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PREFACE

There are basically two ways of obtaining the doctoral title.
First, in the Anglo-Saxon tradition, the PhD (Doctor of
Philosophy) title can be seen as a reward for successfully
participating for a number of years in a form of further
education culminating in the production of the PhD thesis, the
report of a research or theoretical activity. Second, within the
continental European tradition the doctoral thesis is considered
to be the example by which the scientist proves, after a number
of years of practical scientific work, that he or she has a
comprehensive understanding of all important aspects of the
profession.

At the age of 41, eight years after finishing my masters thesis,
I felt that the time had come for me to do my doctoral thesis
within the continental European tradition. During the last eight
years I have gained experience in giving advice to many
organizations such as the WHO, the Health Education Board for
Scotland and the Health Education Authority for England and
Wales, I have given advice to many University Departments and to
various individuals; I have participated in the organization and
execution of national and international (research) projects large
and small; and have written descriptive and analytic papers
published in various academic journals.

Prior to coming to Edinburgh I worked at the University of
Groningen in the departments of social dentistry and medical
sociology. I also worked for the city of Groningen public health
services. However, much of the opportunity to develop my
professional skills has been provided in my current work at the
Research Unit in Health and Behavioural Change (RUHBC, ’The
Unit’) and this thesis is primarily based of my work at the Unit
1. As the professional tradition dictates, I take full,
personal, responsibility for the collection of the data on which
this thesis is based and for the interpretations and discussion
of the information presented.

Why exercise? Given the context of the Unit’s remit I work on the
monitoring of Scottish health behaviours, develop theories in
relation to health behavioural change and assist in health
promotion and health policy development and evaluation. Given the
very high coronary morbidity and mortality in Scotland there is
a preference to test the Units ideas in relation to this major

1 The unit is funded by the Chief Scientist Office of the Scottish Home and
Health Department; by the Health Education Board Scotland (HEBS); and by the
Economic and Social Research Council (ESRC: Grant# XA44250009). The opinions
expressed in this thesis are those of the author, not of the funding bodies.
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Scottish health problem. Exercise has been shown to be strongly
related to coronary mortality. I also chose exercise as an
important topic for research for a number of reasons based on my
opinion that exercise behaviour is related to all theoretical
elements which are necessary to fully understand and appreciate
health related behaviour. For example, exercise behaviour has
only become an issue for policy development and health promotion
relatively recently given the context of changing work practices
and changes in the way in which people spend their leisure time.
Understanding such changes will not only be relevant for exercise
research but will also give an insight into the historical
development of health behaviours generally. Second, exercise
behaviour is a chosen behaviour, people don’t have to exercise.
Understanding the element of choice in relation to exercise
behaviour gives an insight into how people make choices in
relation to health and the motivating and inhibiting factors they
might be confronted with. Lastly, exercise behaviour cannot be
seen separately from contextual variables, it is easier to
exercise in some circumstances than it is in other, social or
material, circumstances. Understanding this element of exercise
behaviour gives an insight into the environmental influences on
health behaviours generally.

In this doctoral thesis I present some of the work I have done
into the various aspects of exercise behaviour. Many of the
chapters of this thesis are based on work which has previously
been published in academic journals, while a number of chapters
concern work which has been accepted for publication. These
chapters are mostly reprinted unabridged with the exception of
some needless duplications. For example, the sampling procedure
and data collection method is thoroughly described in the second
chapter and in the appendices, therefore in most chapters only
short summaries of the methods and data used are presented.
Besides previously published work, a considerable body of new
work will also be presented in this thesis.

Of course, in this thesis I am only able to highlight and
research a few factors which might be interesting in
understanding a complicated health behaviour such as exercise.
However, in the continental tradition the doctoral thesis must
not be seen as the highest grade to obtain after an educational
process, but more as a step in a developing academic career with
the promise of more to come.
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CHAPTER 1

1. Introduction

Summary In this introductory chapter the thesis is placed within
the context of relevant historical and scientific issues and
topics. First, it is pointed out that the interest in physical
activity and leisure time has developed only recently and has to
be understood within the context of historical developments in
the amount of leisure time and in changing norms and values in
our society with regard to the ’appropriate’ way of spending
leisure time. An important issue is the realization that
considerable health and other benefits can be obtained if leisure
time is being spent in active as opposed to passive ways. Given
the clear advantage of active pastimes the question arises why
a high proportion of the population spend their leisure engaging
in sedentary activities. To answer this question a very large
number of factors needs to be considered and indeed, a growing
body of knowledge, a ’theory of exercise behaviour’, is gradually
developing. The emphasis in this thesis will be on the dynamic
inherent in issues related to exercise. It is too often suggested
that exercise behaviour is formed and maintained in a situation
of stable knowledge, norms and attitudes and of a social and
material environment in which little change can be observed. This
thesis is aimed at developing a more dynamic view in relation to
exercise behaviour and to exploring some of the consequences of
such a view.

Introduction

This study, like other activities in health promotion and health

policy development in relation to exercise, is based on a number

of assumptions with regard to active leisure pastimes and

exercise behaviour. First, that increases in leisure time should

be considered positively as they provide people with an enhanced

opportunity to enjoy the world in which they live and to express

their creativity and personality. A second assumption is that

active leisure pursuits provide one of the best ways in which
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Exercise Behaviour

leisure time can be ’enjoyed’ and so reap the potential benefits

of increased leisure time.

There is a strong scientific basis for this last assumption as

shown in many scientific studies. People who are more physically

active have a lower morbidity and mortality from many of the

diseases common in western societies and report being happier and

having a stronger feeling of social participation, accomplishment

and well being (Stromme, Frey, et al, 1982; Astrand, 1985; Mason,

& Powell, 1985). The health aspect of exercise behaviour will be

extensively discussed in the second section of this thesis and

new data collected on sport and exercise related injuries will

be presented.

The study of leisure time behaviour from the perspective that it

might provide an opportunity to improve peoples health and well

being has developed relatively recently. Although always enjoyed

by a lucky few (Veblen, 1949), having time to spend on leisure

is something which has developed as a mass phenomenon only since

the last century. And it is only during the last few decades that

distinctive patterns of leisure time ’consumption’ have developed

(Roberts, 1970; Parker, 1983). Working weeks have become shorter,

holidays longer, the ’week-end’ has become a fact of modern life

and there are prolonged periods of schooling and retirement.

Social, family and religious obligations have become less

stringent giving individuals more freedom in choosing how to

spend their available leisure time. The trend towards more

leisure time and increased leisure time choice is expected to

continue in the future and there is considerable discussion about

the consequences of this trend for our society. Some look on

these developments negatively and are concerned about the

competitiveness of our economy and the lack of obligation being

put on young people. Others argue that the increase in leisure

time and being able to make leisure time choices is as much an

accomplishment of modern society as the motorcar, video recorder

or robot production.

10



Introduction

Being active, getting out and about and participating in sport

and exercise have long been advocated as the ’responsible’ way

to spend ones leisure. However, there is also a popular

perception related to exercise that this is a sweaty and painful

activity, of people dropping dead while jogging, soccer players

being carried off the field on stretchers and hill walkers

falling off hills. Although various health and psychological

benefits of exercise and active leisure time pursuits have been

identified, research into the benefits and risks of exercise and

physical activity is still patchy and does not always provide the

answers which can motivate people to engage in exercise more

often. It is not surprising that many choose to spend their

evenings watching television, and that at week-ends one can find

many more on-lookers than players on and around the sports field.

Although there is evidence that increasing numbers of the

population engage in active leisure time activities, survey

studies show that only a minority of the population engage in

active leisure time activities at a level sufficient to reap

powerful health and psychological benefits of exercise and

leisure time physical activity. In this thesis data on leisure

time activity by various socio-economic indicators and change

overtime in leisure time activity will be presented and

discussed.

Making leisure time physical activity and exercise attractive

continues to be an important and promising way of improving

health and exploiting the opportunities created by increased

leisure time. In this context research into what would motivate

people to exercise more, or into the barriers they experience in

their attempts to exercise more, seems important. The audience

for such research is potentially wide and might involve a medical

practitioner who wants to advise a sedentary and overweight

patient to take more exercise; a local politician trying to make

the difficult choice between funding an exercise facility or

funding road works; or a potential ’consumer’ watching a program

11
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on television about an interesting and challenging activity and

wondering about the risk of this activity or thinking that one

is too old or not as physically attractive as those who seem to

engage in this activity.

Questions on how to promote active leisure time pursuits to those

who currently spend their leisure time primarily in sedentary

ways, form the basis of a major theoretical and research effort

in the exercise, sport and leisure time sciences. In this thesis

studies will be discussed which aim to answer the question of why

such a low proportion of the population engages in exercise and

active leisure time pursuits in a way sufficient to gain health

benefits. The answer to this question is particularly interesting

given the fact that the benefits of exercise have been widely

advertised. Data collected by the Research Unit in Health and

Behavioural Change to answer questions relating to exercise

participation will also be presented.

Being a researcher in the field of health, lifestyle and

behavioural change, searching for explanations as to why so many

people continue to behave in ’unhealthy’ ways contrary to

overwhelming evidence about the ’irresponsibility’ of their

behaviour is a considerable challenge. Although the results of

such an effort would ideally lead to advice for promoting

exercise behaviour, the number of possible settings in which such

advice would have to be applied is so large that a single

approach will probably never be found. For example, in the

general practice environment the difference between patients is

considerable and the success of health promotion depends much on

the creativity of the general practitioner concerned. Medical

circumstances, and the personal and social circumstances of the

patient will have to be considered. For politicians and civil

servants, who aim more at improving circumstances for whole

communities, those who benefit from a decision are a major

concern and decisions taken will depend on, for example, whether

12
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a planned exercise facility is going to be built in an affluent

or a deprived community.

A number of authors (McQuail, 1988; McLeroy, Steckler, et

al, 1993) support the view that flexible theoretical approaches

are necessary to understand complex sociological and

psychological phenomena such as exercise behaviour, such theories

are aimed at giving general guidance not at the explanation of

specific situations. This thesis will try to add to such a

’theory of exercise behaviour’. This theory is aimed at finding

explanations for the populations’ exercise behaviour and at

formulating suggestions for improvement. This theory is not a

formal model based on strict notions of induction and deduction,

formal relationships, statements and hypothesis. Although

developing such formal theories to explain peoples’ behaviour

remains an aim for social scientists, the results, at least with

regard to exercise behaviour, are not convincing.

One of the rationales for alternative theoretical models is that

human behaviour is formed under the influence of processes which

take place at many different levels; in explaining behaviour one

needs to consider such factors as biological needs, will-power

and personal preference, the behaviour of friends or family, and

environmental and political circumstances. Formal theories mostly

offer only a biological, psychological, socio-psychological or

sociological explanation in isolation and are not able to take

account of all these different facets of human behaviour at the

same time. However, it should be taken into consideration that

formal theories play a valuable and necessary part in developing

more global and flexible theories.

McLeroy, Steckler, et al, and McQuail believe that developing

practical multi-approach, multi-level theories is already the

factual process of theory application by practitioners. The

practitioner starts with a problem and uses a multitude of

sources to explain the problem and to seek ways to influence

13
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negative aspects of the problem. The practitioner in this way

creates a theoretical picture of the problem which is a loose

collection of practical knowledge and experience and of knowledge

from various theoretical sources and scientific perspectives.

Given these considerations this thesis is not so much aimed at

investigating a particular problem, or at testing a specified

hypothesis in relation to exercise behaviour but is aimed more

at trying to add to the growing knowledge base, to the developing

’theory of exercise behaviour’, in two ways.

First, to give examples of the information on which people have

to base decisions with regard to exercise, to discuss some of the

circumstances under which exercise takes place, and to consider

a number of other sociological, psychological and health factors

with regard to exercise behaviour. In this sense this thesis is

no different from many other research efforts. However, by

presenting new data collected by the RUHBC, by reviewing and

reinterpreting research efforts published by others, it is hoped

that the reader will get a good idea of the current knowledge in

this area and an effort is made to further develop existing

perspectives on exercise behaviour.

Second, particular emphasis is put on trying to develop a more

dynamic perspective in relation to exercise behaviour. The world

is all too often portrayed as a place which has always been as

we know it now, and will continue to be like this. The situation

is clear: the individual can sit down quietly, consider the

’facts’, and study the options and possibilities for change.

Health promotion is seen as an activity which presents people

with the facts and tries to tempt them to behave in more healthy

ways than they currently do. Some authors are of the opinion that

forcing people into behaving healthily, by using scare tactics,

exaggerating the health risks of certain behaviours, and limiting

choice, is morally allowed (Downie, Fyfe, & Tannahill, 1990).

Such a view is based on a notion of behaviour as stable, and a

14
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perception of people as rigid and in principle unwilling to

change, with entrenched ’bad habits’. The logical conclusion

follows that people have to be ’shocked’ into the ’right’

behaviours. In this thesis the opposite perspective is taken and

people are perceived as constantly evaluating new information,

and constantly adapting to changing circumstances and

environments. One of the aims of this thesis is to show on a

number of indicators of exercise behaviour that such adaptation

is taking place continuously, to describe exercise behaviour in

this context as dynamic and changing, and to discuss some

theoretical and practical implications of considering exercise

behaviour as a dynamic behaviour.

To start appreciating that people can considerably change their

behaviour on a large scale one has only to compare the present

with the world of half a century ago, less than the length of a

human life. One then finds a world of cornershops and coalfires,

of ball games in the street, of a majority of the male population

being cigarette smokers, a world which had never heard of

computers and organ transplant operations. These changes are of

course related to processes of modernization in the economy and

industry such as those related to the decline in the proportion

of the population involved in manual labour, the growth of the

service industry, the mechanisation of the home, the growth in

car ownership and the growth in average income and wealth

generally.

Given the changing nature of society and the effect that has on

the individual, health promotion and accomplishing behavioural

change must be based on a dynamic rather than a static

perspective. As the world and the people in it are changing

continuously it is inherent to this process that peoples’ health

lifestyles will improve or deteriorate as the natural consequence

of changes which might have been caused by factors completely

unrelated to health considerations. One of these factors has been

the creation of leisure time. Health promotion relating to

15
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leisure time physical activities and exercise will have to

strengthen those developments which might result in leisure time

being spent in a health enhancing way and counterbalance the

tendencies which go against the move towards ’healthier’

lifestyles. However, improving peoples lifestyle will have to

take place in an environment where powerful commercial, cultural

and historical factors play an important role as well. To try to

motivate people to exercise more is complicated. Perhaps a

suitable analogy would be the case of trying to keep a big

machine with little breaking power on some kind of course while

it roles down the hill on its way to an unknown destination. And

to continue the analogy, it is hoped that this thesis will give

the reader a better understanding, with regard to exercise

behaviour, of the landscape we are travelling through and of the

small course corrections we might be able to accomplish.

16



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.

18
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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

20
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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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CHAPTER 3

3. Leisure time physical activity in Edinburgh and Glasgow:
trends 1987-1991 and the effect of question wording 4

Summary In this chapter data collected between 1987 and 1991 is
analyzed to identify changes in the proportion of sedentary
individuals in Edinburgh and Glasgow. In the primary question,
which asked the respondents about physical activity for exercise
’such as running, golf, gardening or walking’, a wording change
deleting the prompt to specific activities is taken into
consideration. The data were on 13,586 respondents. A consider-
able decrease in the proportion of sedentary individuals in both
cities was observed between 1987 and 1991. This decrease could
not be related to changes in specific sporting activities. The
change to an unprompted question led to a 14% lower estimate of
physical activity. This was almost fully explained by a change
in the estimate of the proportion of walkers. Older respondents
in particular were affected by the question change.

Introduction

Studies from several countries show changes in physical activity

behaviour for exercise. Swiss data from several surveys show a

large increase between 1977 and 1985 in the proportion of the

population engaging in a sports activity at least once a week

(Marti, 1988); this increase was observed among all age groups

and both sexes. Most of the increase in Switzerland seems to have

resulted from a decrease in the sedentary proportion of the

population, only a small shift can be observed in the direction

of more vigorous activities. In Finland a strong increase in

physical activity during leisure time is observed (Marti,

Salonen, et al, 1988), however the increase is mainly explained

4 This chapter is based on: Uitenbroek,D.G. and McQueen,D.V.(1992) Leisure
time physical activity in Scotland: Trends 1987-1991 and the effect of question
wording. Sozial und Präventivmedizin , 37 , 113-117.
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by a shift from low effort to relatively high effort physical

activities. No change is found in the proportion of the sedentary

Finnish population, and the increase is particularly strong among

the lower occupational groups. In the U.S.A. and Canada an

increase in physical activity for exercise was found between 1972

and 1983 (Stephens, Jacobs, & White, 1985). This increase seems

to be particularly pronounced among females and the higher age

groups. It has been stressed on several occasions that, as in

Finland, the increase in physical activity behaviour in North

America during the last decade was mainly caused by a shift from

low to high effort physical activity for exercise and that hardly

any change in the sedentary proportion of the population can be

observed (Brooks, 1988; Marti, 1988). However, the improvement

in the proportion of the population who exercise is not ’world-

wide’, as shown by German data where no change in population

exercise behaviour was found between 1984 and 1991 (Helmert,

Herman, & Shea, 1994).

