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Statistical Description of Exercise Behaviour



CHAPTER 2

2. Leisure time physical activity behaviour in Edinburgh and
Glasgow, 1993 2

Summary. This chapter provides baseline information on leisure
time physical activity. The data discussed was collected in 1993.
Twenty-eight percent of the respondents living in Edinburgh
reported that they engage in physical activity for exercise three
or more times per week. For Glasgow this figure is 24%. Female
respondents exercised on average less than male respondents,
respondents in the lower occupational categories less than
respondents from the higher occupational categories and older
respondents less than younger respondents. Walking was the most
popular form of physical activity for exercise in the two cities,
for all age groups, all occupational groups and both sexes.
Female respondents and older respondents engaged in less
strenuous physical activities compared with males and younger
respondents. The differences between groups were independent of
the stringency of the definition of exercise.

The data showed that levels of leisure time physical activity for
exercise do not meet standards which are advocated international-
ly. However, the levels and patterns found are similar to those
found in North American studies.

Introduction

Increasing the level and amount of exercise in the population is

seen as a way to improve the general health as well as an

important factor in the prevention of coronary heart disease

(Mason, & Powell, 1985; Stephens, Jacobs, & White, 1985;

Vuori, 1987; Blackburn, & Jacobs, 1988; Hopkins, & Walkers, 1988;

2 This chapter is comparable with: Uitenbroek, D. G., & McQueen, D. V.
(1991). Leisure time physical activity behaviour in three British cities. Sozial
und Präventivmedizin , 36 ,307-314. While the article in Soz Präv Med discusses the
data for 1989 including London this chapter discusses the data for 1993 in a
similar manner and uses the same way of presentation for easy comparison between
this chapter and the article. Figure 2.4 was added to the paper while in places
a slightly more advanced method of analysis was applied.
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Wilmore, 1989). Further it has been stressed that there is a need

for the development of a behavioural epidemiology to serve as a

basis for health promotion interventions (Mason, & Powell, 1985).

This behavioural epidemiology is not simply the assessment of

fitness but provides insight into the distribution, pattern and

determinants of health related behaviours.

Several levels of physical activity are postulated as preventive.

As a minimum, 20 minutes of brisk walking, or a similar amount

of activity per day has been advised (Vuori, 1987); as an optimum

30 minutes of dynamic activity straining large muscle groups

every other day is advised. Ideally the exercise should induce

sweating and hard breathing. For example, the United States

Public Health Service has set targets for exercise: by 1990 60%

of the population should engage regularly in vigorous physical

exercise.

A large number of targets has been set for the year 2000. Often

these targets are given separate for various socio-economic and

other population groups whereby there is particular emphasis on

those social groups where physical activity levels are low or

where there is a higher chance of being overweight, diabetic or

of scoring high on other cardiovascular risk factors. It is

considered important in this context that people acquire more

’life-time’ physical activity behaviours which can be implemented

relatively easily in daily life, activities which are not very

dependent on the availability of others, and which carry a lower

risk of being reduced with increasing age.

Examples of some of the targets that have been set include: by

the year 2000 30% of the population should engage in daily light

physical activity for at least 20 minutes; 20% of the population,

12% of the lower income groups, and 75% of children and adoles-

cents should exercise at a more vigorous levels, i.e. three or

more times per week for twenty minutes or more on each occasion

(Wilmore, 1989; DHHS, 1993). Although the aims are based on what
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can realisticly be accomplished given earlier baseline measure-

ments, experience with the 1990 objectives has shown that even

modest objectives are difficult to realize and are often

dependent on developments which cannot be influenced by public

health interventions or other policies. However, the aims and

targets for the year 2000 are elaborate and serve to draw

attention to those social groups who would benefit most from

improvements in physical activity levels and concentrate on those

sport and exercise activities which give the highest likelihood

for the aims to be accomplished and maintained in the longer

term.

This chapter presents data of a survey of physical activity in

Glasgow and Edinburgh with regard to what proportion of the

population engages in physical activity for exercise, the kind

of behaviour undertaken and the time devoted to this physical

activity. Special attention is given to gender, age group, and

occupational group differences, in part because previous research

indicates that there are important differences between these

groups (Dishman, Sallis, & Orenstein, 1985; Stephens, Jacobs, &

White, 1985).

