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Abstract

Physical activity in adolescence may contribute to develop healthy adult lifestyles and help reduce chronic
disease incidence. The aim of the present study was to determine the physical activity (PA) rates among
adolescents, distinguish PA rate patterns for gender and age groups, and calculate the number of adolescents
who meet the current PA guidelines. A validated questionnaire was used to collect data from 583 adolescents
aged 12 to 18 years. We calculated their usual PA rates and considered that the International PA guidelines
were followed if the subjects were physically active at least 60 minutes a day for 5 or more days per week.
Of the sample participants, only 35.4% followed the International PA guidelines (57.6% males, 14.0%
females). The older the subjects, the less physically active they were, and this trend was much more
evident among females. We conclude that the PA rates among adolescents are quite low, with a high
percentage of subjects who do no PA, especially females, which will have a negative impact on their
health in the short, mid and long term.
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Introduction
Physical activity (PA), defined as any body movement
which implies consuming energy, is the energy consumption
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component that varies the most and is found, to a certain
extent, under voluntary control.1 Physical inactivity is the
fourth leading cause of death worldwide.2 The lack of PA is
closely related with the incidence of numerous chronic
diseases and a lower quality of life.3 Cardiovascular disease
studies in adolescents indicate a high prevalence of risk
factors, especially obesity and physical inactivity.4,5 The
long-term health implications of inactivity among children
and teenagers are of utmost concern since the risks are
compounded in adulthood, and they favour the early onset
of atherosclerosis6 diabetes mellitus, mental disorders and
certain cancer types.7
According to World Health Organization data, chronic
diseases are the cause of 60% of deaths worldwide.
According to estimations, this figure could reach 73% by
the year 2020, and the majority of these diseases are
associated with a sedentary lifestyle. Practicing PA lowers
the older we become and populations with less economic
means tend to be less active than those with more resources.8
PA rates decline rapidly during secondary school years,
and rates are consistently lower among adolescent girls than
among adolescent boys.9 The National Heart, Lung and
Blood Institute's Growth and Heart Study reported that
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between the ages of 9 and 18 the average scores for female
activity dramatically decrease.9
Practicing PA is conditioned by factors which each
person individually determines, by the relation among them
and by the atmosphere in which they live. As a public health
problems, physical inactivity is a relatively recent
phenomenon because social and economic development has
led to more sedentary lifestyles.10 The importance of PA
for health has been acknowledged and recommendations
to help increase PA have been made.11
Adolescence is a critical stage to intervene with programs
aiming to increase this population's PA levels, especially
considering that behavioral patterns are generally established
in adolescence and the habits acquired during the teen years
are likely to be carried over into adulthood.12
The practice of physical activity among adolescent boys
and girls is socially conditioned over time.9 In recent years,
the rates of PA among females have risen but even today,
they continue below those for males. Perhaps the
explanation lies in the complex interaction among factors
related to the different development of motor skills or the
physical differences in growth and maturity as well as social
conditioning.
In Spain, the consequences of sedentary lifestyles and
low PA rates, as manifest in the rapidly increasing incidence
of overweight and obesity as well as type 2 diabetes, are
now major concerns for public health authorities. 13-16
Therefore, this research aims to calculate PA rates among
a sample of Valencian adolescents and to determine the
effects that gender and age may have on these rates. The
challenge we face is to adequately assess adolescent PA
habits and after analysing the data, to establish a starting
point to develop feasible, specific intervention programs.

Methods
This study was conducted in Valencia (Spain) from
October 2008 to March 2009 and involved 583 adolescents
(303 females) aged 12-18. All participants attended one of
three randomly selected high schools. Written informed
consent was obtained from the school administrators, the
parents or guardians of each participant, as well as the
individual participants before data were collected.
A self-reported, anonymous questionnaire was
specifically devised for this study in order to collect data
on the amount of PA that subjects usually engaged in during
the week. The questionnaire had been devised by combining
the tools already used in the bibliography, submitted to a

