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Abstract

Background: Although the effects of physical activity (PA) on health and wellness are well-established, incorporating
sedentary behaviours in the daily lives of populations from high- and medium-income countries is becoming increasingly
common. Regardless of other factors, the area of residence can influence the physical activity level and sedentary
behaviours. The aim of this study was to identify and analyse active and sedentary behaviours and factors associated
with physical activity in two different geographical areas in south-eastern Brazil.

Methods: 1.770 schoolchildren aged 7-10 years old were studied. Parents or caregivers completed a validated
questionnaire on PA and sedentary behaviours. Screen time (ST) was calculated from the time spent watching
television, playing video games and using the computer. The level of active PA (>300 minutes per week) was
identified and compared between the areas of study. Parametric and non-parametric tests and Poisson regression
model with robust variance were used for statistical analysis.

Results: Compared to schoolchildren from the urban area, those from the rural area showed a higher percentage
of compliance with the PA recommendations (87 vs. 69.7%) and screen time <2 h (34.8 vs. 18.8%) and less
participation in supervised PA. Active commuting to school was more common among schoolchildren from
urban areas, although using a bicycle was more common in rural areas. The characteristics of children who do
not meet the recommended weekly PA are as follows: being female, living in urban areas, being overweight, not
using video games or performing supervised PA. Total ST as well as daily use of television and the computer was
not associated with physical activity level in the present sample. Participation in supervised physical activities in
both areas was found to increase the prevalence of being active in the areas studied.

Conclusions: The results of the present study suggest that while schoolchildren from rural areas are more active
and spend less time on sedentary activities than those from the urban area, the time spent in sedentary
behaviors, such as watching television, playing video games and using the computer, is high in both contexts,
and it is not associated with physical activity recommendation compliance.
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Background
Although the effects of physical activity on health and
wellness are well-established, incorporating sedentary
behaviours into the daily life of the population is becom-
ing increasingly common [1], especially in children [2].
Regarding the physical activity patterns of individuals,
studies have shown that the environment in which an in-
dividual lives seems to exert a direct influence on this
pattern [3-5].
The relationship between physical activity and geo-

graphical context is a subject that has received less at-
tention in middle- and low-income countries compared
to studies that investigate the associations between phys-
ical activity and socioeconomic factors. In turn, environ-
mental variables are particularly important when studying
physical activity levels because the practice of physical ac-
tivity depends on appropriate conditions [6].
Socioeconomic and demographic factors have a signifi-

cant contribution to the variation in physical activity levels,
but environmental changes may also lead to changes in the
behaviour of populations and the adherence to a more or
less active lifestyle [7]. Socioeconomic changes related to
technological advancements also impact the lives of the
population in different ways. In rural areas, this occurs
through the modernisation of agriculture and animal hus-
bandry, improved means of communication and a higher
consumption of items that were previously inaccessible to
these population groups [8]. Another aspect is related to
urban expansion, which is associated with decreased levels
of physical activity [5], a phenomenon that has been occur-
ring at an accelerated rate in Brazil.
The physical structure of cities also reflects a paradox

in behaviours related to physical activity. Certain condi-
tions of the built environment, such as the presence of
sidewalks, streetlights and the interconnectivity of path-
ways, seem to encourage physical activity, whereas the
decreased number of open parks, increased high-speed
transit routes, dependence on automotive transportation
and increased social problems, such as violence, seem to
discourage participation in physical activity by children [5].
Furthermore, the increase in sedentary behaviours

among schoolchildren, especially in urban areas, must be
emphasised. Screen time, defined as the total time spent
watching television, using computers and playing video
games, is a somewhat recent phenomenon but is very
common among young people [2]. These behaviours, es-
pecially the time spent watching television, have also been
associated with an increased risk of being overweight or
obese in children and adults [9-12].
Changing certain attitudes depends on appropriate con-

ditions and available space, especially for children, whose
behaviours are usually controlled by parents or guardians
[6]. A better understanding of the relationships to lifestyles
expressed in rural-urban spatial interactions is necessary to
propose specific policies for different contexts. Moreover,
there are few studies that have been conducted in Brazilian
children that have identified and analysed the differences
between urban and rural areas. Thus, the present study
aimed to describe and analyse active and sedentary behav-
iours of children aged 7 - 10 years old from different areas
of residence – urban and rural – of a state in south-eastern
Brazil. In addition, factors associated with physical activity
will be identified in both areas.

