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Abstract

Background

Representative data for the Spanish population regarding physical activity (PA) behaviors
are scarce and seldom comparable due to methodological inconsistencies.

Aim
Our objectives were to describe the PA behavior by means of the standardized self-reported

International Physical Activity Questionnaire (IPAQ) and to know the proportion of the Span-
ish population meeting and not meeting international PA recommendations.

Material and Methods

PA was assessed using the IPAQ in a representative sample of 2285 individuals (males,
50.4%) aged 9-75 years and living in municipalities of at least 2,000 inhabitants. Data were
analyzed according to: age groups 9—12, 13—-17, 1864, and 65—75 years; sex; geographi-
cal distribution; locality size and educational levels.

Results

Mean total PA was 868.8+660.9 min/wk, mean vigorous PA 146.4+254.1 min/wk, and mean
moderate PA 398.1+408.0 min/wk, showing significant differences between sexes
(p<0.05). Children performed higher moderate-vigorous PA than adolescents and seniors
(p<0.05), and adults than adolescents and seniors (p<0.05). Compared to recommenda-
tions, 36.2% of adults performed <150 min/week of moderate PA, 65.4% <75 min/week of
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vigorous PA and 27.0% did not perform any PA at all, presenting significant differences
between sexes (p<0.05). A total of 55.4% of children and adolescents performed less than
420 min/week of MVPA, being higher in the later (62.6%) than in the former (48.4%). High-
est non-compliance was observed in adolescent females (86.5%).

Conclusion

Sex and age are the main influencing factors on PA in the Spanish population. Males
engage in more vigorous and light PA overall, whereas females perform more moderate
PA. PA behavior differs between age groups and no clear lineal increase with age could be
observed. Twenty-seven percent of adults and 55.4% of children and adolescents do not
meet international PA recommendations. Identified target groups should be addressed to
increase PA in the Spanish population.

Introduction

Regular physical activity (PA) contributes to the primary and secondary prevention of several
chronic diseases and is associated with a reduced risk of premature all-cause death in all age
groups [1,2]. Likewise, regular PA prevents unhealthy body mass gain and obesity, whereas
sedentary behaviors may promote them [3].

Given that PA is a complex and multidimensional behavior, precise and reliable quantifica-
tion can be difficult [4]. Although subjective methods have their limitations [5], the Interna-
tional Physical Activity questionnaire (IPAQ) has since become the most widely used physical
activity questionnaire for every age stage [6], suggesting that characteristics of age, sex, locality
size, and social status should be considered when designing PA strategies [7].

According to several international and national organizations, to promote and maintain
health all adults over 18 years of age should perform moderate-intensity aerobic PA for a mini-
mum of 150 minutes, or vigorous-intensity aerobic PA for a minimum of 75 minutes, every
week of the year [8-11]. Combinations of moderate- and vigorous-intensity PA (MVPA) can be
performed to meet this recommendation. Along the same lines, children and young people aged
5-17 years should accumulate at least 60 minutes of MVPA daily [10] throughout the year.

Scientific studies determining the PA patterns in Spain are scarce, despite the positive impact
of PA on public health [12-14]. Available data from different sources, have given discrepant
results regarding the Spanish population. Eurobarometer data from 2014 indicate that Spaniards
who exercised or participated in sports at least once a week had increased 6% with respect to
Eurobarometer data from 2010 (44% vs. 38%) [15,16]. The Spanish National Health Survey
(2011/2012) revealed that when considering both primary and leisure-time PA activities, 40.9%
of adults (49.4% males, 32.4% females) aged 15-69 years perform vigorous to moderate PA
weekly using IPAQ [17]. However, this study did not split the sample into different age groups,
especially into adults and adolescents. Moreover, they did not study the PA behaviors of senior
people (> 69 ages). In a representative study in Catalonia, 37.9% and 38.8% reported engaging
in vigorous and moderate levels of PA, respectively. Also, the prevalence of activity during lei-
sure time was 16.1% [18]. Nevertheless, all these data lack comparability because different physi-
cal activity questionnaires, definitions, and criteria for adequate levels of PA were used.

