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ABSTRACT

Objectives: to evaluate and compare the prevalence of cardiometabolic risk factors among
high school adolescents with or without jobs, and to establish an association between risk
factors and changes in lifestyle after starting to work. Methods: quantitative cross-sectional
study. An instrument was applied to assess socio-demographic characteristics and habits.
Dietary pattern was assessed by the Brazilian Healthy Eating Index. Nutritional status
was assessed by the Z-score. Data were submitted to statistical analysis and comparison
between groups and periods, as well as association and correlation was done. Results:
the prevalence of high blood pressure was 7.7%. High BP affected 4.5% of non-workers
and 10.9% of workers. Dietary patterns were inappropriate and 51.2% did not engage in
physical activity. The prevalence of obesity was 28.3%. The results showed an association
between work and alcohol consumption, lack of physical activity and reduced sleep
quality. Conclusions: work increased exposure to certain cardiometabolic risk factors.
Descriptors: Adolescent; Students; Work; Hypertension; Nursing.

RESUMO

Objetivos: avaliar e comparar a prevaléncia de fatores de risco cardiometabdlico entre
adolescentes e estabelecer associacao entre os fatores de risco e mudanca de hébitos apds
inicio do trabalho. Métodos: estudo transversal quantitativo. Foi aplicado um instrumento
para conhecer as caracteristicas sociodemograficas e habitos. O padrao alimentar foi avaliado
por meio do indice de Qualidade da Dieta Revisado para populacéo brasileira e o estado
nutricional pelo escore Z. Os dados foram submetidos a analise estatistica de comparagdo
entre grupos e tempo, associacdo e correlacdo. Resultados: a prevaléncia de pressao
arterial elevada foi de 7,7%. Dentre estes 4,5% nao trabalhavam e 10,9% eram trabalhadores.
Padroes alimentares se mostraram inapropriados e 51,2% nao praticavam atividade fisica. A
prevaléncia de obesidade foi de 28,3%. Foi observado associacao entre trabalho e consumo
de alcool, reducdo de atividade fisica e qualidade de sono. Conclusdes: o trabalho aumentou
a exposicdo a determinados fatores de risco cardiometabolico.

Descritores: Adolescente; Estudantes; Trabalho; Hipertensao; Enfermagem.

RESUMEN

Objetivos: evaluary comparar la prevalencia de factores de riesgo cardiometabélicos entre
adolescentes y establecer una asociacion entre los factores de riesgo y el cambio de habitos
después de empezar a trabajar. Métodos: se trata de un estudio cuantitativo transversal.
Se aplicé un instrumento para conocer las caracteristicas y los habitos sociodemogréficos.
El patrén alimenticio se evalué mediante el Indice de Calidad de la Dieta Revisado para la
poblacién brasilefa y el estado nutricional, por la puntuacién Z. Los datos se sometieron
a un andlisis estadistico de comparacién entre grupos y tiempo, asociaciéon y correlacion.
Resultados: la prevalencia de la hipertension arterial era del 7,7%. De ellos, el 4,5% no
trabajaba y el 10,9% estaba empleado. Los patrones de alimentacion eran inapropiados
y el 51,2% no practicaba actividad fisica. La prevalencia de la obesidad era del 28,3%. Se
observo una asociacion entre el trabajo y el consumo de alcohol, la reduccion de actividad
fisica y la calidad del suefio. Conclusiones: el trabajo ha aumentado la exposicién a
determinados factores de riesgo cardiometabdlicos.

Descriptores: Adolescentes; Estudiantes; Trabajo; Hipertension; Enfermeria.
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INTRODUCTION

Cardiovascular risk among adult individuals has been well
documented in longitudinal and experimental studies2. However,
in recent decades, studies have been investigating the habits of
the adolescent population, considering that adolescence is the
phase in which individuals have initial contact with risk factors,
which may persist into adulthood®*.

A meta-analysis evaluated 55 studies on 5 continents, with a
total of 122,053 adolescents, and found that the prevalence of
high blood pressure was 11.2%, with higher prevalence among
boys®. The ERICA study found that 24% of adolescents had high
blood pressure (BP), with 14.4% characterized as pre-hypertensive
and 9.6% as hypertensive. The study also found that 17.1% were
overweight and 8.4% were obese. The researchers found an as-
sociation between obesity and hypertension®.

The health issue is even more concerning when adolescents
have to work, taking on a double shift between work and school,
reducing the time devoted to health care and exposing themselves
to new health risk factors®.