Methods
The present study is based on two studies on the health of
children aged 7 - 10 years old living in two municipalities
in south-eastern Brazil. Therefore, the present study is
characterised as a cross-sectional comparative study con-
ducted from the following databases: SAÚDES– Vitória
Study and SAÚDES– Santa Maria de Jetibá Study (SMJ),
both of which aimed to investigate the health, nutrition
and physical activity conditions of schoolchildren aged 7 -
10 years old enrolled in public and private schools from
two municipalities of the State of Espírito Santo, Brazil.
Both studies were approved by the Research Ethics Com-
mittee of the Federal University of Espírito Santo (Univer-
sidade Federal do Espírito Santo, UFES), under No. 89/06
for SAÚDES–Vitória and under No. 60/09 for SAÚDES–
SMJ. The participation of the children in this study was
contingent on an informed consent form signed by their
parents or guardians authorising their participation.
The SAÚDES–Vitória Study was conducted in the

capital of Espírito Santo, one of the states in south-
eastern Brazil. The total population of the state was ap-
proximately 300.000 inhabitants, and 18.000 were in the
age group of the present study. The other study (SAÚDES–
SMJ) was conducted in the municipality of Santa Maria de
Jetibá, located in the mountainous region of the state,
whose total population was approximately 30.000 in-
habitants, and 1.800 were in the age group of the
present study. The present study considers Vitória the
“urban area” and SMJ (Santa Maria de Jetibá) the “rural
area” because the economy of SMJ is based on family farm-
ing, and most of the population lives on rural properties.
The sampling procedure used was the probabilistic

(stratified random) two-stage cluster sampling method.
The school was the primary unit and the class was the
secondary unit; the model was designed so that both
municipalities were completely covered geographically
according to their school zones, gender and age group of
interest. In the urban municipality, the data was strati-
fied by shares of school type (public and private), gender
(male and female) and age (7, 8, 9 and 10 years old) [13].
In the rural municipality, the first stage was the selection
of schools according to area (urban or rural area); in the
second stage, the size of the school was considered
(small: up to 50 students; medium: from 51 to 200 students;
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large: more than 200 students) for a proportional choice of
data, according to the number of students in each school
[14]. In both studies, the same protocol was used, and the
data collection was performed by qualified personnel that
were trained for this purpose.
Information on physical activity and sedentary behav-

iours was collected using a specific questionnaire for
physical activity, which has been tested for its reliability
[15] and validity [16]. The questionnaire consisted of
questions regarding the mode and time of commuting to
school, time of sedentary leisure, supervised participa-
tion in physical activities and active play, and time and
daily use of the computer, video games and television.
The physical activity section contained questions regard-
ing how the child travelled from home to school (by
walking or riding a bike) and the time spent walking or
riding a bike during this commute. If the child travelled
to school via the bus, there were questions regarding the
time he/she spent from home until the bus stop and
from the bus stop until school. In the same section,
there was a query about the daily time spent with screen
devices (TV, videogame and computer) and participating
in supervised physical activity and active play. Daily
screen time data was constructed from the sum of the
time spent with TV, videogames and the computer.
The cut-off value for sedentary behaviour during leis-

ure time was more than 2 hours/day, based on the
WHO [17] recommended limit for entertainment-media
time. The physical activity level cut-off value was also
based on the WHO [17] recommendations of at least
300 minutes per week. Parents or caregivers answered a
full questionnaire about socioeconomic status, health,
eating habits and physical activity of the children.
Initially, the database was composed of 2.190 individ-

uals in the age range of the study; however, 420 children
were excluded because either: their parents or caregivers
had not fully responded to the questionnaire for asses-
sing physical activity and sedentary behaviour, which is
an essential component of the present study, or because
they had an average total physical activity time greater
than or equal to 3 standard deviations from the mean.
Thus, the sample comprised 1.242 schoolchildren from
the SAÚDES –Vitória Study and 528 children from the
SAÚDES–SMJ Study, totalling 1.770 schoolchildren.
From these, 749 (44.9%) were male and 976 (55.1%) were
female.
The anthropometric measurements were taken ac-

