DOI: 10.1590/1413-81232025303.11582023

Association between family violence and physical activity
in Brazilian adolescents: a quantile regression analysis

Associagdo entre violéncia familiar e atividade fisica
em adolescentes brasileiros: Uma analise regressao quantilica

Asociacion entre violencia familiar y actividad fisica
en adolescentes brasilefios: un analisis de regresion cuantil

Raycauan Silva Benthroldo (https://orcid.org/0000-0001-5631-8518) *

Eliseu Verly Junior (https://orcid.org/0000-0002-1101-8746) '

Leandro Férnias Machado de Rezende (https://orcid.org/0000-0002-7469-1399) 2
Catarina Machado Azeredo (https://orcid.org/0000-0002-6189-4429) *

Emanuele Souza Marques (https://orcid.org/0000-0002-8633-7290) '

! Departamento de
Epidemiologia, Instituto
de Medicina Social,
Universidade do Estado
do Rio de Janeiro. R. Sdo
Francisco Xavier 524,
Maracana. 20550-900

Rio de Janeiro RJ Brasil.
raycauanbenthroldo@
gmail.com

?Departamento de Medicina
Preventiva, Escola Paulista
de Medicina, Universidade
Federal de Sio Paulo. Sdo
Paulo SP Brasil.
3Faculdade de Medicina,
Universidade Federal de
Uberlandia. Uberlandia
MG Brasil.

Resumo O objetivo do estudo foi avaliar a associagdo entre a violéncia fisica familiar e diferentes dominios da ativi-
dade fisica em escolares. Estudo transversal com dados da Pesquisa Nacional de Satide do Escolar 2015. A atividade
fisica foi medida com questiondrio validado e compreendendo os sete dias prévios a entrevista. Foram avaliados
os dominios de deslocamento, lazer, aulas de educagdo fisica e atividade fisica total. A violéncia fisica familiar foi
avaliada com uma pergunta sobre exposicio a agressoes fisicas no ultimo més. Andlise de regressio quantilica foi
realizada para avaliar a associagdo entre exposigdo e desfechos, estratificada por sexo. Meninas e meninos expostos a
violéncia fizeram mais atividade fisica de deslocamento do que os néo expostos. Meninos expostos d violéncia fizeram
menos atividade fisica de lazer do que os ndo expostos, enquanto as meninas expostas a violéncia fizeram mais tempo
nesta atividade do que as ndo expostas. Para a aula de educagdio fisica, meninos expostos a violéncia no percentil
80 tiveram mais tempo em aula. Para a atividade fisica total, meninas expostas a violéncia tiveram mais tempo de
atividade fisica do que as ndo expostas. As associagoes foram distintas para cada dominio de atividade fisica por sexo.
Palavras-chave Atividade fisica, Violéncia familiar, Violéncia infantil, Adolescentes, Inquérito populacional

Abstract The study aims to assess the association between family physical violence and different domains of physical
activity in students. Cross-sectional study with data from the National School Health Survey 2015. Physical activity
was measured with a validated questionnaire and comprised the previous seven days. Physical activity domains
investigated were commuting, leisure, physical education class, and total physical activity. Family physical violence
was obtained with a question about exposure to physical aggression in the last month. Quantile regression analysis
was performed to assess the association between exposure and outcomes, stratified by sex. Girls and boys exposed to
family physical violence spent more time in commuting physical activity compared to those not exposed. Boys exposed
to family physical violence spent less time in leisure physical activity compared to those not exposed, whereas girls
exposed to violence spent more time in this activity than not exposed. For physical education class, exposed boys at
the 80th percentile had more time for physical activity. For total physical activity, exposed girls had more time in this
activity than unexposed girls. Associations were distinct for each physical activity domain by sex.

Key words Physical activity, Family violence, Child violence, Adolescents, Population Survey