On the other hand, there have been important social and lifestyle changes in the Mediterra-
nean area in the last years which could have contributed to make important changes in leisure
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time activities which have notably contributed in reducing PA [19]. Given there's sound evi-
dence showing that PA is associated with a range of health benefits, to address properly public
health policies, it is necessary to have a clear picture of the population's PA behavior.

Within this context, the main objective of the present study was to describe the PA activity
behavior by means of an established standardized instrument for the assessments of self-
reported PA behavior (IPAQ), and the distribution by sex, age group, geographical distribu-
tion, and locality size, in a national representative sample of the Spanish population. The sec-
ond objective was to know the proportion of the Spanish population meeting and not meeting
international PA recommendations. The present findings from the ANIBES (“Anthropometry,
Intake, and Energy Balance in Spain”) study provide an overall PA picture and can be used to
define target public health policies based on scientific evidence in the near future.

Materials and Methods

The overall design, protocol, and methodology of the ANIBES study have previously been
reported in detail [20,21].

Study participants

The design of the ANIBES study aimed to define a sample size that is representative of all indi-
viduals living in Spain (excluding the autonomous cities of Melilla and Ceuta in North Africa)
aged 9-75 years and living in municipalities of at least 2,000 inhabitants. The sample for the
ANIBES Study was designed based on 2012 census data published by the INE (Instituto Nacio-
nal de Estadistica/Spanish Bureau of Statistics) for Sex, Age, Habitat Size and Region. The total
sample size was calculated based on a 0.05 probability of Type I error (rejecting a null hypothe-
sis when it is true) and 0.1 probability of Type II error (accepting a null hypothesis when it is
wrong) in the main outcome of the study (energy intake). The initial potential sample was
2,634 individuals, and the final sample comprised 2009 individuals (2.23% error and 95.5%
confidence interval). In addition, a boost sample was recruited for the youngest age groups (9-
12; 13-17), and oldest age group (65-75 years) so as to include at least 200 individuals per age
group (error +/- 6.9%). For this analysis, the final sample plus boost consisted of 213 children
aged 9-12 years, 211 adolescents aged 13-17 years, and 206 seniors. Therefore, the random
sample plus booster was 2,285 participants. However, the booster data are only analysed in the
context of the analysis of these specific subgroups and not in the context of the analysis of the
main random sample. The ANIBES sample reflected the distribution in the population living
in Spain (1013 males, 50.4%, and 996 females, 49.6%).

For the sampling, the following variables were taken into account: age groups ((children (9-
12 years), adolescents (13-17 years), adults (18-64 years), and seniors (65-75 years)); adults
group ((young adults (18-30 years), middle adults (31-49 years) and old adults (50-64 years)),
sex; geographical distribution (Northeast, Levant, South, West, North-Central, Barcelona,
Madrid, and Balearic and Canary Islands); and locality size (2,000-30,000 inhabitants, rural
population; 30,000-200,000 inhabitants, semi-urban population; and over 200,000 inhabitants,
urban population). Geographical distributions were grouped into 4 different regions (Center,
Atlantic, Mediterranean and South). Additionally, educational level was considered for sample
adjustment.

Several exclusion criteria were applied: individuals living in an institutional setting (e.g. col-
leges, nursing homes, hospitals); individuals following a therapeutic diet due to recent surgery
or any medical prescription; potential participants with any transitory illness (e.g. flu, gastroen-
teritis, chicken pox) at the time fieldwork was undertaken; and individuals employed in areas
related to consumer science, marketing or the media. However, individuals under the following
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conditions were considered eligible for inclusion: those following dietary protocols, such as for
the prevention of hypertension, diabetes, hypercholesterolemia, or hyperuricemia; pregnant
and lactating women; people with diagnosed allergies and/or food intolerance; or those with
metabolic disease, for example, hyperthyroidism or hypothyroidism.

The ANIBES study was conducted using stratified multistage sampling, and 128 sampling
points were considered, for more coverage and representativeness. No pre-recruitment was
considered, to minimize the risk of bias in responses.