cording to the recommendations of the World Health
Organization [18]. Overweight and obesity were defined
according to the cut-offs of the body mass index (BMI)
values for specific ages and genders set by the World
Health Organization [19]. The socioeconomic class was
categorised according to the ABEP [20] (Brazilian Asso-
ciation of Research Companies) proposal, which uses the
presence and quantity of household items and the edu-
cation level of the household head; socioeconomic status
was classified as A and B, C, and D and E.
The qualitative variables were presented as percent-

ages using the chi-square test (X [2]) to test the hypoth-
esis of the homogeneity of proportions and Fisher's
exact test when necessary. The quantitative variables
were presented as the mean and standard deviation, and
the student’s t-test or the Mann-Whitney test were per-
formed for the nonparametric distributions to examine
possible differences in the variables studied. The signifi-
cance level was set at 5% and was used for any of the
categories of the response variable. For the multivariate
analyses, a Poisson regression with robust variance was
used to estimate the prevalence ratio (IRR) and confidence
interval (CI 95%). Initially, variables with a p-value <0.10
were considered for the model, and the input order of the
variables was the level of significance in the bivariate ana-
lyses. All analyses were conducted using SPSS (Statistical
Package for the Social Sciences) version 17.0 licensed to
the Federal University of Espírito Santo (Universidade
Federal do Espírito Santo - UFES).
Results
Table 1 shows the characteristics of the sample according
to the residence area of the children studied – urban or
rural. There were significant differences in all variables
presented. The average age of the children was 8.3 ± 1.1
and 8.6 ± 1.0 (data not shown in tables) for SMJ and
Vitória, respectively. A lower prevalence of being over-
weight and a lower maternal education was found in the
rural area. In the urban area, there were higher percent-
ages of non-white races and females.
The variables related to participation in physical activ-

ity and sedentary behaviours relative to area of residence
are shown in Table 2. Active commuting (on foot or by
bicycle) was more frequent among schoolchildren in the
urban area, both for moving from home to school and
from school to home, although the bicycle was used
more often for this purpose in the rural area. A small
though significant difference was found in the percent-
age of children who watched television daily. The chil-
dren from the rural area watched television (p = 0.02)
more often and used video games and computers less
often than the children from the urban area (p <0.001).
In the sample studied, 422 (23.8%) children participated

in some type of supervised physical activity. Among the ac-
tivities reported by the children from the two areas of resi-
dence, football was the most frequently cited (n = 182),
followed by ballet/dance and capoeira (data not shown in
table). Participation in supervised physical activities was
significantly higher among children living in the urban area
(urban = 28.6%, rural = 12.5%; p <0.001).



Table 1 Distribution of sociodemographic variables and
nutritional status according to area of residence (urban
and rural) in Brazil