This chapter focuses on changes in the response to a question

asking the respondents if they exercised in the previous month.

Contrary to the previous chapter, which looked at weekly exercise

frequency, this chapter contrasts those who did not exercise in

the month prior to the interview with those who exercised at

least once. The data concerns the metropolitan areas of Edinburgh

and Glasgow, and the age groups 18 to 44 years, and the time

period July 1987 to June 1991. This data has been discussed in

depth from a cross-sectional perspective for 1989, including

respondents from London and respondents in the age groups 45 to

60 (Uitenbroek, & McQueen, 1991b).

Between July 1987 and December 1988 the respondents were asked:

"During the past month, did you take part in any physical

activities, such as running, golf, gardening or walking, for

exercise". In January 1989 this was changed to: "During the past

month, did you take part in any physical activities for exer-

33



Exercise Behaviour

cise". Thus, the prompt about running, golf, gardening or walking

was removed.

The aim of this chapter is twofold: 1) to account for changes in

physical activity between 1987 and 1991; 2) to explore the effect

of the change in the question wording. Differences between

different socio-demographic groups of respondents and differences

between different physical activities will be considered.

Subjects and Methods

The analysis is based upon data collected between July 1987 and

June 1991, no data were collected in July 1988 and in April 1991.

The analysis is done on a part of the data concerning 13,586

respondents within the age group 18 to 44 years. The main reason

is that July 1987 and March 1988 data was collected only of

respondents between 18 and 44 years of age. As this chapter is

interested in overtime change the stability of the sample

overtime is important, as sample changes can influence the

estimation of overtime trends. A slight increase in the average

age of these respondents between 1987 and 1991 (r=.0201, p=.01)

was observed, there were no changes with regard to gender,

occupation and city of residence. The number of cases per month

for the age groups 18 and 44 years ranged from 114 in November

1987 to 466 in May 1988.

The analysis focuses on the monthly averages. Regression

techniques were chosen to assess the overtime changes in exercise

behaviour; the behaviour can be regressed on time, and a dummy

variable coded ’0’ before and ’1’ after the question change was

included to study the effect of the question form (McDowall,

McLeary, et al, 1980) 5. Using this method one assumes that the

5 For readers not familiar with regression analysis a short discussion of
the role of dummy variables in regression analysis and the way in which they are
used in this chapter seems appropriate. Dummy variables are created by the
researcher to highlight specific phenomenon in the analysis. Dummy variables are
not actually measured but are created on the basis of theoretical considerations.
Dummy variables have only two values, the value ’one’ for the phenomenon one
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question change affects the intercept of the regression esti-

mates, however, not the slope. There is a range of regression

methods available to describe overtime change in proportional

data. Linear regression weighted for the number of cases per

month and logistic regression (Aldrich, & Forest, 1984), based

on a logarithmic transformation of the odds ratio, are often

applied. Linear regression has the advantage of parameters which

are relatively easy to interpret, logistic regression takes the

relative nature of change in proportions into consideration and

curves between ’0’ and ’1’. Logistic regression is used here as

the only tool of analysis primarily on the basis of the experi-

ence, which is in accordance with the literature, that it gives

a better fit as compared with weighted linear regression,

particularly in small proportions and both in terms of lower

standard errors for the estimated parameters as, on average, a

lower Chi-square difference between estimated and observed

values.

Results

The stars in figure 3.1 show the monthly proportions of respon-

dents answering yes to the question on whether they engaged in

any physical activity for exercise in the previous month. The top

continuous line shows the estimated trend using logistic

regression. The ’jump’ in this line between December 1988 and

January 1989 is the effect of the question change.

If there had been no question change (dotted line) an estimated

decrease in the proportion of sedentary individuals of 9.7% would

have been observed for the period July 1987 to June 1991 (t=3.8).

The difference between the dotted line and the trend line gives

wants to specifically study and the value ’zero’ (’0’) for all other phenomena.
Thus, a dummy variable coded ’one’ for after the question change and ’zero’ for
all other months is included in the analysis to study the effect of the question
change. The regression coefficient of the dummy variable can now be used to
estimate the average difference in reporting exercising between before and after
the questions change. A t-value can be calculated to see if the change reaches
statistical significance.
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the effect of the removal of the examples given by the inter-

Figure 3.1 Physical activity for exercise, Edinburgh and Glasgow 1987-1991

viewer (running, golf, gardening or walking) in asking the

question; a drop in the estimated proportion of physically active

respondents of 13.8% (t=9.1) was observed.

Table 3.1. Decrease in the proportion of sedentary individuals and question
change effect among several socio-demographic groups between July 1987 and June
1991, respondents aged 18-44, percentages.

change % (t) question Valid
Jul-’87 Mar-’91 change % (t) N-of-cases

All respondents 9.6 (3.8) -13.8 (9.1) 13,586
Females 8.6 (2.5) -14.8 (7.0) 7,429
Males 10.7 (2.9) -12.6 (5.8) 6,091
Glasgow 9.5 (3.4) -13.6 (7.0) 9,401
Edinburgh 8.7 (2.0) -13.8 (5.7) 4,185
Non-manual occup. 10.2 (1.6) -12.8 (4.8) 8,197
Manual occupations 8.1 (3.3) -14.7 (6.8) 3,791
Age 18 to 30 11.5 (3.2) - 9.7 (4.4) 6,380
Age 31 to 44 8.6 (2.5) -17.7 (8.4)1 7,206

1 T-value of the difference in question wording effect between age groups equals
2.36 . Further no t-values between groups larger than 2.00 .

Table 3.1 summarizes the changes for a number of subgroups. As

can be seen among all subgroups there is a decrease in the
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proportion of sedentary individuals. The change seems to be

particularly concentrated among males, respondents living in

Glasgow, the non-manual occupational categories and younger

respondents, however, the differences in trends between the

sub-groups are not statistically significant. There are only

small differences between the socio-demographic groups with

regard to a question wording effect, with the exception of age;

the question change primarily affected the responses of older

respondents (t=8.4).

The space between the top line and the second line in figure 3.1

estimates the proportion of walkers in the sample. As can be

seen, the second line runs almost parallel to the top line, this

can be interpreted as an indication of little change in the

proportion of walkers overtime. This was confirmed in a

regression analysis which estimated a non-significant increase

in the proportion of walkers among all respondents of 2.1%

(t=1.0), after correction for the question change. The second

line also shows only a small jump between December 1988 and

January 1989. This indicates that the decrease in the proportion

of physically active respondents, following the removal of the

prompt in the question, is for a large part explained by a

decrease in the proportion of respondents who reported walking

for exercise. Regression analysis estimates this decrease to be

18.9%. Before the question change approximately 28% of the

respondents reported walking for exercise, after the question

change this percentage decreased to 10%.

Figure 3.1 also shows the proportions of respondents on a number

of popular physical activities: team sports, swimming, keep fit

exercise and aerobics. There is a shift between December 1988 and

January 1989 for a number of activities besides walking, thus

also affected by the question change. Further it can be seen that

a overtime the distance between the overall trend in physically

active respondents, indicated in the top line, and the line
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indicating the proportions of respondents engaging in the four

popular activities, becomes larger.

Table 3.2. Change in a number of physical activities for exercise between July
1987 and June 1991, respondents aged between 18 and 44. Question change effect.
Percentage of respondents engaging in these activities after the question change.

change % (t) question Percent
Jul-’87 Mar-’91 change % (t)

-
All activities 9.6 ( 3.8) -13.8 ( 9.1) 62.4
Swimming 3.6 ( 2.5) 2.3 ( 2.8) 10.1
Walking 2.1 ( 1.0) -18.9 (13.7) 9.9
Team sports 3.0 ( 2.4) 1.1 ( 1.5) 7.2
Keep fit exercise 0.7 ( 0.6) 2.3 ( 3.7) 5.8
Aerobics 3.3 ( 3.2) 1.8 ( 3.2) 5.7
Jogging 1.5 ( 1.3) - 0.6 ( 0.9) 4.5
Tennis 0.6 ( 0.7) 0.4 ( 0.9) 2.9
Cycling - 0.9 ( 1.2) 1.8 ( 4.0) 2.7
Gardening - 0.8 ( 0.7) - 6.2 ( 9.9) 0.2
Remaining act. - 3.8 ( 2.1) 2.7 ( 2.5) 13.5

To study these phenomena in more detail Table 3.2 shows the

changes estimated by logistic regression analysis for the period

July 1987 to June 1991. The table shows all physical activities

which were reported by at least 2.5% of the respondents after the

question change. Gardening was included because it concerns one

of the behaviours explicitly mentioned before the question

change. There are many activities in which a statistically

significant increased proportion of the respondents are involved.

Only a few activities decrease in importance and these are

primarily the less popular activities contained in the remaining

category. The question change affects a number of activities but

particularly two of the behaviours initially mentioned in asking

the question, walking and gardening, go down very considerably

in importance after the prompt to running, golf, gardening or

walking is removed.

Discussion

The first, and most important, conclusion is that during the

period of measurement a downward trend in the proportion of
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sedentary individuals is observed. Caution should be observed in

attaching too much value to any precise estimate of the decrease

as it is dependent on the regression procedure utilized and may

be influenced by chance fluctuation and seasonal effects.

However, the strength of the evidence for a decrease in the

proportion of sedentary individuals is such that, ceteris

paribus, it must be concluded that a real change towards a higher

proportion of the population engaging in physical activity is

taking place.

As to the structure of the change in the proportion of sedentary

individuals, increases in a large number of physical activities

can be observed while only a small number of physical activities

decreased in importance. Therefore it does not seem that a

particular ’fashion’ can explain the findings. From an interna-

tional perspective the pattern of change among subgroups of the

sample is rather unique. As opposed to Finland, the changes in

Scotland are concentrated in the higher, non-manual, occupational

categories. As opposed to North America the changes are concen-

trated among the younger respondents and males. Diffusion

theories are a valuable instrument in explaining such differences

(Rogers, 1983). According to such theories one should not expect

to find all socio-demographic groups changing at similar rates

during a limited period of observation, even if there is a

development which affects the population at large. The social

groups which are changing might be the leaders in changing

exercise behaviour. Thus, international differences might be

explained by different segments of the population being at

different stages of a general development in their various

countries.

The change in the question from physical activity for exercise

with prompts to a question without prompts had observable

effects. These effects seem to affect the behaviours initially

mentioned in asking the question, walking and gardening, in

particular. Although there is an extensive body of literature on
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questionnaire construction, in general there is no rule to decide

what is the ’right’ way to ask a question (Schuman, &

Presser, 1981). In the case of the question which is not ’cued’

or prompted, many people will be missed who walk considerable

distances on a regular basis but do not regard this activity as

exercise. This is particularly problematic because a relatively

high proportion of older respondents, among whom walking may

constitute an important daily activity, are then mis-classified.
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CHAPTER 4

4. Seasonal variation in leisure time physical activity 6

Summary In this chapter seasonal variation in leisure time
physical activity for exercise is studied and quantified with
regard to several popular exercise activities and taking the
respondents gender, occupational status and age into consider-
ation. The analysis concerns data collected between January 1989
and March 1992. Data from 7,202 male and 9,284 female respondents
is used in the analysis, cosinor analysis using GLIM is applied.
Considerable seasonal variation is found affecting both outdoor
and indoor activities. During the peak phase in July, 32% of the
respondents reported exercising for at least 20 minutes 3 or more
times during the previous week, in the winter period this
decreased to 23%. Older respondents exercise more later in the
year and also showed seasonal variation to a larger extent than
younger respondents. The difference between the age groups is
particularly pronounced for the respondents reporting to exercise
according to the demanding definition of exercise.

Introduction

Although seasonal variation is one of the important charac-

teristics of exercise and sports activities, to date only a

few studies have studied seasonal variation in physical activity

(Magnus, Matroos, & Stackee, 1979; Dannenberg, Keller, et

al, 1989). In this chapter data on leisure time physical activity

for exercise collected on a monthly basis between January 1989

and March 1992 will be studied from the perspective of seasonal

variation.

6 This chapter is based on: Uitenbroek,D.G. (1993). Seasonal variation in
leisure time physical activity. Medicine and Science in Sports and Exercise , 25 ,
755-760.
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A number of reasons can be put forward for studying seasonal

variation in exercise activity. First, of course, seasonal

variation in exercise activity is of interest for the study of

physical activity behaviour itself, as the results of a study of

physical activity patterns might be dependent on the period of

the year a study is carried out. Second, there is evidence which

suggests that the lower risk for cardiovascular disease found

among physically active individuals as opposed to sedentary in-

dividuals is not found among those who temporarily interrupt

their exercise behaviour. Magnus, Matroos and Strackee (1979)

found a negative association between acute coronary events and

exercising for at least eight months per year. No such relation-

ship was found among those who exercised for a shorter period.

Magnus, Matroos and Strackee suggest that this might be caused

by starting exercising after a sedentary period, given the fact

that, although in itself exercise behaviour improves coronary

health, considerably increasing physical activity might carry

certain coronary risks. The data presented in this chapter on

exercise behaviour will allow for comparisons with data presented

in the literature on cardiovascular disease (Anderson, &

LeRiche, 1970; Douglas, Allen, & Rawles, 1991; Tsementzis,

Kennet, et al, 1991), to see to what extent there might a

relationship between seasonal variation in exercise behaviour and

seasonal variation in cardiovascular disease. Third, within the

context of psychiatric health there is evidence that exercise

activity continued throughout the year has a protective effect

in relation to seasonal mood changes (Suter, Marti, et al, 1991).

This leads to the question, to what extent is a relatively low

level of physical activity during the winter period a causal

factor in seasonal mood changes? Fourth, seasonal variation might

be important from the perspective of the study of the sociologi-

cal and psychological dimensions of exercise behaviour

(RUHBC, 1989). Exercise is a time consuming behaviour and has to

compete for time with other work, household and leisure time

obligations. Exercise can only become a stable habit if embedded

in the daily lifestyle. It seems logical to think that stopping

42



Statistical Description

exercising for ’the winter period’ might be a powerful precursor

of stopping exercising for good and one might ask the question

to what extent certain social groups are more affected by this

phenomenon than others.

As there are few theories and empirical studies in relation to

seasonal variation in physical activity for exercise the above

rationales for this chapter are necessarily tentative and

incomplete. The aim of this chapter is therefore modest and con-

centrates on the description and quantification of seasonality

in leisure time physical activity for exercise asking the ques-

tion about which socio-demographic groups and which types of

physical activity are most affected by seasonal variation.

Data and methods

The data analyzed were collected between January 1989 and March

1992. As no data were collected in April 1991 this month is

ignored in the analysis. In total the analysis concerns 7,202

male and 9,284 female respondents, 77 respondents who did not

answer the physical activity question were excluded from the

analysis.

Classifying the respondents according to the less demanding

definition, ie. exercising at least once in the previous week for

at least 20 minutes, resulted in 4,262 males (59.2%) being clas-

sified as physically active while 2,940 males (40.8%) were

classified as non-active, for females the figures were 4,752

(51.2%) and 4,532 (48.8%) respectively. The demanding catego-

rization, which dichotomized the respondents into those who

reported exercising three times or more during the past week and

those who reported exercising less often, resulted for males in

2,317 (32.2%) and 4,885 (67.8%), and for females 2,252 (24.3%)

and 7,032 (75.7%), exercisers and non-exercisers respectively.
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A number of methods can be applied to study seasonality in time

trend data. These methods are based on a number of different

’paradigms’ each based on different assumptions and with

different theoretical and methodological implications (Kenny, &

Durbin, 1982). In this chapter cosinor analysis was used: in a

regression analysis a sinoid seasonal term was fitted to the data

(Tong, 1976; Nelson, Tong, et al, 1979). This method was

preferred above other techniques because of 1) its simplicity and

the easy interpretability of the estimated parameters, 2) it

takes into consideration that the data consists of samples and

is not at the unit level and 3) is consistent with the theoreti-

cal notion that an underlying seasonal phenomenon of a continuous

nature ’causes’ population physical activity levels and that in

the analysis this ’process’ is modeled to the data. The following

cosinor model was fitted to the data using GLIM.

