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Abstract

Aim: The promotion of a healthy and active lifestyle among the population is essential
for the prevention of numerous chronic diseases. Physical activity measurement and
surveillance is crucial for understanding and evaluating campaigns to promote its
practice.
Objective: To evaluate the 10-year trends in physical activity habits in the Catalan
population.
Design: Two cross-sectional nutritional surveys were carried out within a 10-year
interval in the population of Catalonia. Data on physical activity include leisure-time
physical activity, occupational physical activity and walking activity and regular stair
climbing.
Subject: In all, 2344 individuals participated in the ENCAT 1992–93 study and
2055 individuals in the ENCAT 2002–03 survey, aged 10 to 75 years.
Results: Inactivity related to occupation increased (from 53% in 1992–93 to 56% in
2002–03 of the Catalan population having sedentary work-related activities). In both
genders, the percentage of people who walked to work at least 30min decreased
(from 19% to 16% in men and from 25% to 19% in women). There was a decrease in
the percentage of people who were completely sedentary during leisure time (from
59% to 56%), and an increase in the percentage of people who did at least 2 days of
vigorous activity (from 39% to 46% in men and from 26% to 32% in women).
Conclusions: The physical activity related to work and transportation has decreased
during the period observed. Although a slight improvement has been noted, the
percentage of people who are sedentary during leisure time is still high among both
men and women.
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Physical activity has been incorporated as a part of the

recommendations for food guides and dietary guidelines

in several developed countries1–3 due to its relationship to

numerous chronic diseases, particularly obesity4, coronary

heart disease5,6, stroke7, non-insulin-dependent diabetes8,

certain types of cancers9 and all-cause mortality10,11.

Physical activity recommendations have undergone a

few modifications in accordance with the outcomes of

research related to which aspects of physical activity were

related to health, the role of intensity or duration or type

of physical activity, and on which aspects of health they

influenced (cardiovascular, osteomuscular, metabolism,

etc.). The difficulty in measuring habitual physical activity

in the population has also added some uncertainties to the

resolution of what the recommendations should consist

of12. Although the debate about the dose–response

relationship between physical activity and health is still

on-going13,14, it appears that physical activity does not have

to be of vigorous intensity to yield health benefits for the

individual. Public health authorities recommend accumu-

lating at least 30min of moderately intense exercise on

most days of the week to prevent the appearance of the

majority of chronic diseases in the adult population15.

Compliance with such recommendations differs

between countries. In the USA, data from the Behavioural

Risk Factor Surveillance System showed that in 2001, 45%

of adults were active at the reported recommended

level16. In Europe, the percentage of population that

reported to be active during their leisure time varied from

92% in Finland to 41% in Portugal17. In Spain, available

data on physical activity come from different sources:

the National Health Survey18, a periodical cross-sectional

national representative survey and some regional or local

surveys. According to data from the National Health
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Survey, in 2003, 34% of the adult Spanish population had

a sedentary job and 58% of individuals did not realise

any exercise during their leisure time. Regional informa-

tion on physical activity comes from Nutritional Surveys

developed in the communities of the Canary Islands19, the

Basque country20, the Balearic Islands21, Catalonia22,23,

Valencia24 and Madrid25. Local data revealed that in the

city of Barcelona26 19% of the population did physical

activity at least three times a week, 18% of the adults

living in the city of Murcia27 did at least 2 h a week

of vigorous physical activity, and 57% of males and 77%

of females living in the city of Pamplona28 were inactive

during their leisure time. Information on trends is scarce

as it is the information that covers all domains of physical

activity such as household, leisure time, transportation or

work-related physical activity. Trends data from the

National Health Survey showed that the Spanish popu-

lation has become less inactive during their leisure time

(the percentage of the population that did no exercise

during leisure time decreased from 63% in 1987 to 58% in

2003), but the percentage of people who did exercise

regularly (several times per month) showed only a slight

increase (9% in 1993, 11% in 2001)29.

