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Abstract  The aim of this study is to examine the patterns of physical activity of adolescents, according to age and gender. 
The sample includes 877, twelve, fifteen and eighteen year’s old adolescents (436 boys, 441 girls) from Metropolitan Lisbon 
Area. Physical activity was assessed by five items 4-point scale: frequency of physical activity participation per week, 
participation in organized physical activity, participation in unorganized physical activity, intensity, and participation in 
competitions. To express the activity levels of the adolescents an index of physical activity was computed by summing these 
five items range from 5 to 20 points. The mean index of the participants was 15.15±5.15. The boys showed higher values than 
the girls. It was interesting to observe that the lowest value for the boys, at 18 years of age (14.65±5.70), was higher than the 
highest value for the girls at 12 years of age (14.10±4.60). With the increase of age, a decrease of the amount of physical 
activity is evident which indicates a reduction in the general levels of participation physical activity. Although the decrease 
was registered, for the girls from 12 to 15 years old it was very slight, being the largest break from 15 to 18 years old. The 
amount of teenagers classified as sedentary increases throughout their adolescence. The global consideration of these facts is 
worrying because from a scientific point of view, the value of physical activity for health if unquestionable. 
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1. Introduction 
The changes in diet and lifestyle as a result of 

industrialization, urbanization, and economic development, 
have occurred rapidly in the last few decades. The 
combination of an unhealthy diet and a sedentary lifestyle is 
having a significant impact on the state of health of the 
population, to the point where a global problem already 
exists[1,2]. Several epidemiologic studies have shown that 
the relation between an active lifestyle and the risk of 
illness or death is inversely proportional[3-5]. 

The importance of the epidemiologic data, and the effects 
of physical activity on health, is unquestionable. However, 
this information alone does not lend itself to creating 
perspectives of change in health improvement. From the 
studies about young people’s participation in physical 
activity, some factors that determine the level or intention 
of participating can be pointed out and called correlates or 
determinants[6,7]. Correlates are from research that 
assesses only statistical association, and determinants are 
identified in studies of aetiological design[8]. 

From research of physical activity, age and gender can be  
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identified as two correlates or determinant factors[6,9]. 
Male gender is a consistent positive determinant of physical 
activity in children[10], and a correlate factor for 
adolescents[11-13]. Although the correlation exists between 
physical activity and being male, studies that assessed other 
physical activities (non-sport) show no consistent sex 
differences across adolescence[14]. Regarding age, several 
studies have shown that it is negatively associated to 
physical activity among adolescents[13,15-17]. However, in 
a review of correlates and determinants age was 
inconsistently related to physical activity[7]. 

Although most studies pointed out that sex and age can 
be correlate factors of physical activity among adolescents, 
it cannot be ignored that studies show some inconsistency. 
This could be due to cultural and contextual differences. 
Thus, the aim of this study is to examine the patterns of 
physical activity of Portuguese adolescents living in an 
urban area, according to age and sex, and to establish a 
comparative analysis to identify the differences. 

2. Material and Methods 
Participants 
The participants were 877 (436 boys, 441 girls), twelve, 

fifteen, and eighteen year old adolescents (table 1), who 
attend 6 randomly selected public schools in the 
Metropolitan Lisbon Area. The criteria used for the choice 
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of the participants were their participation in Physical 
Education classes, and not having any health problems that 
could limit their practice of sport. The study was conducted 
according to ethical standards in sport and exercise science 
research[18] and the protocol received approval from both 
the institutional review board of the Faculty of Human 
Kinetics, and the Portuguese Minister of Education. 

Table 1.  Characteristics of the sample, by gender 

 
 Boys  Girls  Totals 

 N %  N %  N % 
Ages          
12 years  125 14.3  125 14.3  250 28.5 
15 years  271 30.9  279 31.8  550 62.7 
18 years  40 4.6  37 4.2  77 8.8 
BMI          
Non-obese  385 88.4  404 91.7  790 90.1 
Overweight  39 8.9  34 7.7  73 8.3 
Obese  12 2.7  3 0.6  14 1.6 
ESE          
High  284 32.4  245 27.9  264 30.1 
Middle  427 48.7  420 47.9  424 48.3 
Low  166 18.9  212 24.2  189 21.6 
Total  436 49.7  441 50.3  877 100.0 