Y = µ + α.Time + ß.sin(Period) + τ.cos(Period)

Whereby:

Y is the proportion of exercisers in a particular month.

µ is the intercept.

α.Time is a linear term to measure long term trends, Time is the month number:

January 198 9 = 1 .. March 1992 = 39 (april 1991 (28) missing).

Period is the month of the year in degrees: January = 15 .. December = 345

degrees.

1) From the analysis the phase, the exact horizontal position of the sinoid, and

the standard error of the phase can be derived.

Phase = arc tan ( τ/ß)

2) From the analysis the amplitude, the maximum difference between the trend and

the sinoid, and the standard error of the amplitude can be derived. Amplitude 2

= ß2+τ2

A regression analysis weighted for the number of cases per month

is used to estimate the parameters 7. In the results section the

7 One should take note of the peculiarities of this way of analysing data.
At the centre of the analysis are data which are summarized over months. For
example, the number of exercisers in a month, expressed relative to the number
of respondents in that month, are explained by the number of months elapsed since
the first month analyzed (the ’trend’), the number of months elapsed in the year
currently analyzed (the ’seasonality’), and the month currently analyzed (a
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following statistics will be presented: 1) the phase or month in

which the highest proportion of respondents report being

physically active for exercise. The phase is measured in degrees,

the whole year being 360 degrees. According to the model, the

lowest level can be observed six months, or 180 degrees, later

or earlier as the highest level; 2) The amplitude to measure the

extent of seasonality. 3) As counted data is used, Pearson Chi-

square will be presented to see if the model fits the data 8. 4)

Data on longer term trends will be presented as a matter of

course. In general the findings of the analysis presented in this

chapter with regard to longer term trends were similar to the

conclusions of a previous paper (Uitenbroek, & McQueen, 1992a):

that the proportion of the population engaging in physical

activity for exercise is increasing overtime. Of all estimates

the standard errors will be presented. The parameter values and

the standard errors will be used to calculate relevant t-values.

T-values larger than 2.00 will be declared statistically sig-

nificant, given the high number of cases used in the analysis

this equals a p-value of under 0.05.

’special’ month or not). However, this is not an aggregated data analysis. In
Glim the variance of the data for the months is taken into consideration,
contrary to aggregate data analysis. Glim calculates the within month variance
in the case of proportions while the variance is transferred to the program as
a separate scale parameter in the case of continuous dependent variables.

8 How to appropriately model, and what the role of goodness-of-fit
statistics should be, is the topic of much discussion among methodologists. From
a statistical perspective only models which fit the data satisfactorily, the p-
value of the goodness-of-fit statistic is above a critical value, provide valid
statistics. However, a problem arises if one has more than one model which fits
the same data satisfactorily and a ’subjective’ judgment must be made to decide
between models. In such a situation preference is given to models which make most
sense theoretically, which ’fit’ the real world and the qualitative expectations
we have of this world. But what should be done in the case of a model which fits
theoretically, but which does not fit statistically, as opposed to a model which
fits statistically, but does not fit theoretically? In this paper the position
is taken that we fit our theoretical model, which exists a-priori and before any
statistical testing, to the data. If the fit is not satisfactory the residuals
of the model are studied to see if there are any outliers or other phenomena
which require ad-hoc explanation. If not, the model is passed even if the
statistical fit is not perfect. This position is also taken given that the
analysis presented here is based on a high number of cases and a high number of
cells to explain. When large samples are involved test statistics become very
critical and should one only allow well fitting models one runs the risk of
having to develop many additional, and often nonsensical, theories.
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Figure 4.1 Seasonal variation in reported physical activity

Results

In figure 4.1 the proportions of respondents who reported

exercising at least once during the previous week and of

respondents who reported exercising three or more times are shown

for each month of observation. The fluctuating lines denote the

expected values estimated by way of the cosinor analysis. Two of

the basic concepts of the analysis, phase and amplitude, are dis-

played in the figure. The statistics for the two sinoids

displayed in figure 4.1 are given on the first two lines of table

4.1. As can be seen in table 4.1, the proportion of respondents

reporting exercising according to the less demanding definition

is highest around mid July. For those reporting to have exercised

at least three times per week the peak is about a week earlier.

At this period the proportion of the population who exercise at

the lower frequency is approximately 4.6% more than the trend for

the full year, during the peak period approximately 4.2% more

respondents compared with the trend report exercising at the
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higher frequency. The amplitude divided by its standard error

gives the t-values, 9.2 and 7.0 respectively, this shows that the

seasonality observed is highly statistically significant. In the

last two columns the average proportion of respondents reporting

exercising over the full 38 months and the Pearson Chi-square are

shown. For reporting exercising once or more often the Chi-square

of 30 over 34 degrees of freedom, giving a p-value of over .25,

shows that the model fits the data very well. For reporting

exercising three times or more often the Chi-square of 55 gives

a model fit which is less satisfactory, taking into consideration

that the critical value of Chi-square for p=0.05 is 49 by 34

degrees of freedom, a value below which the model could have been

declared satisfactory. Inspection of figure 4.1 shows that the

high Chi-square is probably caused by fluctuation in the first

half of 1989 and does not seem to have been caused by particular

periods being systematically different from the model expecta-

tions.

Table 4.1 Seasonal variation and trend in a number of common physical activities for
exercise. Based on monthly data, 1989-1992.

Peak Phase Deg (S.E.) Ampl.(S.E.) Trend(S.E.) Mean (S.E.) Fit (d.f.)

All activities
Once or more a mid July 195 (0.1) 4.6% (0.5) 0.15% (0.03) 54.7% (0.04) 30.0 (34)
Three* or more early July 188 (0.2) 4.2% (0.6) 0.16% (0.04) 27.6% (0.03) 54.5 (34)

Exercising once or more often last week
Walking early July 187 (0.3) 1.3% (0.4) 0.06% (0.03) 11.5% (0.2) 51.3 (34)
Jogging/Running early Nov 304 (1.7) 0.1% (0.2) 0.08% (0.13) 3.5% (0.1) 28.6 (34)
Swimming early Aug 218 (0.2) 1.7% (0.4) 0.02% (0.02) 8.3% (0.2) 52.6 (34)
Cycling mid July 193 (0.5) 0.4% (0.2) 0.00% (0.01) 2.4% (0.1) 47.5 (34)
Team Sports early July 182 (0.6) 0.4% (0.2) 0.02% (0.01) 4.9% (0.2) 28.8 (34)
Aerobics mid April 109 (0.5) 0.5% (0.2) 0.08% (0.02) 4.6% (0.2) 37.3 (34)
Keep fit exer. mid June 157 (0.7) 0.4% (0.3) -0.03% (0.02) 5.2% (0.2) 43.4 (34)
Golf mid August 221 (0.1) 1.2% (0.2) 0.01% (0.01) 2.6% (0.1) 26.2 (34)
Other activ. late May 148 (0.3) 1.0% (0.2) 0.00% (0.02) 11.8% (0.3) 34.8 (34)

Exercising three times or more often last week
Walkers mid July 191 (0.3) 1.1% (0.4) 0.05% (0.02) 8.6% (0.2) 49.5 (34)
Jogging/Running mid Sept 246 (4.0) 0.0% (0.1) 0.09% (0.12) 2.3% (0.1) 21.3 (34)
Swimming early Aug 213 (0.2) 1.1% (0.2) 0.01% (0.02) 2.6% (0.1) 73.3 (34)
Cycling mid July 190 (0.4) 0.4% (0.2) 0.00% (0.01) 1.7% (0.1) 50.5 (34)
Team Sports mid July 194 (0.4) 0.4% (0.1) 0.01% (0.01) 2.0% (0.1) 30.0 (34)
Aerobics early May 123 (0.4) 0.3% (0.1) 0.03% (0.01) 1.5% (0.2) 37.3 (34)
Keep fit exerc. mid June 161 (0.7) 0.3% (0.2) -0.00% (0.01) 2.6% (0.1) 38.0 (34)
Golf early Aug 211 (0.1) 0.7% (0.1) 0.01% (0.01) 1.0% (0.1) 26.1 (34)
Other activ. mid June 166 (0.3) 1.1% (0.2) 0.00% (0.02) 5.8% (0.2) 33.2 (34)

Table 4.1 further shows the statistics for the sinoid fitted

separately for a number of commonly reported physical activities.

With the exception of jogging/running and keep-fit exercise

seasonality is common to all of these activities. The extent of

the seasonality seems generally small, around one percent,
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however, one has to take into consideration that the data

concerns percentages which take all respondents into consider-

ation. For single activities the results can be quite dramatic.

For example, not taking longer term trends into consideration,

approximately 1.0% of the respondents report playing golf three

times or more often during the past week on average. With a

seasonal amplitude of 0.7% this results in approximately 0.3%

percent of the respondents reporting playing golf three times or

more often during the past week in the winter period against 1.7%

in August, more than five times as many. The model fit seems in

general to be satisfactory staying below or very near the

critical value for Chi-square. The exception is swimming three

or more times in the previous week which yields a Chi-square of

73.3. Inspection of the data showed that, again, this was caused

by a strong fluctuation in the first half of 1989.

Table 4.2 Seasonal variation and trend in physical activity for exercise by gender, age and occupational
status. Based on monthly data, 1989-1992.

Peak Phase Deg (S.E.) Ampl.(S.E.) Trend (S.E.) Mean (S.E.) Fit (d.f.) N

Exercising once or more often last week
Males late July 200 (0.2) 4.5% (0.8) 0.14% (0.05) 58.9% (0.6) 35.3 (34) 7,202
Females mid July 190 (0.1) 4.8% (0.6) 0.17% (0.04) 51.0% (0.5) 21.0 (34) 9,284

Profes./Interm. mid July 194 (0.2) 4.7% (0.8) 0.08% (0.05) 64.9% (0.6) 23.5 (34) 5,456
Skilled non-man. mid July 189 (0.2) 4.5% (1.0) 0.17% (0.06) 55.9% (0.8) 28.6 (34) 3,972
Skilled manual early July 180 (0.4) 4.1% (1.5) 0.28% (0.09) 47.2% (0.9) 41.6 (34) 2,924
Semi/Unskilled mid July 191 (0.3) 6.8% (1.8) 0.23% (0.11) 40.1% (1.1) 47.8 (34) 2,149

Age 18 to 25 late June 171 (0.2) 5.0% (1.1) 0.16% (0.07) 68.0% (0.9) 24.5 (34) 2,744
Age 26 to 35 late June 175 (0.3) 4.1% (1.0) 0.11% (0.06) 59.7% (0.7) 33.9 (34) 5,072
Age 36 to 45 mid July 199 (0.3) 4.9% (1.3) 0.20% (0.08) 52.9% (0.8) 42.9 (34) 3,914
Age 46 to 60 early Aug 213 (0.2) 6.0% (1.0) 0.20% (0.06) 42.7% (0.7) 32.3 (34) 4,735

Exercising three times or more often last week
Males late July 198 (0.2) 3.8% (0.6) 0.17% (0.06) 32.2% (0.6) 45.7 (34) 7,202
Females early July 180 (0.2) 4.8% (0.7) 0.16% (0.04) 24.1% (0.4) 39.5 (34) 9,284

Profes./Interm. late June 179 (0.2) 5.8% (1.0) 0.11% (0.06) 31.5% (0.6) 36.9 (34) 5,456
Skilled non-man. early July 186 (0.3) 4.0% (1.1) 0.14% (0.07) 26.1% (0.7) 44.2 (34) 3,972
Skilled manual mid June 168 (0.4) 3.0% (1.3) 0.20% (0.08) 26.2% (0.8) 41.2 (34) 2,924
Semi/Unskilled late July 206 (0.4) 4.1% (1.5) 0.18% (0.09) 20.8% (0.9) 50.7 (34) 2,149

Age 18 to 25 early June 156 (0.7) 2.0% (1.4) 0.22% (0.08) 33.4% (0.9) 34.1 (34) 2,744
Age 26 to 35 early July 183 (0.3) 3.8% (1.3) 0.10% (0.08) 28.0% (0.6) 64.3 (34) 5,072
Age 36 to 45 early July 183 (0.3) 4.8% (1.2) 0.18% (0.07) 25.6% (0.7) 47.0 (34) 3,914
Age 46 to 60 late July 200 (0.2) 5.9% (0.8) 0.19% (0.05) 25.8% (0.6) 31.7 (34) 4,735

Finally, table 4.2 shows the seasonality for all activities by

the respondents gender, age and occupational status. As can be

seen the peak phase for seasonality in physical activity for

exercise falls somewhat later in the year for males when compared

to females, this difference is statistically significant

according to both definitions of physical activity (t=44.7 and
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t=28.3 respectively). Further it seems that the amplitude of the

seasonality is somewhat more pronounced for females than for

males, however, this difference is not statistically significant

(t=0.5 and t=1.1). The analysis by occupational category does not

show systematic patterns, also, testing the hypothesis of a

similar population phase for all occupational categories against

the hypothesis of separate phases per group does not yield

statistically significant results (F=0.65; p>0.25 and F=0.49,

p>0.25 less demanding and demanding respectively). Further, the

differences in amplitude between the occupational categories are

only statistically significant for the group of respondents who

reported to have exercised at least three times during the

previous week (F=3.76,p<0.05). The analysis by age shows a number

of notable features. First, there is a relation between the age

of the respondents and the phase of the seasonality in their

exercise behaviour, with older respondents having the summer

peak, and by implication also the winter trough, later in the

year than younger respondents, this effect is statistically

significant for the respondents who reported exercising three or

more times during the previous week (F=4.36,p<.05). Further, the

amplitude of the seasonality increases with age, again, this is

particularly clear in relation to the respondents who report more

frequent exercising (F=4.39,p<0.05). Finally, the fit of the

models seems to be in general satisfactory with only two Chi-

squares being larger than the critical value of 49 over 34

degrees of freedom.

Discussion

In this chapter seasonality in leisure time physical activity for

exercise was studied and quantified according to two definitions

of physical activity: one contrasting respondents who reported

having exercised at least once for 20 minutes or more during the

previous week with respondents who reported having exercised

less often; the other definition contrasting respondents who

reported having exercised at least three times for 20 minutes
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with respondents who reported having exercised less than three

times in the previous week. Considerable seasonality was found

with a peak in early and mid July which resulted in the propor-

tion of the population classified as physically active fluctuat-

ing between 50.1 and 59.4% and between 23.4 and 31.8% according

to the two definitions respectively. Considering other lifestyle

and health behaviours in which no seasonality or only limited

seasonality can be observed (Uitenbroek, 1993b) the extent of

seasonality in physical activity for exercise is quite excep-

tional. Given the aggregated nature of this and other data it is

difficult to generalize the findings in the light of the

methodological, health and socio-psychological dimensions

mentioned in the introduction. Further, it needs to be taken into

consideration that the data considers two urban areas, both at

a high latitude. Scotland has a latitude similar to Southern

Alaska; thus there is a large difference in the number of hours

of daylight between summer and winter. However, because of

Scotlands coastal climate extreme seasonal temperature differ-

ences are uncommon.

From a methodological perspective, seasonality is an important

factor to consider in studies of physical activity patterns and

consequently it is important that such studies consider full

calendar years or be explicitly limited to particular periods of

the year. It is of note that seasonality was very widespread

among popular exercise activities and also affected indoor

activities such as aerobics and, in Scotland primarily indoors,

swimming. The question of whether there is a relationship between

seasonal changes in exercise behaviour and seasonal changes in

coronary mortality was asked in the introduction. Magnus,

Matroos, and Strackee (1979) postulated that when exercise

behaviour increases the risk of coronary mortality also

increases. However, comparing the data presented in this chapter

with data presented in the literature shows that the relationship

is not a simple one given the fact that if reported exercise

activity increases in the spring, coronary morbidity and mor-
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tality simultaneously decreases. Therefore, any short term effect

of seasonal changes in exercise behaviour is not simply

discernable in coronary morbidity and mortality data (Anderson,

& LeRiche, 1970; Eastwood, & Peter, 1988; Tsementzis, Kennet, et

al, 1991).

With regard to changes in psychiatric mood, physical activity

seems to cycle in a similar phase as seasonal mood fluctuations

(Jacobsen, Wehr, et al, 1987; Eastwood, & Peter, 1988; Wehr, &

Rosenthal, 1989; Nelson, Badura, et al, 1990). The role of low

levels of physical activity in depressed winter moods and the

related changes in weight warrants further research. The above

mentioned socio-psychological factors in exercise up-take the

data seems to contradict the hypothesis that stopping exercising

for the winter period is one of the causes of stopping exercising

for good. In this case one would expect seasonality to decrease

with age as seasonal exercisers permanently give up exercising,

however, the data shows the opposite pattern. It seems therefore

that seasonal variation in physical activity for exercise can be

successfully incorporated into peoples’ yearly lifestyles.