In Catalonia, the Catalan Nutritional Survey22 developed

in 1992–93 in a representative sample of the population

revealed that 59% of the population were inactive during

leisure time, 20% of the population walked at least 30min

daily and 48% of the Catalan population had a sedentary

job. The consecutive Health Plans for Catalonia30–34

developed periodically since 1991 stated, according to the

World Health Organization (WHO) strategy ‘Health for All’,

in the ‘Promotion for a positive attitude for health’ section,

several objectives to improve the level of physical activity

of the population through a specific campaign directed to

the population. The purpose of the strategy was to improve

the knowledge that not only the population but also the

health professionals, the primary school teachers and the

enterprises had about the relationship between physical

activity and health. The 2002–03 Catalan Nutritional Survey

included data which permits the analysis of trends of

physical activity patterns of the population and compliance

with some of the Catalan Health Plan objectives. The same

questionnaire for evaluating the physical activity habits was

used in the 1992–93 and 2002–03 surveys.

In the present study, the trends (1992–2003) of usual

patterns of physical activity in a representative sample of

the Catalan population are analysed.

Material and methods

The Catalan Nutrition Survey is a cross-sectional survey

for the study of nutritional status, food habits and physical

activity prevalence in a representative sample of the

Catalan population. The target population consisted of all

inhabitants living in Catalonia, and the sample population

was derived from residents registered in the Spanish

official population census. Two evaluations have been

conducted within a 10-year interval with the same

methodology: the ENCAT 1992–9322 survey and the

ENCAT 2002–0323 survey.

In ENCAT 1992–93 the theoretical sample was esti-

mated to be 3000 subjects to guarantee a minimum of

100 individuals for each age and sex group. In all, 2757

individuals aged 6–75 years participated in the study

(69% participation)22.

In ENCAT 2002–03, the theoretical sample size was set

at 3300 individuals, taking into account an anticipated

70% participation rate, which would result in a sample of

approximately 2310 individuals. Finally, 2160 individuals

(participation rate 65%) aged 10 to 80 years participated

in the ENCAT 2002–03 study23.

The methodology of the study has been described

elsewhere22,23,35. Information on physical activity was

provided by questions adapted from the WHO physical

activity CINDI (Countrywide Integrated Noncommunicable

Diseases Intervention) questionnaire36 used in the ENCAT

1992–93 and ENCAT 2002–03 surveys. Questions about

type of physical activity at work, during leisure time and

for walking to work (or walking to school or university)

and habitual stair climbing were included. Occupational

physical activity was classified as sedentary (sitting most of

the time), moderate (walking most of the time, no vigorous

activities), vigorous (walking most of the time and frequent

vigorous activity) or highly active (doing vigorous activities

most of the time). Leisure-time physical activity was

classified according to its intensity as sedentary (reading,

watching TV, etc.), moderate (walking, bicycling, etc.),

vigorous (running, skiing, ball games, etc.) and regular

physical exercise and training. The frequency of vigorous

physical activity for at least 20–30min was also reported.

Vigorous physical activity was defined as that which

increases perspiration or makes breathing harder than

normal. The questionnaires were administered by trained

dietitians and were included in the general questionnaire.

Data analysis

Data on physical activity at work, during leisure time, way

of transport and regular stair climbing in ENCAT 1992–93

and ENCAT 2002–03 were calculated for comparison.

The significance of the changes in the prevalences was

calculated by x2 tests. Data were analysed using the

statistical package SPSS for Windows version 12.0.

Results

The final sample for the analysis of physical activity

patterns included 2344 individuals (1070 males and 1274

females) in the ENCAT 1992–93 survey and 2055 indivi-

duals (952 males and 1103 females) in the ENCAT 2002–03

survey. The subjects’ age ranged from 10 to 75 years.
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Downloaded from https://www.cambridge.org/core. 10 Mar 2021 at 17:39:06, subject to the Cambridge Core terms of use.

https://www.cambridge.org/core


Tables 1 and 2 show trends for males and females

in terms of related activity at work, the time spent walking

to work, way of transport and habitual stair climbing,

leisure-time physical activity, and the frequency of vigo-

rous physical activity for at least 20 min. An increase in the

percentage of persons who have sedentary jobs is

observed in all age groups except for younger indivi-

duals. The proportion of the population with sedentary

work was 50% in 1992–93 and 53% in 2002–03 among

men and 55% in 1992–93 and 59% in 2002–03 among

women. There was a significant increase (P , 0.05) in the

percentage of middle-aged females (45–65 years) that

became more sedentary at work (from 38% to 51%).