Cardiovascular risk in adult workers is directly related to
industrial societies. Possible explanations are stress and habits
created or stimulated in the workplace. These include non-
chemical sources, such as lack of physical activity and working
under pressure, and chemical sources, such as active and passive
smoking and alcohol consumption, which are common in busi-
ness situations or social gatherings®. The mean systolic blood
pressure (SBP) is about 4mmHg higher during working hours
compared to other moments".

Adolescent high school students who also work do not have
specific qualifications, so they are assigned to less complex tasks,
which are seen as simpler and easier than other services within a
company. However, the activities performed by these individuals
are not safer, easier or less unhealthy than the activities performed
by adults®. The most common jobs for teenagers are: cashier,
administrative assistant, packer, general assistant, cleaning as-
sistant and messenger®&9,

Among adults, it is observed that individuals who are less
qualified or occupy lower positions in a company are exposed
to a greater number of cardiometabolic risk factors. The reason is
that less qualified professionals have less control over the stress
generated by work. Exposure to this situation compel individuals
to seek immediate relief and pleasure, increasing alcohol and
tobacco consumption and modifying eating habits°'2,

Adolescence is a phase of constant transformation, character-
ized by onset of maturity, increased independence and adoption
of new habits, which may last for the rest of life“'>. Adolescent
workers have characteristics that distinguish them from ordinary
adolescents and from adult workers. This is because of their double
schedule of school and work, changes in routine and new habits®'%.
The influence of work on cardiovascular health is already known
among adults; in the adolescent population, this issue is still not clear.

OBJECTIVES

To evaluate and compare the prevalence of cardiometabolic
risk factors among high school adolescents with or without jobs,
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and to establish an association between risk factors and changes
in lifestyle after starting to work.

METHODS
Ethical aspects

This research was approved by the Research Ethics Committee
of the State University of Campinas - UNICAMP. It complies with
the recommendations of Resolution No. 466/2012 on research
involving human subjects.

Design, period and study setting

This is a cross-sectional quantitative study. Data collection
occurred from October to November 2018 in three state schools
in the city of Campinas. The instrument of Observational Studies
in Epidemiology (STROBE) was used to guide the methodology.

Population, inclusion and exclusion criteria

The participants were 130 adolescents between 14 and 18
years old, workers and non-workers enrolled in school in the day
or night period. Those classified as workers were adolescents who
performed work activities, whether according to the Consolida-
tion of Labor Laws (CLT), as interns or apprentices or in informal
activities. Non-workers were the adolescents who did not perform
any the activities mentioned above.

Inclusion criteria were: being between 14 and 18 years old and
being enrolled in high school in a state public school. Exclusion
criteria were: having an arm circumference that did not fit in the
available cuffs; using antiarrhythmic drugs or having a diagnosis
of arrhythmia; having a medical diagnosis of cognitive impairment;
being enrolled in vocational courses; and being pregnant at the
time of data collection.

Study protocol

In order to avoid bias, to ensure an effective approach and to arouse
the interest of the adolescents, an approach strategy based on the
an AIDA Model (Attention, Interest, Desire; Action) was developed".

The participating classrooms were selected by draw. The groups
were divided by school year, so classes from the 1st, 2nd and 3rd year
of high school were chosen. If the number of students proposed for
each school was not reached, a new draw was made to choose a
new classroom from the school year that presented an inadequate
number. Data was collected in the selected schools, on previously
scheduled dates and times.

The variables studied to assess cardiometabolic risk behaviors
and determinants were: gender, age, family income, blood pressure,
Z-score, Brazilian Healthy Eating Index (BHEI), alcohol consumption,
tobacco consumption, engagement in physical activity, physical
condition and reported sleep quality. Behavior and habits variables
were obtained based on a questionnaire elaborated by joining
two instruments previously validated for this populationt¢'7,
The instrument created was submitted to the evaluation of five
experts, resulting in a reformulated version. Subsequently, it was
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divided into three blocks: socio-demographic characterization,
clinical characterization and life habits before and after starting
to work. Alcohol and tobacco consumption and engagement in
physical activity were considered as present if the adolescent re-
ported having used the substances or engaged in physical activity,
regardless of the number of uses/day or frequency in the week.
To assess sleep quality, the analog scale from 0 (very bad) to 10
(very good) present in one of the original instruments was kept.

The 24 hours food recall (R24h) was used to assess the eating
habits and food routine of this population. The instrument is based
on afood record of the interviewee’s previous day, recording the
food consumed, its amount (in home measures), name of the
meal, time and place. To apply the questionnaire, all researchers
were properly trained by a professional with experience in R24h.