Resumen El estudio tuvo como objetivo evaluar la asociacién entre la violencia fisica familiar y diferentes dominios
de la actividad fisica en escolares. Estudio transversal con datos de la Encuesta Nacional de Salud Escolar 2015. Se
midid la actividad fisica con un cuestionario validado que abarcé los siete dias previos a la entrevista. Se evaluaron
los dominios de desplazamientos, ocio, clases de educacion fisica y actividad fisica total. La violencia fisica familiar se
evalud con una pregunta sobre la exposicion a agresiones fisicas en el uiltimo mes. Se realizé un andlisis de regresion
cuantil para evaluar la asociacion entre la exposicion y los resultados, estratificados por sexo. Las nifias y los nifios
expuestos a la violencia realizaron mds actividad fisica que los no expuestos. Los nifios expuestos a la violencia reali-
zaban menos actividad fisica en su tiempo libre que los no expuestos, mientras que las nifias expuestas a la violencia
dedicaban mds tiempo a esta actividad que las no expuestas. Para la clase de educacion fisica, los nifios expuestos
a la violencia en el percentil 80 tuvieron mds tiempo en clase. Para la actividad fisica total, las nifias expuestas a la
violencia realizaron mds tiempo de actividad fisica que las no expuestas. Las asociaciones fueron diferentes para cada
dominio de actividad fisica por sexo.

Palabras clave Actividad fisica, Violencia familiar, Violencia infantil, Adolescentes, Encuesta de poblacién
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Introduction

Family violence refers to interpersonal violence
committed against family members or intimate
partners, usually, but not exclusively, taking
place at home. It is an abusive behavior where-
by one person gains power over another, result-
ing in potential harm, harm, or threat to harm?.
Family violence can be manifested by psycho-
logical, physical, and sexual abuse or involve ne-
glect or deprivation'. It is a global public health
problem due to its high prevalence and serious
health consequences for all victims regardless of
their age group’.

Physical family violence is the most preva-
lent violence’s nature*. Global estimates of prev-
alence ranged from 60.2% in Africa to 21.9% in
Asia for boys, 59% in South America, and 12%
in Europe for girls®. Evidence has shown that
children and adolescents exposed to family vi-
olence are exposed to a higher risk of post-trau-
matic stress disorder, adverse psychosocial out-
comes, impaired development, and academic
problems®”’. Additionally, they are more likely
to adopt risky health behaviors throughout their
life*®.

Physical activity’s benefits for health are well
known. To obtain its benefits, the World Health
Organization (WHO) recommends children
and adolescents do 60 minutes per day of moder-
ate to vigorous-intensity physical activity across
the week, primarily aerobic exercises’. Consid-
ering mental health outcomes, physical activity
positively controls anxiety and depression and
promotes self-esteem in this age group’. How-
ever, roughly 80% of global children and adoles-
cents do not meet the WHO recommendations’.
Physical inactivity is recognized as the fourth
leading risk factor for death causes worldwide'®.
Besides, according to WHO 2018-2030 glob-
al action plan to reduce at 15% the prevalence
of physical inactivity in the adult population’,
promoting an active lifestyle for adolescents is
necessary. Thus, identifying its predictors is re-
quired for the development of effective public
health programs to meet the WHO’s global plan
target. Noteworthy, a systematic review found
that exposure to a high level of stress negatively
influences the time spent on physical activity,
and this time varied according to sex, age, and
clinical condition'.

Epidemiological studies about the associ-
ation between violence and physical activity
in children and adolescents focus on bullying,
violent behavior, peer violence/injury, and ad-
verse childhood experiences”***. Retrospec-

tive cohort of regular students from the USAs
public schools exposed to Adverse Childhood
Experiences (ACEs) reported lower physical
activity amount than their peers not exposed'.
A cross-sectional survey aimed to evaluate the
association between health behaviors and ex-
posure to ACEs in adolescents found that those
exposed had a lower chance of meeting physical
activity’s guidelines. A populational sample
of children and adolescents between 10 and 17
years old from the USA reported an inverse as-
sociation between exposure to ACEs and phys-
ical activity’. A cohort study with adolescents
aged between 9 and 10 years old from the USA
reported that exposure to ACEs affects aerobic,
but not total and anaerobic physical activity'®.

However, fewer know regarding the associa-
tion between some violence aspects and physical
activity features. Previous studies do not assess
if exposure to violence could differently be as-
sociated with total and domain-specific physical
activity in children and adolescents. Moreover,
it is not known that violence can be associated
with adolescents who practice physical activity
at variable levels. Studies evaluating violence as
ACEs present their results grouping different
adverse experiences, making it difficult to disen-
tangle the association of each violence’s nature
with physical activity. Furthermore, there is a
scarcity of research that investigated this asso-
ciation in low-and-middle economic countries.
Finally, it is important to point out that there are
no studies that evaluate the association between
family violence and total and domain-specific
physical activity among adolescents.