The proportion of males who walked to work/school

remained stable, 39% and 43% of males in 1992–93 and

2002–03, respectively, walking less than 30 min a day,

with the youngest ones (those in the age group of 10 to 17

years) being the least active. Trends in females showed a

significant decrease in the proportion of adolescents and

young adults who walked to work/school: in the 1992–93

survey, 50% of 10–17-year-old females walked less than

30 min, the proportion increased to 61% in the 2002–03

survey (P , 0.05); for females aged 18–24 years, there was

also an increased proportion of those who did not walk to

work/school (P , 0.01).

The use of the car as the principal means of transport

increased in both males and females. In males, the changes

were statistically significant for the age groups from 10 to

17 years (increasing from 10% to 18%, P , 0.01) and from

25 to 44 years (from 59% to 64%, P , 0.01). In females aged

10 to 17 years the use of the car as a means of transport

doubled in this time period (from 8% to 20%, P , 0.001).

Significant increases were also observed in females from 18

to 24 (P , 0.01) years, and from 25 to 44 (P , 0.001) years.

Only women aged 65–75 years increased their walking

habits (from 13% to 38%, P , 0.05).

Habitual stair climbing increased among the popula-

tion except for the older group where a decrease was

seen (from 60% to 48% in 65–75-year-old males).

A slight decrease in the proportion of sedentary leisure-

time activities for both males and females was observed

(from 50% to 45% for males and from 67% to 63% for

females), being significant in the group aged 45–64 years

(P , 0.05 in males and P , 0.05 in females).

Table 1 Trends in physical activity pattern in the male Catalan population (1992–2003)

ENCAT 1992–93 ENCAT 2002–03

10–17 18–24 25–44 45–64 65–75 Total Age group (years) 10–17 18–24 25–44 45–64 65–75 Total
150 210 333 278 99 1070 n 114 125 326 265 122 952

Work-related physical activity
73.1 53.6 44.3 41.2 55.8 50.3 Sedentary (%) 71.2 56.8 41.7 48.7 69.6 52.5
21.4 23.9 27.1 37.2 35.8 29.1 Moderate (%) 17.1 15.2 32.2 31.3 23.2 26.8
2.1 12.4 17.8 16.4 7.4 13.3 Vigorous (%) 9.0 17.6 18.4 13.6 7.1 14.5
3.4 10.0 10.8 5.1 1.1 7.3 Highly vigorous (%) 2.7 10.4 7.7 6.4 0.0 6.2

Walking to work/study
15.5 34.5 47.1 52.7 56.1 42.3 Do not walk (%) 17.1 31.2 42.9 49.8 51.8 41.3
60.6 41.3 39.6 30.4 19.5 38.9 ,30 min (%) 66.7 55.2 44.4 34.2 26.3 42.5
17.6 17.0 9.1 9.2 11.0 12.0 30–59 min (%) 13.5 9.6 10.2 11.0 19.3 11.8
6.3 7.3 4.2 7.7 13.4 6.8 $60 min (%) 2.7 4.0 2.5 4.9 10.5 4.4

Means of transport
10.2 37.1 58.9 51.3 28.9 43.1 Car (%) 18.2 40.8 64.0 56.2 31.0 49.3
5.4 13.3 6.6 7.2 10.3 8.3 Public transport (%) 10.0 12.0 5.8 6.4 9.5 7.8

42.2 5.7 6.3 10.1 18.6 13.3 Walking/cycling (%) 42.7 14.4 12.9 15.8 24.1 18.8
21.1 22.9 12.9 18.8 32.0 19.3 Walking 1 public transport (%) 20.9 20.8 9.5 15.8 29.3 16.6
6.8 12.4 7.5 4.0 3.1 7.0 Motorbike (%) 4.5 8.0 6.8 3.4 0.0 4.9

14.3 8.6 7.8 8.7 7.2 9.0 Other (%) 3.6 4.0 0.9 2.3 6.0 2.7

Stair climbing
78.7 66.3 65.6 64.8 60.0 66.8 Yes (%) 80.4 72.0 69.1 68.9 47.9 68.1
21.3 33.7 34.4 35.2 40.0 33.2 No (%) 19.6 28.0 30.9 31.1 52.1 31.9

