in Brazilian adolescents aged 12 to 17 years, considering

complex sampling, by sociodemographic variables, lifestyle and health-related variables. Brazil, 2013-2014 (n=37,815).
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Prevalence % (95%CI)

: . Workin;
Variables Notworking  VOrKingup 020 by 4 gsoi0r) 2140 hougrs/ PR2FF(95%CI) |
hours/week (1)
week (2)
Total 82.5(80.9-84.1) 15.2(13.8-16.8) 1.0 (0.6 - 1.4)
Sociodemographic
Gender <0.001 <0,001
Female 85.7 (84.6 - 86.7) 12.5(11.5-13.6) 1 1.8(1.3-2.4) 1
Male 79.4 (76.6 - 81.9) 18.0 (15.5-20.8) 1.45(1.25- 1.68) 2.6 (2.0-3.5) 1.55(1.18 - 2.03)
Age <0.001 <0,001
12-14 years 87.7(85.9-89.4) 11.9(10.2-13.8) 1 0.3(0.2-0.5) 1
15-17 years 78.0 (76.1-79.8) 18.2(16.5-19.9) 1.59(1.40-1.81) 3.8(2.9-5.0) 11.9(6.90 -20.50)
Maternal schooling <0.001 <0,001
Up to incomplete 76.4(71.0-81.1) 22.5(17.8-28.1) 1.67(1.33-2.11) 1.1(0.5-2.1) 0.46(0.23-0.91)
elementary school
Elementary school to 78.7 (75.6 - 81.4) 18.3 (15.4-21.7) 1.38 (1.17- 1.62) 3.0(2.3-3.9) 1.29 (0.86 - 1.95)
incomplete high school
High school to incomplete  84.3 (82.6 - 85.8) 13.3 (12.0 - 14.7) 1 2.4(1.7-3.5) 1
higher education
School type <0.001 <0,001
Public 80.2 (78.4 - 82.0) 17.2 (15.4-19.0) 1.98 (1.60 - 2.44) 2.6 (1.9-3.5) 3.27 (1.61 - 6.65)
Private 90.4 (88.4-92.1) 8.8 (7.4-10.4) 1 0.9(0.5-1.5) 1
School geographic <0.001 <0,001
environment
Urban 83.2(82.0-84.4) 14.5(13.4-15.6) 1 2.3(1.8-3.0) 1
Rural 66.9 (60.5 - 72.8)  32.8 (26.7 - 39.6) 2.20 (1.76 - 2.74) 0.3 (0.5-1.3) 0.15 - (0.03 - 0.75)
Region of Brazil <0.001 <0,001
Northeast 88.8 (87.4-90.0) 10.2 (9.0 - 11.4) 1 1.1(0.6-2.0) 1
North 87.0(85.9-88.1) 12.0(11.1-13.0) 1.18 (1.03-1.36) 0.9 (0.6-1.4) 0.89(0.43-1.81)
Southeast 80.9 (77.9-83.5) 16.7(14.1-19.6) 1.67 (1.37-2.04) 2.4(1.6-3.8) 2.52(1.21-5.25)
South 80.2 (77.0-83.0) 16.2(13.9-18.7) 1.65(1.36-2.00) 3.7 (2.7-5.0) 3.68(1.84-7.38)
Midwest 77.7 (74.4 - 80.7) 20.1 (16.9 - 23.9) 2.01 (1.64 -2.47) 2.1(1.2-3.5) 2.36 (1.12 - 4.97)
Lifestyle habits
Sleep on working days <0.001 <0,001
<6 hours 79.0 (76.3 - 81.5) 16.4 (14.0-19.2) 1.04 (0.83-1.32) 4.6 (3.1-6.8) 3.76(2.40 - 5.89)
>6 hours and <8 hours 83.5(81.8-85.0) 13.8(12.4-15.3) 0.86(0.70-1.06) 2.7 (1.9-3.9) 2.20(1.40-3.47)
>8 hours 82.3(80.9-84.1) 16.5 (13.7 - 19.6) 1 1.2(0.9-1.6) 1
Sleep on weekends 0.003 0,003
<8 hours 78.9(75.9-81.6) 17.3(14.6-20.5) 1.19(1.00-1.40) 3.8 (1.6-5.4) 1.95(1.25-3.05)
>8 hours 83.1(81.4-84.6) 15.0(13.4-16.6) 1 2.0(1.5-2.7) 1
Physical activity <0.001 <0,001
Inactive (0 min/week) 85.0 (83.4-86.5) 12.4(11.1-13.9) 1 2.6(1.8-3.7) 1
Insufficiently active (0-300 85.0 (81.5 - 88.0) 12.8 (10.0 - 16.2) 1.02(0.77 - 1.35) 2.2 (1.5-3.4) 0.86 (0.65 - 1.15)
min/week)
Active (=2300min/week) 79.6 (77.6 - 81.4) 18.5(16.7-20.4) 1.48(1.26-1.73) 2.0 (1.5-2.5) 0.78(0.55-1.11)
Tobacco use 0,04 0,04
Currently smoking 73.9 (66.2 - 80.3) 21.4(16.0-28.0) 1.44(1.07-1.93) 4.7 (1.6-13.0) 2.44 (0.85 - 7.05)
Not currently smoking 82.7 (81.0-84.2) 15.1(13.6-16.8) 1 22(1.7-2.8) 1
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Table 1. Prevalence and Prevalence Ratios (PR) of work in the last year in Brazilian adolescents aged 12 to 17 years, considering
complex sampling, by sociodemographic variables, lifestyle and health-related variables. Brazil, 2013-2014 (n=37,815).