Therefore, the present study aimed to assess
the association between family physical vio-
lence and total and domain-specific physical ac-
tivity in Brazilian adolescents. We hypothesized
that the associations between family physical
violence and physical activity differ by domains
of physical activity, by sex, and are variable ac-
cording to adolescents’ physical activity levels.

Material and Methods
Study design and sample

We used data from the Brazilian National
Survey of Student’s Health (Pesquisa Nacional
de Satide do Escolar - PeNSE), a national rep-
resentative, school-based survey carried out in
2015. The main objective of PeNSE was to assess
the prevalence of risk and protective factors for
health in adolescents from public and private



schools in Brazil®. Participants were selected by
multiple-stage cluster sampling. Primary sam-
pling units were schools and classrooms were
second. All students from selected classes were
invited to participate in the study. Schools with
less than 15 students enrolled in 9" grade and
those which had 9" grade only during the night
period were excluded. Participants were not in-
cluded in the study if they did not attend school
during data collection, refused to participate or
did not report their age and sex. Overall, the
PeNSE 2015 sample account included 102,072
students enrolled in 9" grade from the 26 state
capitals and Federal District - the sample’s re-
sponse rate was 97.3%. Our study comprised all
102,072 respondents in the PeNSE 2015.

Data was collected from April to September
2015. Participants responded to a self-adminis-
trated, multi-thematic questionnaire through a
smartphone. The questionnaire included health
risk factors, health behaviors, demographic and
socioeconomic characteristics, familiar context,
and type of school. Further details of PeNSE can
be found elsewhere®.

Instruments

Physical activity time was measured using
a validated questionnaire?, including informa-
tion on the frequency and duration of com-
muting to and from home-school, leisure-time
physical activity, and physical education classes
in the last seven days.

Each domain comprises a specific type of
physical activity practiced by adolescents dai-
ly. Commuting physical activity measures the
time spent by adolescents shuttling to and from
school. It includes the frequency and rough-
ly the time the adolescents went to school cy-
cling or walking. Leisure physical activity is
compounded from activities practiced in the
adolescent’s free waketime. It includes partic-
ipation in a sport team, weightlifting practice,
dance, gymnastics, or another physical activity
practiced. Physical education refers to the time
adolescents spend actively during the physical
education class. Each physical activity domain
in the week was estimated by multiplying the
frequency by the time spent in it.

Total physical activity time (in minutes) per
week was calculated based on the sum of each
physical activity domain. Adolescents who de-
clared spending lower than 300 minutes were
classified as insufficient active, and those who
spent 300 or more minutes of physical activity
were classified as physically active’®. This classi-

fication was used to estimate the prevalence of
adolescents meeting WHO’s guidelines and to
describe the sample.

Family physical violence was measured
through the following single question: “in the
last 30 days, how many times have you been
physically assaulted by an adult of your family’.
Answers options varied from not once to twelve
times or more. Adolescents who responded pos-
itively at least once in the last 30 days were con-
sidered victims of violence.

Demographic and socioeconomic variables
were sex, age (in years), ethno-racial identity
(white, black, brown/mixed, yellow, or indig-
enous), and household economic status score.
Ethno-racial identity classification is compati-
ble with the Brazilian Institute of Statistics and
Geography (IBGE)* guidelines. The household
economic status score was based on the own-
ership of the following goods and/or services:
ownership of a landline, cell phone, computer,
car and/or motorcycle, the number of bathrooms
with shower, internet access in-home and hiring
of housekeepers three or more times a week. For
each positive answer by these questions were at-
tributed one point. The household economic sta-
tus was formulated adding each positive answer
obtained was a scale from 0 to 10. Participants
were classified with three or lower properties
and four or more properties”. The family con-
text included the family structure (living with
both parents, single parents, and without father
or mother)?. Variable related to school context
was the type of school (public, private).

Statistical analysis

Descriptive analysis was performed to char-
acterize the study sample. Means, standard de-
viations (SD), proportion and 95% confidence
interval (95%CI) were calculated using Stata
15.0 svy® suite to address the complex sampling
structure.