Comparisons between the two cities is of note because of observed

regional differences in CHD mortality and blood pressure in

Britain. Britain has a high mortality from coronary heart

disease, compared with other developed countries, while Scotland

has a mortality rate which is among the highest in Europe

(Elford, Phillips, et al, 1990; LaVecchia, Levi, et al, 1993).

Also it has been found that the mean blood pressure of the

Scottish population is higher than in other regions; alcohol use,

socio-demographic disadvantages and, specifically, lack of

exercise have been cited as important causes for the situation

in Scotland (Elford, Phillips, et al, 1990).

In a population survey there are many ways to define and ask

about physical activity and distinguish between people who are
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physically active and those who are not. The higher effort

definition follows WHO guidelines and defines it as a person

engaging in at least three periods of physical activity per week

for at least 20 minutes each time. This definition may be

compared with the definition used in the Canadian Health

Promotion Survey where physical activity was defined as engaging

in physical activity for exercise at least three times per week

for at least 15 minutes (Schoenborn, & Stephens, 1988;

Stephens, 1988). A lower effort definition sets the appropriate

level as exercising for at least once a week for 20 minutes. This

definition seems more comparable with the American NCHS studies

where the respondents were simply asked if they engaged in

physical activity or sports for exercise regularly (Schoenborn,

& Stephens, 1988). Also, a similar definition was used in the

Canadian study for the description of moderate levels of leisure

time physical activity (Stephens, 1988). A Finnish study defined

physical activity for exercise as at least three hours of

physical activity such as running, skiing, swimming or heavy

gardening per week (Marti, Salonen, et al, 1988), while in a

Swiss study physical activity was defined as engaging in a

sporting activity at least once a week (Marti, 1988). In short,

the literature shows a lack of specific agreement on what makes

up physical activity.

Subjects and Methods

The data analyzed concerns the entire year of 1993. The analysis

is based on 4,291 respondents. Of the respondents 75% were living

in Glasgow and 25% in Edinburgh. The average age of the respon-

dents was 38.0 years. The number of cases per month ranged from

234 in October 1993 to 477 in December 1993.

Three questions on exercise provided the basis for this analysis:

the first asked the respondents if they took part in any physical

activity for exercise during the previous month; the second asked
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about the number of times they exercised for at least 20 minutes

during the past week; and the third asked about the type of

activity they engaged in. There are 20 different coding cat-

egories for this last question.

In this chapter, and in a number of the following chapters, the

analysis is based on two categorizations of physical activity for

exercise. The first categorization dichotomizes the respondents

into a group who report exercising for at least 20 minutes at

least once during the previous week and a group who report

exercising for 20 minutes less than once per week. For reasons

of convenience this categorization is called the ’less demanding’

definition of exercise. A second categorization dichotomizes the

respondents into a group who reported exercising for 20 minutes

or more at least three times per week and a group of respondents

who reported to have exercised less often. This dichotomy is

called the ’demanding’ definition of exercise.

As already discussed in the introduction of this chapter,

developing a definition of ’exercise’ is difficult and there are

different approaches. The development of a definition of

’demanding’ and a separate definition of ’less demanding’

exercise as proposed here has two disadvantages. First, because

someone who exercises three times or more often per week also

exercises more than once per week, this person is classified as

exerciser under the ’demanding’ definition and is also classified

as exerciser under the ’less demanding’ definition. Thus, the

methodological ideal of mutually exclusive categories seems not

to have been met. Second, this method of classification results

in two dependent variables where one would be adequate, for

example by categorizing the respondents into exercising less than

once per week, exercising once or twice, and exercising three

times or more often. Here the methodological ideal of simple and

singular definitions seems not to have been met. However, the

following consideration led to using two definitions. Health
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promotion and health policy organizations give their public the

recommendation to exercise at least once per week, or at least

three times per week, or similar, they do not give their public

the recommendation to exercise two or three times per week. The

studies cited in the introduction follow or preempt such advice

in their definition of exercise behaviour and all of these

studies define exercise in terms of exercising at least a number

of times per week. In the definitions used in this study compati-

bility with previous studies and with recommendations given is

considered very important, although this leads to definitions of

exercise behaviour which are not ideal from an analytical or

methodological point of view 3.

