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Abstract
Background  The association of lifestyle habits of parents and of their children has been widely investigated as an 
important determinant for healthy habits in youth. Although parental sociodemographic characteristics are potential 
confounding factors in parent-child physical activity (PA) and sedentary behaviour (SB), it is still unclear whether these 
factors have a moderating role in this association. This study aimed to analyze the association of parent-child PA and 
SB according to parental sex and economic level in adolescents.

Methods  The study sample was made up of 1231 adolescents (15.6 ± 1.1 years, 58.2% of girls), 1202 mothers and 871 
fathers. The leisure-time and commuting PA was assessed by the Baecke questionnaire, while sedentary behaviour 
(SB) was assessed according to hours per week of television viewing and computer use, by both adolescents and their 
parents. Economic status was analyzed using a questionnaire and classified as low, medium, and high. Linear models 
were used to assess the association of parent-child PA and SB in the different domains according to parental sex and 
economic level.

Results  Leisure time was associated between boys and their fathers in high (β = 0.23, p = 0.044) and low economic 
classes (β = 0.31, p < 0.001), and girls and their mothers in low economic class (β = 0.38, p < 0.001). Commuting PA was 
associated between adolescents and both parents in low economic class (fathers β = 0.21, p = 0.005; mothers (β = 0.15, 
p = 0.020). TV time of boys was associated with TV time of fathers in low economic class (β = 0.13, p = 0.022) and with 
TV time of mothers in medium economic class (β = 0.13, p = 0.046). Among girls, TV time was associated with TV time 
of both parents only in low economic class (fathers β = 0.28, p < 0.001; mothers β = 0.25, p < 0.001). Computer use 
of girls was associated with computer use of fathers in high economic class (β = 1.72, p = 0.043) and mothers in low 
economic class (β = 0.57, p = 0.014), while no association was observed among boys.

Conclusion  Economic status was shown to be an important moderator of the association between parent-child PA 
and SB in adolescents.
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Text box 1. Contributions to the literature
• Most studies analyzing the relationship between lifestyle 
habits between parents and children have been carried out 
in ‘developing’ countries, this study will contribute with data 
from Brazil;

• This study explored in a stratified way the relationship be-
tween parents and their children, considering the different 
socioeconomic conditions and the sex, showing which seg-
ments should have priorities for increasing physical activity 
and decreasing sedentary behaviour in the future;

• Low economic parents, apparently, influence more on time 
spent at physical activity and/or sedentary behaviour in their 
children, showing that actions to promote physical activity 
and reduce sedentary behaviour should focus on low-
income populations.

Background
Sedentary behaviour (SB) is defined as activities of 
energy expenditure ≤ 1.5 metabolic equivalent units 
(METs), spent in a seated, reclined, or lying posture dur-
ing awake time [1]. A worldwide increase in the preva-
lence of SB has been observed, mainly due to behavioural 
changes and technological advances in modern society, 
both at work (e.g., using computer) and in leisure time 
(e.g., watching TV) [2]. High amounts of SB are associ-
ated with several health problems in different age groups, 
including children and adolescents [3, 4]. In addition, SB 
values during childhood and adolescence are important 
determinants of paediatric obesity, [5] which increases 
the risk of obesity [6] and morbidities [7] in adulthood.

Alternatively, regular practice of physical activity (PA) 
during childhood and adolescence has been shown to 
be a protective factor for obesity and disease occurrence 
throughout life, mainly regarding leisure-time PA, such as 
exercise/sport participation [8, 9]. This protection seems 
to occur through the control of body fat, mainly due to 
maintenance of the practice of leisure-PA throughout life 
(tracking of physical activity) [10], in which youth prac-
tice of PA predicts PA in adulthood. This can be justified 
by some hypotheses, such as “carry-over value”, “ability 
and readiness”, and “habit formation hypothesis” [11]. 
Furthermore, besides leisure-time PA, commuting PA 
has been associated with improved cardiovascular health, 
body composition, and physical fitness [12, 13].

In this sense, considering the importance of PA and 
SB for paediatric health, the literature has made efforts 
to understand their determinants and associated factors 
in adolescents. These determinants include biological, 
cognitive, and behavioural variables, as well as which, 
findings in the literature show that social aspects may 
represent an important role for children’s PA, such as the 
influence of parents [14]. The theory proposed by Albert 
Bandura [15] explains the parent-child interaction on 
human motivation and action in a reciprocal causation 

integrating behavioural, environmental and cognitive 
factors for personal and social change, while Welk [16] 
specifically presents parental aspects as determinants of 
children’s physical activity through a social-ecological 
framework with input of personal, social and environ-
mental influences [14]. Among these parental aspects, 
parents’ habits and lifestyle and the influence of these 
aspects on sedentary behaviour and levels of PA of chil-
dren and adolescents have been widely studied.