We performed a multivariable quantile re-
gression model to examine the associations
of family physical violence with total and do-
main-specific physical activity. Physical activity
was not normally distributed, and the homosce-
dasticity assumption was not reached. Further-
more, the presence of outliers and an overly
skewed distribution of the data would affect the
residuals. Thus, quantile regression can accom-
modate these conditions®. In addition, physical
activity variables were zero-inflated (i.e., the
lowest positive values were at 60" percentile or
higher), therefore coeflicients were estimated
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from the 60" to 85" percentiles by every five
centiles by sex. It is common in the physical
activity research field that the distribution of
physical activity tends to be right-skewed and
zero-inflated, representing the high prevalence
of individuals which do not practice physical
activity”. Selection of the adjustment variables
was guided by the theoretical model developed
from the synthesis of the literature on violence
and physical activity (Figure 1). Multivariable
models were adjusted by the following potential
confounders: age, ethno-racial identity, house-
hold economic status, family structure, and
school type, due to evidence of their associations
with exposure and outcome variables®*?!. Quan-
tile regression coefficients express how much a
specific quantile of the physical activity distri-
bution is affected, in minutes, across the cate-
gories of family physical violence. For instance,
the 60™ percentile of commuting physical activ-
ity in boys exposed to family physical violence
was, in minutes, 57.5 minutes higher compared
with the 60™ percentile in non-exposure boys.
Confidence intervals (95%CI) were estimated
using 200 bootstrap resampling. The coeffi-
cient for each percentile was graphically plotted
jointly with their 95%CI. When the 95%CI of a
coeflicient does not cross the abscissa axis (i.e.,
the line representing the value 0), it indicates
that the populational parameter is not equal to
zero considering the level of 5%, suggesting an

association between the predictor and outcome
variable. The procedure PROC QUANTREG in
the SAS On-demand for academics was used for
the quantile regression analysis.

Results

Table 1 shows socioeconomic, demographic
profile, and prevalence of family physical vio-
lence, physical activity practice, and means and
standard deviation for each physical activity do-
mains among Brazilian school adolescents.

Table 2 shows the means, standard devia-
tion, and 95%CI of the amount for each physi-
cal activity domain practiced by adolescents ac-
cording to the sex and family violence exposure
condition.

The multivariable quantile regression model
showed different associations of family physical
violence with commuting, leisure-time physi-
cal activity, physical education class, and total
physical activity for boys and girls (Table 3 and
Figure 2 a, to d,). Overall quantile regressions’
percentiles predictive difference in minutes esti-
mated and 95%ClI, for total and domain-specific
physical activity by sex is shown in Table 2.

Regarding commuting physical activi-
ty, both sexes at the exposure group reported
spending more time than those not exposed in
all percentiles (Figure 2 a, and a,).

Male
Female
DEMOGRAPHIC
CHARACTERISTICS
FAMILY
. //;56 z CHARACTERISTICS '
ace/skin color
Family PHYSICAL ACTIVITY
arrangement Totdl
ota
FAMILY PHYSICAL - By domain:
VIOLENCE Commuting to and from
school
SCHOOL Leisure-time
SOCIOECONOMIC CONTEXT Physical education class
CHARACTERISTICS School tpe A
Household
economic status
\

Figure 1. Investigative theoretical and operational model.

Source: Authors.



For leisure-time physical activity, the asso-
ciation between family physical violence differs
for boys (Figure 2 b ) and girls (Figure 2 b,).
Family physical violence was inversely associ-
ated with leisure-time physical activity in boys
across the entire percentiles, except at 60" per-
centile (Figure 2 b,). Girls who were exposed to
family physical violence were positively asso-
ciated with leisure-time physical activity only
from 80™ percentile (Figure 2 b,).

At the physical education class, exposure
to family physical violence was associated with
higher physical activity only in 80™ percentile in
boys (Figure 2 c,), but not in girls (Figure 2 c,).

Finally, exposure to family physical violence
was not associated with total physical activity in
boys (Figure 2 d ), but exposed girls reported
higher total physical activity throughout all per-
centiles (Figure 2 d,).

Discussion

Results show that physical family violence af-
fects different specific domains and total phys-
ical activity between the sexes. Boys exposed
to physical family violence tended to increase
commuting and decrease leisure-time physical
activity in overall percentiles. Also in all percen-
tiles, exposed girls spend more commuting and
total physical activity than non-exposed peers.
Exposure positively associations with physical
education activity in 80™ percentile for boys.
Finally, exposure was positively associated with
leisure physical activity for girls above the 80"
percentile.

Quantile regression analysis allowed an esti-
mate of the association between family physical
violence and total and domain-specific physical
activity in adolescents in different groups allocat-
ed throughout different percentiles. The results
support the idea that individuals included in
different percentiles could respond differently to
the same exposure condition®. The linear regres-
sion approach to examining this association as-
sumes that the estimated differences would move
along the distribution in the same direction. If we
used the linear regression method some associa-
tions identified could not be found. However, our
research result shows a diversity of coefficients
from quantile regressions, suggesting that the
association changes over each percentile group.
This analytical method should be more adopted
in future studies which can better explain how
different groups within each percentile particu-
larly respond to exposure conditions.