The analysis of seasonality in exercise behaviour by socio-

demographic group shows the following. Between the two sexes the

differences are small and not statistically significant although

seasonal effects are stronger for females compared with males.

With regard to the various occupational categories the differ-

ences are again small and the seasonal effects are most pro-

nounced among the lower occupational categories if one considers

exercising once or more often per week, however, seasonality is

more pronounced among the higher occupational categories if one

considers exercising three times or more often per week. Among

those who report exercising three times or more often per week

for twenty minutes or more, seasonality increases quite strongly

with age. Therefore, the lower reporting of vigorous exercising

in older age groups compared with younger age groups is partly

caused by exercise behaviour becoming more seasonal with
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increasing age, with the difference between the age groups being

quite small in the summer.

Lastly, the question that must be asked is, what causes seasonal

variation in exercise behaviour to be so widespread among

physical activities and social groups? There has been considera-

ble research into the influence of environmental fluctuations,

particularly changes in the number of hours of day light, on the

human biology and ’winter moods’ might explain part of the

variation found (Anderson, & LeRiche, 1970; Magnus, Matroos, &

Strackee, 1979; Eastwood, & Peter, 1988; Tsementzis, Kennet, et

al, 1991). Second, phenomena such as holidays, -people being more

active in the summer holidays- might provide another possible

explanation. A last explanation that comes to mind is that

Scotlands dark winter afternoons and evenings might make people,

particularly females and the older aged, unwilling to leave the

safety of their homes to engage in exercise.
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CHAPTER 5

5. Exercise and Health

Summary Medical and health reasons are often mentioned as a basis
for promoting exercise behaviour. However, there seems to be a
tension between the continuous development and discussion of
issues relating to exercise in medical and epidemiological
research and the need for clear and stable recommendations in
health promotion. In this chapter three ’cases’ are studied to
explore the dynamics inherent in medical knowledge and their
relationship with practical issues and developments. First, a
short overview is given about how the popular and medical
perspective about issues of exercise and health has developed
since the 19th century. Second, coronary heart disease is studied
to show how medical knowledge about the health benefits of
exercise has developed, and how it has to inform health promotion
and peoples health choices. Third, aging and exercise is studied
to see to what extent improved exercise behaviour among the
elderly can provide a solution for the expected future rise in
the costs of health and social care associated with an aging
population. From the study of coronary heart disease it appeared
that the development of concepts of lifestyle and the identifica-
tion of behavioural factors in relation to coronary heart
disease, in which physical activity plays an important role, has
led to the uncertainty about heart disease being minimized and
to well aimed health promotion and health policy in relation to
heart disease. For the future one can expect that improving
physical activity behaviour, primarily among the elderly, will
be one of the solutions to health related problems as we see them
today.

Introduction

In studying exercise behaviour the medical perspective is one of

the most important factors to consider. Medical knowledge

provides the yardstick against which exercise behaviour is judged

to be ’good’ or ’bad’. The influence of exercise on peoples’

health, in terms of both the prevention and treatment of disease

and in terms of general well being, is at the root of this
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judgement. For example, the belief that exercise is ’healthy’

provides the rationale for advising exercise in health promotion

and for making exercise and sport a part of the school curricu-

lum.

A number of excellent overviews discuss the role of exercise and

physical activity in disease prevention and patient treatment for

a large number of common diseases (Stromme, Frey, et al, 1982;

Astrand, 1985; Mason, & Powell, 1985; Lowenthal, Kirschner, et

al, 1994). It is found that exercise positively influences many

respiratory diseases, bowel function, psychological and psychia-

tric conditions, general wellbeing, and coronary health.

Unfortunately, although there is strong evidence for a positive

relationship between exercise and health, change in the direction

of the recommendations has only been small. But are the recommen-

dations clear and unambiguous enough for people to follow? One

of the main problems in health promotion and health policy

development is the fact that evidence seems to change, that

different and not always consistent advice is given for different

circumstances and by different organizations and ’specialists’.

This problem of changing perspectives is notorious in the giving

of dietary advice, however, exercise specialists also discuss

issues such as whether exercise ’truly’ improves health

(Curfman, 1993a, 1993b; Livengood, Caspersen, & Coplan, 1993).

Although such discussions are undoubtedly confusing from the lay

persons perspective, they do reflect a responsible attitude as

even professionals must ask the question: ’What guarantee is

there that the positive effects of exercise on health found today

will still be found in a few decades time? That people who follow

the recommendations now, will not have to be told in the future

that they have put their health at risk.

To understand the nature of medical knowledge and the way people

might react to it a dynamic view seems necessary. Medical

knowledge should not only be seen as stable and with a predict-
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able pattern of development, based on technological and scien-

tific innovation. The medical sciences are also practical; there

is a pressure on the medical profession to respond to social and

other problems in relation to health. This interaction between

social and public health problems, and the medical and

epidemiological answers to these problems, is important in

judging issues such as the health aspects of exercise and

physical activity behaviour. Most medical interventions, preven-

tive and clinical, in relation to prominent public health issues

are based on partial knowledge still under development. However,

it should be fully appreciated that our understanding of most

issues in relation to health is limited, but the option of acting

on the basis of limited and changing knowledge is often better

than not acting at all.

It is the intention of this chapter to consider three ’cases’ of

how current medical knowledge in relation to exercise has

developed as a reaction to practical developments and problems.

It is not the intention to review the literature again following

the well known medical categorizations. A number of references

are given above to papers which have already done this satisfac-

torily. Here a ’sociology of medicine’ approach is taken to try

to see how epidemiologists and medical professionals formulate

answers in response to social and public health concerns. The

emphasis is on how our current understanding of physical activity

and exercise became defined within this social, historical and

public health context.

First, an ’historical overview’ will be presented, to see how the

popular and medical perception of the relationship between

exercise and health has developed. Second, coronary heart disease

is studied as an example of a more recent public health concern.

Third, an attempt is made to try to formulate the possible role

of exercise in the context of ’an aging population’ as an

important future public health problem.
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Physical activity and exercise in the past

A belief in the positive health effects of exercise and sport is

very old, even being remarked upon in the work of Hippocrates

(Paffenbarger, Blair, et al, 1992). However, it is a large step

from the Greek world of a physical and sporting elite, of

observations made in relation to the physical peculiarities of

sedentary professional groups, to the world of ’mass’ recreation

(Shephard, 1991; Paffenbarger, 1992). Although large sections of

the population prefer to spend their leisure in sedentary ways,

today one can observe ’common’ people travelling to rural areas

to go walking or cycling, and one can observe events such as

running a marathon where thousands actively participate.

Sport and exercise historians have much interest in the question

of why exercise and sport developed a strong appeal among

sections of the population, starting around the middle of the

19th century. In order to understand such changes it is important

to understand the historical context in which changes in physical

activity behaviour, exercise and sport are placed (Park, 1987).

It was not so much a sudden realization of the health benefits

of exercise and sport which brought about this change; this

relationship was formulated many centuries before. A number of

related economic and social developments are considered important

in understanding this historical change. The influence of

economic growth and growth in household income, particularly

among the higher social classes and in the expanding middle

classes is often mentioned. Around the middle of the 19th century

the development of a large non-elite section of the population

who had time and money to spend and for whom recreation and

leisure became an issue can be observed.

Another factor considered important was the development of the

capitalist ’mentality’ and the individualization of social

responsibilities. Previously the responsibility for the welfare

of citizens and for the distribution of wealth was at the level
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of the community, and those in charge of the community. By the

mid 19th century a strong belief developed in the responsibility

of the individual for his or her own welfare, material needs and

wellbeing (Giddens, 1971). By hard work, austerity and honesty,

the individual, it was believed, could obtain wealth and success.

Similarly, health was increasingly considered in terms of how it

could be influenced and maintained by human intervention (Ostry,

1994; Eyler, 1992). For the individual, exercise provided the

opportunity to work for health while austerity was preached in

relation to eating behaviours and alcohol use.

Following 19th century logic, a peculiar mix of factors related

to social and physical health were often mentioned as an

important reason for exercising more (Green, 1986; Park, 1987).

A strong sense of loss and displacement was felt among the new

middle classes and the new rich. It was felt that vital biologi-

cal powers and energy had been lost in the change from the simple

country life to the complexities of urban conurbations and in the

change from honest physical labour to the responsibilities of

clerical and managerial positions. Many signs of this deteriora-

tion were observed in 19th century society. Wars were being lost,

fertility was going down, youth was loitering about aimlessly,

there was a perception of rising crime and of a collapse in law

and order. On top of this many people were suffering from all

kinds of previously unknown nervous disorders, such as neuras-

thenia and hysteria, and all kinds of physical weaknesses and

tiredness. It was believed that these physiological and psycho-

logical weaknesses were a clear sign of the loss of essential

energies and the natural balance. Physical activity, exercise and

sport, young men meeting in honest physical combat, the spirit

of the community reestablished around the gymnasium, were seen

as ways of regaining and conserving vital energies and health.

Activities like hiking and, form the 1890’s onwards, bicycling

allowed for a return to nature and a true and pure environment.

It must be noted that these historical developments affected the

lives of both men and woman and that there were many woman among
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those promoting improving physical activity behaviour. Also, it

should be considered that such developments first affected those

from the new middle and upper social classes but from the

beginning of this century the establishment of working mens

walking and sports clubs can be widely observed.

Besides the development of a popular perception of exercise and

physical activity and the gradual integration of exercise and

physical activity into peoples’ lives, there is the development

of physical activity and exercise as a topic for medical and

academic study. Old issues of medical journals such as the

’British Medical Journal’ or the ’Lancet’ are an important source

of information about the development of the medical perspective

on exercise. By the end of the 19th century there was consider-

able discussion on the potential importance of exercise in the

prevention of diseases and in the treatment of specific medical

problems and conditions. To give an example, the British

Balneological and Climatological society discussed in 1898 the

topic of ’Treatment of Affections of the Heart and Circulation

by Baths, Exercises and Climate’ (Snow, 1898). There was general

support for the view that systematic muscular exercises where of

great value in the treatment of disorders of the circulatory

system. The risk of overstraining the heart by exercise was found

to be greatly exaggerated as such risk would be counteracted by

’equilibrating’ mechanisms. It was proposed that exercise

influenced the heart positively by increasing blood pressure.

Increased blood pressure could invigorate a dilated, slack and

dull heart. The development of a strong heart muscle was seen as

an important factor in this process, hence the emphasis on

muscular exercises and developing muscles generally. Giving the

patient cold baths was believed to have much the same effect as

exercise. Forty years later, Dr Williams (1938), discussed the

same topics. He did not consider the aerobic effect of exercise

as very important, no more important than foot gymnastics.

Development of a healthy posture, muscle size and strength were

considered to be the main aim of physical education although the
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author complained about the fact that physical activity and

exercise were increasingly reduced to a body building effort.

According to Dr Williams, competition, free movement in the open

air, and the positive influence these factors have on young

people, should not be forgotten.

Physical Activity, Exercise and Coronary Heart Disease

The relationship between leisure time physical activity, exercise

and coronary heart disease is probably the best studied topic

with regard to exercise and health. Partly this is the result of

the fact that Coronary Heart Disease (CHD) is the most important

cause of mortality in western countries and that a relatively

large share of the available resources in research and prevention

is being spend on studying CHD. Also, because of the fact that

a relatively large proportion of the population will at some time

in their life develop a coronary problem, there are many cases

which can be studied. Another contributing factor in the

development of an advanced epidemiology in CHD is the fact that

the outcome of coronary heart disease is relatively easy to

measure: ie. heart attack.

The case for putting large resources into research on factors

which are related to coronary heart disease, physical activity

among them, became particularly urgent in the fifties and early

sixties against a background of heart disease having become the

most important cause of death in many countries. The prevalence

was increasing dramatically, particularly among males in the

prime of their life often working in managerial and professional

occupations. This caused much concern among health care pro-

fessionals, a concern which was made even greater by the

realization that the approach which had been so successful in

combatting infectious diseases was not applicable in understand-

ing and preventing coronary heart disease. For these reasons it

is not surprising that the first systematic studies on the

relationship between exercise and health started to appear during
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the 1950’s. In a number of now classical epidemiological studies

the relationship between health and physical activity was studied

on the basis of clearly stated questions such as ’do a group of

people who engage in a relatively high level of physical activity

compared with a group of people who are more sedentary, but on

other factors these two groups are similar, have a lower

morbidity and mortality from a number of common causes of disease

and death?’ Such clearly stated research questions allowed for

the methodical study of the relationship between physical

activity and health.

In 1953 Morris et al published the first details of a study in

which drivers and motormen on buses, trams and the underground

railway, were compared with conductors, a considerably more

physically active occupation. After studying the administrative

records of the Medical Officer of the London Transport Executive,

Morris et al estimated that the chance of a heart attack was

almost twice as high for the drivers compared with the conductors

while the mortality rate was more than twice as high. This study

was replicated a number of times and a consistent relationship

between low levels of occupational physical activity and the risk

of a heart attack was observed in postal clerks as compared to

postal carriers, farm managers compared with field hands, and

between various groups of dock workers (Shephard, 1991; Powell,

Spain, et al, 1987).

Over the last decades the research effort has moved in a number

of new directions to answer related questions on coronary health

and physical activity. First, there has been a gradual change of

emphasis towards studying leisure time behaviour rather than work

related behaviour. Reasons put forward for this change include

the recognition that one has more leisure time compared with time

spent at work (Lamb, & Brodie, 1990), the fact that due to

automation many physically demanding occupations have been

eliminated (Shephard, 1991) and the fact that due to the

introduction of mechanical tools the level of physical activity
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required in traditionally more active jobs has been reduced

(Stromme, Frey, et al, 1982). For an increasing section of the

population physical activity during leisure time has become the

only opportunity to engage in a relatively high level of

activity. Besides changes in occupational activity the finding

that physical activity is good for health in itself changed the

emphasis to leisure time behaviour. To develop interventions in

health promotion and health policy it seems to be easier to

address peoples’ leisure time behaviour. Although the workplace

might provide a platform to promote behavioural change, work

related physical activity is to a large extent determined by

technological development and the way companies are organized,

and is therefore not easy to influence.

A second change in emphasis in the research on the relation

between physical activity and coronary health has been that

exercise and physical activity are to an increasing extent

studied in the context of large scale lifestyle and health

surveys. Epidemiological studies in which exercise and physical

activity are the only or primary focus of interest are becoming

less important. In addition to physical activity and exercise

behaviour, lifestyle and health surveys study behaviours such as

diet and eating behaviour, cigarette smoking and alcohol use, and

sexual behaviour. Some lifestyle and health surveys include

measures of social deprivation and living circumstances, while

all sorts of knowledge and attitude related issues are often

taken into consideration. Physiological measures such as blood

pressure, blood cholesterol level and body fat are sometimes

taken. Some lifestyle surveys are very large and follow thousands

of people for decades while morbidity and mortality is recorded

and related to past behaviours. These complex lifestyle surveys

continue to show that, taking all kinds of factors into consider-

ation, exercise and physical activity are a powerful predictor

of overall morbidity and mortality, particularly with regard to

coronary heart disease (Dannenberg, Keller, et al, 1989; Kiely,
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Wolf, et al, 1994; Morris, 1994; Sherman, Dagostino, et al,

1994).

Coronary heart disease will continue to be one of the main causes

of mortality and the prevention of coronary heart disease will

remain one of the main aims of health promotion and health

related policy. The large scale epidemiological studies have

described the relationship between coronary heart disease

morbidity and mortality and physical activity in terms of

differences between active and sedentary population groups.