Data collection instruments 
The data was collected by a questionnaire published by 

Ledent el al.[19]. The questionnaire had five questions and a 
4-point scale to assess physical activity: 1) Outside school do 
you take part in organized sport? (1=never, 2=less than one 
time a week, 3= several times a week, 4=every day), 2) 
Outside school do you take part in non-organized sport? 
(1=never, 2=less than one time a week, 3= several times a 
week, 4=every day), 3) Outside school, how many times per 
week do you take part in sport or physical activity for at least 
20 minutes? (1=never or less than once a month, 2=once a 
moth or once a week, 3=2 to 3 times a week, 4=every day), 4) 
Outside school hours, how many hours per week do you 
usually take part in physical activity so much that you get out 
of breath or are sweating? (1=none, 2=approximately 1 hour, 
3=2 to 6 hours, 4=7 or more hours), 5) Do you take part in 
competitive sport? (1=no, 2=yes, I do it in the school setting, 
3=yes, I do it in a club, 4=yes, I do it at the national or 
international level). These items were used in Portuguese 
and other European populations previously to assess 
physical activity with good reliability[12,20]. To express the 
activity levels of the students, an index of physical activity 
was computed by summing these five items, range from 5 to 
20 points[12,19,20]. 

Body mass index (BMI) was calculated from self-reported 
height and weight (kg/m2). Thus, adolescents were 
categorized into non-obese, overweight and obese according 
to age-adapted BMI values[21]. Socioeconomic status (SES) 
was calculated based on parental occupation and educational 
level. Parents’ occupation titles were regrouped in order to 
classify the subjects as lower, middle, and upper class. The 
lower class included skilled and unskilled manual workers, 
farmers, and fishermen; the middle class included service 

occupations such as nonprofessional health service workers, 
office clerks, and salespeople; the upper class consisted of 
business-owners, executives, university-educated specialists 
and professionals[22]. 

Procedures 
Prior to starting the questionnaire application, institutional 

consent was sought to carry out the research. In addition, 
informed written consent was obtained from the students and 
their legal guardians. The adolescents filled out the 
questionnaire in Physical Education class. Of the 3115 
children and adolescents who attend the six schools, 2670 
responded to the questionnaire for a response rate of 87.5%. 
From those 2670, we selected adolescents aged 12, 15 and 18 
years (n=877). The rationale for selecting these ages was 
based on developmental changes in adolescents[23]. 

Statistical analysis 
The mean and the standard deviation were calculated for 
each age group and for each gender. To evaluate whether 
gender and age significantly affected the index of physical 
activity, two way ANOVA, followed by the post hoc HSD of 
Turkey were used. The significance of the difference 
between genders within each age group was evaluated using 
a t-Student test for independent samples. The normality of 
the index of physical activity in the different groups was 
evaluated by the Kolmogorov-Smirnov test with Lilliefors’ 
correction. For students aged 12 and 15, of both genders, the 
distribution of the variable was not normal. However, as 
those groups had a dimension that was much larger than 30, 
we applied the central limit theorem. The homogeneity of the 
variances was validated with the Levene test. The statistical 
analyses were executed with the SPSS 15.0 and the 
significance level was 0.05.  

3. Results 
The indexes of physical activity of each group and of the 

general sample are presented in table 2. On a scale of 5 to 20 
the mean index of the participants was 15.15±5.15. The boys 
showed higher values than the girls in all age groups. It was 
interesting to observe that the lowest value for the boys at 18 
years of age (14.65±5.70) was higher than the highest value 
for the girls at 12 years of age (14.10±4.60). With the 
increase of age, a decrease of the amount of physical activity 
is evident which indicates a reduction in the general levels of 
participation in physical and sports activities. Although the 
decrease was registered, for the girls from 12 to 15 years old 
it was very slight, with the largest break being from 15 to 18 
years of age. 

According to the data from ANOVA, the effect of 
interaction between the age and gender factors was not 
significant (F(2,871)=0.043; p=0.958). With respect to age, a 
significant effect on the amounts of physical activity was 
verified (F(2,871)=4.617; p=0.01; eta2=0,01; power=0.780). 
Through the analysis of the post hoc test HSD of Tukey, 
significant differences occurred between the ages of 12 and 
18 (p=0.012) and between 15 and 18 (p=0.016). Similarly, 
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after considering the effect of age, gender significantly 
influenced the amount of physical activity (F(1,871)=28.074; 
p<0.001; eta2=0,031; power=1), being the power of the test 
maximum. 

Table 2.  Index of physical activity according to age and gender 

Age 
Gender 

p Total 
Male Female 

12 years 16.70±5.65 14.10±4.60 <0.001 15.40±5.30 

15 years 16.45±4,95 14.05±4.90 <0.001 15.20±5.05 

18 years 14.65±5.70 12.35±4.75 0.062 13.55±5.35 

Total 16.35±5.25 13.90±4.80 <0.001 15.15±5.15 

The effect of interaction between age and gender, and the singular effects of 
gender and age were tested by ANOVA. 
The comparison of gender at 12, 15 and 18 years were tested by t test. 

At the age of 12, the amount of physical activity of boys 
and girls differed significantly (t(248)=3.990; p<0.001), 
verifying the same result between the 15 year old pupils 
(t(548)=5.769; p<0.001). For the age of 18, the significance 
of the differences was not statistically relevant (t(75)=1.895; 
p=0.062), showing that with the increase of age the 
differences between boys and girls tends to disappear. 
However, the direction is opposite to the desired one, given 
that the amount of physical activity decreased in both 
genders. 

4. Discussions 
From the results of this study we were able to verify that 

the general index of physical activity lies on the medium 
point of the scale, indicating that the group of students was 
not very active. The index of physical activity was inversely 
proportional to the increase of age,  for both genders. 
However, among the girls the difference between 12 and 15 
years was almost non-existent. The boys, with higher values, 
had higher levels of participation than the girls, for all ages. 

The results of this study are on the same line as others 
where the decrease in physical activity with increase of age 
was verified[15-17]. 

In a longitudinal study in Finland, Telama and Yang[24] 
verified a decrease in physical activity, especially between 
12 and 18 years for boys and 12 and 15 for girls. Our results 
are slightly different with respect to the girls, the turning 
point being from 15 to 18 years. For the boys, between 12 
and 15 significant differences were not recorded although a 
tendency was already visible. 

In the United States of America, similar results to ours 
were found, the age group 15 to 18 being the one with a 
higher risk of decrease[16]. As for the 15 year olds, these 
authors verified a 5% decrease in physical activity per year. 
Seabra et al.[25], in another study with similar characteristics, 
observed the biggest decline from 16 years onwards, which 
can be inserted into 15 to 18 groups. The variation in the 
results could be linked to the different methodologies of the 

studies, or to the difficulty of the adolescents reporting the 
amount of physical activity[26]. 

One consistent piece of data is the existence of a decrease 
in physical activity with the increase of age. Having verified 
this decrease, it would be interesting to inquire as to what 
kind of activity offers most guarantee of stability given that, 
to calculate the index of physical activity, both formal and 
informal activities were taken into consideration. In this 
respect, Aarnio et al.[27], as observing a constant decline of 
16, 17 and 18 year old adolescents, they noticed that the ones 
who showed most stability in participation were the ones 
who were involved in organized activities. Those results 
were reinforced by the discoveries of Telama et al.[28], 
where the ones who participated in organized physical and 
sports activities while young, were more active as adults than 
the ones who didn’t participate. This finding seems to 
suggest that organized activities showed a higher probability 
of keeping adolescents loyal to physical activities and also to 
induce high levels of energy expenditure[29]. 

The tendency to decrease physical activity with the 
increase of age is a constant variable in Europe[15]. Riddoch 
et al.[17], in what is considered the first study to measure 
objectively physical activity with a representative sample of 
European children, verified that 9 year old children were 
considerably more active than 15 year old adolescents, 
presenting similar results in all countries. Virtually all 9 year 
old children practice the same amount of physical activity, or 
more than recommended, whilst only a small percentage of 
15 year olds did.  

The significant differences observed in our study were 
between 12/15 and 18 year olds. It is thought that the small 
differences between this study and others may be related to 
the different methods of evaluation of physical activity that 
didn’t allow for an objective comparison of results. 
Nevertheless, despite the differences between the studies, the 
decline of physical activity with increase of age is a known 
and accepted phenomenon. However, it is not well 
understood, because the mechanisms that create this decline 
are unknown. 

Looking to summarize the findings about the ages where 
the decline can be observed, Sallis[30], by analysing various 
studies, concluded that the ages between 13 and 18 are at risk. 
Having also observed the decline in animals, the author was 
lead to suppose that the decline had a biological origin. The 
consistency of the results of the study of Riddoch et al.[17] 
between different countries is in some way congruent with 
Sallis[30] assumptions, allowing one to state that children’s 
and adolescents’ physical activity is probably determined 
biologically. This being true, it is possible to state that this 
tendency to decline is something that has always existed. 

This line of reasoning presents some problems because 
there are studies, although not very many, where the decline 
of physical activity was not verified[31]. Also, one can’t 
ignore that in this study, despite the effect of age being 
significant on the index of physical activity, it only explained 
1% of the variability, which means that it could be related to 
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other factors (e.g., academic issues for the older students, 
who experience the pressure of final exams to complete their 
secondary education and apply to higher education). 

In order to find answers to explain the differences of levels 
of participation in physical activity within adolescents, more 
studies are needed. 

As far as the difference between genders is concerned, the 
fact that the boys had higher values than the girls is a 
common statement; one that agrees with many other 
investigations[11,25]. In the overwhelming majority of 
studies, it can be clearly observed that boys are more 
physically active than girls. This is a phenomenon common 
to all countries and appears to be a common denominator in 
people with different ethnicities[11]. Our studies corroborate 
this fact and reinforce it for young people from urban areas. 

From the analysis of the results of several studies, 
significant associations between physical activity and gender 
are observed[6,9]. The differences can be explained 
sociologically: boys are more encouraged to practice 
physical activity, they have more opportunities out of school, 
and reveal more positive experiences of physical activity. 
Girls, on the other hand, are guided toward other types of 
activities that are more related to the social role that is 
envisioned for them when they become adults. Although the 
role of women in society has undergone profound changes in 
the last few decades- resulting consequently in an increase of 
their participation in physical activity-the levels of 
participation are still far from matching up. For this reason, 
found significant differences were found. 

Our study unearthed, as well as confirmation of results 
from other studies, a few curious elements. For 18 year old 
students, although the boys showed a higher amount of 
physical activity, the differences weren’t statistically 
significant. This shows an approximation of the values as age 
increases and suggests a decrease in the levels of physical 
activity that is more pronounced in the boys. These results do 
not agree with those of Seabra et al.[25], whose sample was 
also made up of Portuguese adolescents and teenagers and 
also evaluated physical activity through a questionnaire.  

It is believed that the similarities found between genders 
may be related to the time at which the investigation was 
carried out. The field work was done close to the end of the 
school year, meaning that the students were probably 
concentrating on exams that were shortly to come. The social 
pressure and the need for obtaining good grades may have 
altered their usual routine and made girls and boys match up 
with respect to the levels of practice of physical activity. 

The current findings show that boys are more active than 
girls and physical activity decreases with age. This 
information is important for the development of 
interventions aimed at increasing physical activity among 
adolescents in general, and among girls and older young 
people in particular. Schools can play an important role in 
promoting physical activity across all adolescents at 
school-age, and minimizing the difference between boys and 

girls (once they spend the same time at the school and the 
same opportunities are available for both). 

Some limitations to this study should be acknowledged. 
Data was collected cross-sectionally, thereby making it 
impossible to determine cause and effect. Data was collected 
via self-report rather than objectively measured. Although 
the questions have previously demonstrated both reliability 
and validity, responses could be subject to bias. Participants 
were from 6 schools from an urban area, thus limiting the 
generalization of the results to other locations, particularly 
rural areas. 

5. Conclusions 
Although the effects of being active are commonly 

assumed as beneficial, younger students do not always 
choose to participate in physical and sports activities. The 
boys are clearly more active than the girls but the differences 
tend to minimize with the increase of age. The amount of 
young people classified as sedentary increases throughout 
their adolescence. The global consideration of these facts is 
disturbing because, from a scientific point of view, the value 
of physical activity for health is unquestionable. 
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