The data obtained in the food recall were entered in the soft-
ware Nutrition Data System for Research (NDSR) version 2007 for
Windows. At the end of registration, the content was exported
to an Excel spreadsheet. To evaluate the dietary patterns of the
studied population, the BHEI was used®.

The BHEI assesses food and nutrient intake based on dietary
guidelines. With 12 components, it is divided in two major groups:
adequacy group (Total fruit; Whole fruit; Total vegetables; Dark
green and orange vegetables and legumes; Total grains; Whole
grains; Milk and dairy products; Meat, eggs and beans; QOils) and
moderation group (Saturated Fat; Sodium and SoFAAS - solid fats,
alcohol, and added sugar)"®.

Components receive a score ranging from zero (no consump-
tion) to five, ten, or twenty points, according to the maximum
score of the component. Intermediate values are adjusted ac-
cording to the amount consumed. According to the scores of
the components, the quality of the diet is classified into three
groups: adequate, needs modification and inadequate. The BHEI
was calculated using the program Windows Stata version 10.

The weight was obtained with a G-Tech Glass 10 digital body
weight scale. Height was measured with aWiso model E210 vertical
stadiometer, measuring from 0 to 210cm. Both measurements were
performed with the adolescent barefoot, with light clothing and
no accessories. The participants were positioned in the Frankfurt
plane, looking at a fixed point, with arms free and loose along the
body, legs in parallel and feet forming a right angle with the legs. If
the adolescent was not wearing appropriate clothing, nylon pants
and a cotton t-shirt were provided, and the participant was asked to
change in the school bathroom before performing the measurement.
This procedure was performed by two researchers, who checked the
value simultaneously, in order to ensure reliable data on heights.

Body Mass Index (BMI) was obtained by dividing weight in
kilograms by the square of height in meters. The value obtained
was transformed into a Z-score specific for adolescent and gender.

Blood pressure values were obtained by using a OMRON
automatic arm device, model 705 IT, validated for adolescents,
with three cuff sizes, chosen according to arm circumference'.
The measurement procedures followed the guidelines of the VII
Brazilian Guidelines on Hypertension,

In order to avoid any kind of bias, a dice was thrown to decide
which limb to measure first: even numbers indicated the right
arm and odd numbers the left arm. All participants underwent 6
measurements, 3 on the left arm and 3 on the right arm. The first
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measurement of each arm was discarded and the mean SBP and
diastolic blood pressure (DBP) of the last two were calculated.

The blood pressure classification followed the recommenda-
tions of the European Society of Hypertension®”, which provides
the following definition: for adolescents under 16 years of age, a
percentile table was used, relating weight, height, age and gen-
der. For adolescents who were 16 years old or older, regardless
of gender, the same classification of adults was used.

Analysis of results and statistics

The sample size calculation for comparing groups of students
was based on the methodology of sample size calculation for
unpaired Student’s t-test. This calculation used a significance level
of 5%, a test power of 80% and an effect size of 0.50. The calcula-
tion resulted in a sample of 130 students. The data obtained were
submitted to statistical analysis, comparing groups and periods,
as well as association and correlation. The statistical programs
SAS Version 9.4 and SPSS Version 22.0 were used.

RESULTS

The sample consisted of 130 adolescents from three schools.
Of the total sample, 37.7% were male and 62.3% female. It was
observed that most male adolescents already worked, while
most females did not. It was also shown that adolescent work is
associated with higher family income.

Among the participants, 7.7% had high blood pressure at the
time of collection. High BP values were more prevalent in the
group of adolescent workers, with 10.9%, compared to 4.5% in
the non-workers group. There was no relationship between work
category and SBP and DBP values, nor was there any correlation
between hours worked and SBP and DBP values.

The nutritional status assessed by the Z-score indicated that
28.3% of the sample were overweight. The evaluation by group
showed that 27% of the adolescent workers and 29.7 of the non-
workers were overweight.

Table 1 - Socio-demographic characteristics of the sample, Campinas, Sdo
Paulo, Brazil, 2017

Sample

Employment Bond
Characteristics No

Yes p value
n % n % n %

Gender
Male 49 3770 22 3330 27 4220 0.2976*
Female 81 6230 44 66.70 37 57.80

Age
14-15 9 690 9 1360 O 0.00 0.0029**
16-18 121 93.10 57 86.40 64 100.00

No. of people in the

household
01-04 85 78.70 36 80.00. 49 77.80 0.7809*
5 or more 23 2130 9 20.00 14 2220

Family income

(in minimum wages)***
Até 1 2 170 1 1.90 1 1.60 0.0022*
2-3 63 53.80 39 7220 24 38.10
4-5 25 2140 8 1480 17 27.00
>5 27 2310 6 1110 21 33.30