Detailed studies now start to identify some of the mechanisms by

which the relationship between coronary heart disease and

physical activity is established. It is found that physical

activity can lower body weight, positively influences smoking

behaviour and responsible alcohol use, lowers blood pressure and

blood cholesterol levels, reduces non-insulin dependent diabetes,

and lowers high density lipoprotein levels. However, even if

these factors are taken into consideration much remains to be

explained about the relationship between physical activity and

coronary heart disease. Suggested relationships are that physical

activity strengthens the heart muscles, improves oxygen supply

to the heart and improves coping in cases of extreme psychologi-

cal or physiological stress (Shephard 1991; Carroll, 1992;

Haskell, Leon, et al, 1992). However, the role of these factors

will have to be the topic of future research while the search for

other possible factors will have to continue. Insight into these

factors will not only provide those working in the field of

health promotion, health policy and disease rehabilitation with

better knowledge, it will probably also provide valuable insights

into the etiology of coronary heart disease generally.
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Aging and Exercise

There is increasing concern about the costs to society of a large

section of the population becoming either old or very old

(Manton, 1991; Marzouk, 1991; Getzen, 1992), although for the

foreseeable future this concern does not seem to be based on

actual population projections. For example, it is expected that

between 1990 and 2010 the proportion of the population in Britain

who are 65 years of age or older will increase from 15.8% to

16.2% (Dennis, 1993), and in the US from 12.6% to 13.9% (U.S., 1-

990). The age groups 75 years and older will increase during the

same period in Britain from 7.0% to 7.6%, and in the US from 5.3%

to 6.5%. Additional to a concern about the increase in the number

of elderly relative to the number of people in economically

productive age groups there is a concern about the strong

increase in the costs of health and social care caused primarily

by the introduction of new technology in medical care and

increased expectations of social and medical care generally. This

increase is larger in older compared with younger age groups

(Marzouk, 1991). This comes on top of the fact that a large

proportion of the health and social care budget is already spent

on care of the elderly (Marzouk, 1991; Getzen, 1992).

For example, in the U.S. for 1983 the total social and medical

costs of osteoporosis was estimated to be about 6.000 million

dollars. In Britain nearly a quarter of all orthopaedic beds are

used by patients aged over 65 who have a hip fracture, while it

is estimated that currently about half of the capacity for

clinical rehabilitation and physiotherapy is used for the

treatment of rheumatic diseases (Basmajian, 1987; Sinaki, 1989;

Law, 1991). To keep good health care for all affordable, reducing

morbidity for a number of chronic diseases related to older age

and postponing the need for clinical and social care will become

increasingly important. More emphasis will have to be put on the

development of methods for the rehabilitation of older individ-

uals who had some kind of health problem in a community rather
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than in an institutional setting. However, it is not only a

question of economy and keeping the costs low, the period of life

after retirement should be an enjoyable one in which the older

aged individual is relatively free of health concerns and can

become involved in activities for which there might not have been

time before.

Aging is a complex process and it is not easy to place the

relationship between physical activity and health among the older

aged in an appropriate framework. Elements which need consider-

ation include factors such as sexual functions, the period after

children leave the parental home, changes in cell structure and

hormonal balance, life experiences, memory function and cognitive

abilities, and the norms, attitudes and expectations related to

particular age groups. To fully appreciate processes of aging a

multi level approach considering, biological, physiological,

psychological, sociological and other scientific traditions is

necessary.

One approach towards understanding the combined effect of these

factors and to relate this to the possible beneficial effects and

risks of physical activity for the older aged is to take the

perspective of research in functional ability. This research

studies the relationship between aging and health in terms of

functional performance, the capability of the individual to do

certain practical tasks. To assess the individual’s functional

performance, questionnaires have been developed to give the

individuals an ADL-score ( Activities of Daily Living-score) 9.

These questionnaires are made up of a large number of questions

about daily activities and the ease with which the individual can

undertake these activities. Walking particular distances,

climbing stairs, lacing shoes, dressing and undressing, cleaning

particular parts of the body, reading the paper, moving around

9 For reasons of convenience, in the discussion we do not separate ADL-
proper, which is related to personal care, from Instrumental ADL, which is
related to the interaction with the environment, shopping, transport etc.
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by public transport, going shopping, replacing a light bulb,

remembering names and events, are among the many activities used

to assess the individual’s functional performance (Spector, Katz,

et al, 1987; Kempen, & Suurmeijer, 1990; Meyers, 1992; Suurmeije-

r, Doeglas, et al, 1994). The loss of the capability to do these

activities obviously diminishes the individuals chances of living

an independent life and will make the individual more dependent

on the help of others. Research has also shown that the loss of

the ability to perform these activities leaves many older people

deeply unhappy (Laerum, & Laerum, 1982).

The process of getting older means that people will have more and

more problems doing the activities of daily life. Individual

differences are important and some people in their early forties

already have difficulties in walking a short distance, in

climbing a flight of stairs, or in dressing and undressing.

Others stay active until a very advanced age and cases are known

of people of over a hundred years of age who still go cross

country skiing over large distances (Laerum, & Laerum, 1982).

Generally however people remain capable of doing most activities

until their seventies after which a relatively rapid decline in

functional abilities can be observed. Only a few years after

people have their first difficulties in doing a relatively simple

daily activity most people become dependent on care (Young, 1985;

Shephard 1993).

To what extent can increased physical activity and a well

developed exercise program postpone the onset of this process

towards dependence and care? To what extent can physical activity

and exercise slow the rate of lost functional abilities? Can

exercise reverse loosing functional abilities? The answer to

these questions is complicated as all the above mentioned

biological, physiological and other factors will have to be taken

into consideration (Lowenthal, Kirschner, et al, 1994). For

example, the loss of the ability to engage in daily activities

among people with no further health problem might be related to
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being overweight, having some kind of lasting effect from a

previous health problem, having an extremely low level of aerobic

fitness, and having the perception that being totally sedentary

is socially allowed given the persons age.

Generally the effect of exercise in old age is similar to the

effect of exercise in other age groups, it will improve aerobic

fitness and thus postpone the effect of the decrease of aerobic

fitness related to aging (Drinkwater, 1989; Shephard, 1993). By

exercising, the dependence on care due to the natural loss of

aerobic fitness and endurance can be delayed by between ten and

twenty years (Young, 1985; Shephard 1993). As the aerobic

threshold of the elderly is mostly very low, a minor problem, as

simple as staying a couple of days in bed with a cold, might lead

to a decrease in fitness which makes it much more difficult to

do particular activities (Richards, 1988). Older people might

’give up’ with greater dependence on care as the result. It is

therefore important to encourage older people to stay physically

active at a reasonable level for as long as possible.

It is however difficult to give general advice to older people

with regard to their physical activity behaviour because many of

them suffer from chronic health problems related to older age.

For most of these problems exercise will bring alleviation or

prevent the development of future, more serious, problems.

Diabetes, high blood pressure, cardiovascular problems and

problems with bowel functioning are health problems which become

more prevalent with increasing age and which improved physical

activity and exercise can prevent and alleviate.

Osteoporosis is a an example of a health problem, very costly in

economic terms and extremely painful for the patient, in the

prevention of which exercise can play an important role. In

osteoporosis the bone mineral density and bone mineral mass

change leading to an increased risk of bone fractures while

fractures also heal less easily. There is a high prevalence among

67



Exercise Behaviour

those suffering from osteoporosis of fractures to the knee and,

particularly, the hip (Sinaki, 1989; Ooms, Lips, et al, 1993).

Possible treatments for osteoporosis include oestrogen replace-

ment and a diet which increases the intake of calcium and

vitamins C and D. Besides changes in diet, increasing physical

activity among the older aged, particularly among women of middle

age and older, seems to be a cheap and effective way of improving

bone mineral content and density. Physical activity has been

shown to improve the calcium content of bone and to redistribute

calcium to those bones and joints which are most used in

exercise. Walking and moderate forms of jogging and running have

been shown in epidemiological studies to considerably lower the

risk of hip fractures (Jaglai, Krieger, & Darlington, 1993).

However, although generally speaking the advice must be that

exercising up to a very advanced age is healthy and can prevent

future health problems, even if health problems are already

present, there are also instances in which exercise cannot be

advised. For example, it has been stated that exercise activity

might cause small lesions on the joints, with the risks of

infection and inflammation in the joint. Also, physical activity

causes biochemical reactions in the joints, reactions which are

known to be related to a higher prevalence of more serious forms

of arthritis (Farrell, Williams, et al, 1992). These effects are

believed to negatively influence both non symptomatic arthritis

and arthritis at a clinical stage. On the other hand, in the

treatment of arthritis exercise is used to maintain mobility in

affected joints by preventing joint adhesion. Also, exercise will

strengthen the muscles around the affected joint which will

protect the joint against the effects of sudden movements

(Basmajian, 1987). However, the role of exercise in the treatment

and rehabilitation of arthritis is extremely complex and as a

general rule exercise can only be advised which is not painful

to the patient and which is aimed at improving fitness generally

(Fries, 1993; Panush, & Holtz, 1994).

68



Health Aspects

Research efforts in relation to physical activity and age

consider many diseases and health problems for people who might

be very different in terms of physiological strength and health

and very different with regard to life experiences. The research

effort on the relationship between older age and exercise seems

to be just starting and is far removed from being able to give

much general advice while considering individual needs. However,

the research effort in exercise and older age shows one interest-

ing, often unintended, but mostly powerful, outcome. This is that

a social norm seems to exist stating that old age is a time to

slow down and take a well deserved rest (Shephard, 1990).

Although such a rest cannot be denied to those older people who

choose to take it, too often the social norm has the effect of

making people who lived an active life spend the last decades of

their life feeling passive and powerless. Health reasons are

often mentioned as a reason why physical activity and exercise

should be reduced and here particularly it can be observed how

social norms become social pressure (Fitzgerald, 1985). There can

be no doubt that the norm towards passive and sedentary behav-

iour, and a lack of knowledge about the relationship between

health problems and physical activity, negatively influences

general wellbeing among the elderly. For example, physical

activity and exercise programs among elderly persons suffering

from a health problem greatly improved wellbeing among people who

previously felt depressed and hopeless about their situation

(Laerum, & Laerum, 1982; Minor, Hewett, et al, 1989). It seems

that although the elderly might not be as physically attractive,

perfect or fast as younger generations, the misconception that

the elderly are passive, fragile and have few physical abilities

needs to be addressed.

Conclusion

One can look at the health related aspects of leisure time

physical activity and sport in many different ways. The main

focus here was on the historical development of the definition
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of the relationship between physical activity and exercise, on

how people learn to understand issues of health and exercise as

a response to historical developments in our society generally

and in perceived public health problems in particular. The

development of the medical perspective was in particular

considered in this chapter. Three ’cases’ were discussed, (1) the

role of exercise in the context of processes of modernization,

(2) exercise within the context of the rapidly developing CHD

’epidemic’, and (3) exercise and the expected problems of an

’aging’ population.

One of the most interesting findings from the historical analysis

of exercise behaviour is the fact that there was already a strong

popular ’belief’ in the positive effect of exercise on health

before a medical perspective on this issue was developed. And

while exercise was often advised as a responsible way to spend

ones leisure time, and as a part of the school curriculum, in the

second half of the 19th century, it was not until the second half

of the 20th century that scientific evidence for a positive

relationship became available. It should be considered that

health in the 19th century popular perception was very different

from the well defined medical terminology used today. Issues

related to discipline, the natural balance, neurasthenia and

dullness are no longer part of medical thinking. However, one

might wonder to what extent more popular and metaphysical

concepts, and they still exist today, reflect real concerns in

relation to health and valid categories of thinking about health

(Blumenfield, 1977; Mechanic, 1986a; Mechanic 1986b; Pietroni,

1992; Tamm, 1993). And to what extent a more limited medical

approach serves more to confuse than to clarify what people think

is important in the relationship between health and physical

activity.

The short history of research in the medical aspect of the

relationship between coronary heart disease and exercise shows

how epidemiology can and must provide answers in the context of
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increasing concern about a public health problem. The same

results on the relationship between physical activity and

coronary heart disease are consistently found in various sorts

and types of studies and there is no reason to expect that this

knowledge will change. However, many questions still remain to

be answered. Via which mechanism exercise influences coronary

health? Are certain mechanisms more important than other

mechanisms? Besides exercise influencing other coronary risk

factors, has exercise an ’independent’ effect (Curfman, 1993;

Livengood, Caspersen, & Coplan, 1993)? From a practical perspec-

tive, these discussions about direct or indirect effect and about

more or less important factors seem academic. For example, it is

very likely that scientists in the future will find that most of

the relationship between blood pressure and coronary health can

be explained by blood pressure influencing ’risk factors’ which

influence coronary health. Will that make lowering high blood

pressure less important in preventing coronary heart disease?

Independent from this discussion, the health promotion advice

will continue to be that exercise positively influences coronary

health although, until the scientists come to conclusions, it is

not exactly known by which mechanisms and in which way.

The relationship between health problems associated with old age

and exercise is much less clear than the relationship between

exercise and coronary heart disease. The main reason for this is

that the relationship between problems of old age and exercise

is much less researched than the relationship between coronary

heart disease and exercise. Also, in principle, it concerns a

much more complicated situation in which the effect of exercise

on a number of different health problems has to be simultaneously

assessed. This means that practical advice becomes very dependent

on the health problems of the individual concerned. For example,

the advice will be to walk a lot if the individual is at risk

from osteoporosis, for people with a rheumatic problem the advice

might be to be very careful with walking (Scott, & Wolman, 1992).

To the lay person it might all seem rather confusing as many
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might already have difficulty in fully appreciating the differ-

ence between osteoporosis and rheumatic problems. At the moment

it seems that if arthritis is present only light non painful

exercises can be done while for other forms of exercise pro-

fessional advice must be obtained. However, if arthritis is

absent all activities which do not place undue strain on the

skeleton and which do not carry too high a risk of fractures are

allowed. Also there is some evidence to suggest that to reap the

full benefit of exercise, particularly in relation to

osteoporosis, exercise needs to be started before mid-age and

maintained up to old age. However, the research effort on the

relationship between exercise and health problems of old age has

just started and except for a few very general guidelines little

advice can be given if one does not want to run the risk that the

advice has to be changed due to new research findings.

What the three cases discussed illustrate is that each historical

period has its own social and public health problems and that a

medical and preventive health response is formulated as an answer

to such problems. Within such a context of a development of

values exercise gets a meaning for people, a popular and medical

opinion is formed, and the social role of exercise and physical

activity is defined. This sociological process is so perfect that

it is often difficult to recognize the transient nature of our

concerns. For example, living in cities is no longer considered

’unnatural’, people got used to clerical work, and dullness and

tiredness are not necessarily the concern of medical doctors. The

discussion of heart disease showed how the perspective on this

health problem changed completely since the 1950’s under the

influence of a developing epidemiological knowledge. In the 50’s

the prevalence of CHD was increasing at an alarming rate,

particularly among professional males. Epidemiological studies

done since these days have taught us to understand health

problems in terms of complicated patterns of behavioural and

environmental circumstances. The concept of lifestyle is now on

peoples’ minds and probably it is changes in lifestyle such as
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a better diet, less cigarette smoking, a workout to alleviate

stress which are important factors in the decrease in coronary

heart disease which is now widely observed (Goldman, & Francis

Cook, 1984; Goldman, 1990; Najem, Hutcheon, & Feuerman, 1990;

Sytkowski, Kannel, & D’Agostino, 1990; Sigfusson, Sigvaldason,

et al, 1991).

There can be no doubt that exercise played an important role in

the response to the major public health problems of the 19th and

20th centuries. Two of the major problems expected for the 21st

century seems to be the rising costs of social and medical care

and the ’aging’ population. A more physically active and dynamic

population, particularly with regard to the older sections of the

population, will continue to be one of the answers.
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6. Injuries in Sport and Exercise: Perceptions, rates and
statistics.

Summary Injuries are often mentioned by survey respondents as a
reason for giving up or not getting involved in sport or
exercise. From a literature review it appears that the mortality
rate for sport and exercise related accidents is low and that the
prevalence of exercise related injuries requiring medical
treatment are not disproportionately high, given the total number
of injuries which require medical treatment. Data on injuries
collected by telephone are presented. These data are based on a
question which asked respondents if in the previous month they
had to cut down on the things they do due to an accident or
injury: 335 out of 6596 respondents answered affirmative to this
question; 33% of the injuries were sport and exercise related;
46% males and females 14%. The data were recalculated to yearly
figures and it is estimated that 32% of males and 6% of females
sustain a sport or exercise related injury each year. There is
a strong age gradient in the sport and exercise related injury
rate with the older age groups sustaining injuries significantly
less often. It is concluded that, compared with other activities,
the injury rate of sport and exercise, including minor injuries,
seems to be very high. This might form the basis of the popular
opinion of sport and exercise being risky activities with regard
to sustaining injuries.

Introduction

Although there can be no doubt that improving and increasing the

frequency and intensity of exercise in the population has

considerable public health benefits there is one clear health

risk associated with exercising: the risk of sustaining injuries.

Exercise and sports activities such as horse-riding, mountaineer-

ing, and deep water diving seem to carry a quite considerable

risk of accidents. However, the fact that one is active already

puts one at risk; watching television is inherently safer than

walking on the street. Often one of the reasons mentioned for not
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engaging in exercise, decreasing or even stopping exercise, is

the risk of injury (Dishman, 1994; Vitulli, & DePace, 1992;

Hofstetter, Hovell, et al, 1991; Sallis, Hovell, et al, 1990;

Klint, & Weiss, 1986).