Because of their utility and applicability to survey data on

exercise the metabolic equivalents (METS) of physical activities

were calculated (Stephens, Craig, & Ferris, 1986). One MET is

approximately equivalent to 1 kcal/kg/hour energy consumption,

an average of 75 kcal/hour for a man weighing 75 kg. The scoring

of physical activity using METS values in survey research is

still in a developmental stage, but preliminary research shows

a positive association between energy expenditure assessed with

METS scores and cardiopulmonary fitness (Stephens, &

Craig, 1989). In this chapter METS scores will be used to

summarize the findings with regard to reported activities by our

respondents. The aim is to see if there is any systematic

relation between respondent characteristics and the basic

strenuousness of physical activities assessed by way of METS-sco-

res; we are less interested in assessing each respondent’s energy

consumption than in examining whether particular social groupings

tend towards more or less strenuous activities. The scoring of

types of physical activity with a certain METS value is based on

3 However, there is a powerful practical reason in favour of using two
dichotomous instead of one trichotomous variable. For dichotomous dependent
variables methods of statistical analysis are now well developed, for example in
a computer program such as GLIM. This thesis will give a number of examples of
the possibilities. The analysis of multi-categorial dependent variables, having
three or more categories, is however still cumbersome.
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the definition provided in the Canadian Fitness Survey (Stephens,

& Craig, 1989).

Results

Figure 2.1. Percent physical activity 3 or more times per week by
occupational status and gender of the respondents (stringent definition
of physical activity)

Figure 2.1 shows the distribution by city, occupational status

and gender of the respondents who report engaging in physical

activity for exercise at least three times per week for at least

twenty minutes on each occasion. According to this definition,

20.6% of females and 29.5% of males living in Glasgow report

exercising at least three times in the previous week while in

Edinburgh the percentages are slightly higher with 31.7% of males

and 25.5% of females reporting exercising. As can be seen, there

is a considerable gradient in reporting exercising by occupa-

tional category. Those from a higher occupational category report
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exercising more often than those from a lower occupational

category.

Figure 2.2. Percent physical activity once or more times per week by
occupational status and gender of the respondents (less stringent
definition of physical activity)

Figure 2.2 shows the data for respondents who report exercising

in the previous week at least once for twenty minutes or more,

a ’less demanding’ definition of exercise. This definition

increases the proportion of physically active respondents to

50.5% for Glasgow and 58.6% for Edinburgh

(Chi-sq:21.2;df:1;p<.001), and to 56.6% for males and 49.5% for

females (Chi-sq:22.5;df:1;p<.001). As for the demanding defini-

tion, respondents from higher occupational groups, professionals

and intermediates, report the most exercise

(Chi-sq:112;df:5;p<.001). The exercise level in the lowest

occupational group, unskilled labour, is, even for this less

demanding definition very low. Females on average exercise less

than males. This difference was found consistently among all
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occupational groups in the two cities. The lesser overall

performance in Glasgow is partly related to the effects of age

and occupational structure; some of these effects can be removed

by applying a regression analysis to the number of times the

respondents exercised per week since our question had seven

answering categories ranging from more than seven times to less

than once a week and never. Taking age, occupational and gender

differences between the cities into account and applying a

regression analysis without re-categorizing the exercise variable

lowered the estimates for Edinburgh and increased those for

Glasgow slightly, but the overall relationship among the two

cities remained.

Figure 2.3. Percent physical activity by age and gender; two definitions
(age in five year grouping).

Figure 2.3 shows the proportion of respondents engaging in

physical activity for exercise, for males and females of

different age groups with respect to the two definitions

(demanding and less demanding). The observation that older
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respondents engage in less physical activity than younger

respondents is mostly due to a decrease in the amount of moderate

physical activity reported; the proportion of respondents

engaging in relatively high amounts of physical activity

decreases slowly and even stabilizes among older respondents;

this is particularly the case among females. The dotted lines in

figure 2.3 show the results of a logistic regression analysis.

The following can be observed: 1) females on average exercise

less often compared with males (t (demanding) =6.0; t (less-demanding) =4.3);

2) older respondents engage on average exercise less often

compared with younger respondents (t (demanding) =4.6; t (less-demand-

ing) =10.1).

Table 2.1 ’Top seven’ physical activities for exercise and proportion of
respondents reporting these activities. Respondents who exercised at least three
times per week for 20 minutes. Percentages.

All Respondents Females Males Glasgow Edinburgh
Valid N: 1089 531 585 782 307

% N % % % %

Walk: 26.8 292 Walk: 34.3 Walk: 19.7 Walk: 26.6 Walk: 27.4
Swim: 11.6 126 Aero: 16.4 Weig: 14.9 Swim: 11.4 Swim: 12.1
Weig: 9.6 104 Swim: 12.6 Foot: 13.8 Weig: 10.0 Weig: 8.5
Aero: 8.5 93 Keep: 10.9 Jogg: 10.9 Aero: 8.7 Jogg: 8.5
Jogg: 7.5 82 Weig: 4.0 Swim: 10.6 Foot: 8.3 Aero: 8.1
Foot: 7.4 81 Jogg: 4.0 Cycl: 7.2 Keep: 7.4 Cycl: 7.5
Keep: 7.1 77 Cycl: 3.0 Golf: 4.7 Jogg: 7.2 Keep: 6.2

Legend - Reported activities and their METS scores:
Aero ((,Aerobics): 8 Cycl (Cycling): 7 Danc (Dancing): 6
Foot (Football/Hockey): 7 Golf (Golf): 4
Jogg (Jogging/Running): 12 Keep (Keep fit): 5
Swim (Swimming): 4 Tenn (Tennis/Badminton): 6
Walk (Walking): 4 Yoga (Yoga): 2
Weig (Weight lifting): 5 Bowl (Bowling): 2.5

Table 2.2 ’Top seven’ physical activities for exercise and proportion of
respondents reporting these activities, by occupational category. Respondents who
exercised at least three times per week for 20 minutes. Percentages.

Professional Intermediate Skilled Skilled Semi- Unskilled
Non-Manual Manual Skilled

N: 131 267 215 191 79 28

Walk: 28.2 Walk: 30.3 Walk: 27.0 Walk: 17.8 Walk: 30.4 Walk: 28.6
Swim: 12.2 Swim: 12.0 Weig: 14.0 Foot: 14.7 Swim: 12.7 Swim: 17.9
Aero: 9.2 Aero: 8.6 Aero: 13.0 Weig: 12.0 Keep: 10.1 Weig: 14.3
Jogg: 8.4 Weig: 8.2 Swim: 10.2 Keep: 10.1 Cycl: 8.9 Jogg: 10.7
Foot: 8.4 Jogg: 7.9 Jogg: 7.0 Swim: 8.4 Aero: 8.9 Keep: 7.1
Cycl: 6.1 Foot: 5.2 Foot: 6.5 Jogg: 7.9 Weig: 7.6 Danc: 7.1
Weig: 6.1 Keep: 4.9 Keep: 5.1 Aero: 6.8 Foot: 5.1 Aero: 3.6
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Table 2.3: ’Top seven’ physical activities for exercise and proportion of
respondents reporting these activities, by three age groups. Respondents who
exercised at least three times per week for 20 minutes. Last column data on
exercising once or more per week, all respondents Percentages.

Age Groups Exercising once or more
18-30 years 31-50 years 51-65 years often in the past week

Valid N: 990 1076 365 4866

Weig: 15.8 Walk: 29.6 Walk: 51.4 Walk: 18.9 (n=460)
Foot: 14.6 Swim: 13.4 Keep: 11.5 Swim: 16.4 398
Aero: 13.3 Jogg: 7.9 Swim: 9.8 Aero: 12.1 294
Walk: 12.6 Aero: 7.5 Golf: 4.9 Foot: 9.1 222
Swim: 10.2 Weig: 6.7 Bowl: 4.4 Keep: 7.4 180
Jogg: 8.7 Cycl: 6.1 Jogg: 3.8 Weig: 6.2 151
Keep: 7.0 Keep: 5.5 Weig: 3.3 Jogg: 5.3 128

In Tables 2.1 to 2.3 the ’top seven’ of types of physical

activity are shown for different sub-groups of respondents who

report exercising on at least three occasions per week for 20

minutes. Most striking is that for all groups these types of

physical activity are made up of only 10 of the 20 pre-coded

activities. Walking is clearly the most common form of physical

activity for exercise while football is the only team sport and

organized activity on the list. The last column of Table 2.3

shows the ’top seven’ for the respondents who exercised once or

more per week.

Figure 2.4. shows the average METS score of the reported

activities by age and gender with the dotted lines giving the

regression estimates. The following can be observed: 1) females

on average engage in less strenuous activities than males (t (dema-

nding) =6.1; t (less-demanding) =3.5); 2) older respondents engage on

average in less strenuous activities than younger respondents

(t (demanding) =4.0; t (less-demanding) =3.4).

Conclusions

Of the respondents in two British Cities, approximately 25%

report physical activity at least three times per week for 20

minutes, therefore exercising below the expectations of standards
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set by international bodies such as the World Health Organiz-

Figure 2.4. METS score differences in physical activity. For respondents
who reported exercising, by age and gender; two definitions (age in five
year grouping).

ation. However, from an international perspective, the situation

is not so bleak. Stephens, Jacobs and White (1985) found in their

review of eight American and Canadian health surveys conducted

between 1972 and 1983 that approximately 20% of the population

engaged in exercise at a level generally recommended for

cardiovascular benefits, a figure lower than our 25%. In those

surveys at least 40% of the population was found to be completely

sedentary. The data presented here show this sedentary component

to be slightly higher in Britain with the proportion of respon-

dents reporting low rates of exercise (less than once a week) as

49% in Glasgow and 41% in Edinburgh. More recent information from

the Canadian Health Promotion Survey (1988) seems to suggest that

the level of exercise in the Canadian population is higher. It

is estimated that approximately 54% of adult Canadians exercise

three or more times per week, 18% do so one or two times per week
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and 27% not at all. Compared with American data this level of

exercise seems to be very high (Schoenborn, & Stephens, 1988).

The sub-group analysis reflects findings from international

studies in exercise behaviour (Heath, & Smith, 1994; Dishman,

Sallis, & Orenstein, 1985; Stephens, Jacobs, & White, 1985), such

as the finding that in Britain, females exercise less than males

and older respondents exercise less than younger ones. One also

finds a decrease in the proportion of the population exercising

in the lower occupational categories although the two cities

discussed appear to differ from other surveys in that blue collar

workers do not seem to differ much from white collar workers. In

North America white collar workers seem on average to be more

physically active than blue collar workers. The analysis of the

METS scores reflects the results found in Canada (Stephens,

Craig, & Ferris, 1986; Stephens, & Craig, 1989). Male respon-

dents, younger respondents and respondents in the higher

occupational groups engage in leisure time exercise with higher

levels of strenuousness than female respondents, older respon-

dents and respondents from the lower occupational groups.

Finally, the data do reveal some patterns which may be unique to

Scotland, such as a relatively high proportion of sedentary

individuals and the relative importance of certain sporting

activities, golf the most notable. In general, however, the data

and the structural correlates found in the data seem to be

remarkably consistent with results from international studies.

Also the relatively new approach on the basis of METS scores does

not really produce surprising results. However, there are a

number of questions which cannot be answered by considering

cross-sectional data. For instance the fact that the proportion

of the population engaging in physical activity decreases in the

higher age groups and also the strenuousness of the activities

engaged in decreases with age is difficult to interpret because

both age and generational effects may have played a role (Powell,

& Paffenbarger, 1985). Though it may be that people tend to
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reduce their involvement with exercise as they get older, there

could also be a cohort effect, that is each new generation

exercising at a higher level than the previous one. Estimating

the extent of each effect is of importance for future health

interventions. If it is mainly cohort effects which explain the

lower exercise behaviour of the older age groups, then a high

effort among the young will result in a population trend to

increase exercise behaviour. However, if aging effects play an

important role, then considerable resources have to be targeted

towards the maintenance of exercise behaviour. This would ensure

that people would not only start exercising but also maintain

this behaviour until they are much older. The answer to such

questions is of primary importance for future research. Regular,

long term, population monitoring using surveys seems to be a

practical and suitable approach to study how such patterns

develop.
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