Table 1. Profile of the study sample.

X Sample
Variable N % 95%CI)

Sex

Boys 49,290 48.7 48.1-49.3

Girls 52,728 51.3 50.6-52.0
Age (years)

<13 17,290 18.2 17.2-19.3

14 51,611 51.0 50.1-51.9

15 20,864 19.8 19.1-20.5

>16 12,337 11.0 10.4-11.5
Ethno-Racial Identity

White 33,775 36.1 35.1-37.2

Black 12,849 13.4 12.8-13.9

Asian descent 4,580 4.1 3.9-4.3

Brown/mixed 46,935 43.1 42.1-439

Indigenous 3,825 3.3 3.1-3.5
Family Structure

Both parents 58,773 59.3 58.5-60.0

Single Parent 36,616 35.0 34.3-35.6

Reconstituted Families 6,647 5.7 5.4-5.9
Household economic status score

>4 goods and/or services 63,460 61.3 60.1-62.5

<3 goods and/or services 38,138 38.7 37.5-39.9
School Type

Public 81,154 85.5 83.4-87.5

Private 20,918 14.5 12.5-16.6
Family physical violence

No 86,795 85.5 85.0-86.0

Yes 15,277 14.5 14.0-15.0
Physical activity

Active (=300 min/week) 37,645 37.3 36.5-38.0

Inactive (<300 min/week) 64,427 62.7 61.9-63.4

Variable Ne II/[SeI;l;I (95%CI)

Commuting Physical activity 101,449  95.9 (1.6) 92.6-99.2
Physical Education Classes 101,568  54.9 (0.6) 53.3-56.0
Leisure Physical Activity 101,585 97.9(0.9) 96.1-99.7

Total Physical Activity

101,072 198.3 (1.4) 195.6-201.1

Notes: “Number total subjects investigated; SD: Standard deviation; CI:

Confidence Interval.

Source: Authors.

Our findings showed that all percentiles
of family physical violence had a positive rela-
tion with commuting physical activity in both
sexes. Additionally, Table 2 information shows
that in both groups girls and boys practice the
same mean time in commuting physical activ-
ity. A study that investigated the association of
exposure to cumulative ACEs and health be-
havior during the COVID-19 pandemic using
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a nationally representative sample of adoles-
cents (range 10-14 years) from the USA report-
ed that adolescents exposed to 4 or plus ACEs
had few hours by the week of physical activity
and least days meeting WHO?’s physical activi-

ty guidelines®. However, no previous research
investigated the relationship between exposure
to family violence and commuting physical ac-
tivity exactly. One potential explanation is that
adolescent victims of family physical violence

Table 2. Physical activity time for each domain, by sex and family violence exposure conditions.

Boys
Physical activity domains Exposed Not exposed
Mean (SD) 95%CI Mean (SD) 95%CI
Commuting Physical Activity 54.0 (2.0) 50.0-58.0 44.2 (1.0) 42.2-46.2
Physical Education Classes 68.9 (1.8) 65.3-72.5 62.8 (0.8) 61.1-64.6
Leisure Physical Activity 119.7 (3.0) 113.8-125.6 131.5(1.4) 128.8-134.3
Total Physical Activity 242.6 (4.4) 234.0-251.3 238.9 (2.0) 234.9-243.0
Girls
Physical activity domains Exposed Not exposed
Mean (SD) 95%CI Mean (SD) 95%CI
Commuting Physical Activity 54.2 (1.6) 50.9-57.5 43.8 (0.9) 42.0-45.7
Physical Education Classes 48.2 (1.3) 45.6-50.8 45.6 (0.7) 44.1-47.2
Leisure Physical Activity 70.9 (2.1) 66.8-75.0 67.3 (1.0) 65.2-69.4
Total Physical Activity 173.5(3.1) 167.2-179.7 157.0 (1.6) 153.8-160.2

Notes: SD: Standard deviation; CI: Confidence Interval.

Source: Authors.

Table 3. Quantile regression’s percentiles predictive difference estimated coefficients and 95% confidence intervals for total and

specific domains of physical activity by sex.