This chapter will review the situation with regard to the risk

of accidents related to sport and exercise. This will be done in

two ways. First a literature review will be presented looking at

various articles discussing statistical data in relation to

exercise. The articles discussed are mostly based on data

collected in the context of medical emergency departments, the

study of serious or fatal accidents, and data collected in the

context of medical insurance and other medical registration or

data collection activities.

Second, to supplement the literature review self report data

collected by the RUHBC will be presented and discussed. This data

does not only concern serious accidents which require medical

attention but also concerns less serious accidents and injuries.

It should not be forgotten that peoples’ perception of the risks

of exercise is not only formed by serious accidents but also by

the occurrence of minor injuries which might happen to the

individual or an acquaintance and which might be interpreted as

an omen to take care.

A literature review of exercise related accidents.

Considering data collected in relation to sport and exercise

related accidents, it seems remarkable that people are concerned

about exercise and sport related injuries. Statistics show that

exercise and sport related factors explain only a small section

of registered mortality and morbidity. For example, for a six

year period between 1982 and 1988 the American National Centre

for Catastrophic Sports Injury Research counted 44 fatal injuries

among 2.5 million participants in popular high school sports such

as football, soccer, wrestling, tennis, swimming and ice hockey
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(Mueller, & Cantu, 1990). More than half of these fatalities were

related to an unlucky combination of a previously non-symptomatic

coronary problem and being injured while engaging in a sport

activity. For Ontario, the number of fatalities in 1986 for both

competitive sports and recreational sports, such as walking and

cycling, was estimated to be 87, taking all age categories into

consideration (Tator, & Edmonds, 1988). Such figures are often

criticized for being incomplete (Laporte, Kohl, et al, 1993).

However, given the fact that there are about 95,000 fatalities

due to accidents in the US each year (King, 1989), that accidents

are the major cause of death among people aged between 1 and 40

years of age, and that accidents explain over 75% of all deaths

in the age group between 15 and 19 years (Alexander, Ensminger,

et al, 1992), the proportion of fatal sport and exercise related

accidents seems, whatever perspective is taken, rather small.

Sport and exercise are related to a higher proportion of

registered injury morbidity. Data from emergency and casualty

departments shows that between 4% and 7% of cases treated at such

departments had a sport or exercise related injury (Pickard,

Tullett, & Patel, 1988; Pelletier, Anderson, & Stark, 1991).

Unfortunately, emergency departments tend only to record injuries

due to accidents. Data collected in emergency departments give

less information about stress or overuse injuries, such as tennis

elbow, runners knee, and swimmers shoulder. Data collected on the

basis of hospital discharge and general practitioners records can

give a more complete picture of medical treatment in relation to

sport injuries. However, one has to consider the problem of

overestimating more complicated and long drawn out treatment as

people tend to register many times at many different places. The

same health problem might be registered in the same file more

than once depending on changing perspectives in the medical

diagnoses (Smith, Langlois, & Buechner, 1991). With these

problems in mind Sandelin, Santavirta, et al, (1988) carefully

considered medical files and estimated that about 580 per 10,000

of the Finnish population sustained sport and exercise related
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injuries requiring medical treatment each year. About 65% of the

injuries were classified as sprains, ie pulled and overstretched

muscles, 20% contusions and bruises, and 11% fractures and

displaced bones.

While these approaches give a good perspective on the medical

burden of sport and exercise related injuries, the data does not

allow us to compare activities and to isolate the more risky from

the less risky activities. In the statistics provided above one

might find few karate experts having been injured, and many more

recreational cyclists. This is, of course, for a large part due

to the fact that there are many more cyclists than karate experts

in the population to start with. To present injury rates which

might make a comparison between activities possible, the number

of people engaging in an activity and the degree to which they

engage in this activity needs to be considered. A good way seems

to be to study injuries in terms of the proportion of people

injured in an activity per 1000 hours, 100 miles or 100 times of

doing the activity. Such measures can be further improved, for

example the number of times one has to take time off work per

year of engaging in reasonable sport or exercise activity has a

strong appeal. An interesting statistic for chronic or overuse

injuries would be the proportion of people after ten years of

tennis, running or swimming, who are left with mobility impair-

ments, having to visit a doctor or physiotherapist regularly, or

chronic pain.

However, the lack of data which might form the basis for

providing such information is remarkable (Koplan, Siscovick, &

Goldbaum, 1985; BMA, 1987). One reason might be that there are

considerable measurement problems related to which events to

include in the numerator, ie the counting of the number of

accidents; and to which people to include in the denominator, ie

the counting of the population at risk. For example, "drowning

while swimming" is a major cause of death among young people and

might be related to sports and exercise activities. However, an
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important sub-category of drowning while swimming is "diving in

shallow water while intoxicated" (BMA, 1987; Koplan, Siscovick,

& Goldbaum, 1985). The question of how many intoxicated divers

survive, and if they were engaging in a sport or exercise

activity when diving, seems difficult to answer.

For these reasons, estimates of accident and injury risk in

relation to sport and exercise activities tend to be rather crude

and off hand. Thus, the number of participants in American

football who have to interrupt a game due to a concussion which

leaves them disoriented, suffering from memory loss, or uncon-

scious for a long period, is estimated to be around 250,000 per

year (Kelly, Nichols, et al, 1991). Estimating the number of

participants in this sport at about 2 million this gives an

estimate of the average participant having to be taken out of the

game due to a concussion on average once in every eight years.

For skiing Johnson and Pope (1991) estimated the risk of getting

an injury which necessitates treatment at a clinic at about once

in every 296 visits to the skiing area. The injury rate,

excluding lighter injuries, in soccer and American football is

estimated to be between 3.5 and 14 injuries per 1000 hours of

play; which works out at an estimate of one more serious injury

in every two years of play (BMA, 1987; Stableforth, 1990). A

great variety of injuries are associated with running. Heatstroke

if the weather is hot, and frostbite if the weather is cold;

being hit by motor vehicles, cyclists and other runners; and all

kinds of stress, overuse and strain injuries affecting almost any

muscle and joint in the lower parts of the body. It is estimated

that after each mass participation run about one in every hundred

runners needs hospital treatment. Depending on the definitions

used, about once in every two to four years of ’average’ running

the runner is impaired in his daily activities due to a running

injury (Koplan, Siscoick, & Goldbaum, 1985; Blair, Kohl, &

Goodyear, 1987; BMA, 1987; Hofstetter, Hovell, et al, 1991).

There seem to be few statistics with regard to the longer term

effect of sports and exercise related injuries, or to what extent
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one has to decrease the involvement in sports or exercise due to

injuries. To give one statistic, about nine percent of racquet

sports players have to give up their sport because they suffer

from a tennis elbow (BMA, 1987).

Empirical study of exercise related accidents.

Introduction Although the above statistics might seem quite

impressive they are rough estimates and should be considered to

have wide margins of error. Also, different sources tend to give

very different statistics. One of the methods used to answer this

apparent lack of reliable and detailed statistics is to do

population sample surveys asking people about their behaviours

and the number of accidents and injuries they had. Denominators

relating accidents and injuries to the number of people engaging

in a particular activity and who can be considered ’at risk’,

can, in principle, be easily defined and measured. All kinds of

co-factors can be considered, such as alcohol use, the role of

adversaries, teammates or unknown parties, the role of training

or the lack of it, the weather, and equipment used. Outcome

variables, such as the effect of the accident on the health of

the victim and treatment necessary, if emergency medical care or

first aid was provided and by whom, or that time had to be taken

off work or working practices changed, can be considered in

detail.

Unfortunately, it is the wealth of possibilities which points to

one of the weakspots of survey research and statistical analysis,

the measurement of rare events which on closer scrutiny disinte-

grate in an infinite number of possible situations of cause and

effect. However, large sample surveys designed on the basis of

realistic theoretical expectations might provide valuable

information to complement official mortality and morbidity

statistics and studies on medical records and clinical experi-

ence.
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In this chapter survey data will be presented with the aim of

getting greater insight into the apparent discrepancy between the

popular perception of sport and exercise and statistical data

available. Thus: why do people seem to consider exercise and

sport as injury prone activities when official statistics show

that one will get an injury only once in every two or three years

of exercising, that most of these injuries will be light, and

that the mortality from such injuries can be considered extremely

low? This question is important to answer as the popular

perception of sport and exercise, accidents and injuries is a

barrier to convincing more people to engage in exercise (Dishman,

1994; Vitulli, & DePace, 1992; Hofstetter, Hovell, et al, 1991;

Sallis, Hovell, et al, 1990; Klint, & Weiss, 1986).

Data and Methods

The data discussed in this chapter concerns RUHBC-CATI data for

the age groups 18 to 60, as discussed in previous chapters and

in Appendix A, collected by telephone in Glasgow and Edinburgh,

between February 1993 and May 1994. Seven respondents who did not

answer the injury questions were excluded from the analysis.

The question on injuries was based on a question previously asked

in the National Centre for Health Statistics injury surveys

(NCHS, 1991) and asked the respondents: "Was there any time

during the past month that you had to cut down on the things you

usually do because of an accident or injury". The wording of this

question was similar to the NCHS question, however, the recall

period was lengthened from two weeks to a month. Those who

reported being injured during the past month were asked: "What

activity were you involved in when this accident or injury

happened". Data were calculated from monthly to annual incidence

rates as follows (Uitenbroek, 1995):

If on average 5% of the respondents reported being injured each month, 95% were

not injured. These 95% will then have a 95% chance of not being injured in the

second month, the remaining 95% of the 95% will have a 95% chance of not being
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injured in the third month, etcetera, until the proportion non injured over the

year is reached. Thus to calculate an annual injury rate on the basis of the

knowledge that on average 5% of the respondents report being injured in the last

month, change the percentage of non-injured into a proportion by dividing by 100,

subtract the result from one (1-%injured (month) /100), multiply the resulting

proportion of non injured respondents twelve times with itself (1-proportion

injured (month) ) 12, and subtract the result from one, which gives:

%injured (year) =100*[1-(1-proportion injured (month) ) 12].

It should be noted that the formula counts the number of injured

individuals, once injured is counted, the number of accidents per

injured individual is not considered. The total number of

accidents in a year may therefore be higher than the numbers of

injured individuals, as one individual can get more than one

accidents. The mathematical relationship between numbers of

injured and numbers of accidents is an interesting one and a

short paper discussing the topic is available from the author

upon request.

Data analysis further concentrates on simple cross tabulations,

t-tests and chi-squares for statistical testing. General Linear

Modelling, as implemented in the computer package GLIM, is used

to study the trend relationships between age, exercise behaviour

and injuries. T-value’s larger than 2.00 are declared statisti-

cally significant.
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Results

Table 6.1 Proportion of respondents reporting to have been injured in the
previous month by the activity which caused the injury. Separate figures for
males and females. Number Injured, as percentage of all respondents () and as a
percentage of the number injured [].

All respondents Males Females

Sport, & Exerc. 109 (1.65) [32.5] 90 (3.16) [46.4] 19 (0.51) [13.5]
Job 52 (0.79) [15.5] 25 (0.88) [12.9] 27 (0.72) [19.1]
Travel Motor Veh. 39 (0.59) [11.6] 17 (0.60) [ 8.8] 22 (0.59) [15.6]
Travel Foot/Cycle 38 (0.58) [11.3] 17 (0.60) [ 8.8] 21 (0.56) [14.9]
Housework 16 (0.24) [ 4.8] 4 (0.14) [ 2.1] 12 (0.32) [ 8.5]
DIY-hobby 7 (0.11) [ 2.1] 5 (0.18) [ 2.6] 2 (0.05) [ 1.4]
Gardening 5 (0.08) [ 1.5] 1 (0.04) [ 0.1] 4 (0.11) [ 2.8]
Other 69 (1.05) [20.6] 35 (1.23) [18.0] 34 (0.91) [24.1]

Total 335 (5.08) [100 ] 194 (6.81) [100 ] 141 (3.76) [100]

Chi-square(males*females)=47.3, df=7, p<.001

Table 6.1 gives the percentage of the respondents who reported

that they had to interrupt their daily activity due to an injury

in the previous month, by their gender and by the activity in

which they were involved when the injury occurred. As can be

seen, 335 of the 6596 respondents, or 5.08 percent, reported

being injured in the previous month. Using the formula discussed

above, this amounts to 46.5% of the respondents per year

[.465=1-(1-.0508) 12]. Injuries sustained while engaged in sport

or exercise are, at 32.5% of all injuries, the most important

cause of injuries. Looking at all respondents one can see that

1.65% report being injured while engaging in sport or exercise

during the previous month. Recalculating the data, this gives an

estimate of 18.1% of all respondents sustaining a sport or

exercise related injury per year. Almost half of the injuries for

males were sustained while involved in sport or exercise, 3.16%

per month or an estimated 32.0% of males per year. In our sample

sustaining injuries while involved in sport or exercise occurred

about 16 times more often than sustaining injuries while involved

in Do It Yourself (DIY) activities. For females, injuries

sustained while engaging in sport or exercise were only the

fourth most important cause of injuries after job related

injuries, injuries sustained while travelling by motor vehicle
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and injuries sustained while travelling by foot or on a bicycle.

Males and females would probably have had more similar reported

injury patterns overall if it was not for the powerful difference

in sport and exercise related injuries. Of the females, 0.51%

reported being injured whilst engaging in sport or exercise in

the last month, which gives an estimate of 5.9% of all females

per year. The difference between males and females is statisti-

cally significant (Chi-sq=47.3; df=7; p<.001)

Figure 6.1 Percentage of respondents reporting to have to interrupt their
daily activities due to an injury. Figures recalculated to a yearly base.

Figure 6.1 shows reported injuries, and 95% confidence intervals,

by the age of the respondent. The data give the impression that

the rate of work related and ’other’ injuries increases with age,

while the rate of injuries sustained while travelling decreases.

These trends are disturbed by the age group between 40 and 49
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year old, however, chance fluctuation might have been a factor

in the patterns observed. The sharp decrease in sport and

exercise related injuries with age, however, is consistent over

the age groups and statistically significant (t=4.05). Thus, it

seems that the sport and exercise related injury rate decreases

rather powerfully with age. Part of this decrease might be

related to the decrease with age in the proportion of individuals

actively involved in sport or exercise (3). Table 6.2, in which

the injury rate is compared with the proportion of respondents

reporting that they exercised in the previous week relates the

age specific injury rate with the age specific exercise rate. The

injury rates have been recalculated to annual figures to ease

comparison with data from other sources.

Table 6.2 Recalculated annual sport and exercise injury rates by age and by sex
and proportion of respondents reporting to have been physically active for
exercise.

% Injured Active once or
per year (a) more often p/w (b) a/b

All respondents 18.2% 53.2% 34.2%

18-21 37.8% 69.5% 54.4%
22-29 25.6% 63.5% 40.3%
30-39 21.9% 56.8% 38.6%
40-49 12.2% 46.9% 26.1%
50-59 2.8% 39.1% 7.2%

Males 32.0% 56.9% 56.2%
Females 5.9% 50.4% 11.7%

In the first column the estimated annual percentage of people

injured in a sport or exercise activity is shown. As can be seen

there is a very sharp decrease in the percentage of injured with

age while sport and exercise related injuries are almost six

times more common among males than among females. Both the

decrease with age (t=3.7), studied using a logistic trend

estimate, and the difference between the sexes in the sport and

exercise injury rate (Chi-sq=36,df=1,p<.01), are statistically

significant. The second column of table 6.2 shows the proportion

of respondents who reported exercising at least once in the
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previous week. Again, there is a statistically significant

decline with age (t=10.5), while more males than females report

exercising (Chi-sq=18,df=1,p<.01). The last column shows the

number of injuries sustained while engaging in sport or exercise

relative to the number of people who report exercising at least

once in the previous week. Although this measure is crude, it

provides some insight into the decline in the injury rate

considering the decline in the proportion of people who report

being involved in sport or exercise. Statistical testing was done

by using the number of people who report engaging in a sport or

exercise at least once in the past week as the denominator for

the number who report to have been injured. As could be expected,

the relationship between age and injuries becomes less pro-

nounced, however, both the decline with age (t=2.6) and the

difference between the sexes (Chi-sq=31;df=1;p<.00) remain

statistically significant.

Discussion

Summarizing the results section, for all respondents, sport and

exercise related injuries are the most important cause of

injuries. There is a large difference between males and females

with about half of all injuries among males being caused by sport

and exercise against 14% for females. Of interest is the observed

strong decrease in the injury rate with increasing age, a

decrease which is also observed when the overall decrease with

age in the proportion of people engaging in sport and exercise

is taken into consideration.