Leisure-time physical activity
34.0 45.0 50.0 59.6 54.5 49.7 Sedentary (%) 21.9 35.2 48.8 52.5 50.8 45.1
21.3 12.0 22.0 35.7 45.5 25.7 Moderate (%) 20.2 16.8 25.5 40.0 49.2 30.8
32.7 30.1 21.7 4.7 0.0 18.4 Vigorous (%) 48.2 35.2 21.8 6.4 0.0 19.6
12.0 12.9 6.3 0.0 0.0 6.2 Sports training (%) 9.6 12.8 4.0 1.1 0.0 4.5

Vigorous physical activity for at least 20 min
13.5 14.5 11.9 10.3 7.4 11.8 Daily (%) 36.0 28.0 20.4 12.9 10.0 19.9
50.0 40.6 25.7 13.3 4.2 26.9 2–3/week (%) 50.0 38.4 25.4 17.5 6.7 25.5
19.6 11.1 18.0 8.9 4.2 13.3 1/week (%) 1.8 12.8 14.6 12.9 1.7 10.7
9.5 15.5 13.8 8.9 1.1 11.1 2–3/month (%) 5.3 6.4 12.7 9.9 5.8 9.3
6.8 17.9 28.4 37.3 35.8 26.2 Occasionally (%) 5.3 13.6 23.8 41.8 48.3 28.4
0.7 0.5 2.1 21.4 47.4 10.7 Disabled (%) 1.8 0.8 3.1 4.9 27.5 6.2
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The frequency of vigorous physical activity showed an

increase in the daily activity reported in males for almost

all age groups: from 14% to 36% in 10–17-year-olds

(P , 0.01), from 15% to 28% in those aged 18–24

(P , 0.01), from 12% to 20% in 25–44-year-olds (P , 0.05)

and from 10% to 13% in 45–64-year-olds (P , 0.01).

Referring to females, the oldest group showed an increase

in the frequency of vigorous physical activity, both for

those aged 45–64 years (P , 0.001) and for those aged

65–75 years (P , 0.001).

Discussion

Physical activity questionnaires are one of the most

cost-effective methods for assessing physical activity in

large-scale population studies. Even when they tend

to overestimate the time and intensity of exercise, and

to underestimate sedentary behaviours, they are funda-

mentally useful for assessing patterns, frequency and type

of physical activity37. In the present analysis, although

the responses may have been subject to recall error,

measurement error was not differential over time, as

the questions were the same in both surveys. As such, the

data showed in this report are a valuable tool for eva-

luating the evolution of physical activity habits in the

Catalan population and the effectiveness of the campaigns

promoting physical activity among the population.

An overall impression is that the Catalan population

has become more sedentary at work and has decreased

their habit of walking to work/school. On the other hand,

individuals are slightly more active during leisure time.

Although cross-country comparisons are difficult because

of disparities between methodological aspects including

the type of questionnaire used, the results shown

are similar to other trend data published. In the USA, the

Behavioural Risk Factor Surveillance System presented a

decrease in the prevalence of leisure-time physical

inactivity (from 30% to 24%) from 1994 to 200438. In

Canada, leisure-time physical activity data from 1981 to

Table 2 Trends in physical activity pattern in the female Catalan population (1992–2003)

ENCAT 1992–93 ENCAT 2002–03

10–17 18–24 25–44 45–64 65–75 Total Age group (years) 10–17 18–24 25–44 45–64 65–75 Total
132 265 420 327 130 1274 n 89 182 376 335 121 1103

Work-related physical activity
74.6 75.5 45.3 38.3 63.5 54.7 Sedentary (%) 73.8 65.7 53.9 51.1 73.9 58.7
20.8 20.3 41.9 53.6 32.5 37.2 Moderate (%) 22.6 27.6 33.0 41.6 26.1 33.1
4.6 4.2 12.0 7.5 4.0 7.6 Vigorous (%) 3.6 6.6 10.7 5.8 0.0 6.8
0.0 0.0 0.7 0.6 0.0 0.4 Highly vigorous (%) 0.0 0.0 2.4 1.5 0.0 1.3