Note: *p value obtained by the Pearson’s Chi-square Test; **p value obtained by the Fisher’s Exact
Test; *** Minimum wage value in the month of data collection: R$937.00.
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Table 2 - Categories of blood pressure, Z-score, BHEI, engagement in physi-
cal activity, alcohol and tobacco consumption in the whole sample and in
relation to employment bond, Campinas, Séo Paulo, Brazil, 2017

Total Employment Bond

Variable sample No Yes pvalue
n % n % n %

Blood pressure 0.2030**
Normotensive 120 9230 63 9550 57 74.75
Elevated BP 10 07.70 03 4.50 07 10.90

Z-Score 0.7354*
Normal 91 71.70 45 7030 46 73.00
Overweight 36 2830 19 29.70 17 27.00

BHEI *** 0.5817*
Needs modification 63 61.20 35 55.60 28 44.80
Inadequate 40 38.80 20 36.40 20 41.70

Engagement in physical 0.4217*

activity
Yes 63 48.80 35 52.00 28 45.20
No 66 51.20 32 47.80 34 54.80

Alcohol consumption 0.0085*
Yes 58 44.60 22 4380 36 56.30
No 72 5540 44 66.70 28 43.80

Tobacco consumption 0.1756*
Yes 12 0930 04 06 08 1290
No 117 90.70 63 94 54 87.10

Note: *p value obtained by the Chi-square test; **p value obtained by the Fisher’s test; ***BHEI
Brazilian Healthy Eating Index.

Table 3 - Frequency of engagement in physical activity and alcohol and
tobacco consumption among adolescent workers before and after the
beginning of their work activities. N = 64, Campinas, Sdo Paulo, Brazil, 2017

. Work activity
Habit Before After pvalue
n % n %
Physical activity 43 67.18 28 4375 0.0053
Tobacco consumption 06 9.37 09 14.06 0.7630
Alcohol consumption 28 4375 36 5625  0.0593

Note: *p value obtained by the McNemar test.

Table 4 - Score of reported quality sleep among adolescent workers before
and after starting to work, Campinas, Sdo Paulo, Brazil, 2017

Variable Time n SleepScore Standard Deviation pvalue
0 64 7.34 2.32 %
Sleep score 1 64 594 511 0.0011

Note: *p value obtained through the paired Student’s t-test.

Consumption of sugar sweetened beverages was present in
both groups: 93.1% of adolescents reported consumption of soft
drinks and 82% reported consumption of processed juices. The
comparison between groups showed no significant differences.

There was an association between alcohol consumption and
work. There was no association between work and tobacco use
or engagement in physical activity.

The mean overall BHEI score did not show adequate values
when analyzed globally or by groups. Among the group of work-
ers, it was 52.19 points and among non-workers, 54.96 points. The
analysis of the behavior of the group of workers before and after
starting to work, showed a significant reduction in engagement
in physical activity.

When asked where they eat their meals, 28.1% adolescent
workers reported taking food from home and 21.9% reported
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eating in the cafeteria where they work. The least mentioned
places were restaurants (4.7%) and home (9.4%).

It was also revealed that work reduced the reported quality
of sleep. When asked to evaluate their sleep before and after
starting to work on a numerical scale from 0 to 10 points, there
was a decrease of 1.4 points, making the difference between the
two periods statistically significant.

DISCUSSION

The results presented here showed there are differences in the
lifestyle and behavior of the sample, which can interfere in the
health-disease process of the adolescent. Working was a reason
for socio-economic differences and health risks.

The prevalence of high BP in this sample was 7.7%. When
evaluating differences between groups, a difference of 6.4% was
found.When classifying altered blood pressure, it is observed that
only the group of adolescent workers has BP values equivalent to
arterial hypertension, which does not mean that they are hyper-
tensive. This classification represents 2.3% of the sample. National
studies evaluating high BP in adolescents found prevalence rates
between 2.6% and 24%, showing that values may vary according
to region, age group, method and device used to measure BP“?*
2 Large national studies have also found that blood pressure is
higher among the population over 16 years old“??, Data presented
here shows that from this age on the number of workers increases,
which may influence BP.

The fact that work influences alcohol consumption can be
clearly seen when analyzing consumption before and after begin-
ning of work: although not statistically significant, the number of
adolescents who consumed alcohol after starting to work almost
doubled. National and international research have also found an
association between alcohol consumption and work in adolescents’
lives, and have warned that, in addition to health risks, there are
also social risks®29),

In this research, 48.8% of the total sample reported engaging in
regular physical activity, a value similar to that presented in a docu-
ment from the Brazilian Institute of Geography and Statistics (IBGE)”.

The sleep scores reported by adolescent workers demonstrated
that work interferes with the perception of sleep of this population.
The difference between the scores chosen before and after starting
work was significant. Adolescents often verbalized that they felt more
tired and had difficulty concentrating. Other research has shown
similar results®'¥, A study conducted in Cleveland with participants
aged 13 to 16 years with no severe illness evaluated sleep quality
and its association with blood pressure values. The authors found
an association between poor sleep quality and pre-hypertension
in healthy adolescents®?®).

Among the total adolescents interviewed, 93.1% and 82.2%
reported consuming soft drinks and processed juices, respectively,
at least once a week, with no statistical difference between the
groups. The National School Health Survey (PeNSE) showed a sig-
nificant increase in the consumption of these beverages in this age
group®, A study carried out in Rio de Janeiro with public school
students between 12 and 18 years old analyzed two cross-sectional
studies, with identical methodological design and a gap of five
years between them. The researchers found a reduction of milk
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consumption during weekdays and weekends, and a significant
increase in the consumption of sugar-sweetened beverages. Soft
drinks were more prominent in the daily calorie intake of this
population, and in the first moment they were more consumed
on weekends. Another study found high consumption of soft
drinks, regardless of the day of the week®?. However, increased
consumption of sugar-sweetened beverages alone, regardless of
age and social status, cannot be considered as a condition for BMI
increase in adolescents, as there is no consensus on the subject®".

The Z-score had similar results to those found in several national
and international surveys®“'),

The National Health and Nutrition Examination Survey (NHANES)
found that the prevalence of obesity among U.S. youth aged
12-19 years was 20.6%, while extreme obesity affected 9.1%
of this population. Analyzing a 25-year period, the researchers
observed a significant increase in obesity and extreme obesity
trends in this age group‘.

The ERICA study evaluated the BMI of Brazilian adolescents. The
researchers chose to use the Z-score to evaluate this age group.
The national rate of overweight among adolescents between
15 and 17 years old was 22.9%. The Southeast region had rates
higher than national, with 24.8% of overweight. The researchers
found an association between obesity and hypertension®. In the
present study, the rate of overweight was 28.6%, above the value
found in the ERICA study®. When comparing the groups, work
did not affect the body mass index of the adolescents.

The mean BHEI of the participants of this study was 53.66.
National studies have evaluated the diet quality of Brazilian
adolescents in various regions of the country®234, In the South-
east region, the means found were very close to those reported
here, ranging from 58.3 to 63.162333%_|n the city of Campinas,
researchers evaluated BHEI in adolescents aged 12 to 17 years®?
and found a mean value of 59.7, which is very close to the value
found in the present study.

Adolescent workers had a mean BHEI of 52.19 points, while
non-workers had a mean of 54.96 points, which did not rep-
resent a significant difference. The similarity of the BHEI score
and its components between groups may be justified by where
the adolescent workers ate their meals: 37.5% ate homemade
food and 21.9% ate in company cafeterias. Thus, even though
adolescent workers may buy unhealthy food with their income,
the mostimportant meals are prepared by parents or guardians
or in the nutrition service of the company where they work. On
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the other hand, meals of non-workers were eaten at home and
prepared by parents. This can explain the similarity of the BHEI
scores of both groups.

Even with meals prepared by the nutrition services of the
companies, there is no guarantee of the quality of the meals
served to employees, which may be related to the fact that no
adolescent worker presented an adequate diet®®,

Limitations of the study

Itisimportant to point out that some data may have memory
bias, as they were collected only in one moment, requiring ado-
lescents to remember their habits before starting to work.

Contributions to the area of health

This study made it possible to understand the influence of work
on the health of adolescents and to know the cardiometabolic
risk factors to which this population is exposed. In addition, it
may assist in public policy strategies.

CONCLUSIONS

Work is a condition that distinguishes the adolescent who
only studies from the adolescent who takes on a double shift
(work and study). This situation leads to changes in routine and
greater exposure to certain risk factors. In the sample studied, the
prevalence of high BP values was 7.7% (10.9% among workers
and 4.5% among non-workers). Employment bonds increased
alcohol consumption and decreased reported quality of sleep
and engagement in physical activity. There was also reduction in
BHEI score; however, this was not significant. Obesity and tobacco
consumption did not have any differences between the groups.

Regardless of work, poor diets, lack of physical activity and
obesity show that there is a problem in this age group. These
results show the influence of contemporary society and the
obesogenic environment to which these adolescents are exposed.

Finally, the presence of cardiometabolic risk factors associated
to work justifies further research in this age group.
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