There is a large discrepancy between the data presented in the

literature review, which showed a relatively low risk of exercise

and sport in terms of morbidity and mortality, and the self-

report data, which showed that exercise and sport was the most

important category in terms of producing accidents and injuries.

The main reason is that probably many of the injuries reported

by the respondents will have been minor, not needing medical
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treatment or having lasting health effects. However, the impact

of minor injuries on peoples’ perception of sport and exercise

activity must not be underestimated. The underestimation of minor

injuries has in some quarters developed to such an extent that

a number of authors have reported the existence of a culture of

denial in which individuals discussing the risk and consequences

of light injuries are considered ’soft’ (Curry, 1993;

Nixon, 1993). One must never forget that most people engaging in

sport or exercise are not ’professional’ and have to consider

sport and exercise related injuries in the context of many other

obligations. Taking a day off work or not fully engaging in

family life, when this happens a number of times, might in the

long run carry a price.

Probably, among the exercisers most engaged in relatively low

risk and popular activities such as walking and swimming. Thus,

there must be a number of activities where the injury risk is

considerably higher than 50% per year and these activities

definitely deserve closer scrutiny. The analysis by age shows

that with increasing age both the proportion of respondents who

report exercising and the number of sport and exercise related

injuries decreases. Sustaining injuries will probably be only one

of many factors which cause people to stop exercising when they

get older. However, the data shows that when people get older,

and continue exercising, they seem to shift to less injury prone

activities. This trend is powerful and future studies will have

to assess to what extent this age related effect is the result

of people engaged in sport and exercise trying to limit the

possible health damage and social inconvenience of injuries by

shifting to less risky activities.

At the end of the literature review the question was asked about

the more ’correct’ impression of injuries in sport or exercise;

the official statistics of exercise not being an important health

risk in terms of morbidity and mortality, or the popular opinion

of exercise and sport being injury prone activities. It seems
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that whatever perspective one takes, sport and exercise being the

cause of a third of all reported injuries, way ahead of all other

reported causes, cannot be considered to be a positive situation

from the perspective of health promotion and motivating people

to engage in sport or exercise more. Although the relatively high

numbers of reported exercise related injuries do not seem to

translate into unacceptably high numbers of hospital admissions

or an unacceptably high mortality, the high numbers of lighter

injuries do seem to catch the public imagination and leave an

impression which might be a major barrier to involving more

people in sport and exercise.
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CHAPTER 7

7. Relationships between leisure time physical activity for
exercise and other health related behaviours 10

Summary. In this chapter the relationships between physical
activity for exercise and other health related behaviours is
studied. The data analyzed were collected during 1991 by
telephone in Glasgow and Edinburgh and concerns 2,418 male and
3,053 female respondents between 18 and 60 years of age. In the
analysis respondents who reported exercising less than once in
the previous week were contrasted with respondents who reported
exercising more often. Respondents who exercised at least once
per week were significantly less likely to be smoker or to add
salt to their food than those exercising less than once per week,
but were more likely to drink alcohol, use low fat spread and be
trying to lose weight. No significant relation was found between
physical activity for exercise and seatbelt use among males and
blood pressure checking among males and females.

Introduction

In chapters two, three and four physical activity for exercise

was studied in detail for several socio-demographic groups. This

approach, in which the emphasis is on differences in physical

activity behaviour between respondents from different socio-

demographic groups, by gender, age, occupation, education or area

of residence, is not uncommon in the health sciences or the study

of exercise behaviour (Stephens, Jacobs, & White, 1985; Ross, &

Hayes, 1988; Ford, Merritt, et al, 1991). However, during the

previous decades an alternative approach has developed which

10 This chapter is based on: Uitenbroek,D.G. (1993). Relationships between
leisure time physical activity for exercise and other health related behaviours.
Sozial und Präventivmedizin , 38 , 356-361.
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studies the interrelationships between various health related

behaviours (Green, 1986; Kickbush, 1986, McQueen, 1987).

In this chapter the relationship between physical activity for

exercise and other health related behaviours will be studied. A

number of reasons can be put forward for studying the interrela-

tions between health behaviours. First, these studies might be

important for epidemiological research as interrelated health

behaviours might confound the relationships between risk factors

and morbidity and mortality (Marti, Tuomihlehto, et al, 1987;

Blackburn, & Jacobs, 1988). For example, the fact that non-

smokers are at a lower risk for cardiovascular disease than

smokers might be partly attributed to non-smokers exercising more

often than smokers. Second, from the perspective of health

promotion, the direct relation between exercise and other health

behaviours might be of interest. Here, the effects of being a

heavy smoker or drinker might be an important factor in shaping

the type and extent of involvement in exercise. Third, the

perspective of health behaviour and lifestyle theory and research

needs to be considered. It is now increasingly realized that

behavioural factors are among the main causes of mortality in the

developed world. Therefore the study of the psychological and

sociological dimensions which influence health behaviour and

lifestyle have become important. Questions of relevance for this

chapter might be: does the decision to exercise to improve health

also lead to other preventive behaviours? Do more healthy as

opposed to less healthy lifestyles thus develop? Are there

’cultures’ where healthy behaviour is more common or more

positively appreciated and what in these cultures ’causes’ this

emphasis on a more healthy lifestyle (Abel, 1991; Cockerham,

Kunz, & Lueschen, 1988)?

A number of overviews have summarized the current evidence on the

relationships between physical activity and other health

behaviours (Blair, Jacobs, & Powell, 1985; Shephard, 1989; Blair,

& Kohl, 1989). The evidence to date is patchy, there is, for
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example, quite a considerable amount of information on the

relationship between smoking and exercise but there seems to be

little on the relationship between sexual behaviour and exercise.

In many cases the evidence is inconsistent, for example, the

amount of information on the relationship between physical

activity for exercise and alcohol use is considerable, however,

an association is found on some occasions but not on other occa-

sions. These problems are partly due to the fact that many

studies were not designed to study the relationships between

physical activity for exercise and other health behaviours and

often concern unrepresentative groups, such as individuals who

enrol in health risk prevention programs. Another problem is that

health behaviours tend to be strongly related to socio-demogra-

phic factors. Thus, the fact that a relationship between smoking

and exercise is found might be influenced by individuals from

lower socioeconomic categories smoking more often and exercising

less often than those from the higher socioeconomic categories.

The aim of this chapter is to provide additional evidence for the

relationship between physical activity for exercise and other

health behaviours on the basis of a representative sample of the

population. The respondents socio-demographic profile will be

taken into consideration. The relationships between physical ac-

tivity for exercise and three clusters of health behaviours will

be studied. These are: 1) the relationships between physical

activity for exercise and risk factors for coronary heart

disease, such as alcohol use and smoking; 2) eating behaviours,

weight and the intention to lose weight, these behaviours have

been clustered together because they seem strongly related to

weight and physical appearance; 3) preventive behaviours such as

seatbelt use and blood pressure checks. These behaviours were

chosen to see if exercise is part of a general preventive

orientation. In this third section the relationship between

physical activity for exercise and reported number of sexual

partners is also studied.

91



Exercise Behaviour

Subjects and methods

The data discussed in this chapter were RUHBC-CATI data collected

between January and December 1991. The data was collected in

Glasgow and Edinburgh by telephone and a random digit dialling

methodology was applied. The analysis concerns 2,418 male and

3,053 female respondents between 18 and 60 years of age. As a

condition of project funding questions on sexual behaviour were

only asked of respondents between 18 and 50 years of age. The

analyses regarding sexual behaviours is therefore limited to

1,993 male and 2,393 female respondents within these age limits.

Two questions on physical activity for exercise provide the basis

for the analysis: the first asked the respondents if they engaged

in any physical activity for exercise in the previous month; the

second asked about the number of times they exercised for at

least 20 minutes during the past week. In this chapter we will

follow the definitions as used previously and discussed in

chapter two and the analysis will be based on two categorizations

of physical activity for exercise. The first categorization

dichotomizes the respondents into a group which exercises at

least once a week and a group who exercise less often, the less

demanding definition. This way 1,449 males (59.9%) are classified

as physically active while 969 males (40.1%) are classified as

non-active, for females the figures are 1,443 (47.3%) and 1,610

(52.7%) respectively. The second categorization dichotomizes the

respondents into those exercising three or more times per week

or those exercising less often, the demanding definition of

exercise. This way the number of cases are for males 793 (32.8%)

and 1,625 (67.2%), and for females 781 (25.6%) and 2,272 (74.4%),

exercisers and non-exercisers respectively.

The respondents who report having exercised in the previous week

will be compared with the respondents who report having exercised

less than once a week on three clusters of variables. These

variables are based in part on the Canadian Health Promotion
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Survey (Schoenborn, & Stephens, 1988; Stephens, 1988) and the

American CDC Behavioral Risk Factor Surveys (Hogelin, 1988;

Remington, Smith, et al, 1988). The first cluster is related to

smoking and alcohol use. Smoking is determined by asking two

questions: ’have you smoked at least a hundred cigarettes in your

life?’, and the second questions for those who answered ’yes’:

’do you smoke now?’. Respondents answering ’yes’ to both

questions were categorized as smokers, the remaining respondents

as non-smokers. Alcohol use was determined by the question: ’Have

you had any beer, wine or spirits during the past month?’. In

addition, those who answered ’yes’ to this question were asked:

’how many times during the past month did you have five or more

drinks on one occasion?’. The respondents were categorized on the

basis of this question as: (1) light drinkers -respondents who

consumed alcoholic beverages but on no occasion in the previous

month consumed more than five alcoholic beverages on one

occasion; (2) moderate drinkers -consumed more than five

alcoholic beverages on between one and five occasions in the last

month; and (3) heavy drinkers -consumed more than five alcoholic

beverages on more than five occasions in the last month. The

question on consumption of five or more alcoholic drinks on a

single occasion is internationally used as an indicator for heavy

drinking and has been shown to be predictive of alcohol related

personal and social problems (Fitzgerald, & Mulford, 1984;

Lemmens, & Knibbe, 1993).

The second cluster of variables relates physical activity

behaviour with eating behaviour. Four questions are studied. The

first asked the respondents: ’How often do you usually add salt

to your food at the table?’ after which the respondents were

categorized into a group of salt users, those who answered ’most

of the time’ or ’sometimes’, and a group of non-salt users, those

who answered ’rarely’ or ’never’; the second question asked the

respondents: ’what do you usually spread on bread’, after which

the respondents were categorized into a group who answered ’low

fat spread’ and a remainder group, those who answered ’butter’,
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’margarine’ or ’other’; third the respondents BMI (kg/(metres*me-

tres)) was assessed on the basis of questions on weight and

height; and, fourth, the answers to the question ’are you trying

to lose weight now’ are shown in the results section.

The third cluster of variables presents the respondents answers

on two questions on preventive behaviour and a question on sexual

behaviour. The first question on preventive behaviour asked the

respondents: ’How often do you use seatbelts when you drive or

ride in the front seat of a car’, after which the respondents

were dichotomized into those answering ’always’ and those giving

one of the answers ranging from ’never’ to ’nearly always’. The

second question asked the respondents: ’When did you last have

your blood pressure checked’ after which the respondents were

dichotomized into less than a year ago or more than a year ago

and never. Lastly, the respondents answers to the question

’During the past five years about how many sexual partners did

you have altogether’ are shown. The respondents were dichotomized

into those who reported having had more than three partners and

those who had three or less partners. This categorization seems

arbitrary, however, on previous occasions the categorization

proved valuable as it revealed several dimensions in the data

with regard to the relationship between sexual behaviour and

other health related behaviours (Uitenbroek, 1994).

Multivariate analysis was applied to investigate the possibility

that the differences between the different exercise groups with

regard to the three clusters of health behaviours was caused by

a spurious relation involving the respondents occupational or age

classification. Logistic regression was used to keep constant for

age and occupation in the proportional data while analysis of

variance was used to study the influence of occupational status

and age on the average BMI. Logistic regression is a multivariate

technique which enables one to study differences between groups

in the sample, here the different exercise groups, while this

difference is kept constant for third variables, here the
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respondents occupation and age. The percentages ’kept constant

for age and occupation’, as shown in the tables in the result

section, might be interpreted as: the average one would get with

regard to health behaviours in two exercise groups which are

compared, if in each of the two exercise groups the occupational

and educational profile was similar to the occupational and

educational profile of the two groups taken together. Standard

statistical computer packages do usually not present the

standardized (kept-constant) proportions, mostly the output is

limited to odds-ratios. Odds-ratios can be calculated into

percentages by: 100* p= τ/(1+ τ); whereby p=proportion, τ=odds-

ratio.

Results

Table 7.1. Relationships between physical activity for exercise and smoking and
alcohol use, males.

physical active 1: >=1x p/w <1x p/w >=3x p/w <3x p/w
(proportion:) (60%) (40%) (33%) (67%)

current smoker 25.7% 43.1% * 25.7% 36.1% *
alcohol lst month. 91.9% 84.0% * 89.4% 88.4%

light drinker 26.2% 24.4% 27.4% 24.6%
moderate drinker 46.4% 44.1% 44.5% 46.1%
heavy drinker 27.4% 31.4% 28.1% 29.3%

constant for age and occupation:
current smoker 28.2% 41.4% * 27.7% 36.9% *
alcohol lst month. 91.2% 84.7% * 88.5% 88.3%

1) >=1 p/w : exercising once or more often per week for 20 minutes or more;
<1 p/w : exercising less than once a week for 20 minutes or more;
>=3 p/w : exercising three times or more often per week for 20 minutes or more;
<3 p/w : exercising less than three times a week for 20 minutes or more
* p<.05 (Chi-sq)

Table 7.1 gives the relationships between exercise, smoking and

a number of indicators of alcohol use for males. In the first two

columns respondents who reported to exercise once a week or more

often are compared with respondents who exercised less often, in

the last two columns respondents who exercise three or more times

per week are compared with respondents who exercise less often.

On the first line of Table 7.1 it can be seen that 25.7% of the

95



Exercise Behaviour

respondents who exercise once a week or more often reported to

be a smoker, compared with 43.1% of the respondents who exercise

less often (Chi-sq=90.1,df=1,p<.00). The smoking proportion among

respondents who exercise once a week or more often and respon-

dents who exercise three or more times a week is similar with

25.7% reported smokers in both groups. With regard to alcohol

use, respondents who report to exercise less often report more

often to not have used alcohol in the previous month as compared

with respondents who report to exercise more often, the differ-

ence is however only statistically significant if respondents who

exercise less than once a week are compared with respondents who

exercise more often (Chi-sq=35.7,df=1,p<.00). There is little

difference between respondents exercising once a week or more

often and respondents who exercise three or more times per week

with 91.9% in the former group having consumed alcohol in the

previous month against 89.4% in the latter group. On the

following three lines of Table 7.1 the exercise behaviour of the

respondents who reported to have used alcohol in the previous

month is related to their drinking pattern. Three categories of

drinking behaviour are used: (1) light drinkers; respondents who

consumed alcoholic beverages but on no occasion in the previous

month consumed more than five alcoholic beverages on one

occasion, (2) moderate drinkers consumed more than five alcoholic

beverages on between one and five occasions, (3) heavy drinkers

consumed more than five alcoholic beverages on more than five

occasions. Although there seems to be a slight tendency for

respondents who exercise less than once per week to be more often

classified as heavy drinkers, there are no statistically

significant relationships between the exercise classification and

the number of times a relatively high amount of alcohol was con-

sumed.

As discussed above both exercise behaviour and the other health

behaviours might be related with the socio-demographic status of

the respondents. It might therefore be the case that the

relationships between smoking, alcohol use and exercise were
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’caused’ by the respondents social class or age and not by a

direct influence of exercise on smoking or alcohol use. A log-

linear analysis was applied to investigate this hypothesis for

the relationship between both smoking and having used alcohol in

the previous month and exercise behaviour. The relationships

stayed strong in the log-linear analysis while there were no

statistically significant higher order interactions which pointed

to a large difference in the relationships by age or occupational

status. The last two lines of table 7.1 give the relationships

between exercise behaviour and smoking and alcohol use while

keeping constant for age and occupational status. These propor-

tions are based on the logistic parameters of the log-linear

analysis.

Table 7.2. Relationships between physical activity for exercise and smoking and
alcohol use, females.

physical active: >=1x p/w <1x p/w >=3x p/w <3x p/w
(proportion) (53%) (47%) (26%) (74%)

current smoker 25.9% 42.1% * 26.8% 35.9% *
alcohol lst month. 83.5% 73.0% * 80.9% 77.7%

light drinker 45.8% 41.5% * 49.7% 41.8% *
moderate drinker 44.8% 50.5% * 39.1% 50.3% *
heavy drinker 9.4% 8.0% * 11.2% 7.9% *

constant for age and occupation:
current smoker 28.6% 42.8% * 29.5% 37.5% *
alcohol lst month. 82.3% 74.2% * 80.3% 77.7%

* p<.05 (Chi-sq)

Table 7.2 gives the relationship between alcohol use, smoking and

exercise behaviour for females. With regard to smoking the

results for females are remarkably similar compared with the

results for males and similar considerations as above apply here.