Prevalence % (95%CI)

. . Workin
Variables Notworking " OTKINgUP 020 b\ goior)  21-40 houg}s/ PR2HH (95%CI)  ©.
hours/week (1)
week (2)

Alcohol use <0.001 <0,001
Drinking 75.1 (71.3-78.6) 21.3(17.9-25.2) 1.62(1.38-1.90) 3.6 (2.6-4.8) 2.05(1.51-2.77)

Not drinking 84.8 (83.7-85.8) 13.4(12.3 - 14.5) 1 1.9(1.4-2.5) 1

Health-related

Common mental disorder 0.15 0,15
No 83.1 (81.2-84.9) 14.7 (12.9-16.6) 1 2.2(1.6-3.0) 1
Yes 81.2(79.3-83.0) 16.6(14.8-18.5) 1.12(0.97 -1.30) 2.2(1.7-2.8) 0.99 (0.74 - 1.33)

Nutritional status 0.003 0,003
Underweight 91.0(85.9-94.4)  8.7(5.3-13.9) 0.54(0.33-0.87) 0.3(0.2-0.7) 0.13 (0.06 - 0.29)
Adequate 81.7 (80.0-83.2) 15.9(14.4-17.6) 1 2.4(1.8-3.1) 1
Overweight 84.6 (82.0-86.8) 13.4(11.3-15.7) 0.83(0.73-0.96) 2.1(1.3-3.2) 0.84(0.59-1.19)

Obese 83.2(79.9-86.0) 15.1(12.4-18.4) 0.94(0.77-1.16) 1.7 (1.1-2.6) 0.69 (0.42-1.14)

High blood pressure 0.06 0,06
No 82.5(81.0-84.0) 16.1(13.2-19.4) 1.05(0.90-1.22) 1.3(0.8-2.1) 0.52(0.31-0.87)

Yes 82.7 (79.4 - 85.5) 15.2 (13.7 - 16.7) 1 2.3(1.8-3.0) 1

High blood glucose 0.06 0,06
No 82.3 (80.7 - 83.9) 10.4 (7.8 - 13.8) 0.67(0.49-0.92) 2.6(1.2-5.6) 1.12(0.51 -2.45)

Yes 87.0 (82.7-90.4) 15.5(13.9-17.2) 1 2.2(1.7-29) 1

Metabolic Syndrome 023 023
No 82.5(76.6-87.1) 15.2 (12.1-22.6) 1.07 (0.76 - 1.53) 0.8 (0.4-1.6) 0.33 (0.15 - 0.75)

Yes 82.5(80.8 - 84.0) 15.2 (13.7 - 16.9) 1 2.3(1.7-3.0) 1

Total Cholesterol 0.21 0,21
Adequate 81.7 (80.1-83.2) 15.7 (14.3-17.1) 1 2.6(1.9-3.6) 1
Borderline 83.3(79.7-86.5) 14.9(11.8-18.7) 0.95(0.75-1.18) 1.8(1.3-2.4) 0.69 (0.44-1.08)

High 83.8 (81.7-85.8) 14.5(12.5-16.7) 0.91(0.79 -1.05) 1.7 (1.1-2.5) 0.62 (0.43-0.89)

HDL 0.71 0,71
Adequate 82.4 (80.0 - 84.5) 15.5 (13.4-17.9) 1 2.1(1.5-2.9) 1
Inadequate 82.8 (81.2-84.2) 14.9(13.4-16.5) 0.96(0.83-1.12) 2.3(1.8-3.1) 1.11(0.82-1.50)

LDL 0.46 0,46
Adequate 82.1 (80.5-83.7) 15.5(14.1-17.1) 1 24(1.7-3.2) 1
Borderline 83.6 (80.4-86.3) 14.6 (11.9-17.9) 0.94 (0.78 - 1.12) 1.8(1.3-2.6) 0.76 (0.49 - 1.18)

High 85.3 (80.8 - 88.8) 13.0(9.9-17.0) 0.84 (0.63-1.11) 1.7 (0.8-3.8) 0.68 (0.31 - 1.48)

Triglycerides 0.26 0,26
Adequate 82.0 (80.0-83.9) 15.6(13.7-17.7) 1 2.4(1.8-3.1) 1
Borderline 84.9 (82.2-87.2) 13.6(11.3-16.3) 0.86(0.67-1.10) 1.5(0.9-2.6) 0.62 (0.40-0.97)

High 84.3 (81.4-86.2) 13.8(11.4-16.6) 0.87(0.70-1.09) 1.9(1.0-3.5) 0.76 (0.39-1.47)

Waist circumference 0.61 0,61
Adequate 82.5(80.8 - 84.1) 15.2(13.6 - 16.9) 1 2.3(1.7-3.0) 1
High 82.7 (80 - 85.0) 15.5(13.2-18.2) 1.01(0.86-1.20) 1.8(1.3-2.6) 0.77 (0.51 - 1.17)

* Pearson’s chi-square test between the Work variable (3 categories) and the others. tPR 1: Prevalence ratio among those working up to 20 hours a week.
+1PR 2: Prevalence ratio among those working 21 to 40 hours a week.

Source: Survey Data, 2013 and 2014.



has also been shown to interfere with daily sleep
and was associated with risky adolescent behav-
ior and alcohol consumption; however, it is less
present among sedentary or underweight>°.
Children and adolescents living in develop-
ing countries commonly find themselves in an
unfavorable economic situation and consequent
social vulnerability, which leads to a greater need
to enter the labor market to mainly contribute to
family income or the domestic budget®**2. Often,
family pressure on entering the job market falls
on male adolescents, often in the age group that
precedes the onset of adulthood®. This state-
ment corroborates the data in this study. Cultur-
al factors influence how child and youth work is
viewed and even desirable. Evidence observed in
the world trend points out that boys represent
52% of all working children in the age group of
12-14 years of age. The increase reaches up to
81%%!-14* in the age group of 15-17 years of age.
Low maternal schooling was found (PR=1.26;
1.08-1.47) in a representative portion of the sam-
ple. While fathers are responsible for the house-

hold’s financial balance in many Brazilian homes,
mothers are in charge of maintaining the family
core in most of them as providers and incentives
for their children, in their studies’ continuity®.
Many adolescents reconcile the study with early
work, but the exclusive dedication to school ac-
tivities is favorable to results that translate into a
possibly more prosperous professional future***.
Most of the time, earlier entry into the labor
market is linked to dropping out of school, which
systematically contributes to the increased wage,
subcontracted, outsourced, and informal labor
service sector'’.