validation and reliability process in terms of the different
ages of the study sample and was distributed among the
students in their classrooms. The survey takers followed
unified instructions.
Subjects were asked to indicate the PA they did outside
school hours and during school recreation periods, and if
they travelled actively to and/or from school (i.e. on foot,
by bicycle). With this information, we calculated the
Metabolic Equivalent of Task (MET), a physiological
measure expressing the energy cost of physical activities,
defined as the ratio of metabolic rate (therefore the energy
consumption rate) during a specific PA to a reference
metabolic rate, set by convention at 3.5 ml O2.kg-1.min-1 or
equivalently. The total time a subject spent doing moderate
PA (>3 METs) on any given day was calculated. A PA rate
index was created using variables of frequency and length
of time. There were four levels of PA practice based on the
number of days per week the subject engaged in physical
activity for at least 60 minutes per day: 1=less than one
day/week, 2=one day/week, 3=two-four/days per week, and
4=five or more days per week.
Based on current international PA guidelines for
adolescents (60 minutes of moderate or vigorous exercise
everyday or almost every day of the week),2,17,18 the analysis
considered that students adhered to the PA guidelines when
they were physically active for at least 60 minutes a day
for 5 or more days per week (that is, level 4).
A descriptive analysis was done with the PA frequencies
and percentages according to the sample's gender and age.
The percentages for the levels of PA practiced were
compared in terms of gender and age with a Pearson's Chisquare test. The level of significance was p=0.05. The PA
described in the questionnaires was included in a single
variable which was divided into four levels of PA (<1 day/
week, 1 day/week, 2-4 days/week and ≥5 days/week). The
data were analysed using the SPSS statistics package for
Windows (SPSS version 17.0).

Results
Only 35.4% of the adolescents in the study sample
followed the International guidelines for PA (Table 1). Of
the four PA levels, Level 4 (≥5 days/week) predominated
(p<0.05); that is, just over a third of the participants actually
followed the guidelines. Of the three levels that did
not follow the guidelines, Level 3 (2-4 days/week)
predominated (p<0.05). Thus, it seems that almost twothirds (64.6%) of the students did less than the
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recommended amounts of PA. In fact, the data suggest that
more than a third (35.4%) of our study sample was
insufficiently active or completely inactive. The percentage
of students in our sample who exercised less than once a
week (18.4%) or only once a week (17.0%) is indeed
important since these PA frequency rates are not sufficient
to protect their bodies from cardiovascular and related
diseases.13,14,16
The percentage of adolescents who followed the
guidelines lowered the older they became. This was
especially true for female students, although the values
obtained were not significant for either gender. Likewise,
the percentage of those who practiced PA 2-4 days/week
dropped as age increased. The exact opposite was observed
for Level 1 (<1 day/week) as the percentage increased with
the students' age, although the differences were not
significant in either case.
The percentage of students who followed the guidelines
(57.6%) was significantly higher for males than for their
female counterparts (14.0%) (p<0.001). Nonetheless, the
percentage of students at levels 1, 2 and 3, i.e., those who
fell below the guideline recommendations, was higher for
females than for males; however, the differences were again
not significant.
Among those who did not follow the guidelines, there
was a higher percentage of females in all the age groups

studied: p<0.001, <14 years; and p<0.05 for both 14-15
year olds and >15 years of age.
Among the subjects who followed the guidelines, the
percentage of male students was higher for all the age
groups, and the difference was significant: p<0.05, for both
14-15 year olds and >15 years of age, but not significant
for the <14-year old students.

Discussion
Our results reveal a PA pattern which is in line with other
publications15,19 since the majority of these adolescents
practice less PA than recommended. Although a small
percentage of adolescents actually do follow the WHO's
guidelines (35.4%),17 there are still many (29.2%) who
exercise only 2-4 days/week (moderately active). Moreover,
the data from our study draw attention to the students who
exercise once a week or less (35.4%), given that these
frequency rates are clearly insufficient to provide the healthy
benefits of regular and vigorous PA.17,20
The high prevalence of PA that we observed, its harmful
health and environmental consequences, and evidence for
effective PA promotion strategies, convert this into a
paediatrics problem.
To young people who are offered participation in the

Table 1
Number (N) and percentage (%) of subjects in the sample (n=583) who meet the physical activity guidelines and the physical
activity rates distributed by gender and age group
Physical activity guideline adherence†
NO
YES
Physical activity rates (days/week)‡
Gender
Age group
<1
1
2-4
Total NO
≥5
N
%
N
%
N
%
N
%
N
%
Males

<14 years
14-15 years
>15 years
Total

2
9
15
26

4.3
8.9
12.4
9.7

0
9
11
20

0
8.9
9.1
7.4

15
27
26
68

32.9
26.7
21.5
25.3

17
45
52
114

36.2
44.6
43.0
42.4

30
56
69
155

63.8
55.4
57.0
57.6

Females

<14 years
14-15 years
>15 years
Total

10
23
42
75

20.4
20.5
35.6
26.9

14
31
28
73

28.6
27.7
23.7
26.2

16
39
37
92

32.7
34.8
31.4
33.0

40
93
107
240

81.6
83.0
90.7
86.0

9
19
11
39

18.4
17.0
9.3
14.0

57
138
159
354

59.4
64.8
66.5
64.6

39
75
80
194

40.6
35.2
33.5
35.4

Total

<14 years
12
12.5
14
14.6
31
32.3
14-15 years
32
15.0
40
18.8
66
31.0
>15 years
57
23.8
39
16.3
63
26.4
Total
101 18.4
93
17.0
160 29.2
†
Moderate or vigorous physical activity at least 60 minutes a day for 5 or more days per week.
‡
For at least 60 minutes a day.
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study did not perform physical activity so this study revealed
that adolescents are more likely to participate in programs
related to promoting physical activities when suitable
facilities and materials are also made available.
In this sample, PA diminishes with age for both genders,
although not significantly, which coincides with most
studies.9 This trend can be attributed to a combination of
biological, psychosocial and cultural factors, and will be
modified only if all children establish regular PA habits
before reaching adolescence because our study reveals that
those teenagers who did more PA stated they had done so
since they were very young. The development of positive
attitudes towards the lifelong practice of PA is crucial if
the current trends are to be corrected.
In this sample, boys were significantly more active
than girls. This trend has also been observed by other
researchers 9,19,21,22 although the differences previously
reported in the literature are not as pronounced as those
found in our study.
The differences in PA between males and females, which
seem to be the result of social conditioning, were confirmed
in this study. The notable increase in PA rates detected
among females may be attributed to the current
modernisation of Spanish society.
It is true that until quite recently, the socialisation process
in Spain meant that women were all but discouraged from
engaging in PA, exercise or sports since these were
considered exclusively masculine pursuits. This social
conditioning has given way to beliefs, attitudes and values
that, even today, favour socialisation through the practice
of sports for males, but not for females.20 Furthermore, the
idea of PA and sport in Spain has traditionally been one of
competition and promoted only those with outstanding
motor capacities for competitive purposes. Thus, if
motivation is the basic ingredient for increasing PA, it is
clear that the Spanish variety of social conditioning must
be replaced with modern socialisation processes which
allow youngsters to become enthusiastic, and this will only
take place when young people are encouraged to engage in
the activity, feel relatively competent in a given PA, and
are confident that others accept them and want them to
participate.13,14,19
Although evidence for the benefits of PA for health has
been available since the 1950s, promoting PA among
Spanish adolescents like those in our study sample,
therefore, requires an extensive and intensive populationbased strategy in order to reverse the current trend of
increasing inactivity. It is absolutely essential that
adolescents be provided with opportunities to practice PA

not only at school but also in their leisure time. Moreover,
it is vital to create sustainable settings which enable
physically active adolescents, especially females, to be
socially accepted and personally motivated. Families,
teachers, health professionals and other social agents must
be made aware that practicing PA will not only enhance a
youngster's physical and emotional well-being, but it will
also benefit his/her overall health today and in the
future.23,24 These changes will only come about if there is a
more widespread change in Spaniards' attitudes toward the
participation of young people in athletic pursuits and toward
the involvement of young women in physical activities.
Although limited by the small size and sociodemographic characteristics of the sample, this study
provides a viable base for future cross-sectional studies with
a larger sample sizes. Given the results which highlight the
extremely low PA rates among adolescents and even lower
rates among females and older adolescents, research must
continue to focus on patterns of adolescent PA so as to better
understand the reasons why this population practices less
PA, and to gain insight into the gender and age differences
found. Physical activity promotion must start early in life;
although the 'how much' remains unknown and needs
further research, the lifelong benefits of adolescent PA on
adult health are unequivocal.
In conclusion, this study revealed that adolescents are
more likely to participate in programs related to promoting
physical activities when suitable facilities and materials are
also made available.

Acknowledgements
The authors thank Arturo Giménez López, Eva Calleja
Romero and Joaquin Mateu for assisting with data
collection. Most importantly, we wish to thank all the
adolescents who participated in the survey.

References
1.
2.

3.

4.

Willett W. Nutritional epidemiology. 2nd ed. New York: Oxford
University Press; 1998.
Physical Activity Guidelines Advisory Committee. Physical
Activity Guidelines Advisory Committee Report, 2008.
Washington, DC: US Department of Health and Human Services,
2008.
Branca F, Nikogosian H, Lobstein T. The challenge of obesity
in the WHO European Region and the strategies for response Summary. Copenhagen: World Health Organization, 2007.
Hernández B, Gortmaker SL, Colditz GA, Peterson KE, Laird

Clemente-Bosch et al

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

NM, Parra-Cabrera S. Association of obesity with physical
activity, television programs and other forms of video viewing
among children in Mexico City. Int J Obes 1999;23:845-54.
Freedman DS, Dietz WH, Srinivasan SK, Berenson GS. The
relation of overweight to cardiovascular risk factors among
children and adolescents: the Bogalusa Heart Study. Pediatrics
1999;103:1175-82.
Strong JP. Natural history and risk factors for early human
atherogenesis. Pathobiological Determinants of Arteriosclerosis
in Youth (PDAY) Research Group. Clin Chem 1995;41:
134-8.
U.S. Department of Health and Human Services. Physical activity
and health: a report of the surgeon general. Atlanta: U.S.
Department of Health and Human Services, Centers for Disease
Control and Prevention, National Center for Chronic Disease
Prevention and Health Promotion; 1996.
Organización Panamericana de la Salud. La inactividad fisica:
un factor principal de riesgo para la salud en las Americas.
Washington, D.C.: OPS; 2002. (Hoja informativa No. 3).
Kimm SY, Glynn NW, Kriska AM, et al. Decline in physical
activity in black girls and white girls during adolescence. N Engl
J Med 2002;347:709-15.
Buchner D, Miles R. Seeking a contemporary understanding of
factors that influence physical activity. Am J Prev Med 2002;
23: 3-4.
U.S. Department of Agriculture, U.S. Department of Health and
Human Services. Nutrition and your health: dietary guidelines
for Americans 2000. 5th ed. Washington, D.C.: Home and Garden
Bulletin 232; 2000.
Broyles SL, McKenzie TL, Morgan CF, et al. Personal, social,
and environmental correlates of physical activity in a bi-ethnic
sample of adolescents. Pediatr Exerc Sci 2003;15:288-301.
Morley BC, Scully ML, Niven PH, et al. What factors are
associated with excess body weight in Australian secondary
school students? Med J Aust 2012;196:189-92
Foley L, Maddison R, Olds T , Ridley K. Self-report use-of-time
tools for the assessment of physical activity and sedentary

203

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

behaviour in young people: systematic review. Obes Rev 2012;
13:711-22.
Haug E, Rasmussen M, Samdal O, et al. Overweight in schoolaged children and its relationship with demographic and lifestyle
factors: results from the WHO-collaborative Health Behaviour
in School-aged Children (HBSC) Study. Int J Public Health 2009;
54:S167-79.
Blair SN, Sallis RE, Hutber A, Archer E. Exercise therapy - the
public health message. Scand J Med Sci Sports. 2012; 22:e24-8.
World Health Organization. Global recommendations on physical
activity for health. Available at: http://whqlibdoc.who.int/
publications/2010/9789241599979_eng.pdf
Cavill NA, Biddle SJ, Sallis JF. Health enhancing PA for young
people: statement of the UK expert consensus conference. Pediatr
Exerc Sci 2001;13:12-25.
Bradley RH, McRitchie S, Houts RM, Nader P, O'Brien M;
NICHD Early Child Care Research Network. Parenting and the
decline of physical activity from age 9 to 15. Int J Behav Nutr
Phys Act 2011;8:33.
Duncan M, Al-Nakeeb Y, Nevill A, Jones MV. Body image and
physical activity in British secondary school children. Eur Physic
Educ Rev 2004;101:243-60
Al-Nuaim AA, Al-Nakeeb Y, Lyons M, et al. The prevalence of
physical activity and sedentar behaviours relative to obesity
among adolescents from Al-Ahsa, Saudi Arabia: rural versus
urban variations. J Nutr Metab 2012;2012:417589.
Bonvin A, Barral J, Kakebeeke TH, et al. Weight status and
gender-related differences in motor skills and in child care - based
physical activity in young children. BMC Pediatrics 2012;12:
23.
Yam PS, Morrison R, Penpraze V, et al. Children, parents, and
pets exercising together (CPET) randomised controlled trial:
Study rationale, design, and methods. BMC Public Health 2012;
12:208
Carreras-González G, Ordóñez-Llanos I. Adolescence, physical
activity, and metabolic cardiovascular risk factors [Article in
Spanish]. Rev Esp Cardiol 2007;60:565-8.