Walking to work/study
16.5 19.6 36.9 39.1 54.5 33.2 Do not walk (%) 18.6 29.1 37.7 45.2 61.0 39.5
49.6 50.0 42.2 36.5 26.8 41.8 ,30 min (%) 60.5 51.6 47.6 33.6 18.7 41.8
23.6 25.0 15.6 19.1 16.1 19.4 30–59 min (%) 18.6 14.3 11.2 15.2 17.8 14.2
10.2 5.4 5.3 5.3 2.7 5.6 $60 min (%) 2.3 4.9 3.5 6.1 3.4 4.4

Means of transport
8.3 19.2 37.8 21.8 16.5 24.6 Car (%) 19.8 27.2 46.3 28.8 16.1 32.5
8.3 16.5 10.6 15.1 11.8 12.9 Public transport (%) 12.8 16.7 10.4 10.0 11.9 11.7

32.3 7.5 10.6 17.5 13.4 14.3 Walking/cycling (%) 39.5 16.1 15.2 22.1 38.1 21.8
24.8 38.3 26.3 35.4 41.7 32.5 Walking 1 public transport (%) 22.1 31.1 23.1 34.8 28.8 28.5
3.0 7.5 3.1 0.9 0.0 3.2 Motorbike (%) 2.3 6.1 1.9 0.0 0.0 1.8

23.3 10.9 11.6 9.2 16.5 12.6 Other (%) 3.5 2.8 3.2 4.2 5.1 3.7

Stair climbing
76.8 63.9 65.7 66.9 64.1 66.6 Yes (%) 84.9 65.6 67.7 68.5 62.5 68.4
23.2 36.1 34.3 33.1 35.9 33.4 No (%) 15.1 34.4 32.3 31.5 37.5 31.6

Leisure-time physical activity
55.0 63.5 63.2 73.2 84.0 67.1 Sedentary (%) 47.2 65.9 62.0 60.6 77.7 62.7
16.0 14.4 25.8 21.5 14.5 20.2 Moderate (%) 22.5 11.5 24.7 35.2 20.7 25.1
22.9 19.0 10.5 4.9 1.5 11.2 Vigorous (%) 25.8 20.3 12.5 4.2 0.0 11.0
6.1 3.0 0.5 0.3 0.0 1.5 Sports training (%) 4.5 2.2 0.8 0.0 1.7 1.2

Vigorous physical activity for at least 20 min
8.7 5.1 10.4 4.8 1.6 6.8 Daily (%) 21.3 13.2 12.5 8.7 5.2 11.4

41.3 24.9 17.8 13.5 2.4 19.1 2–3/week (%) 39.3 22.5 20.0 18.3 7.0 20.1
31.7 15.2 9.9 5.5 3.3 11.5 1/week (%) 14.6 7.7 9.9 6.6 7.0 8.6
6.3 16.0 10.9 6.1 3.3 9.5 2–3/month (%) 4.5 17.6 10.1 9.9 2.6 10.0

10.3 37.0 47.6 49.4 33.3 40.4 Occasionally (%) 19.1 37.4 44.3 48.5 54.8 43.5
1.6 1.9 3.3 20.6 56.1 12.7 Disabled (%) 1.1 1.6 3.2 8.1 23.5 6.4
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2000 showed an increase in the level of activity of

adults39. In Eastern Finland, a 25-year trend in physical

activity showed results similar to the Catalan population,

with a reduction of the work-related physical activity,

active commuting and an increase in high-intensity

leisure-time physical activity40. Data from the Minnesota

Heart Survey (1980–2000)41 showed an increase in daily

energy expenditure from lifestyle physical activity and

leisure-time physical activity in both genders, and a

decrease in workplace activity. In Spain, data on leisure-

time physical activity available from the National Health

Survey (1993–97) revealed that there was a decrease in

the proportion of the Spanish population that was com-

pletely sedentary during their leisure time (from 55%

to 46%)28. On the other hand, the data from our

study contrasted with that from England42, Sweden43 or

Australia44, where there was a decrease in the level of

leisure-time activity practice of the population.