Regarding demographic data, it is notewor-
thy that the Northeast had the highest propor-
tion of young workers or those looking for a job
in the last decade. It is still the region with the
lowest income distribution, lowest GDP and
HDI, and, consequently, the highest concentra-
tion of poverty”’. However, our data showed a
higher prevalence of adolescent workers in the
Midwest, where both subsistence agriculture,
complementary to livestock and extractivism,

Table 2. Multiple Poisson regression model: variables associated with work in Brazilian adolescents aged 12 to 17
years, considering complex sampling. Brazil, 2013-2014 (n=37,815).

Variables Crude PR 95%CI Adjusted PR* 95%CI

Group 1 - Sociodemographic
Gender
Female
Male
Age
12-14 years
15-17 years
Maternal schooling
Up to incomplete elementary school
Elementary school to incomplete high school
High school to incomplete higher education
School type
Public
Private
School geographic environment
Urban
Rural
Region of Brazil
Northeast
North
Midwest
Southeast
South

1 1
1.43 (1.25 - 1.63) 1.342 (1.17 - 1.53)
1 1
1.60 (1.41 - 1.81) 1.68° (1.45 - 1.94)
1.47 (1.21 - 1.79) 1.26° (1.08 - 1.47)
1.36 (1.17 - 1.58) 1.08? (0.98 - 1.20)
1 1
2.09 (1.71 - 2.56) 1.63° (1.34 - 1.99)
1 1
1 1
2.07 (1.70 - 2.52) 1.9° (1.52-2.38)
1 1
1.14 (0.94 - 1.39) 1.20° (1.04 - 1.38)
1.75 (1.41 - 2.16) 1.81° (1.55 - 2.12)
1.56 (1.23 - 1.98) 1.57% (1.34 - 1.84)
1.57 (1.25 - 1.97) 1.57° (1.29 - 1.90)
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Table 2. Multiple Poisson regression model: variables associated with work in Brazilian adolescents aged 12 to 17
years, considering complex sampling. Brazil, 2013-2014 (n=37,815).

Variables Crude PR 95%CI Adjusted PR* 95%CI
Group 2 - Lifestyle habits
Physical activity
Inactive (0 min/week) 1 1
Insufficiently active (0-300 min/week) 1.02 (0.79 - 1.31) 1.03? (0.86 - 1.24)
Active (=300 min/week) 1.35 (1.18 - 1.54) 1.19° (1.06 - 1.33)
Alcohol use
Drinking 1.57 (1.35-1.82) 1.35* (1.20 - 1.52)
Not drinking 1 1
Tobacco use
Currently smoking 1.61 (1.27 - 2.05) 1.14 (0.87 - 1.49)
Not currently smoking 1 1
Sleep on weekends
<8 hours 1.19 (1.05-1.33) 1.09 (0.96 - 1.24)
>8 hours 1 1
Group 3 - Health-related
Nutritional status
Underweight 0.51 (0.34-0.76) 0.56* (0.35-0.89)
Adequate 1 1
Overweight 0.83 (0.75 - 0.93) 0.99° (0.86 - 1.13)
Obese 0.91 (0.76 - 1.78) 1.16° (0.97 - 1.38)
Common mental disorder
No 1 1
Yes 1.11 (0.98 - 1.26) 1.11 (0.97 - 1.27)
LDL
Adequate 1.14 (1.01 - 1.71) 1.13 (0.85 - 1.50)
Borderline 1.01 (0.88 - 1.58) 0.99 (0.74 - 1.32)
High 1 1
Triglycerides
Adequate 1.14 (0.94 - 1.39) 1.04 (0.86 - 1.27)
Borderline 1.01 (0.84 - 1.21) 1.00 (0.77 - 1.30)
High 1 1

*Adjustment for all variables in the same group and with those significant variables (p<0.05) from the previous group(s). * Values
of the variables in the final model (only with the statistically significant variables).