Fieldwork

All participants were informed of the protocol and risks/benefits and all adults signed a written
consent form prior to participation. In the same line, informed written consent from children
and adolescents was obtained from participants and parents or guardians. The final protocol
was approved by the Ethical Committee for Clinical Research of the Region of Madrid, Spain.
The study was coded as “FEN 20137, and approved on May 31, 2013. Fieldwork for the
ANIBES study was from mid-September 2013 to mid-November 2013 (3 months).

Physical activity level

During a face-to-face visit, trained researchers administered the IPAQ [22,23] to adults; the
modified IPAQ, according to the HELENA study [24,25], was administered to children and
adolescents. This IPAQ was not specifically validated for children under the age of 12. Children
answered the questionnaires, with the parents being present.

Data collected from the IPAQ surveys were summed within each PA domain to estimate the
total time spent in PA related to occupational, transportation, household, and leisure activities.
The questionnaire was scored using established methods, available on the IPAQ website (www.
ipaq.ki.se). Minutes at each intensity level exceeding 180 per day were truncated to 180 to
avoid extreme outliers. However, in MVPA the maximum was 360 minutes/day (2520 min-
utes/week), as a sum of moderate PA (180 min/day) and vigorous PA (180 min/day). Likewise,
in total PA the maximum was 540 minutes/day (3780 minutes/week), as a sum of light PA (180
min/day), moderate PA (180 min/day) and vigorous PA (180 min/day). These data were sum-
marized to report PA by categories, according to the measured PA (light, moderate, vigorous,
MVPA and total PA).

Statistical treatment

Data are presented as means, standard deviation, median, percentiles, ranges and percentages.
Analyses were performed using SPSS version 22.0 (SPSS, Inc, Chicago, Illinois, USA). The level
of significance was set at 5%. Once all the information on PA was transformed into min/wk,
the Kolmogorov-Smirnoff test was used to test if the variables followed a normal distribution,
to decide between parametric or non-parametric analysis. As variables were non-normally dis-
tributed, non-parametric tests were performed. Differences by age, geographical distribution,
locality size, and educational level and between sexes were performed using Kruskal-Wallis for
independent samples (K-samples). To determine if differences existed between different points
into sample quotas a post-hoc test (pairwise comparisons controlling significance) was applied.
Likewise, for differences between sexes Mann-Whitney test was used (2 samples).

On the other hand, participants were classified according to whether they did meet or not
meet each of the international PA recommendations for their age group. This distribution was
performed according to different age groups and sexes. A Z-test was used to discern the differ-
ences between two proportions among different sex and age groups.
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Results

Table 1 describes the sample distribution divided by age, sex, locality size, geographical distribu-
tion, and educational levels. Tables 2-5 present descriptive PA data of the total sample and
divided by age, sex, locality size, geographical distribution, and educational levels. Tables 6 and
7 show the proportions of participants who did not meet international PA recommendations. In
the annex, Table 8 presents descriptive data of light PA which will not be further commented.

Total PA

In the total sample, children had greater total PA than adolescents, adults and seniors (p< 0.05).
Young adults had less total PA than other adults (p< 0.05) (Table 2). In males, children had
higher total PA levels than other groups (p < 0.05); and adolescents had also higher total PA
than seniors (p < 0.05). In females, adolescents had lower total PA than girls and adults (p<
0.05). Young adult females engaged in lower total PA than the other two adult groups (p< 0.05).

On the other hand, children and adolescent males practiced more total PA than females
(p< 0.05). However, in total adults and old adults females had higher PA than males (p<
0.05). Total sample and females living in the Atlantic region showed higher levels of total PA
than those living in the South of Spain (p<0.05). Likewise, females from semi-urban localities
and with secondary educational levels s performed more total PA than males in the same
group (p< 0.05).

Moreover, in the total sample and in females, participants with primary or lower educa-
tional levels presented higher total PA values than those with a university-level education

Table 1. Distribution of total sample, and total and booster sample, in each group of the study.