The questions related to work (type of activity and

walking habits to work) included individuals from 65 to

75 years. As most of them are retired, the results have to

be analysed with caution. Their reported work-related

physical activity might be, in some cases, the physical

activity related to non-paid work or leisure-time activities

or volunteer related activities, etc.

The magnitude of changes in leisure-time physical

activity is assessed by the number of days dedicated to

carrying out vigorous physical activities for at least

20 min. Observed trends showed that both males and

females increased their frequency of practice. Had the

magnitude of such an increase represented greater net

daily energy expenditure, the tendency would have been

encouraging. However, to date and as reported in

Finland, the observed increases of leisure-time energy

expenditure do not counterbalance the declines seen in

the energy demands of work activity45, and as such this

represents a decrease in total energy expenditure over

time. In ENCAT 2002–03, 39% of the Catalan population

(45% of males and 32% of females) reported conducting

at least 2 days of vigorous physical activity for a minimum

of 20 min. It has been previously reported that women

tend to be less involved in vigorous-intensity physical

activity than men, although it has also been observed that

women are as active as men when all domains of physical

activity are taken into account37. Any questionnaire that

limits the study of physical activity patterns to leisure-time

physical activity will underreport the values for women,

as they tend to spend more time on household and

family-care tasks, which implies a greater magnitude of

moderate-intensity activities. On the other hand, recall and

measurement error are greater for light- and moderate-

intensity activity than for vigorous activity46. Although

the description of the intensity of exercise may help to

classify the effort realised by an individual, perceived

effort is a personal sensation and older individuals may

feel that the exercise they are doing is of more intensity

than it really is. The observed increase in the number of

women older than 45 years who exercise vigorously may

be explained by the increase in the proportion of women

of that age group who have changed their sedentary

habits and have become active, independent of the

intensity of the activity realised.

Nevertheless, the proportion of the Catalan population

that has sedentary habits is still high (55% of the popu-

lation, in the ENCAT 2002–03 analysis), and especially

regarding females (63% of them having sedentary habits).

The Catalan Health Plan published in 199130 stated the

intention to reduce to 40% the proportion of Catalan

individuals with sedentary habits by the year 2000, an

objective which was not achieved in 2002–03. Most of the

recommendations directed to the general population

refer to increasing moderately intense physical activity,

and emphasising the necessity to accumulate 30 min or

more of moderately intense activity on most days of the

week38 to achieve improvements on health status. Walk-

ing is an activity that can be easily incorporated and

maintained in day-to-day life so as to achieve these recom-

mendations. Another of the objectives of the Catalonia

Health Plan for the year 2000 was to improve by 50% the

proportion of people who walk at least 30 min a day.

Unfortunately, the Catalan population does not seem to

follow this guideline. The number of people who walk to

work/school 30 min or more per day has decreased in a

decade and 66% of the population do not walk or walk

less than 15 min daily to go to work. An in-depth eva-

luation of the all-purpose walking habits of the popula-

tion may have increased the proportion of people who

comply with the daily recommendations. But data

from the Catalan Health Survey47, a periodically devel-

oped survey to evaluate health status of the population

of Catalonia since 1989, included some questions on

physical activity that did not confirm this supposition. In

1989, 61% of the adult Catalan population walked at least

30 min daily, the proportion increased up to 77% in

1992–93 and decreased again to 61% in the 2002–03

survey47.

It is of utmost importance to address the promotion of

physical activity among the population. Until now, the

campaigns to decrease sedentary habits among the

population in Catalonia had focused mostly on indivi-

duals instead of on the community. Lately, much effort

has been put into increasing the environmental possibi-

lities to facilitate the opportunities to walk, bike and use

public transport among the population (increasing the

availability of bike and walking lanes in the big cities).

Similar increased opportunities to walk or exercise should

be made at the workplace as well. The literature provides

evidence that multidisciplinary action involving the family,

the environment, the school, etc. are the most efficient to

increase the physical activity habits of a population48.

Special input should be made at the workplace. It is time to

act on these fronts to face the epidemics of inactivity.
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Otherwise, it will be of great difficulty to reverse the trend

of increasing overweight and obesity prevalence in the

Spanish and Catalan population.
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