Total Physical Leisure Physical Commuting Physical Physical Education
Percentiles Activity Activity Activity Classes
Boys Girls Boys Girls Boys Girls Boys Girls
Percentile 60"
A? -10.0 33.8 -20.0 4.0 57.5 45.0 0.0 0.0
(95%CI) (-254-54) (19.5-48.1) (-29.9-10.0) (-0.67-8.7) (49.7-65.2) (30.1-59.9) (-0.1-0.1) (-0.7-0.7)
Percentile 65
A? -9.6 33.0 -24.3 1.4 50.0 26.5 0.3 0.0
(95%CI) (-23.7-4.3) (15.6-504) (-349--13.8) (-3.5-6.4) (39.0-60.7) (22.4-30.6) (-09-1.6) (-1.7-1.7)
Percentile 70
A? -0.4 41.0 -26.6 5.0 25.0 26.5 0.0 0.0
(95%CI) (-12.1-11.3) (29.4-52.6) (-45.6--7.6) (-2.7-127) (13.8-36.1) (17.5-35.5) (0.0-0.0) (-0.2-0.2)
Percentile 75%
A? -2.5 27.6 -35.7 0.7 25.0 35.0 0.6 0.0

(95%CI)
Percentile 80

Aa

(95%CI)
Percentile 85"

Aa

(95%CI)

(-18.9 - 13.9) (16.7 - 38.6)

0.0 32.5 -30.0 5.0

(-17.2-17.2) (19.7-45.2) (-40.2--19.7) (-6.7-16.7)

13.0 30.9 -36.6 29.0

(-9.0-35.1) (13.2-48.5) (-57.1--16.1) (16.2-41.8)

(-50.8 - -20.6) (-12.7-14.0) (7.9 -42.0) (26.7 - 43.2)

(-05-17) (-0.6-0.7)

29.9 35.0 14.3 0.0
(11.7 - 48.0) (14.0-559) (6.5-22.1) (-0.5-0.5)

25.0 22.7 6.2 0.7
(4.8-45.1) (12.0-33.4) (-04-12.9) (-2.5-4.1)

Notes: CI: Confidence Interval. *Coefficient represents the estimated difference, in minutes, between the time of physical activity domain in each group
of exposure conditions. The reference group in the analysis was the exposure group. The model was adjusted by age, ethno-racial identity, household
economic status, family structure, and school type.

Source: Authors.
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choose to make a longer journey home-school
to increase the time spent away from home,
where the violence occurs, thus avoiding lon-
ger time with the aggressor and the occurrence
of new episodes. The COVID-19 pandemic al-
lowed us to visualize the impact of longer time
spent together between victim and aggressor
and increased violence within the home*. For
some children and adolescents, home is not the
safest place to be, whereby the higher time the
victim spends with the aggressor more vulnera-
ble to conflicts and violence.

Our results showed that boys engaged more
in leisure physical activity than girls. It reflects a
worldwide reality in which girls report less time
doing this physical activity domain than boys®.
The strongest evidence for health benefits is
from the time engaged in leisure physical ac-
tivity®. Therefore, it is important to identify ev-
idence-based interventions to promote leisure
physical activity in girls, so that they can obtain
health benefits. In boys, in the overall percen-
tiles, exposure to family physical violence was
negatively associated with leisure physical ac-
tivity. Quantile regressions’ coefficients allowed
us to identify that which higher the percentile,
bigger the difference in leisure physical activi-
ty between the boys exposed to physical family
violence and those not exposed. Research inves-
tigating the involvement in fights in the last 12
months and different types of physical activity
in a school-based sample of adolescents (15-19
years) from Santa Catarina, a southern state in
Brazil, reported that those boys more involved
in fight practice more individual and in group
physical activity than not exposure®. However,
this study used an exposure condition involving
a fight with peers, not exposure to family physi-
cal violence, which would explain the difference
between results.

On the other hand, family physical violence
was positively associated with leisure physical
activity in girls above the 80" percentile. Note-
worthy, using only Table 2 information does not
have a difference in leisure physical activity be-
tween exposure and not exposure girls. Howev-
er, quantile regression allowed us to identify the
difference only on the higher percentile. This
shows that girls who engage more frequently in
leisure physical activity when exposed to fam-
ily physical violence tend to spend more time
doing so. Engaging in regular physical activi-
ty has a role in managing stress”’, which could
stand for emotion-focused coping eliminating
displeasure feelings®. Seigel et al*® support a
behavioral activation theory in which women’s

exposure to stress-induced conditions could
boost physical activity to higher levels, but this
response varies by emotional and behavioral
traits individual. This mechanism can explain
partially the results obtained. Those who reg-
ularly respond to practice physical activity to
cope with stress report higher exercise behav-
ior than they do not**. These results are not
corroborated with previous findings. Research
of a birth cohort of adolescents (aged 15 at fol-
low-up) from 20 large cities of the USA investi-
gated the association of exposure to community
and family violence in childhood (5 to 9 years
old) in health behaviors in adolescence, includ-
ing physical activity, and not identify associa-
tion®. Harada et al." investigated the association
of exposure to ACEs and weight-related health
behavior in a national sample of children (aged
6to 17 years) from the United States and found a
negative association with physical activity daily
between exposure for parent divorce, household
mental illness, and household substance abuse,
but not with domestic violence. However, both
researchers used parents as a source of measure
for exposure and outcome, which differs from
our data, collected by adolescent interviews.
Unfortunately, PeNSE questionnaire did not in-
vestigate the types and reasons for doing leisure
physical activity, which would be helpful to bet-
ter explain these results.

Regarding physical education classes, the
boys show a mean time of participation in these
classes higher than girls, corroborating with
previous research***!. For boys, we can identify
a small higher mean of time in exposure (68.9,
95%CI: 65.3-72.5) than not exposure group
(62.8, 95%CI: 61.1-64.6). However, the quan-
tile’s regression coeflicients show an association
only in the percentile 80" in boys. Study that in-
vestigated peers’ physical violence victimization
episodes and involvement in fights and partici-
pation in physical education observed a positive
association between participation in physical
education classes and physical violence victim-
ization and involvement in fights*2. A study us-
ing a national representative sample of children
(10 to 17 years) from the United States collected
information from children’s parents about expo-
sure to ACEs and sports participation in the least
12 months and identified a negative association
for boys between those exposure to only once
ACEs, but not than those exposure to two or
more ACEs". Generally, sport is a typical physi-
cal educations’ classes component and has been
associated with the physical fight in youth'. It is
important to mention that the literature points



to family violence as a risk factor for involve-
ment in fights. Adolescents who are victims of
this type of violence learn that violence can be
one way of resolving conflicts®. In this sense,
our results may conceal a possible perpetration
role of this group, once adolescents’ exposure
to physical abuse has more chance of being vi-
olence perpetrator’. Further research should
evaluate the possible link between exposure to
family physical violence, violence perpetration,
and domain-specific physical activity in adoles-
cents.

We identify in research a great difference be-
tween total physical activity means between sex-
es, with boys engaging more than girls. Regard-
ing the quantile regressions coeflicients’ data,
we identify a positive association between total
physical activity with exposure to family vio-
lence for girls only. Moreover, regressions’ co-
efficients identify that the difference in the time
of total physical activity between the groups is
the same along all percentiles for the girls. Ear-
lier study identified a negative association only
for boys®. A longitudinal study using data from
a national representative sample of adolescents
(aged 10 to 11 years) from 21 United States cit-
ies investigated the relationship of exposure to
accumulative ACEs with health-related behav-
ior and found a negative association in those
children exposure to two or more ACEs only in
aerobic activities, but not in total or anaerobic
activities'®. Therefore, our study results support
the evidence of the heterogeneity of the influ-
ence of the different types of violence exposure
and physical activity, its relationship should be
investigated in future research.

Epidemiological evidence has suggested an
association between ACEs and health risk be-
havior in adolescence and adulthood®. Fam-
ily physical violence also has been associated
with the development of obesity and physical
inactivity'®, cardiovascular disease, psychiatric
disorder, and premature mortality*. Some evi-
dence suggests that exposure to violence is as-
sociated with higher stress response hormone
levels throughout life and a frame of danger-
ous chronic stress conditions*, with impaired
function hypothalamic-pituitary-adrenal axis
and immune system*. Moreover, exposure to
ACEs it is associated with poor mental health in
adolescents**. Therefore, poor mental health
originates from exposure to family violence can
be the pathway between the exposure condition
and the physical activity practice. Previous re-
sults reported that adolescents with poor mental
health engaged less in physical activity*>>'. How-

ever, evidence has shown it could be changed
with the maintenance of an active lifestyle in
adolescence®?. Physical activity could work as a
prophylactic component for toxic stress due to
its effect on the brain, endocrine, and immune
functioning®. Indeed, other unhealthy behav-
iors, such as smoking, drinking alcohol, exces-
sive television viewing, and drug use, to be gen-
erally coping and stress management behavior,
which could probably be the same mechanism
affecting regular physical activity'®. This rela-
tion is little explored, mainly in the adolescent
population'?, and other studies with different
sample and methodological designs are needed
to evaluate its relationship and to support evi-
dence-based public health programs aiming to
promote adolescents’ health conditions.

Exposure to family violence in early life is a
public health problem, and schools are key in-
stitutions to appraise these issues. Adolescents
spend most of the day inside the school, the
strict and extended bond maintained between
students’ family members and the school com-
munity allows a relationship of security and
intimacy. US Centers for Disease Control and
Prevention (CDC), along with universities, fed-
eral agencies, non-governmental organizations
from the state, and local voluntary organiza-
tions, summarized the major guidelines for the
implementation to prevent unintentional inju-
ries, violence, and suicide in youths. The guide-
lines recommend that schools and communities
adopt their guidance with higher priority based
on their owner necessity and resource availabil-
ity®. Furthermore, Brazil has the School Health
Program, which aims to contribute to health
promotion and peace culture addressing the
identification, notification, and prevention of
violence through joint actions of public educa-
tion and public health™.

This study has some strengths that should be
considered. The originality of the research ques-
tion can be highlighted. There are no studies
that investigated the association between family
physical violence and total and domain-specif-
ic physical activity in adolescents. In addition,
the large and representative sample size, and the
high survey response rate (97.3%) of Brazilians’
capitals student adolescents, permit general-
izability of the results for this population. The
use of quantile regression is also a strength of
this study, as it provides additional insights into
the association of family physical violence with
physical activity.

However, the findings should be interpret-
ed with caution, as there are some limitations.
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Firstly, the cross-sectional design may be chal-
lenging to quantify causal effects. Other limita-
tion concerns the measurement error of the ex-
posure. Family physical violence was measured
through a single question and until 30 days early
exposure that was not permitted assess the in-
tensity and frequency of exposure. Additionally,
only adolescents who regularly attend the school
responded to the questionnaire, which may
underestimate the prevalence of violence once
adolescents who suffer physical abuse tend to
fault more times than those who do not. Future
studies should be conducted using a validated,
reliable, and comprehensive instrument to mea-
sure family physical violence and its frequency
and intensity. Another limitation is the small
time-window of the questionnaire on physical
activity (7 days prior to the interview date) and
the impossibility of identifying the intensity of
the exercise performed. Despite bringing more
robustness to the information, such aspects can
be minimized when considering the recommen-
dation of the WHO?. Besides it guides 300 min-
utes of moderate-to-vigorous physical activity, it
emphasizes that some physical activity is better
than nothing. However, although the question-
naire is validated to estimate physical activity, a
direct instrument has the most reliable and ac-
curate measurements. It is worth noting that the
data used in this research was gathered in 2015
and investigation and analysis with current data
would show more accurate information. Final-

Collaborations

RS Benthroldo: data curation, formal analysis &
writing original draft. E Verly Junior: data cura-
tion, formal analysis, validation, writing review
& editing. LFM Rezende: writing review & edit-
ing. CM Azeredo: writing review & editing. ES
Marques: data curation, formal analysis, super-
vision, validation, visualization, writing review
& editing.

ly, future longitudinal studies are necessary to
analyses the intensity of physical activities and
their association with family physical violence
and other violence forms and their possible di-
rections.

To conclude, results suggest a distinct as-
sociation between family physical violence and
physical activity in adolescents. Adolescents ex-
posed to family physical violence spend more
time commuting physical activity in both sexes.
Exposed boys spend less time in leisure-time
physical activity, while for girls, there was a pos-
itive effect above the 80™ percentile. The experi-
ence of family physical violence was associated
with higher time spent in physical education
classes in boys at the 80" percentile of activity.
Finally, exposed girls spend more time in total
physical activity per week than those not ex-
posed.

The results of this study support the hypoth-
esis that the association between family physical
violence and physical activity differs by domain
and sex. Nevertheless, it is worth highlighting
the scarcity of studies focusing on this relation-
ship. It reinforces the need for further studies to
explore better the relationship between expo-
sure to family physical violence in adolescents
and physical activity (total and by domain).
Recommend evaluating the association of other
types of family violence, such as psychological,
emotional, neglect, and sexual and physical ac-
tivity in children and adolescents.
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