The literature shows a significant association between 
parents’ PA/SB and children’s PA/SB, however, most of 
the evidence on the subject is concentrated in developed 
countries [14, 17]. Furthermore, some factors can affect 
this association, such as the sex of the parents and chil-
dren [18] and parental socioeconomic status [19]. Of 
note, Brazil is a developing country of continental dimen-
sion with high income inequality, generating specific and 
distinct socio-demographic characteristics from devel-
oped countries that need to be investigated as moderating 
factors instead of only as confounders, as socioeconomic 
condition was an indicator of health inequalities [20] and 
of PA engagement [21] and time spent in SB [22] in ado-
lescents. The stratification of socioeconomic status and 
parental sex provides an in-depth analysis of the occur-
rence of different associations of parent-child PA and SB, 
leading to specific decision making in public policies and 
interventions for family health promotion. In this sense, 
the present study aimed to investigate the association 
of parent-child PA and SB according to parental socio-
economic strata and sex for both adolescents and their 
parents.

Methods
Sample
The sample was composed of 1231 adolescents aged 
12–17 years (515 boys and 716 girls) from the six larg-
est schools in the central region of the city of Londrina 
(~ 500,000 inhabitants), located in the southern region 
of Brazil. To calculate the sample size, a relationship 
between sedentary behaviour of parents and children of 
r = 0.12 [22], a power of 80%, and an alpha error of 5% 
were considered. Predicting possible sample losses, 30% 
were added to the sample calculation, resulting in a mini-
mum number of 706 adolescents.

Parents or guardians received a questionnaire about 
their lifestyle habits (PA and SBs) and education level. In 
total, 1202 mothers and 871 fathers answered the ques-
tions. Parents or guardians of the adolescents signed a 
consent form authorizing their participation in the study.

Ethical approval
All methods were carried out in accordance with rel-
evant guidelines and regulations, along with an ethical 
approval statement and informed consent to participate. 
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The ethics committee of the State University of Londrina 
approved this study (n°203/10), and all study procedures 
were performed following the Declaration of Helsinki. 
Adolescents could quit the study at any time without 
negative consequences. There were no incentives for 
participation.

Physical activity and anthropometric measures
The PA questionnaire used in this study was the instru-
ment by Baeke et al. [23]. This questionnaire is validated 
for adolescents [24] and Brazilian adults [25] and consists 
of different domains; sports and/or physical exercise (1 
question stratified into 3 questions considering the inten-
sity, weekly time [in hours], and previous time of practice 
[in months]), and leisure and commuting PA, considering 
active commuting as walking or cycling during occupa-
tional activities such as going to school, work, or shop-
ping. Therefore, the leisure time PA and commuting PA 
of adolescents and their parents were used in this study.

Height was measured with a portable stadiometer 
(accuracy of 0.1  cm and maximum length of 200  cm). 
Weight was measured with an electronic scale (accu-
racy of 0.1 kg and maximum capacity of 150 kg) of Plena® 
(Acqua model, São Paulo, SP, Brazil).

Sedentary behaviour
The domains of SB were assessed by the number of hours 
per week of television (TV) and computer use by the par-
ents of adolescents. These types of SB domains have been 
used in studies that evaluated the SB of adolescents [26] 
and adults [27].

Economic classification
The economic classification was evaluated using an 
instrument from the “Associação Brasileira de Empre-
sas e Pesquisa”, [28] which assesses the economic classi-
fication in Brazil according to education and consumer 
goods. The sum of points between the questions gener-
ates a socioeconomic classification, and the higher the 
score, the better the classification. Economic classes A1 
and A2 were considered as high, B1 and B2 as medium, 
and ≤ C1 as low economic class.

Statistical analysis
The Kolmogorov-Smirnov test was performed to verify 
the normality of the data. Sample characterization vari-
ables are described as mean and standard deviation, 
compared by economic classification with Analysis of 
Variance (ANOVA) using the Bonferroni post-hoc test, 
with the effect size expressed as eta-squared (ES-r), as 
follows: ES-r < 0.06 (small effect-size), ES-r ≥ 0.06 and 
< 0.140 (moderate effect-size), and ES-r ≥ 0.140 (high 
effect-size). Pearson correlation coefficients were adopted 
to analyze the strength of the bivariate relationships as 

small (< 0.3), medium (≥ 0.3 and < 0.5), and large (≥ 0.5) 
[29]. The association between different domains of PA 
(leisure-time PA and commuting PA) and SB (TV and 
computer) of adolescents with the different domains 
of PA and SB of their parents was analyzed by linear 
regression adjusted by adolescents’ age, and parents’ 
age and education level, with the effect size expressed as 
r-squared (R²). The confidence interval adopted was 95% 
and a statistical significance of 5%. The statistical package 
used was SPSS.

Results
The sample of the present study was composed of 1231 
adolescents, 1202 mothers and 871 fathers. Table 1 shows 
the sample characterization variables considering the 
socioeconomic classification. High Economic Class ado-
lescents were heavier (Post hoc P = 0.015), and practiced 
more PA in leisure (Post hoc P = 0.011) than Low Eco-
nomic Class; Medium Economic Class adolescents were 
taller (Post hoc P = 0.002), practiced more PA in leisure 
(Post hoc P = 0.032), and spent more hours each week 
using the computer (Post hoc P < 0.001) than Low Eco-
nomic Class.

Fathers from the High Economic Class practiced more 
PA in leisure than Medium Economic Class (Post hoc 
P = 0.010) and Low Economic Class (Post hoc P < 0.001); 
fathers from the Medium Economic Class were taller 
(Post hoc P = 0.033), practiced more PA in leisure (Post 
hoc P = 0.006), watched more TV (Post hoc P = 0.015), 
and spent more hours each week using the computer 
(Post hoc P = 0.029) than Low Economic Class.

Mothers from High Economic Class were taller (Post 
hoc P < 0.001), practiced more leisure PA (Post hoc 
P = 0.016), and had a higher score for active commuting 
(Post hoc P = 0.016) than Low Economic Class; mothers 
from the Medium Economic Class had a higher score 
for active commuting (Post hoc P = 0.016) than Low Eco-
nomic Class.

Correlations analyses of the different domains of PA 
and SB between boys and girls and their parents are pre-
sented in Tables  2 and 3, respectively. In boys, leisure 
(P < 0.001 and P = 0.028) and commuting PA (P = 0.004 
and P = 0.001) were positively related with their fathers’ 
respective domains only in the low socioeconomic 
class, while considering mothers, commuting PA of 
boys was related to their mothers’ commuting PA in 
High (P = 0.034) and Medium (P = 0.002) socioeconomic 
classes, and TV time was positively related with their 
fathers’ respective domains only in the low socioeco-
nomic class (P < 0.001). In girls, leisure and commut-
ing PA were positively related with fathers’ respective 
PA activity (P = 0.001) and TV time (P < 0.001) in Low 
Economic Class. Commuting PA was positively related 
with their mothers’ respective domains in the High and 
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Medium Economic Classes (P < 0.001 for both), in Low 
Economic Class, leisure time PA, TV time, and time on 
Computer were positively related with their mothers’ 
respective domains (P < 0.001 for all) and Commuting PA 
(P = 0.001).

Table 4 presents the associations between the domains 
of PA and SB of boys and their parents by sex and socio-
economic status, adjusted by confounders. In boys, lei-
sure time PA was associated with their fathers’ leisure 
time PA in both High (β = 0.23 [0.06; 0.45]) and Low Eco-
nomic Classes (β = 0.31 [0.14; 0.48]) while in commuting 
PA, there was an association with their fathers’ com-
muting PA only in Low Economic Class (β = 0.21 [0.06; 
0.35]). On the other hand, considering mothers, boys’ 
commuting PA was associated with mother’s commuting 
PA in all economic classes (β = 0.15 to 0.29). Lastly, with 
respect to sedentary behaviour domains, TV time in boys 
was associated with TV time of their fathers in the Low 
Economic Class (β = 0.13 [0.02; 0.25]) and with TV time 
of their mother in the Medium Economic Class (β = 0.13 
[0.00; 0.27]).

In girls, leisure time was associated with their fathers’ 
leisure time PA only in Medium Economic Class (β = 0.27 

[0.11; 0.42]), while in commuting PA there was an asso-
ciation with their fathers’ commuting PA in Medium 
(β = 0.21 [0.09; 0.32]) and Low Economic Class (β = 0.16 
[0.06; 0.24]). In associations with mothers, girl’s leisure 
time PA was associated with mother’s leisure time PA 
in Low Economic Class (β = 0.38 [0.25; 0.50]) while com-
muting PA was associated with mother’s commuting PA 
in High (β = 0.45 [0.21; 0.69]) and Low Economic Class 
(β = 0.23 [0.14; 0.32]). Considering sedentary behaviour 
domains, TV time in girls was associated with TV time 
of their fathers only in Low Economic Class (β = 0.28 
[0.18; 0.39]), while computer use was associated with 
their fathers’ computer use only in High Economic 
Class (β = 1.72 [0.05; 3.39]). On the other hand, girls’ TV 
time was associated with mother’s TV time in Medium 
(β = 0.15 [0.01; 0.29]) and Low Economic Classes (β = 0.25 
[0.17; 0.32]), and with use of computer only in Low Eco-
nomic Class (β = 0.57 [0.12; 1.03]).

Discussion
This cross-sectional study aimed to analyze the associa-
tions between PA and SB of adolescents and their parents 
according to sex and socioeconomic status. The main 

Table 1  Sample characterization (n = 1231 adolescents; 871 fathers and 1202 mothers).
High economic 
class (n = 128)a

Medium 
economic class 
(n = 352)b

Low economic 
class (n = 751)c

ANOVA Post hoc p-value ES

Mean (SD) Mean (SD) Mean (SD) p-value a x b a x c b x c
Adolescents (n = 128) (n = 352) (n = 751)

Age (years) 15.48 (1.06) 15.55 (1.05) 15.57 (1.08) 0.652 0.999 0.999 0.999 0.001

Weight (kg) 62.81 (15.81) 60.88 (12.86) 59.30 (12.57) 0.008 0.453 0.015 0.185 0.006

Height (cm) 167.99 (9.33) 167.63 (9.20) 165.94 (9.04) 0.001 0.999 0.158 0.002 0.011

Leisure time PA (B. score) 4.22 (2.25) 3.95 (2.43) 3.56 (2.30) 0.002 0.817 0.011 0.032 0.010

Commuting PA (B. score) 2.36 (0.64) 2.30 (0.67) 2.30 (0.69) 0.576 0.999 0.884 0.999 0.001

TV (hours/week) 15.04 (9.09) 15.09 (9.73) 16.90 (9.92) 0.053 0.999 0.136 0.231 0.005

Computer (hours/week) 19.96 (10.49) 21.34 (10.83) 18.06 (11.13) < 0.001 0.680 0.217 < 0.001 0.017

Fathers (n = 101) (n = 262) (n = 508)

Age (years) 47.25 (7.30) 45.92 (7.06) 45.38 (7.65) 0.066 0.387 0.065 0.999 0.006

Weight (kg) 82.74 (12.81) 83.39 (15.54) 81.13 (14.20) 0.036 0.999 0.927 0.033 0.008

Height (cm) 173.99 (6.80) 173.68 (7.08) 172.69 (6.97) 0.083 0.999 0.272 0.207 0.006

Leisure time PA (B. score) 3.71 (2.42) 3.03 (2.12) 2.56 (1.78) < 0.001 0.010 < 0.001 0.006 0.035

Commuting PA (B. score) 2.20 (0.61) 2.16 (0.74) 2.22 (0.74) 0.680 0.999 0.999 0.999 0.001

TV (hours/week) 24.43 (10.96) 24.22 (11.30) 21.82 (11.10) 0.006 0.999 0.097 0.015 0.012

Computer (hours/week) 29.87 (15.61) 29.29 (15.93) 26.21 (15.43) 0.010 0.999 0.096 0.029 0.010

Mothers (n = 125) (n = 342) (n = 735)

Age (years) 44.50 (6.59) 43.22 (6.92) 43.14 (7.39) 0.142 0.259 0.152 0.999 0.003

Weight (kg) 68.71 (12.91) 67.65 (12.63) 68.06 (12.94) 0.722 0.999 0.999 0.999 0.001

Height (cm) 163.28 (6.00) 161.73 (6.10) 160.86 (6.64) < 0.001 0.064 < 0.001 0.117 0.014

Leisure time PA (B. score) 2.50 (1.64) 2.31 (1.50) 2.12 (1.32) 0.007 0.603 0.016 0.116 0.007

Commuting PA (B. score) 2.10 (0.65) 2.09 (0.62) 2.21 (0.67) 0.023 0.603 0.016 0.116 0.006

TV (hours/week) 24.11 (10.22) 22.36 (10.58) 12.89 (11.20) 0.108 0.382 0.108 0.999 0.004

Computer (hours/week) 28.96 (14.41) 26.90 (14.82) 26.27 (15.53) 0.185 0.585 0.206 0.999 0.010
Notes: Numerical variables are reported as the mean ± standard deviation. Abbreviations: ES: Effect size; B. score = Baecke score. Bold values denote statistical 
significance. Post hoc p-value/superscript letters denote a higher significant difference between groups: a (high economic class), b (medium economic class), c (low 
economic class) with P < 0.050.
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results showed that socioeconomic status and sex of the 
parents are important determinants that can affect the 
association between PA (leisure and commuting) and SB 
(TV and computer use) of adolescents and their parents.

The association between PA and SB of children/adoles-
cents and their parents has been extensively analyzed in 
the literature. A study carried out in Australia for exam-
ple, observed a positive relationship between the practice 
of physical activity between parents and children [30]. In 
a European population, a cross-sectional study involv-
ing almost 900 children and adolescents showed that PA 
of both parents (mothers and fathers) is influential for 
children’s sport participation [31]. Lastly, similar results 
were observed in Brazil in a recent study, in which sed-
entary behaviour and physical activity of parents were 
associated with their children’s sedentary behaviour and 
physical activity [22]. These studies are consistent with 
our findings, corroborating the hypothesis that chil-
dren tend to follow their parents’ behaviour as they feel 
encouraged and positive cognitions about the practice of 
physical activity are created, [31–35], besides highlight-
ing the determinant effect of parent and child sex in the 
association.

Our study advances the knowledge, demonstrating 
that economic status can affect this association. Leisure 
PA, for example, seems to be more affected by economic 
class than commuting physical activity in which there 
was an association between mothers and children (boys 
and girls) for all economic classes (except medium class 
in girls). Sex-based parenting roles still mostly attribute 
looking after the children to mothers [18], which could 
explain the higher maternal influence on children’s 
PA, mainly on weekdays, [18] when most commuting 
activities occur (e.g., to work/school) and extracurricu-
lar activities. Thus, our findings, in addition to being in 
accordance with the literature, demonstrate that this 
influence is independent of the mother’s economic status 
and, consequently, of possible inequalities.

Interestingly, the present study observed significant 
associations between parent-child commuting PA for 
both parents only in adolescents of low economic sta-
tus. It is known that the influence of economic status on 
PA can be explained by different aspects, such as social, 
biological, and behavioural factors, [14, 36] that include 
differences in access to sports facilities, free time, safety 
for PA practice, coach support, and obesity [14, 36, 37]. 
Thus, it is possible that parents with a lower income 

Table 2  Correlation between different domains of physical activity and sedentary behaviour in boys and their parents (n = 1231 
adolescents; 871 fathers and 1202 mothers)
Boys Fathers Mothers

r (95% CI) P Correlation strength r (95% CI) P Correlation 
strength

High eco-
nomic class
Leisure time 
PA

0.26 (0.19; 0.32) 0.058 - 0.15 (0.09; 0.20) 0.228 -

Commuting 
PA

0.11 (0.04; 0.17) 0.434 - 0.27 (0.27; 0.32) 0.034 Small

TV 0.02 (-0.04; 0.08) 0.871 - 0.12 (0.06; 0.17) 0.338 -

Computer 0.06 (-0.01; 0.12) 0.665 - 0.15 (0.09; 0.20) 0.242 -

Medium 
economic 
class
Leisure time 
PA

0.11 (0.04; 0.17) 0.216 - 0.08 (0.02; 0.13) 0.260 -

Commuting 
PA

0.16 (0.09; 0.22) 0.073 - 0.25 (0.19; 0.30) 0.002 Small

TV 0.02 (-0.04; 0.08) 0.786 - 0.18 (0.12; 0.23) 0.210 -

Computer 0.04 (-0.02; 0.10) 0.638 - 0.09 (0.03; 0.14) 0.245 -

Low eco-
nomic class
Leisure time 
PA

0.27 (0.20; 0.33) < 0.001 Small 0.14 (0.08; 0.19) 0.028 Small

Commuting 
PA

0.21 (0.14; 0.27) 0.004 Small 0.23 (0.17; 0.28) 0.001 Small

TV 0.38 (0.32; 0.43) < 0.001 Medium 0.09 (0.03; 0.14) 0.101 -

Computer 0.12 (0.05; 0.18) 0.110 - 0.05 (-0.01; 0.10) 0.451 -
Notes: The data are presented as correlation (r), Bold values denote statistical relation/significance with P < 0.050.
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do not commonly own motor vehicles for commuting, 
which would imply greater active commuting (walking or 
cycling) for them and their children. However, as signifi-
cant associations of commuting PA were observed even 
in high economic class, further investigations are impor-
tant to clarify whether active commuting is due to a free 
choice for an active lifestyle or to economic limitations. 
In addition, leisure time among low-income parents and 
children is usually linked to the use of public facilities, 
which indirectly increases PA in this group and can sup-
port, in part, the stronger association observed in the 
present study for the medium-to-low economic classes.

Regarding SB, the parent’s influence on their children 
seems to occur mostly in the lower and medium eco-
nomic classes, especially TV viewing. Previous research 
reported that the amount of TV watched per week is 
higher in older children with a low economic status [36], 
with family economic status being negatively related with 
SB [38], agreeing with our findings. Parents with a lower 
economic condition, usually present less education and, 
consequently, may have less access to information about 
the negative risks of SB [39]. In addition, public facili-
ties for leisure PA (e.g., parks and recreation centres) are 
often observed in neighbourhoods of people with higher 
economic conditions [40, 41]. These inequalities can lead 
parents from low and medium economic classes to opt 
for family activities at home as a leisure option, such as 
watching TV, which influences their children to adopt 
the same habit. The parent-child computer use associa-
tion occurred only among girls, with associations with 
fathers from high economic class and mothers from low 
economic class. Although a positive association of com-
puter use with employment status and educational level 
has been previously reported, [42] the dynamic advance 
of technology since then allows a wider range of func-
tions by computers. In this sense, the findings of the pres-
ent study require further investigation about the social 
contextual factors of computer use at home and outside 
home, as this behaviour may be related to occupational 
activities (i.e., study or working tasks) or entertainment 
purposes (i.e., social media, electronic games, watching 
movies and series) of parents and can be differently asso-
ciated with the purpose and amount of computer use by 
their children.

Despite the innovation and good sample size, the study 
has limitations that need to be recognized. Firstly, the 
cross-sectional study design precludes a causal interpre-
tation of the results. Second, the use of questionnaires to 
measure PA and SB may present recall bias, being consid-
ering as an indirect method (self-report). Furthermore, 
the study did not consider other forms of SB, such as 
mobile phone use and reading a book. Lastly, due to the 
smaller number of fathers, the paternal association mod-
elling was tested in only 70.7% of the sample.Ta
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Conclusion
In summary, in addition to sex, the results from this 
study suggest that economic status is an important deter-
minant of the association between time spent on PA 
and/or SB of Brazilian children and their parents. The 
mother’s influence seems to be more determinant, while 
low-income parents tend to have a greater influence on 
the PA and SB of their children. These findings reinforce 
the importance of awareness and application of public 
policies aimed at reducing the social inequalities between 
the economic classes, which affect lifestyle habits in both 
parents and children.

List of abbreviations
PA	� Physical activity
TV	� Television
ANOVA	� Analysis of variance
SB	� Sedentary behaviour
LIVE	� Laboratory of InVestigation in Exercise

Acknowledgements
The authors would like to thank all volunteers who agreed to participate in 
this research, and all members of the Laboratory of InVestigation in Exercise 
(LIVE) - UNESP/ Brazil who helped with the sampling and logistics of the data 
collection.

Authors’ contributions
EDLM, WRT and DGDC were responsible for the study concept, design, and 
ethics applications. DCQC, JTG and WT were involved in the conception, data 
collection, made substantial contributions to analysis and interpretation of 
data and revising it critically for important intellectual content; RAF and RRA 
made substantial contributions to conception and acquisition of data and 
analysis and interpretation of data and was involved in revising it critically for 
important intellectual content.

Funding
The study was supported in part by CNPq (Conselho Nacional de 
Desenvolvimento Científico e Tecnológico), CAPES (Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior - Brasil - Finance Code 001), the 
São Paulo Research Foundation (FAPESP EDLM (Process: 2020/09496-2) and 
WT (Process: 2021/08655-2). DGDC holds a Productivity Fellowship from the 
CNPQ (process: 305886/2022-3).

Data Availability
The data collected at the State University of Londrina and analyzed during 
this study are stored by the authors upon authorization by the leader of the 
Laboratory of InVestigation in Exercise (LIVE). Additionally, data from this study, 
can be requested from the corresponding author.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
All methods were carried out in accordance with relevant guidelines 
and regulations, along with an ethical approval statement and informed 
consent to participate according to the Declaration of Helsinki. The study 
was approved by the Ethics Research Committee of the State University 
of Londrina (n°203/10). Informed consent was obtained in writing from 
all individual participants included in the study and their parents or legal 
guardians.

Consent for publication
Participants in this research gave consent for the information they provided to 
be published in an anonymized format.

Author details
1Laboratory of InVestigation in Exercise – LIVE, Department of Physical 
Education, São Paulo State University (UNESP), Presidente Prudente, São 
Paulo, Brazil
2Post-Graduation Program in Movement Sciences, Institute of 
Biosciences, São Paulo State University (UNESP), São Paulo, Brazil
3Center of Clinical and Epidemiological Research, University Hospital, 
University of Sao Paulo (USP), São Paulo, Brazil

Received: 3 December 2022 / Accepted: 5 September 2023

References
1.	 Tremblay MS, Aubert S, Barnes JD, Saunders TJ, Carson V, Latimer-Cheung AE, 

et al. Sedentary Behavior Research Network (SBRN) – terminology Consensus 
Project process and outcome. Int J Behav Nutr Phys Act. 2017;14(1):75.

2.	 Harvey DL, Milton K, Jones AP, Atkin AJ. A review of sedentary Behavior 
Assessment in National Surveillance Systems. J Phys Act Health [Internet]. 
2023;20(4):348–57.

3.	 Christofaro DGD, De Andrade SM, Cardoso JR, Mesas AE, Codogno JS, 
Fernandes RA. High blood pressure and sedentary behavior in adolescents 
are associated even after controlling for confounding factors. Blood Press 
[Internet]. 2015;24(5):317–23.

4.	 Carson V, Hunter S, Kuzik N, Gray CE, Poitras VJ, Chaput J-P, et al. Systematic 
review of sedentary behaviour and health indicators in school-aged children 
and youth: an update. Appl Physiol Nutr Metab. 2016;41(6):S240–65.