Variable Area of residence P-value

Urban Rural Total

n % n % n %

Sex < 0.01

Male 519 41.8 275 52.1 794 44.9

Female 723 58.2 253 47.9 976 55.1

Age (years) < 0.01

7 245 19.7 157 29.7 402 22.7

8 351 28.3 141 26.7 492 27.8

9 347 27.9 125 23.7 472 26.7

10 299 24.1 105 19.9 404 22.8

Skin colour < 0.001

White 414 34.1 393 81.5 807 47.6

Non-white 798 65.8 89 18.5 887 52.4

Mother's education (years) < 0.001

≤ 4 122 10 394 75.8 516 29.7

5 to 8 348 28.6 32 6.2 380 21.9

9 to 12 516 42.4 61 11.7 577 33.2

≤12 232 19 33 6.3 265 15.2

Socioeconomic class

A + B 258 23.6 20 4.3 < 0.001 278 17.8

C 386 35.3 267 57.2 653 41.8

D + E 450 41.1 180 38.5 630 40.4

Nutritional status < 0.01

Eutrophic 950 76.5 453 87.1 1403 79.6

Overweight 292 23.5 67 12.9 359 20.4
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Table 3 shows the differences between the average
times spent participating in physical and sedentary activ-
ities according to the area of residence. There were sig-
nificant differences in most variables, except for the
average weekly time of supervised activities. The chil-
dren from the rural area had a higher average daily com-
muting time to school on foot or by bicycle and a higher
average total commuting time, whereas children from
the urban area had a higher average commuting time
from home to the bus stop and from the bus stop to
school. The children who resided in the urban area
spent more time with television, video games and the
computer. Regarding other variables for physical activ-
ities, children from the rural area had a longer active
play time, whereas children from the urban area spent
more time participating in supervised physical activities.
A higher value for the total time spent participating in
physical activities was reported among children from the
rural area (171 minutes daily) compared to children
from the urban area (128 minutes daily).
Table 4 shows the distribution of demographic vari-
ables, nutritional status, and active and sedentary behav-
iours according to physical activity level by study area.
For this analysis, the groups of children classified as ac-
tive or insufficiently active were compared according to
the criterion of 300 minutes per week. A total of 76.5%
of the children were classified as active. Significant dif-
ferences regarding the physical activity levels were found
by gender, mother’s education level, the use of video
games and the computer and participation in supervised
physical activities. The characteristics of the children
who did not meet the recommended 300 minutes of
physical activity per week were: female, residents of an
urban area, non-white children, overweight children
who did not use video games and children who did not
perform supervised physical activities. It was observed
that boys participated in more physical activities than
girls in both areas. The practice of supervised physical
activities was associated with being active in both urban
and rural areas. In urban areas, the most common level
of mother’s education (p = 0.004) and the daily use of
video games (p = 0.03) and the computer (p = 0.001)
were associated to active children and had statistically
significant differences in the levels of physical activity. A
screen time greater than or equal to 2 hours a day and
the daily use of television and the computer were not as-
sociated with physical activity levels in the present sample.
Table 5 shows the variables that remained in the final

model of the Poisson regression with a robust variance
for the urban and rural areas. Participation in supervised
physical activities was found to increase the prevalence
of being active in the areas studied.
Significant differences were found between genders

and the following variables: commuting time to school
(round-trip), use of video games and participation in su-
pervised physical activities. Most of the children who
walked to school were female, and most of those who
travelled to school by bicycle were boys. A similar pat-
tern was found when considering the return from
school. Regarding the variables “use of video games” and
“participation in supervised physical activities”, the re-
sults showed that compared to girls, boys used video
games more often and were more engaged in the prac-
tice of supervised physical activities. Boys had a higher
average daily use of video games, daily screen time, ac-
tive play and supervised activities; therefore, they had a
higher total time of daily and weekly physical activity
than girls (data not shown in tables).

Discussion
The results show the relationship between physical activity
level and area of residence. Children residing in the rural
areas were more active, spent more time commuting to
school and spent less time using screen devices. Currently,



Table 2 Variables related to physical and sedentary activities according to area of residence (urban and rural) in Brazil

Variables Area of residence P-value* Total

Urban Rural

n % n % n %

Commuting from home to school < 0.001

Walking 795 64 224 42.5 1019 57.6

Bus 56 4.5 61 11.6 117 6.6

Bicycle 31 2.5 65 12.3 96 5.4

Car, motorcycle or school transportation 360 29 177 33.6 537 30.4

Commuting from school to home < 0.001

Walking 809 65.1 241 45.7 1050 59.4

Bus 56 4.5 59 11.2 115 6.5

Bicycle 24 1.9 63 12 87 4.9

Car, motorcycle or school transportation 353 28.4 164 31.1 517 29.2

Active commuting to school < 0.001

Yes 826 66.5 289 54.8 1115 63

No 416 33.5 238 45.2 654 37

Watches TV daily 0.02

Yes 1.201 96.1 521 98.7 1722 97.3

No 40 3.2 7 1.3 47 2.7

Uses video games < 0.001

Yes 351 28.3 94 17.8 445 25.1

No 891 71.7 434 82.2 1.325 74.9

Uses the computer < 0.001

Yes 553 44.5 92 17.4 645 36.4

No 689 55.5 436 82.6 1125 63.6

Supervised physical activity < 0.001

Yes 355 28.6 66 12.5 421 23.8

No 885 71.4 462 87.5 1347 76.2

Note: PA = Physical activity; Chi-square test; *p ≤0.05.
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access to screen devices is also accessible in rural environ-
ments and makes electronic leisure a behaviour present in
both contexts regardless of the compliance to physical ac-
tivity recommendations. Although technologies such as
video game consoles and computers are less frequent in
the homes of children living in rural areas, the television is
present in both rural and urban environments, and it is
the factor contributing the most to the overall total screen
time in the present analysis. The strength of this argument
lies in the fact that the vast majority of children from both
urban and rural areas watched television every day. The
greater number of individuals from urban areas above the
recommendation levels for screen time can be explained
mainly by the higher use of other screen devices in those
areas.
Significant differences were found regarding the use of

television, video games and computers when comparing
schoolchildren from urban and rural areas. The children
from the rural areas used more television than the chil-
dren from the urban areas. Previous studies have found
similar results regarding the greater use of screen de-
vices by urban children compared with rural children
[3,21]. Although access to such technologies is now eas-
ier for families in rural areas, cultural and socioeco-
nomic barriers seem to reduce the use of such devices in
these environments. In the present study, the families
that lived in the rural area were mostly low-income fam-
ilies, which can also be an obstacle to obtaining elec-
tronic devices.
Additionally, in the rural areas, the children helped

their parents in work activities, reducing the time avail-
able for sedentary leisure activities [22]. The city of
Santa Maria de Jetibá is characterised by smallholders
and family agriculture, which in theory allows for the
greater inclusion of children in the daily work activities
of their parents. While barriers for new technologies



Table 3 Daily time (in minutes) of active commuting to school and sedentary and active behaviours according to area
of residence (urban and rural) in Brazil

Area of residence

Variables Urban Rural P-value*

n Median Interquartile ranges n Median Interquartile ranges

Active commuting

Home - school

785 10 5-15 317 15 5-30 < 0.001

Home - bus stop

72 5 3.0-6.75 108 1 1.0-3.0 < 0.001

Bus stop – school

72 5 3.0-10.0 108 2 1.0-3.0 < 0.001

Total time (roundtrip to school)

600 10 5.0-15.0 299 10 5.0-30.0 < 0.001

Sedentary behaviour

Television 202 180 120-240 521 180 120-184 < 0.001

Video game 351 60 60-120 90 30 20-60 < 0.001

Computer 553 60 30-120 91 30 25-60 < 0.001

Screen time 1216 240 180-330 521 180 120-220 < 0.001

Active behaviour

Play 918 132 90-210 479 180 120-240 < 0.001

Supervised physical activity

356 120 120-240 66 120 90-180 0.18

Total time of physical activity

Daily 1242 120 30-195 528 180 90-242 < 0.001

Weekly 1242 840 191-1360 528 1260 630-1690 < 0.001

Screen time, total time for TV, video games and computer; Interquartile ranges: 25th and 75th percentiles.
*Mann-Whitney test for nonparametric distributions.
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between rural and urban areas still exist, they have
shown a tendency to become increasingly blurred. There
is an adaptation in the use of new technologies based on
the needs of each locality. Therefore, the ownership of
technology, such as the internet, which does occur for
individuals residing in rural areas, needs a cultural ap-
proach because the characteristics of these new tools re-
quire the individual to have an identification in terms of
speed, convenience and interface, which occurs less
often in rural areas.
Although access to certain technologies is not com-

pletely analogous to the area of residence, the number of
promotional and advertising strategies for certain elec-
tronic products is more evident and massive in urban
environments. The reinvention of “playing” in the XXI
century has promoted new ways to have fun and spend
time that differ from the high energy expenditure activ-
ities present in past generations. The images, colours
and sounds irradiating from new technological devices
seem to captivate children in this new form of entertain-
ment, which contributes to developing cognitive aspects
[23], but in excess, may cause health risks [1]. The
reduction in activities with a greater potential for caloric
expenditure seems lower in rural areas, which are less
subjected to reduced residence spaces and social prob-
lems, such as the lack of security found in Brazilian
urban centres. The rise of new leisure artefacts does not
exclude rural environments, but these areas seem to
offer other attractive options for children to combine
playing with exercising.
Urban schoolchildren commute to school more fre-

quently on foot, whereas rural schoolchildren commute
more frequently by bicycle, bus and motor vehicles. Al-
though most schoolchildren from the urban area are in-
volved in more active methods during their commute to
school, the average total daily commuting time to school
was significantly higher for the rural area group. This
difference can be explained by the geographical distribu-
tion of schools within each area. Individuals from urban
areas often have the opportunity to study at schools in
their own vicinity or neighbourhood, which facilitates
commuting to school on foot. In rural communities, this
is not always possible because the residences are distant
from each other and from schools, but in the rural



Table 4 Distribution of demographic variables, nutritional status and active and sedentary behaviours according to
physical activity level

Physical activity level

Urban area Rural area

Variables <300 ≥300 <300 ≥300

n % n % P-value n % n % P-value

Sex 0.014 0.052

Male 127 24.5 392 75.5 27 9.8 248 90.8

Female 223 30.8 500 69.2 39 15.4 214 84.6

Age (years) 0.794 0.207

7 68 27.8 117 72.2 20 12.7 137 87.3

8 97 37.6 254 72.4 11 7.8 130 92.2

9 94 27.1 253 72.9 20 16.0 105 84.0

10 91 30.4 208 69.6 15 14.3 90 85.7

Skin colour 0.488 0.978

White 111 26.8 303 73.2 49 12.5 344 87.5

Non-white 229 28.7 569 71.3 11 12.4 78 87.6

Mother's education (years) 0.004 0.615

≤ 4 40 32.8 82 67.2 45 11.4 349 88.6

5 to 8 116 33.3 232 66.7 6 18.7 26 81.3

9 to 12 138 26.7 378 73.3 8 13.1 53 86.9

≥12 47 20.3 185 79.7 5 15.1 28 84.9

Socioeconomic class 0.069 0.054

A + B 56 21.7 202 78.3 - - 20 100

C 99 25.6 287 74.3 24 9.0 243 91.0

D + E 133 29.6 317 70.4 26 14.4 154 85.6

Nutritional Status 0.483 0.067

Eutrophic 87 29.8 205 70.2 13 19.4 54 88.6

Excess weight 263 27.7 687 72.3 53 11.5 401 88.5

Active commuting to school 0.334 0.831

Yes 240 29.1 586 70.9 37 12.8 252 87.2

No 110 26.4 306 73.6 29 12.2 209 87.8

Watches TV daily 0.531 0.314

Yes 336 28.0 865 72 66 12.7 455 87.3

No 13 32.5 27 67.5 - - 7 100

Daily use of video games 0.03 0.931

Yes 78 22.2 273 72.8 12 12.8 82 87.2

No 272 30.5 619 69.5 54 12.4 380 87.6

Physical activity level

Urban Area Rural Area

Variables <300 ≥300 <300 ≥300

n % n % P-value n % n % P-value

Daily use of the computer 0.001 0.862

Yes 129 23.3 424 76.7 11 12.0 81 88.0

No 221 32.1 468 67.9 55 12.5 381 87.5
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Table 4 Distribution of demographic variables, nutritional status and active and sedentary behaviours according to
physical activity level (Continued)

Supervised Physical Activity <0.001 0.037

Yes 56 15.8 299 84.2 3 4.6 63 95.4

No 293 33.1 592 66.9 63 13.6 399 86.4

Screen time <2 h 0.622 0.407

Compliant 69 29.5 165 70.5 20 10.9 164 89.1

Non-compliant 281 27.9 727 72.1 46 12.4 298 87.5
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municipality studied, there was school transportation for
children that lived farther from schools [24].
The present study found that children from rural areas

spent more time participating in active play. To better
understand this result, the existing barriers that can re-
strict the freedom of children living in urban areas, in-
cluding spaces for playing and practicing physical
activities, should be identified. The lack of security and
social problems that are present more specifically in cer-
tain neighbourhoods, such as the lack of paving, street
lighting and appropriate spaces for leisure and the prac-
tice of physical activities, can discourage urban families
from practicing physical activities [5]. Often limited by
these social difficulties and the absence of public pol-
icies, parents/guardians choose to offer other types of
entertainment to children who live in urban areas, thus
contributing to the increased use of screen devices,
resulting in the increased time spent on sedentary be-
haviours, according to the findings of the present study.
It was observed that in both the urban and rural areas,

participation in supervised physical activities was posi-
tively associated with an increased prevalence of physical
activity among children. The increased frequency of par-
ticipating in supervised physical activities among chil-
dren from urban areas reflects the increased availability
of these services, both public and private, in medium
and large cities. Vitória, the state capital, is privileged in
regard to encouraging physical activity, given that the
City Council offers free schools for learning physical ac-
tivities, popular gyms, scholarship programs for athletes
and other programs for supporting physical activities
[25]. In the private sector, there are numerous different
sports schools in the city. This reality contrasts with that
of the municipality of Santa Maria de Jetibá, where the
Table 5 Poisson regression model with robust variance,
according to physical activity level