With regard to alcohol use again the respondents who report

exercising less than once a week reported to abstain from using

alcohol more often as the respondents who report to exercise once

a week or more often (Chi-sq=48.6,df=1,p<.00), however, this

relation was not statistically significant if respondents who

exercised three or more times per week were compared with

respondents who exercised less often (Chi-sq=3.3,df=1,p=.07).
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With regard to the quantity of alcohol consumed there was a

statistically significant relationships with exercising, with the

exercising females falling considerably more often in both the

category light and heavy drinker according to both classifica-

tions of exercise behaviour (Chi-sq=7.9,df=2,p=.02 and Chi-

sq=24.9,df=2,p<.00 respectively). Again, as for males, taking age

and occupation of the females into consideration did not change

the above findings much.

Table 7.3. Relationships between physical activity for exercise and eating
behaviour, average BMI and weight losing behaviour. Males.

physical active: >=1x p/w <1x p/w >=3x p/w <3x p/w
(proportion:) (60%) (40%) (33%) (67%)

Add salt to food 59.3% 68.0% * 56.6% 65.8% *
Uses low fat spread 35.1% 28.7% * 35.8% 31.0% *

Average BMI 24.17 24.71 # 24.05 24.55 #
Tries to lose weight 29.6% 25.2% * 27.6% 27.9%

constant for age and occupation:
Add salt to food 63.4% 68.7% * 60.1% 68.2% *
Uses low fat spread 34.5% 28.8% * 34.8% 30.7%
Average BMI 24.32 24.64 # 24.19 24.57 #
Tries to lose weight 30.2% 26.0% * 27.9% 28.5%

constant for age, occupation and weight losing behaviour
Uses low fat spread 36.5% 31.3% * 37.0% 33.0% *

* p<.05 (Chi-sq); # p<.05 (t-test)

Table 7.3 shows the relationships between physical activity for

exercise and two indicators of eating behaviour, adding salt to

food and using low-fat spreads; further the average BMI (kg/(met-

res*metres)) and the answers to the question if the respondents

currently tried to lose weight are shown. Although BMI is not a

behavioural factor but a physical attribute it is related to

morbidity and mortality on the one hand and eating and exercise

behaviours on the other and was therefore included in the

analysis. With regard to the two eating behaviours it can be seen

in table 7.3 that on both indicators and for both dichotomies of

physical activity the exercising respondents report more often

to engage in healthy eating behaviour; ie. add salt to food less
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often and report to use low fat spreads more often, as the

respondents who exercise less often. It is notable, again, that

the difference between respondents who exercise once or more

often per week and respondents who exercise three or more times

per week is small. With regard to average BMI a similar pattern

can be observed, with respondents exercising less than once per

week having the highest average BMI, respondents exercising once

or more often per week having a lower BMI, while respondents

exercising three or more times per week score only slightly lower

than this last group. The relationship between physical activity

for exercise and the responses to the question ’do you try to

lose weight now’ shows that the highest proportion of respondents

trying to lose weight can be found among the respondents who

exercise once a week or more often, the lowest proportion among

respondents who exercise less than once a week, while the

proportion in the group of respondents who exercise three or more

times per week is intermediate. This pattern leads to there being

no statistically significant difference in the proportion of

weight losers between respondents who exercise three or more

times per week and respondents who exercise less often.

Table 7.3 further shows the relationships between the variables

of interest while keeping constant for the respondents age and

occupational classification. Log-linear analysis was used for the

proportional data while analysis of variance was used to study

the influence of occupational status and age on the average BMI.

Although there are some slight shifts the relations discussed

above did not change much. Inspection of the higher order

interactions did not show statistically significant relations

which might point to differences in the relationships within the

age and occupational groups. In the last line of table 7.3 one

of the explanations often put forward for the observed relation

between physical activity for exercise and the use of low fat

spread is studied. This explanation states that weight losing

behaviour might cause this relationship. Thus, the fact that
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those who try to lose weight might exercise more and eat more low

fat products could lead to a spurious relation between physical

activity for exercise and the use of low fat spread. To study

this the relationship between physical activity for exercise and

using low-fat spread was once more studied keeping constant for

weight losing behaviour. As can be seen the relationship remains,

thus, if the respondents tried to lose weight or not, respondents

who exercised more often also used low fat spread more often.

Table 7.4. Relationships between physical activity for exercise and eating
behaviour, average BMI and weight losing behaviour. Females.

physical active: >=1x p/w <1x p/w >=3x p/w <3x p/w
(proportion) (53%) (47%) (26%) (74%)

Add salt to food 48.8% 61.3% * 47.9% 57.0% *
Uses low fat spread 49.2% 38.5% * 48.3% 42.7% *

Average BMI 22.91 24.03 # 22.79 23.65 #
Tries to lose weight 44.3% 36.3% * 41.7% 41.8%

constant for age and occupation:
Add salt to food 52.0% 63.0% * 51.3% 59.4% *
Uses low fat spread 49.7% 39.0% * 48.8% 43.0% *
Average BMI 23.00 23.70 # 22.73 23.52 #
Tries to lose weight 45.5% 40.6% * 41.7% 43.6%

constant for age, occupation and weight loosing behaviour
Uses low fat spread 50.2% 40.2% * 50.1% 43.8% *

* p<.05 (Chi-sq); # p<.05 (t-test)

Table 7.4 shows similar data to table 7.3 now relating to

females. Comparing table 7.4 with table 7.3 shows that on average

females seem to engage more often in healthy eating behaviour and

report more often to try to lose weight than males. In general

it also seems that the relations between the health behaviours

and physical activity for exercise are stronger for females as

for males, ie. the proportional differences between exercisers

and non-exercisers in eating and weight losing behaviours are

larger. However, the direction of the relations are similar for

females as compared with males and similar considerations as for

males hold for females.
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Table 7.5. Relationships between physical activity for exercise and preventive
and sexual behaviour. Males.

physical active: >=1x p/w <1x p/w >=3x p/w <3x p/w
(proportion) (60%) (40%) (33%) (67%)

Always use seatbelt 84.3% 81.6% 83.3% 83.1%
Bloodpr check lst yr 53.5% 52.5% 53.8% 52.8%

More than 3 partners 22.0% 15.1% * 25.6% 16.3% *
Use condoms 41.5% 31.2% 41.5% 36.1%

constant for age and occupation:
Always use seatbelt 84.4% 82.4% 83.4% 83.6%
Bloodpr check lst yr 56.8% 52.2% 56.7% 54.0%

* p<.05 (Chi-sq).

The first two lines of table 7.5 show, for males, the relati-

onships between physical activity and the answers to the

questions if the respondents always used seatbelts and if they

had a blood pressure check in the previous year. As can be seen

the respondents who exercised more often also reported to use

seatbelts more often and to have had a blood pressure check more

often, however, the differences are relatively small and not

statistically significant. Considerably larger are the dif-

ferences between the respondents who exercise more often and

those who exercise less often with regard to the numbers of

partners and the use of condoms. Because questions with regard

to sexual behaviour were only asked of respondents between 18 and

50 years of age the proportions only relate to respondents within

these age categories. With regard to the number of partners, the

respondents were categorized in having had more than three sexual

partners in the previous years or having had less partners, this

way physically active respondents reported more often to have had

more partners as the less active respondents. This difference was

found for both classifications of physical activity. The next

line in table 7.5 show condom use among the respondents who

reported to have had more sexual partners, of course, among this

group of respondents condom use is of primary importance in the

prevention of venereal diseases for both them and their current

and future partners. Although the difference was considerable,

more physically active respondents reporting to use condoms more
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often, the number of cases was too small to come to statistically

significant conclusions. Finally, table 7.5 shows the relation-

ships between physical activity for exercise and using seatbelts

and blood pressure checking while keeping constant for the

respondents age and occupational status. Again, the results of

the uni variate analysis were not changed much. The relationships

between physical activity for exercise and number of partners and

condom use was also studied, however, due to many empty cells in

the log-linear analysis it was not possible to obtain reliable

results; the standard errors proved to be far larger than the

estimated parameters.

Table 7.6. Relationships between physical activity for exercise and preventive
and sexual behaviour. Females.

physical active: >=1x p/w <1x p/w >=3x p/w <3x p/w
(proportion) (53%) (47%) (26%) (74%)

Always use seatbelt 93.4% 91.4% * 92.6% 92.4%
Bloodpr check lst yr 69.8% 71.4% 70.9% 70.4%

More than 3 partners 4.4% 3.0% 4.8% 3.5%
Use condoms 38.8% 28.6% 41.7% 32.1%

constant for age and occupation:
Always use seatbelt 93.3% 91.6% 92.0% 92.7%
Bloodpr check lst yr 69.5% 71.8% 72.1% 70.2%

* p<.05 (Chi-sq).

Finally, table 7.6 shows the results for females with regard to

the relationships between physical activity for exercise and

seatbelt use, blood pressure checking and numbers of partners and

condom use. Among females the respondents who reported to

exercise more than once a week used seatbelts statistically

significantly more often than the respondents who exercised less

often (Chi-sq=4.0,df=1,p<.05), however, this difference disap-

pears if the relationship is held constant for the respondents

age and occupation (Chi-sq=2.4,df=,p=.12), and is also not found

if the respondents who exercise more often than three times a

week are compared with respondents who exercise less often (Chi-

sq=.01,df=,p=.93). Also, contrary to males, the relationship
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between the number of partners and physical activity is not found

for females.

Discussion

The aim of this chapter was to study the relationships between

physical activity for exercise and other health behaviours. The

analysis showed that compared with respondents who exercise less

often: 1) respondents engaging in physical activity for exercise

more often also behave more healthily with regard to smoking,

diet and weight losing behaviour; 2) respondents who reported

exercising more often are more likely to have drunk alcohol in

the previous month and more likely to report a higher number of

sexual partners in the previous five years, however, this last

relationship is not statistically significant; and 3) there does

not seem to be a strong relation with regard to preventive

behaviours such as using seatbelts or having had a blood pressure

check in the previous year. The lack of a relationship between

physical activity for exercise and these two preventive behav-

iours might have been partly caused by specific characteristics

of the two preventive behaviours; seatbelt use is obligatory in

Britain and almost all respondents reported using them, indepen-

dent of exercise behaviour, while having a blood pressure check

is dependent on visiting a medical doctor.

The analysis was based on two categorizations of physical

activity: a demanding and a less demanding definition of

exercise. From the data presented in this chapter it appears that

comparing sedentary or almost sedentary individuals with

individuals exercising at least once a week gives strong differ-

ences in other health behaviours. The demanding definition,

considering those who exercise at least three times per week,

produces a similar outcome and not an even larger difference. The

more important differences in health behaviours therefore exist

between exercisers and non-exercisers, according to the less

demanding definition. The level of exercise, by also considering
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the demanding definition, does not add much more information and

seems less important in explaining differences in health related

behaviours. The small and inconsistent differences found in

previous studies might partly be explained by the emphasis of

these studies on vigorous exercise, on comparing vigorous

exercisers with ’the rest’, while this study shows that the

difference with regard to other health behaviours exist primarily

between sedentary and non-sedentary individuals.

It seems that the data analyzed in this chapter confirms many of

the relationships previously observed, eg. the data confirmed the

findings of the literature review presented in the introduction

in that exercisers seem to smoke less eat more healthily, but,

on the other hand, are more likely to drink alcohol. Although

slight changes can be observed these relationships are maintained

if held constant for possible confounding factors. On the basis

of these results it seems that interrelated health behaviours are

a factor to be considered in epidemiological and health behaviour

research. The relationships between physical activity for

exercise and other healthy behaviours seems to point to a

lifestyle component governing exercise behaviour. For example,

the relationship between exercise, alcohol use and sexual

behaviour might be related to the fact that exercising in-

dividuals have more social contacts while the relationship with

smoking and eating behaviours might be related to social,

’healthy behaviour’, norms governing both exercise and other

health behaviours.

There might, however, be many possible explanations as to what

produces this clustering of behaviours. In this chapter we

discussed possible factors which might produce a consistent

health lifestyle, such as health related choice, high level of

social activity, concern about appearance, and preventive

orientation. However, other possible factors in producing the

individuals lifestyle, such as those related to environmental

circumstances, socio-economic circumstances and personality
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characteristics, need also be considered. Given the fact that the

health behaviours studied do not cluster very powerfully, a fact

supported by the outcome of similar studies, it seems likely that

each explanation gives a specific contribution to particular

aspects of the health lifestyle behaviour of separate individuals

whereby such contributions will change depending on changing

circumstances.

To understand such complex interactions of causes and their

dynamics overtime and how to model such ideas in research seems

complex, and will have to be the topic of a continued academic

effort. However, finding answers in relation to such issues will

help those working in health promotion and the development of

healthy lifestyles to develop strategies to help people to make

more consistent health related choices.
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CHAPTER 8

8. Relationships between changes in health and fitness and the
perception of exercise 11

Summary. This chapter examines the answers respondents gave to
two questions about their perception of recent changes in their
health and fitness in relation to the answers on questions asking
if they thought (1) more exercise would improve their health, (2)
they got as much exercise as needed, and (3) they were as active
as others of a similar age. A theoretical model is discussed that
emphasizes the importance of a change in the perception of health
and fitness as a cue to re-evaluating exercise and leisure time
related beliefs, attitudes, and behaviours. Data from 9,125
female and 7,157 male respondents are analyzed. The analysis
indicates strong relationships between individuals reporting a
negative change in health or fitness and those individuals being
of the opinion that more exercise would improve their health,
that they got less exercise than they needed, and were less
active than others of a similar age. Some theoretical and
practical implications of these findings are discussed.

Introduction

As was discussed in chapter 5, increasing the frequency and

intensity of exercise in the population is an important way of

improving general health and an important factor in the preven-

tion of coronary heart disease (Mason, & Powell, 1985; Blackburn,

& Jacobs, 1988; Blair, Kohl, et al, 1989). Several levels of

physical activity are postulated as preventive. As a minimum, 20

11 This chapter is based on: Uitenbroek,D.G.(1993). Relationships between
changes in health and fitness and the perception of exercise. Research Quarterly
for Exercise and Sport , 64 , 343-347.
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minutes of brisk walking or a similar amount of activity per day

are recommended while an optimum level of 30 minutes of dynamic

activity straining large muscle groups every other day has been

advised (Vuori, 1987). Ideally the exercise should lead to

sweating and increased respiration. For example, targets set by

the United States Public Health Service stated that 60% of the

population should be engaging regularly in vigorous physical

exercise by 1990 (Caspersen, Cristenson, & Pollard, 1986; Powell,

Spain, et al, 1986). For the year 2000 the target has been set

at 30% for daily light physical activity for at least 20 minutes,

while for exercising at more vigorous levels, i.e. three or more

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

target is 20% of the population, 12% of the lower income groups,

and 75% of children and adolescents (Wilmore, 1989; DHHS, 1993).

However, although great progress has been made in accomplishing

these targets it seems that, as yet, these targets have only

partially been realized (Powell, Spain, et al, 1986; McGinnis,

Richmond, et al, 1992). Consequently, increasing the proportion

of the population who engage in exercise and active leisure time

activities will stay at the centre of interest for health

promotion and health policy (Mason, & McGinnis, 1990;

Sullivan, 1990; Cooper, 1991).

Chapter three showed that in most developed nations the propor-

tion of the population engaging in regular physical activity for

exercise is slowly increasing (Brooks, 1988; Marti, 1988; Marti,

Salonen, et al, 1988; Uitenbroek, & McQueen, 1992a), however,

physical activity at the levels mentioned above is seldom found.

On the basis of a review of Australian surveys, Bauman, Owen, and

Rushworth (1990) concluded that only 15% of the population exer-

cised at a level sufficient for cardiovascular benefit. From a

Finnish Survey it appeared that 20% of males and 14% of females

were involved in "high" leisure time physical activity (Marti,

Salonen, et al., 1988), and in Britain it was found that only 26%

of survey respondents living in three urban areas exercised three

times or more per week (Uitenbroek, & McQueen, 1991b).
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The health belief model (Biddle, & Ashford, 1988; Rosenst-

ock, 1990; Tappe, 1992) and the theory of reasoned action

(Dzewaltowski, 1989; