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ABSTRACT

Background: Television viewing (TV viewing) is an important indicator of phy-
sical inactivity. Aim: To analyze the prevalence of different leisure time behaviors and  
TV viewing among healthy adults and their association with overweight. Material 
and Methods: Cross sectional survey in which 1061 females and 925 males aged 30 
years old or more, answered a self administered questionnaire about physical activity. 
Respondents  were classified according to frequency participation in sports, walking, 
cycling and TV viewing. Body mass index (BMI) was derived from self reported 
weight and height. Results: Less than 30% of individuals participated regularly in 
sports and less than 15 and 5% reported a high frequency of walking and cycling, 
respectively. Subjects regularly engaged in sports had a lower BMI. After adjustments, 
low cycling frequency and high TV viewing were associated with overweight in men 
and women, respectively. Conclusions: The prevalence of physical inactivity during 
leisure time is high among Brazilian adults and  associated to obesity. 

(Rev Med Chile 2010; 138: 29-35).
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Asociación entre actividad física en tiempo libre 
con sobrepeso en adultos sanos

Antecedentes: Ver televisión tiene una estrecha asociación con sedentarismo. 
Objetivo: Evaluar las actividades de tiempo libre de adultos sanos y el hábito de 
ver televisión y su asociación con sobrepeso. Material y Métodos: Estudio de corte 
transversal en el cual 1.061 mujeres y 925 hombres de 30 años de edad y mas contes-
taron una encuesta auto administrada acerca de actividad física en tiempo libre. Los 
sujetos fueron clasificados de acuerdo a la frecuencia con que practicaban deportes, 
caminaban, andaban en bicicleta y veían televisión. El índice de masa corporal (IMC) 
se calculó utilizando el peso y talla que los sujetos informaron tener. Resultados: 
Menos del 30% de los individuos practicaban deportes regularmente  y menos del 15 
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Overweight and physical inactivity are 
two risk factors, which present strong 
relationship between them and have been 

associated with a variety of unhealthy outcomes1-3. 
Television viewing (TV viewing) is an impor-
tant indicator of physical inactivity, because the 
number of television sets per person increased 
following the overweight trend4 and frequently it 
is associated with adiposity and metabolic risks 
during adulthood5,6.

A conceptual model to explain the association 
between sedentary behavior and cardiovascular 
risk factors could be the decreased physical activity 
level (PAL) which would be associated with increa-
sed time spent in sedentary behavior, such as TV 
viewing. However, some authors have indicated 
the existence of a dissociation between amount 
of time spent in physical activity during leisure 
time and TV viewing and hence, that TV viewing 
and PAL should be regarded as separate behavior 
that relate to different cardiovascular risk factors5.

Few studies, however, have considered active 
behavior and TV viewing as separated entities 
and explored its impacts on body composition. 
Moreover, most of these were carried out in high-
income countries, where physical activity patterns 
are different from those observed within low and 
middle-income ones7.

In developing countries, this issue has not been 
the focus of studies and, consequently, there is a 
lack of data about it. Thus, the purposes of the 
presented study were (i) to analyze the prevalence/
correlates of different leisure time behavior and (ii) 
to investigate the association between overweight 
and both active and inactive behavior as separate 
entities.

Methods

Sample: A cross-sectional study with adults 
(≥ 30 year-old) residents in Presidente Prudente 

(~200.000 habitants), Brazil, was carried out from 
July to October 2007. The sample size of 550 sub-
jects was estimated assuming a physical activity 
prevalence in Brazilian adults of 59%8 (error of 
4.1 percentage points), power of at least 80% to 
detect differences and significance of 5%. However, 
the number of individuals actually enrolled in the 
study was much higher (n = 1.986 subjects of both 
genders), because this study was part of another 
larger public health survey.

The sample was primarily contacted through 
children from six out of 36 schools, randomly se-
lected. The students (aged 11 to 17 years) received a 
written informed consent and two questionnaires 
(behavior during leisure time and anthropometric 
data) which were sent to their parents, and were 
fulfilled at home. Out of the 2200 eligible students, 
1.001 (57%) returned with theirs parents’ data, 
totaling a sample size of 1.986 subjects (female 
n = 1.061 and male n = 925; p = 0.002) aged 30 
and over. The study was approved by the Ethics 
Committee for Research of the Sao Paulo State 
University from Presidente Prudente and written 
informed consent was obtained from participants 
prior the survey.

Nutritional status: Overweight and obesity
Both parents self-reported their body weight, 

height and schooling (years of formal education). 
The body mass index (BMI), body weight, in 
kilograms, divided by the square of the height, in 
meters, was used to classify the nutritional status 
of the subjects in overweight (≥ 25 and < 30 kg/m2) 
and obesity (≥ 30 kg/m2). 

Physical activity: sports, active leisure time beha-
vior and TV viewing

Regular participation in sports was defined as 
all moderate/vigorous intensity sport activities 
enrolled for, at least, three months before eva-
luation. Active and sedentary behaviors were also 
collected utilizing the same questionnaire9. The 
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y 5% informaron caminar o andar en bicicleta frecuentemente. Los individuos que 
practicaban deportes en forma regular tenían un IMC menor. Después de ajustar 
los datos, una baja frecuencia de ciclismo y una alta frecuencia de ver televisión, 
se asociaron con sobrepeso en hombres y mujeres, respectivamente. Conclusiones: 
Existe una asociación entre falta de actividad física recreativa y sobrepeso en este 
grupo de adultos.
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Table 1. Sample’s general characteristics grouped into gender and frequency of leisure behaviors

MEN (n = 925) WOMEN (n= 1.061)

LOW-F MID-F HIGH-F LOW-F MID-F HIGH-F

Median(IR) Median(IR) Median(IR) Median(IR) Median(IR) Median(IR)

Walking Walking

Age (years) 40.7 (8.8) 42.2 (9.8) 43.1 (11.8)* 39.1 (8.7) 39.1 (8) 40.2 (7.9)

Height (m) 1.72 (0.10) 1.73 (0.10) 1.73 (0.10) 1.60 (0.08) 1.60 (0.09) 1.60 (0.12)

Weight (kg) 80.1 (18) 78.1 (18) 74.1 (18.5)* 64.5 (16) 65 (14) 63.1 (13)

BMI (kg/m2) 26.5 (4.9) 26.2 (4.9) 25.1 (4.5)* 24.9 (6.1) 24.8 (5.1) 23.8 (5.5)

Cycling Cycling

Age (years) 41.8 (9.5) 40.7 (9.2) 40.7 (7.5) 39.5 (8.5) 37.5 (6.8) 37.4 (10.6)*

Height (m) 1.73 (0.09) 1.70 (0.11) 1.70 (0.10)* 1.60 (0.09) 1.63 (0.09) 1.66 (0.08)*

Weight (kg) 80.1 (19) 76 (17) 76 (15)* 65 (14) 63 (16) 65 (7.2)

BMI (kg/m2) 26.3 (4.8) 25.9 (4.2) 24.8 (4.6)* 24.8 (5.5) 24.3 (5.1) 23.3 (6.7)

TV viewing TV viewing

Age (years) 42.7 (13.3) 41.4 (9.2) 41.1 (8.2) 39.1 (8.2) 39.3 (8.1) 38.2 (9.1)

Height (m) 1.73 (0.10) 1.72 (0.10) 1.72 (0.11) 1.60 (0.08) 1.60 (0.09) 1.60 (0.10)

Weight (kg) 80 (18) 78 (17) 79.5 (19.5) 62 (14.7) 64 (14) 65 (17)*

BMI (kg/m2) 26.9 (5.3) 26.1 (4.7) 26.3 (5.6) 24.1 (4.7) 24.4 (5.1) 25.1 (6.5)*

*= Kruskal-Wallis test with p<0.05; LOW-F= Low frequency; MID-F= Mid frequency; HIGH-F= High frequency; BMI= Body 
mass index.

Table 2. Association between gender, sports and leisure time behaviors among adults

Men Women χ2 Men

N (%) N (%) PR (95%CI)

N. Status Normal BMI 314 (33.9) 577 (54.4) 0.001 1.00

Overweight 439 (47.5) 347 (32.7) 1.58 (1.42-1.76)

Obesity 172 (18.6) 137 (12.9) 1.57 (1.38-1.80)

Walking LOW-F 466 (50.7) 460 (43.5) 0.001 1.00

Mid-F 359 (38.9) 471 (44.5) 0.85 (0.77-0.94)

High-F 100 (10.4) 130 (12) 0.85 (0.72-1.00)

Cycling LOW-F 672 (73.7) 924 (88.1) 0.001 1.0

Mid-F 196 (20.9) 116 (10.5) 1.50 (1.35-1.67)

High-F 57 (5.4)   21 (1.4) 1.82 (1.57-2.11)

TV viewing LOW-F 124 (13.1) 135 (12.8) 0.806 1.0

Mid-F 558 (60.7) 655 (62)    0.97 (0.84-1.12)

High-F 243 (26.2) 268 (25.2) 1.00 (0.85-1.18)

Sports NO 685 (74.1) 829 (78.1) 0.041 1.0

YES 240 (25.9) 232 (21.9) 1.12 (1.01-1.24)

LOW-F= Low frequency; MID-F= Mid frequency; HIGH-F= High frequency; PR= Prevalence ratio; 95%CI= 95% confidence 
interval; N. STATUS= Nutritional status. BMI= Body mass index.
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frequency (never; seldom; sometimes; often; very 
often) of these behaviors (active = walking and 
cycling; sedentary = TV viewing) were collected 
and grouped into three categories: Low frequen-
cy (LOW-F= never and seldom), Mid frequency 
(MID-F= sometimes and often), and High fre-
quency (HIGH-F= very often).

Data’s reliability
To test the reproducibility of the parents’ self 

reported data, thirty parents were randomly selec-
ted to be interviewed at school. All the interviews 
at school were performed by a trained researcher 
in a reserved room (questionnaires and anthro-
pometry). The kappa coefficient between the two 
measures was high (schooling [k = 1.0]; BMI ≥ 25 
kgm2 [k = 0.85]; regular participation in sports: 
yes/no [k = 0.80]).

Statistical procedure
Normality was assessed and rejected (K-S test). 

Thus, numerical variables were compared with 
both Kruskal-Wallis and Mann-Whitney tests. 
The chi-squared test (χ2) was used to evaluate 

associations between overweight and all leisure 
time behaviors. After the χ2 use, the Poisson re-
gression with robust variance10, represented by the 
prevalence ratio (PR) and 95% confidence interval 
(95%CI), was carried out. For the categorical va-
riables, the agreement level was analyzed by the 
Kappa statistic. STATA 8.0 was used in all statistical 
procedures and significance level was set at 5%.

Results

Table 1 shows the general characteristics of 
the sample grouped into gender and frequency 
of leisure time behaviors. For male gender, the 
subjects situated in the highest frequency of walk 
(p = 0.001) and cycle (p = 0.010) presented BMI 
values significantly lower than the two other 
lowest frequency groups. For female gender, the 
group located in highest frequency of TV viewing 
presented the highest BMI values (p = 0.001). The 
regular participation in sports was structured as a 
dichotomized variable (yes/no), and in both male 
(Yes: 25.8 kg/m2 and No: 26.5 kg/m2; p = 0.021) 

Table 3. Association between overweight and different leisure time behaviors among Brazilian adults

Men (n= 925) Women (n= 1061)
Overweight Overweight

Crude PR                   Adjusted PR
(95%CI)                         (95%CI)

Crude PR                   Adjusted PR
(95%CI)                         (95%CI)

Walking Walking

Low-F Reference 1.00 Reference 1.00 Reference 1.00 Reference 1.00

Mid-F 0.94 (0.85-1.04) 0.92 (0.83-1.02) 0.91 (0.79-1.05) 0.92 (0.80-1.06)

High-F 0.78 (0.64-0.95)* 0.78 (0.65-0.95)* 0.86 (0.68-1.08) 0.85 (0.67-1.06)

Cycling Cycling

Low-F Reference 1.00 Reference 1.00 Reference 1.00 Reference 1.00

Mid-F 0.94 (0.83-1.05) 0.96 (0.85-1.09) 0.88 (0.70-1.12) 0.89 (0.70-1.13)

High-F 0.74 (0.56-0.98)* 0.80 (0.60-1.06) 0.71 (0.34-1.47) 0.66 (0.32-1.36)

TV viewing TV viewing

Low-F Reference 1.00 Reference 1.00 Reference 1.00 Reference 1.00

Mid-F 0.98 (0.85-1.12) 0.96 (0.84-1.11) 1.17 (0.93-1.48) 1.17 (0.93-1.48)

High-F 0.97 (0.83-1.13) 0.98 (0.84-1.15) 1.39 (1.09-1.78)* 1.34 (1.05-1.72)*

Sports Sports

NO Reference 1.00 Reference 1.00 Reference 1.00 Reference 1.00

YES 0.90 (0.80-1.01) 0.87 (0.78-0.98)* 0.86 (0.72-1.02) 0.88 (0.74-1.05)

*= p<0.05; LOW-F= low frequency; MID-F= Mid frequency; HIGH-F= high frequency; PR= prevalence ratio; 95%CI= 95% 
confidence interval; Adjusted PR= adjusted by schooling.
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Figure 1. Association between regular participation in sports and nutritional status in Brazilian adults of both genders.

Table 4. Multivariate model for association between overweight and different leisure time behaviors 
among Brazilian adults

Presence of Overweight or Obesity

Men (n = 925) Women (n = 1.061) Total (n = 1.986)

Adjusted PR (95%CI) Adjusted PR (95%CI) Adjusted PR (95%CI)

Walking LOW-F Reference 1.00 Reference 1.00 Reference 1.00

Mid-F 0.95 (0.86-1.05) 0.95 (0.82-1.10) 0.92 (0.84-1.01)

High-F 0.85 (0.69-0.99)* 0.91 (0.71-1.17) 0.83 (0.71-0.98)*

Cycling LOW-F Reference 1.00 Reference 1.00 Reference 1.00

Mid-F 0.97 (0.86-1.10) 0.90 (0.71-1.15) 1.02 (0.91-1.14)

High-F 0.82 (0.61-1.11) 0.65 (0.32-1.33) 0.84 (0.64-1.12)

TV viewing LOW-F Reference 1.00 Reference 1.00 Reference 1.00

Mid-F 0.95 (0.83-1.10) 1.23 (0.96-1.57) 1.06 (0.92-1.21)

High-F 0.98 (0.84-1.15) 1.42 (1.09-1.83)* 1.16 (1.00-1.34)*

Sports NO Reference 1.00 Reference 1.00 Reference 1.00

YES 0.91 (0.80-1.02) 0.95 (0.79-1.15) 0.95 (0.85-1.06)

*= p<0.05; LOW-F= low frequency; MID-F= Mid frequency; HIGH-F= high frequency; PR= prevalence ratio; 95%CI= 95% 
confidence interval; Adjusted PR= adjusted by schooling.

and female gender (Yes: 23.9 kg/m2 and No: 24.6 
kg/m2; p = 0.048), the BMI medians values of the 
group “yes for regular participation in sports” were 
significantly lower than the other group.

Individuals were classified as overweight or 
obese 66.1% (n = 611) in male gender and 45.6% 
(n = 484) in female gender (p = 0.001). Men 
presented higher rate of engagement in cycling 
and regular participation in sports during leisure 

time than women (Table 2). During leisure time, 
women were more engaged in walk than men 
only in MID-F group. The associations between 
nutritional status and each leisure time behaviors 
are shows in Table 3. Even after adjusts for the 
confounders, there was an association between 
overweight and walking/sports for male gender 
and between overweight and TV viewing on fe-
male gender.

Leisure behaviors and overweight - R. A. Fernandes et al
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 Figure 1 presents the associations between 
regular participation in sports and nutritional 
status. The positive answer for regular partici-
pation in sports was negatively associated with 
obesity in males and marginally significant in 
females. In the final regression model, sedentary 
and active behaviors were simultaneously entered 
in the Poisson regression as independent variables 
(Table 4). The association between overweight 
and walking in men and overweight and TV 
Viewing in women remained significant after 
this new adjustment.

Discussion

The prevalence of overweight/obesity was high 
(55.1%) in this population sample and higher in 
men (66.1%) than in women (45.6%). These rates 
are higher than those observed in 2003 in Brazilian 
men (49%) and women (52.8%)11 and are similar 
to Australians’ self-reported data, where the overall 
overweight rate was 49.9% (male= 60% and female 
= 45%)12. In agreement with our data, the last 
national surveys (1973, 1989, and 2003) indicated 
that overweight increased and constitutes a public 
health problem which must be closely monitored.

In developing countries, the prevalence of 
physical inactivity among adults is high8,13, and our 
data are similar, since during leisure time less than 
30% of the analyzed sample participated regularly 
of sports, and less than 15% and 5% reported hig-
hest frequency of walking and cycling, respectively. 
Approximately one out of ten (11.2%) subjects 
reported a high frequency of walking while only 
3.3% reported a high frequency of cycling. This 
higher practice of walking than cycling was also 
reported by Wendel-Vos et al14, in adults from a 
Dutch town. There is not data about cycling in Bra-
zilian population, however, walking is a common 
physical activity in developed and developing na-
tions, as well as is an inexpensive/more accessible 
activity than cycling, characteristics which could 
explain this more elevated practice of walking in 
the general population.

The gender is an important confounder in the 
epidemiology of physical activity, where men are 
more physically active than women5,13-15. In our 
sample, both highest frequency of cycling and re-
gular participation of sports were associated with 
male gender, while walking frequency (HIGH-F) 
was similar in both genders. The observed dis-

sociation between walking and gender, and the 
association between male gender and sports are 
in agreement with previous researches in Brazilian 
adults. Hallal et al13, reported that men walk more 
than women in all-domains of physical activity, 
but these differences did not remain significant 
in the leisure time activities. Furthermore, men 
are more likely to practice physical activities of 
vigorous intensity such as sports and exercise, 
while women practice more non structured/
light activities such as dance and housework5,16. 
Recently, Gonçalves et al17, reported that Brazilian 
male adolescents have more social and family su-
pport to engage in physical activities than female. 
Moreover, in Brazil the occurrence of perceived 
personal barriers to engagement in leisure-time 
behaviors is more frequent in the female gender7.

In both genders high PAL has been associated 
with reduced adiposity/plasma lipid profile5,18, 
and TV viewing with increased metabolic risk 
factors5,6. When numerical variables are analyzed, 
the information from our study agreed with these 
previous data, where highest BMI values were ob-
served in men grouped in lowest frequency group 
for walking and cycling. However, this difference 
was observed only in males, because in women 
only highest frequency group for TV viewing pre-
sented significantly increased BMI values.  When 
the categorized variables are analyzed in men, 
the highest frequency group for cycling (crude 
model) and walking were associated with lower 
occurrence of overweight. In the adjusted model, 
after adjustment for confounders, only walking 
remained statistically significant. In females, only 
TV viewing was associated with a higher frequen-
cy of overweight. In both genders, the effects of 
walking and TV viewing remained significant 
even after analysis of all leisure time behaviors si-
multaneously as independent variables, indicating 
independent effects over overweight among these 
variables and agreeing with Aadahl et al5.

TV viewing seems to be positively associated 
with adiposity in different ways (e.g., unhealthy 
eating or snacking), while the physical activity is 
associated with lower adiposity due to larger use of 
nutrients as source of energy to perform physical 
activity. Cleland et al.19 verified that the association 
between TV viewing and waist circumference was 
attributed partially to the consumption of foods 
while TV viewing, but not for the reduction of the 
total physical activity.

Leisure behaviors and overweight - R. A. Fernandes et al
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In the present study, the subjects of both gen-
ders that regularly engaged in sports of moderate 
or vigorous intensity, at least three months before 
the survey, presented lower BMI values than those 
not engaged. In addition, although it was not pos-
sible to analyze accurately the intensity or a prior 
period of engagement in walking and cycling, 
our data showed that the highest frequency of PA 
practice was associated to overweight, indicating 
the relevance of inclusion the PA in the people 
lifestyle, instead of only increasing the intensity.

The present study has several strengths, such 
as its large sample size and reliability of its self-
reported measures; but its limitations also should 
be recognized. Thus, the cross-sectional design 
cannot establish a causal relationship between 
independent variables and overweight and for 
this reason it constitutes the main limitation of 
this survey.

In conclusion, our data indicate that the 
prevalence of physical inactivity during leisure 
time is high among Brazilian adults and also is 
strongly associated with gender. Furthermore, 
TV viewing and active behaviors during leisure 
time are dissociated entities and, also, differently 
and independently associated with overweight in 
each gender.
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