IRR 95% CI P-value

Urban Area

Supervised physical activity 0.79 0.74 – 0.84 <0.001

Rural Area

Supervised physical activity 0.89 0.86 – 0.93 <0.001
bureau of sports and leisure activities also offers activity
options for the community, but there is a reduced num-
ber of sports schools and centres compared to the city
of Vitória.
In the present study, children from the rural area

spent a greater total time participating in physical activ-
ities. Similar results were found in American studies,
which also showed that children from rural areas are
more active than urban children [3,26]. However, the
same studies found that there was a higher percentage
of overweight children in rural environments than in
large cities, which differs from what was found in our
study.
According to Hume et al. [21], living in a rural area is

positively associated with the fact that boys meet the
recommendations for screen time and physical activity,
as found in the present study. Children living in rural
areas may have more opportunities for active play or ac-
tive transportation, as well as a reduced access to tech-
nologies such as the internet, which contributes to those
children meeting the recommendations for physical
activity and sedentary leisure. However, studies have
shown that physical activity behaviours and screen time
variables not associated [27]. Individuals who have met
the physical activity recommendations can spend much
of their leisure time participating in sedentary activities.
This theory suggests that physical activity and sedentary
behaviours are not opposite sides of the same coin, but
different coins; therefore, strategies to improve these is-
sues must behave separately.
In our study, we found that most children who did not

meet the recommendations for screen time were over-
weight, a situation widely evidenced in the literature
[28-30]. These results can be a possible cause for the
higher numbers of overweight children from urban
areas. These children spend more time engaged in sed-
entary leisure and less time engaged in physical activ-
ities. The fact that the sample from Vitória contained
higher proportions of female children could impact the
results because in rural areas, the sample was balanced
regarding gender, and there was a lower proportion of
children who did not meet the recommendations for
physical activity and screen time.
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Regarding the differences found between boys and girls
in their activity patterns, our study complies with another
study’s results that broadly describe boys as more active
than girls [31]. Physical activity is a complex behaviour
that can be influenced by many factors beyond biological
determinants and gender. The development of individual
and collective subjectivity and historical and cultural com-
ponents interlocking with economic and family charac-
teristics may all influence the decision to participate in
physical activities and maintain those habits for a period
of time [32]. Therefore, a future theoretical approach on
culture and the family traditions of each region can be
useful in understanding these differences.
There are limitations present in this study. We used

open questions for the query, which could limit the esti-
mation of values that do not exactly represent the child
in reality. In order to reduce errors generated by this
limitation, the query was applied by trained interviewers.
Another limitation was the impossibility to accurately
determine the intensity, frequency and volume of activ-
ities, a fact that restrained comparisons with other stud-
ies. This restraint is normally found in studies that use
questionnaires as an instrument for physical activity
measurement.

Conclusions
The results showed that schoolchildren from the urban
area spent more time with screen devices (television,
video games and the computer) and less time participat-
ing in physical activities than schoolchildren from the
rural area. We emphasise that regardless of the area of
residence, the children showed higher average weekly phys-
ical activity times than what is recommended by the World
Health Organization. The time spent on sedentary behav-
iours such as television, video games and the computer was
high in both contexts, but it was not associated with com-
pliance with the physical activity recommendations.
In summary, further research on this topic is needed

to better elucidate the remaining issues. The progressive
decrease in physical activity levels and the concomitant
increase in the adoption of sedentary behaviours in child-
hood and in early adolescence may be associated with
other potentially harmful health behaviours. Collecting
data for more conclusive answers may contribute to the
support of intervention strategies, particularly through
longitudinal studies, which can better explain the determi-
nants of this behaviour variance, especially in this age
range.
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