Total (n) Males (n) Females (n)
Age groups
9-12 years* 213 126 87
13-17 Years* 211 137 74
18-64 Years 1655 797 858
65-75 Years* 206 99 107
Adult groups
18-30 years 422 210 212
31-49 years 807 389 418
50-64 years 426 198 228
Geographical distribution
Center 455 240 215
Atlantic 314 157 157
Mediterranean 704 353 351
South 536 262 274
Locality size
Rural 682 344 338
Semi-urban 683 358 325
Urban 644 310 334
Educational levels
Primaries 744 381 363
Secondary 859 432 427
University 406 199 207

* Total plus booster sample.

doi:10.1371/journal.pone.0149969.t001
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Table 6. Percentage of sample who did not meet PA international recommendations by sex and age groups.

Adults

Total*

a. 18-30*
b. 31-49*%
c. 50-64*
d. 65-75

Total*

a. 18-30*
b. 31-49*
c. 50-64*
d. 65-75*

Total*

a. 18-30
b. 31-49*%
c. 50-64*
d. 65-75*

% ICC (95%)
Total (n = 1861)

< 75 min/week VPA

65.4 63.2-67.6
54.5 49.7-59.3
61.1 57.7-64.5
74.62° 70.5-78.8
85.4 abc 80.6-90.3
< 150 min/week MPA

36.2 34.0-38.4
422 37.4-46.9
33.6% 30.3-36.8
32.4% 27.9-36.9
42.2 35.4-49.0
< 150 min/week MPA or < 75 min/week VPA
27.0 25.0-29.0
26.3 22.1-30.5
23.8 20.8-26.7
27.9 23.7-32.2
39.3 abe 32.6-46.0

Children and adolescents

Total*
e. 9-12*
f. 13-17*

Total (n = 424)

< 420 min/week MVPA

55.4
48.4
62.6°

*P<0.05 between sexes (Z-test).
P<0.05 between age groups (Z-test):

& vs 18-30.
b: vs 31-49.
°: vs 50-64.
® vs 9-12

doi:10.1371/journal.pone.0149969.t006

50.7-60.2
41.6-55.1
56.0-69.1

%

Males (n = 897)

56.2
37.9
51.7
70.0*°
84.8%°

45.6
48.8
45.0
40.5
51.5

31.1
22.7
31.0
32.5
46.52

Males (n = 263)
445

38.9
49.6°

ICC (95%)

52.9-59.4
31.3-44.5
46.7-56.7
63.6-76.4
77.7-92.0

42.3-45.6
42.0-55.6
40.0-49.9
33.6-47.4
41.5-61.5

28.1-34.1
17.0-28.5
26.4-35.6
26.0-39.0
36.5-56.5

38.4-50.5
30.3-47.5
41.2-58.1

%

Females (n = 964)

74.0
71.1
69.8
78.8
86.02°

27.5
35.5
23.1%
25.2
33.6

23.2
29.9
17.12
23.9
32.7°¢

Females (n = 161)
73.3

62.1
86.5°

ICC (95%)

71.2-76.7
64.9-77.3
65.4-74.2
73.4-84.1
79.3-92.7

24.7-30.3
29.0-42.1
19.0-27.1
19.5-30.9
24.5-42.7

20.6-23.2
23.6-36.1
13.5-20.8
18.3-29.5
23.7-41.7

66.4-80.2
51.7-72.5
78.5-94.5

(p < 0.05). Likewise, females with primary or lower educational levels presented higher total

PA values than those with secondary levels (p< 0.05).

Vigorous PA

Vigorous PA data are presented in Table 3. Overall, males were more vigorously active than
females independently of the classification groups (p< 0.05). In the total sample, seniors (65-
75 years) were less vigorously active (p< 0.05) regarding other age groups. Likewise, adults car-
ried out less vigorous PA than children (p< 0.05). On the other hand, young adult males (18-
30 years) showed greater vigorous PA than other adults; and middle adults than old adults (p<
0.05). Moreover, older adult females (50-64 years) performed less vigorous PA than middle-
aged female adults (p< 0.05).

PLOS ONE | DOI:10.1371/journal.pone.0149969 February 25, 2016
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No differences according to geographical distribution and locality size were observed. How-
ever, females with university studies showed higher vigorous PA than those with primary stud-
ies (p<0.05).

Moderate PA

Moderate PA data are shown in Table 4. Females in general were more active than males (p<
0.001), except in children and adolescents. Adolescents engaged in less moderate PA than
adults and seniors (p < 0.05) and young adults overall were less active than the other adults
(p< 0.05). On the other hand, both sexes separately followed the same pattern as the general
population (p<0.05).

By geographical distribution, the whole sample and males living in southern Spain per-
formed less moderate PA than those living in the Atlantic region (p< 0.05). The whole sample
and females with university-level education had the lowest levels of moderate PA (p< 0.05).

Moderate-vigorous PA

MVPA among the Spanish population is shown in Table 5. Children and adolescent males
practiced more MVPA than females (p<0.05). However, in adults, especially in middle and old
adults it was the opposite (p<0.05). In the same line, females living in the Mediterranean area
and those having secondary studies showed higher MVPA than males (p<0.05).

Regarding age groups, children performed higher MVPA than adolescents and seniors
(p<0.05), and adults than adolescents and seniors. Among males, boys presented higher
MVPA than the other age groups, contrary than seniors (p< 0.05). Among females, adoles-
cents performed less MVPA than adults and seniors (p< 0.05).

Adherence to PA recommendations

The percentage of Spaniards who did not comply with the international recommendations is
shown in Table 6.

Participants who did not meet the recommendation of almost 75 min/week of vigorous PA
were 65.4% in the total sample (74.0% of females and 56.2% of males; p<0.05). Moreover, sig-
nificant differences between sexes in every age group (p<0.05) were observed, except in
seniors. In the total sample and in males, participants who did not meet this recommendation
increased with age (p<0.05). However, in females, seniors presented more participants (86.0%)
who did not meet the 75 min/week of vigorous PA recommendation than young (71.1%) and
middle-aged (69.8%) adults.

Participants who did not meet the recommendation of almost 150 min/week of moderate
PA were 36.2% (27.5% of females and 45.6% of males; p<0.05). Likewise, in every age group,
males showed more participants who did not meet 150 min/week of moderate PA recommen-
dation than females (p<0.05). In this aspect, the percentage of adult males who did not meet
recommendations did not show significant differences among age groups. However, in females,
among middle age adults (23.1%) there were less participants who did not meet this recom-
mendation (p<0.05) than among young adults (35.5%).

We also calculated participants who did not meet any of these recommendations (<150
min/week moderate PA or < 75 min/week vigorous PA). They were 27.0% in the total sample
(31.1% in males and 23.2% in females; p<0.05). We observed significant different behavior
between sexes in middle and old adults, and seniors (p<0.05), having more people who did not
meet these recommendations in males than in females. In adult males, the number of partici-
pants who did not meet these recommendations (p<0.05) was higher in seniors (46.5%) than
in young adults (22.7%). However, in females, only 17.1% of middle-aged adults did not meet

PLOS ONE | DOI:10.1371/journal.pone.0149969 February 25, 2016 16/22



@’PLOS ‘ ONE

Physical Activity Patterns in Spanish Population

these recommendations compared to young adults (29.9%) and seniors (86.6%) (p<0.05).
Likewise, seniors presented higher number of subjects who did not meet the recommendations
than older adults (23.9%) (p<0.05).

Among children and adolescents, 55.4%, did not meet the international recommendations
for these age groups (420 min/week MVPA), being 73.3% in females and 44.5% in males
(p<0.05). Likewise, there were no significant differences between sexes and age groups
(p>0.05), presenting in both sexes that adolescents had higher rates of non-fulfilling PA guide-
lines than children.

0 minutes/week of PA

Subjects who do not perform any daily vigorous PA increase with increasing age in both sexes
(Table 7). Regarding moderate PA, in the total sample, seniors had a higher % of inactive par-
ticipants, followed by adolescents and young adults (p<0.05). In males, highest inactivity per-
centages were observed in seniors, followed by young and middle-aged adults (p<0.05). On the
contrary, among females, adolescents had the highest inactivity percentage, followed by seniors
and girls (p<0.05). Combining MVPA, there is a tendency of increasing percentage of inactive
subjects with increasing age group, with the exception of young adult males having lower per-
centage of inactivity than adolescent males. In females, highest inactivity percentage was
observed in the senior group, followed by young adult females (p<0.05). Regarding light PA,
highest inactivity percentage was observed in the total sample for middle-aged adults, in males
for older adults and in females in seniors (p<0.05).

Discussion

This study describes PA patterns of a nationally representative sample of the Spanish popula-
tion aged 9-75 years. To our knowledge, no previous research has reported such PA patterns
for the entire Spanish population, showing light, moderate and vigorous PA levels according to
different age groups, geographical distribution, locality size, and educational levels. The main
findings of this study indicate that although the means of vigorous and/or moderate PA were
higher than international recommendations [9-11], a large percentage of participants did not
meet these recommendations. In this study, mean values mask the real picture because 65.4%
and 36.2% of adult participants had not acceptable values of vigorous (75 min/week) and mod-
erate (150 min/week) PA, respectively. However, when taken together, Spanish adults not
meeting any of these target recommendation levels drops to 27.0%. However, results are worse
in children and adolescents, as 55.4% did not meet the PA recommendation for this age group
(420 min/week of MVPA). Also worthwhile to mention is that in the total Spanish population
54.3% and 21.1% never performs vigorous and moderate PA, respectively.

Several international organizations have attempted to summarize their recommendations
regarding the most appropriate amount of PA for healthy body mass, maintaining health, and
preventing chronic diseases in the population [9-11]. To improve cardiorespiratory and mus-
cular fitness, bone health, and cardiovascular and metabolic health, and to reduce symptoms of
anxiety and depression, children and young people aged 5-17 years should accumulate at least
60 minutes of MVPA daily (420 min/wk). Most daily PA should be comprised of aerobic activi-
ties within the context of family, school, and community activities, such as playing games and
participating in sports, transportation, recreation, physical education, or planned exercise [10].
These recommendations are met, on average, by Spanish children and adolescents of both
sexes. However, 62.1% of female children, 86.5% of female adolescents, 38.9% of male children
and 49.6% of male adolescents did not meet these recommendations. Worldwide, 80% of ado-
lescents aged between 13 and 15 years do not achieve this target [26]. This proportion is even
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higher across the EU-28 in which 83% of 11- to 15-year-olds are estimated to be, for the most
part, physically inactive [27].

In the same way, the percentage of compliance with MVPA recommendations for European
allies countries children varies considerably between sexes and countries and is generally low,
ranging from 15% in Switzerland to 43% in Slovakia among 11-year-olds, from 12% in France
to 42% in Slovakia among 13-year-olds, and from 8% in Israel to 37% in Slovakia among
15-year-olds. Overall, boys and younger children were more active than girls and older chil-
dren [28]. Given that young people have massively incorporated new technologies into their
leisure-time activities [29] and that there has been a decreasing trend in Spain of active com-
muting to school [30], MVPA and active commuting (mainly walking) to school should be
encouraged, among other activities [31,32].

Adults aged 18-64 years should perform at least 150 min/wk of moderate-intensity aerobic
PA or at least 75 min/wk of vigorous-intensity aerobic PA, or an equivalent combination of
MVPA [9-11]. Furthermore, evidence supports between 150 and 250 min/wk of moderate-
intensity PA to prevent weight gain effectively, and more than 200 min/wk have been associ-
ated with clinically significant weight loss [33]. In the ANIBES study, Spanish adults presented
a higher mean than those general recommendations. Nevertheless, examining these results
more closely, it can be observed that 45.6% of male and 27.5% of female adults did not meet
the recommendation of 150 min/wk of moderate PA. The World Health Organization recom-
mends an additional 150 min/wk of moderate PA for additional health benefits [10]. Similarly,
56.2% of males and 74% of female adults did not meet the recommendations for vigorous PA.
Moreover, seniors had the lowest compliance with the recommended 75 min/wk of vigorous-
intensity PA, at approximately 85.4% (males: 84.8%; females: 86.0%) of total adults. In the
same line 27.0% (males: 31.1%; females: 23.2%) of the total adults population did not meet any
of both recommendations. Regarding vigorous-intensity PA recommendations, our data were
6% lower than those of the Spanish National Health Survey, in which 33.6% of the total Spanish
population aged 18-69 years (31.3% males and 35.8% females) did not meet PA recommenda-
tions [17]. These differences could be due to the different methodology of classifying PA. Euro-
barometer 2014 data showed that over a period of 1 week, 54% of European respondents did
not engage in any vigorous activity and 44% did not engage in any moderate activity [16].
According to the most recent Center for Disease Control reports, 52% of males and 43% of
females meet guidelines for MVPA in the United States [34]. Salavane et al. (2012) found that
almost two-thirds of French adults engaged in MVPA; however, 6% reported not engaging in
any physical activity at all [35].

Recommendations for adults aged 18-65 and adults aged over 65 years are similar, but this
age group is often the least physically active [9-11]. Concretely, we have shown that although
the mean of moderate PA was higher than recommendations in both sexes among the Spanish
population, 51.5% of male and 33.6% of female seniors did not meet the 150 min/wk of moder-
ate-intensity PA. Guallar-Castillon et al. observed that in Spain, more than 40% of older adults
are sedentary [36], which could be due to increased difficulty walking for 1 hour without rest-
ing or walking up 10 steps [37]. In a former study, we observed decreasing levels of physical fit-
ness with age [38]. Specifically, lower body strength was already low at the age of 65 [38]. It
appears that there is an increase in PA among seniors in the last decade in both the United
States [37,39,40] and Spain [41-43]. However, around 85% of senior people of both sexes did
not meet the reccommended 75 min/wk of vigorous-intensity PA in our study. Taking all these
results together, may be separate recommendations should be adopted and implemented for
the latter population, which could be more motivating and feasible for them.

In the last years, regional governments in Spain have launched different policies regarding
promotion of PA [44]. This could be, among others, the reason why PA levels vary between
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each study area. Forty percent of people who live in the central or southern part of Spain did not
meet the recommendations for moderate PA, whereas only 30% failed to meet these recommen-
dations in the Atlantic and Mediterranean areas. Pardo et al. (2014) found that three-quarters of
the Catalan population (Mediterranean region) reached the recommended levels of health-
enhancing physical activity [18], whereas 50% of the population were active in Galicia (Atlantic
region) [45]; in the Madrid area (Central region) only 27.1% fulfilled the recommendations of
the American College of Sports Medicine in another study [46]. However, these differences
could be due to the different methodologies and criteria used to define physical activity.

Several published studies have revealed that in most countries, less educated people engage
in less PA than people with higher educational levels [47,48]. Despite these data, in the ANIBES
study, participants with primary levels of education were more active than more highly edu-
cated participants. Interestingly, a recent study performed in Chile agrees with our data [49].
Apart from methodological aspects, these contradictory data could be related to the economic
downturn that has affected countries like Spain since 2008, which was still the case when the
ANIBES data were obtained.

The ANIBES study has several strengths which include the careful design, protocol, and
methodology used, conducted among a random representative sample of the Spanish popula-
tion aged 9-75 years. The validated questionnaires used to collect information on physical
activity have shown good reliability and reproducibility. One limitation of this study is its
cross-sectional design, which provides evidence for associations but not causal relationships.
Measures of physical activity relied on self-reports and could be biased, although a careful mul-
tistep quality control procedure was implemented to minimize bias. Additional limitations
could be the high type I error rate due to hundreds of comparisons and secondary outcome
(also inflates type I error rate).

In conclusion, the main influencing factors on PA among the Spanish population are sex
and age and educational level in females. Males perform more vigorous and light PA at all ages,
whereas females perform more moderate PA but only in adulthood. PA behaviour differs
between age groups and no clear lineal increase or decrease with age could be observed. Aver-
age data show levels of moderate and vigorous PA that comply with international recommen-
dations; however, 27% of the Spanish adults and 55.4% of Spanish children and adolescents do
not meet international recommendations of 150 min/week of moderate PA or 75 min/week of
vigorous PA and 420 min/week of MVPA, respectively. Considering our results, corrective
measures should be taken on identified target groups to increase PA in the Spanish population.
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