Source: Survey Data, 2013 and 2014.

and agribusiness, have been growing in the last
two decades®, also supported by much adoles-
cent labor and rural dwellers.

A protective effect concerning body weight
was identified in the group of adolescents work-
ing less than 20 weekly hours, similar to the study
by Drake et al.*. When conceptualizing physical
activity as any bodily movement produced by
skeletal muscles resulting in energy expendi-
ture®, work can contribute to caloric expendi-
ture, keep workers physically active, and is favor-
able to maintaining the weight of these people.
However, this should not be considered a way of

encouraging the early work of children and ad-
olescents®.

Regarding alcohol use, a risk behavior that of-
ten begins in childhood or adolescence is a severe
public health problem. Despite the commercial
prohibition guaranteed by law in Brazil, young
people can easily access psychotropics®#"*2. This
study found a positive association between ado-
lescents working and consuming alcoholic bev-
erages (PR=1.36; 1.04-1.31). A similar situation
was found in a study by Souza et al.”?, in which
alcohol intake among working students was
81.0%, and alcohol abuse was identified in 13.4%



of the sample (33). These data are alarming, as
it is known that the earlier the consumption of
alcohol and other psychotropics, the greater the
likelihood of abuse and addiction®**~.

Another risky behavior is the restricted num-
ber of daily sleep hours, as shown in our study.
The results of this work corroborate the data by
Felden et al.**, who evidenced that adolescent
workers were more likely to have a short sleep
time compared to those who did not work. Ad-
olescents studying in the morning shift must
wake up early, affecting chronic sleep deprivation
during the week and cumulative fatigue, causing
changes in the sleep-wake cycle®?**#, which can
lead to many organic disorders, such as cardio-
vascular disease, immunological deficits, cog-
nitive and affective behavior disorders, and risk
of obesity. It can also be a precursor to harmful
habits, such as alcohol and tobacco use**%. Due
to all the possible consequences of early working
hours, attention should be paid to the repercus-
sions in adulthood arising from changes in the
circadian rhythm of sleep and wakefulness.

The literature points to obesity as a signif-
icant risk factor for CVD onset, such as high
blood pressure in adolescents*-*°, plus atherogen-
ic eating habits, sedentary behavior, and inactivi-
ty*’. No statistically significant results were found
in the relationship between the health variables

analyzed (high blood pressure, metabolic syn-
drome, and biochemical changes) and work
activities. These findings may be related to the
maintenance of body weight induced by physical
activity reported by participants.

One of the limitations of this study is that
only young people who studied in the morning
participated in the blood collection, justified by
the need for fasting. Another limitation may be
the use of a questionnaire to measure lifestyle
habits in adolescents. However, a similar strat-
egy was used by another sizeable national study
(PeNSE)>2. Although the cross-sectional study
preserves limits regarding the inability to estab-
lish a cause-and-effect relationship, it proved ro-
bust for raising hypotheses about work in Brazil-
ian adolescents. The sample size and the complex
sampling process conferred an excellent capacity
for the external validity of the findings.

Thus, the study showed that work among
Brazilian adolescents, especially those studying in
the morning shift, is still strongly linked to social
issues, such as public-school students with low
maternal education living in the rural area. While
work was associated with alcohol consumption
in adolescence, a relationship was identified be-
tween protection for low weight and a sedentary
lifestyle. Adolescent work was not associated with
cardiometabolic markers.
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