5.	 Prentice-Dunn H, Prentice-Dunn S. Physical activity, sedentary behavior, and 
childhood obesity: a review of cross-sectional studies. 2012; 17(3):255–73.

6.	 Simmonds M, Llewellyn A, Owen CG, Woolacott N. Predicting adult obesity 
from childhood obesity: a systematic review and meta-analysis. Obes Rev. 
2016;17(2):95–107.

7.	 Llewellyn A, Simmonds M, Owen CG, Woolacott N. Childhood obesity as a 
predictor of morbidity in adulthood: a systematic review and meta-analysis. 
Obes Rev. 2015;17(1):56–67.

8.	 Fernandes RA, Zanesco A. Early physical activity promotes lower prevalence 
of chronic diseases in adulthood. Hypertens Res. 2010;33(January):926–31.

9.	 Da Silva GCR, Tebar WR, Saraiva BTC, Farah BQ, Carlos L, Vanderlei M, et 
al. Association of Early Sports Practice with Cardiovascular Risk factors in 
Community-Dwelling adults: a Retrospective Epidemiological Study. Sports 
Med Open. 2023;9(1):15.

10.	 Fernandes R, Coelho-e-Silva M, Spiguel Lima M, Cayres S, Codogno J, Lira F. 
Possible underestimation by sports medicine of the effects of early physical 
exercise practice on the prevention of diseases in adulthood. Curr Diabetes 
Rev. 2015;11(3):201–5.

11.	 Telama R. Tracking of physical activity from Childhood to Adulthood: a 
review. Obes Facts. 2009;2(3):187–95.

12.	 Østergaard L, Kolle E, Steene-Johannessen J, Anderssen SA, Andersen LB. 
Cross sectional analysis of the association between mode of school transpor-
tation and physical fitness in children and adolescents. Int J Behav Nutr Phys 
Act. 2013; 10.

13.	 Cárdenas-Cárdenas LM, Burguete-Garcia AI, Estrada-Velasco BI, López-Islas C, 
Peralta-Romero J, Cruz M, et al. Leisure-time physical activity and cardio-
metabolic risk among children and adolescents leisure-time activity and 
cardiometabolic risk. J Pediatr (Rio J). 2015;91(2):136–42.

14.	 Gustafson SL, Rhodes RE. Parental correlates of physical activity in children 
and early adolescents. Sports Med. 2006;36(1):79–97.

15.	 Bandura A. Social foundations of thought and action. Englewood Cliffs, NJ; 
1986. pp. 23–8.

16.	 Welk GJ. The Youth Physical Activity Promotion Model: a conceptual Bridge 
between Theory and Practice. Quest. 1999;51(1):5–23.

17.	 Su DLY, Tang TCW, Chung JSK, Lee ASY, Capio CM, Chan DKC. Parental influ-
ence on child and adolescent physical activity level: a Meta-analysis. Int J 
Environ Res Public Health. 2022; 19(24).

18.	 Xu C, Quan M, Zhang H, Zhou C, Chen PJ. Impact of parents’ physical activity 
on preschool children’s physical activity: a cross-sectional study. PeerJ]. 2018; 
6(2).



Page 9 of 9Mesquita et al. Archives of Public Health          (2023) 81:189 

19.	 Donnelly S, Buchan DS, McLellan G, Arthur R. The Effects of Socioeconomic 
Status on parent and child moderate-to-vigorous physical activity and body 
Mass Index. Res Q Exerc Sport. 2022;93(4):758–68.

20.	 Elgar FJ, Pförtner TK, Moor I, De Clercq B, Stevens GWJM, Currie C. Socioeco-
nomic inequalities in adolescent health 2002–2010: a time-series analysis of 
34 countries participating in the Health Behaviour in School-aged children 
study. Lancet (London England). 2015;385(9982):2088–95.

21.	 Tandon PS, Kroshus E, Olsen K, Garrett K, Qu P, McCleery J. Socioeconomic 
inequities in Youth Participation in Physical Activity and Sports. Int J Environ 
Res Public Health. 2021;18(13):6946.

22.	 Christofaro DGD, Turi-Lynch BC, Lynch KR, Tebar WR, Fernandes RA, Tebar 
FG, et al. Parents’ lifestyle, sedentary behavior, and physical activity in their 
children: a cross-sectional study in Brazil. J Phys Act Health. 2019;16(8):631–6.

23.	 Baecke JAH, Burema J, Frijters JER. A short questionnaire for the measure-
ment of habitual physical activity in epidemiological studies. Am J Clin Nutr. 
1982;36(5):936–42.

24.	 Guedes DP, Lopes CC, Guedes JERP, Stanganelli LC. Reprodutibilidade e 
validade do questionário Baecke para avaliação da atividade física habitual 
em adolescentes. Rev Port Ciências do Desporto. 2006; 2006(3):265–74.

25.	 Tebar WR, Ritti-Dias RM, Fernandes RA, Damato TMM, De Barros MVG, Mota 
J et al. Validity and reliability of the Baecke questionnaire against accelerom-
eter-measured physical activity in community dwelling adults according to 
educational level. PLoS ONE. 2022; 17(8).

26.	 Hardy LL, Booth ML, Okely AD. The reliability of the adolescent sedentary 
activity questionnaire (ASAQ). Prev Med (Baltim). 2007;45(1):71–4.

27.	 Rosenberg DE, Norman GJ, Wagner N, Patrick K, Calfas KJ, Sallis JF. Reliability 
and validity of the sedentary behavior questionnaire (SBQ) for adults. J Phys 
Act Heal. 2010;7(6):697–705.

28.	 Brazilian economic classification. criteria (Brazilian criteria) [Internet]. Available 
from: www.abep.org/criteriobrasil.

29.	 Cohen J. Statistical power analysis for the behavioral Sciences. 2nd ed. Hills-
dale, NJ: Erlbaum.; 1988.

30.	 Cleland V, Venn A, Fryer J, Dwyer T, Blizzard L. Parental exercise is associated 
with australian children’s extracurricular sports participation and cardiorespi-
ratory fitness: a cross-sectional study. Int J Behav Nutr Phys Act. 2005; 2(3).

31.	 Rodrigues D, Padez C, Machado-Rodrigues AM. Active parents, active 
children: the importance of parental organized physical activity in children’s 
extracurricular sport participation. J Child Heal Care. 2018;22(1):159–70.

32.	 Timperio AF, van Stralen MM, Brug J, Bere E, Chinapaw MJM, De Bourde-
audhuij I et al. Direct and indirect associations between the family physical 

activity environment and sports participation among 10–12 year-old 
european children: testing the EnRG framework in the ENERGY project. Int J 
Behav Nutr Phys Act. 2013; 10.

33.	 Schoeppe S, Vandelanotte C, Bere E, Lien N, Verloigne M, Kovács É, et al. The 
influence of parental modelling on children’s physical activity and screen 
time: does it differ by gender? Eur J Public Health. 2017;27(1):152–7.

34.	 Christofaro DGD, Andersen LB, de Andrade SM, de Barros MVG, Saraiva BTC, 
Fernandes RA, et al. Adolescents’ physical activity is associated with previ-
ous and current physical activity practice by their parents. J Pediatr (Rio J). 
2018;94(1):48–55.

35.	 Pizarro A, Oliveira-Santos JM, Santos R, Ribeiro JC, Santos MP, Coelho-e-Silva 
M, et al. Results from Portugal’s 2022 report card on physical activity for 
children and youth. J Exerc Sci Fit. 2023;21(3):280–5.

36.	 Drenowatz C, Eisenmann JC, Pfeiffer KA, Welk G, Heelan K, Gentile D et al. 
Influence of socio-economic status on habitual physical activity and seden-
tary behavior in 8- to 11-year old children. BMC Public Health. 2010; 10.

37.	 Lovasi GS, Hutson MA, Guerra M, Neckerman KM. Built environments and 
obesity in disadvantaged populations. Epidemiol Rev. 2009;31(1):7–20.

38.	 Gorely T, Marshall SJ, Biddle SJH. Couch kids: correlates of television viewing 
among youth. Int J Behav Med. 2004;11(3):152–63.

39.	 Rey-López JP, Tomas C, Vicente-Rodriguez G, Gracia-Marco L, Jiménez-Pavón 
D, Pérez-Llamas F, et al. Sedentary behaviours and socio-economic status in 
spanish adolescents: the AVENA study. Eur J Public Health. 2011;21(2):151–7.

40.	 Manta SW, Reis RS, Benedetti TRB, Rech CR. Public open spaces and physical 
activity: disparities of resources in Florianópolis. Rev Saude Publica. 2019; 53.

41.	 Werneck AO, Oyeyemi AL, Araújo RHO, Barboza LL, Szwarcwald CL, Silva DR. 
Association of public physical activity facilities and participation in commu-
nity programs with leisure-time physical activity: does the association differ 
according to educational level and income? BMC Public Health. 2022; 22(1).

42.	 McNeill LH, Puleo E, Bennett GG, Emmons KM. Exploring social contextual 
correlates of computer ownership and frequency of use among urban, low-
income, public housing adult residents. J Med Internet Res. 2007; 9(4).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

http://www.abep.org/criteriobrasil

	﻿Physical activity and sedentary behaviour of adolescents and their parents: a specific analysis by sex and socioeconomic status
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Sample
	﻿Ethical approval
	﻿Physical activity and anthropometric measures
	﻿Sedentary behaviour
	﻿Economic classification
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


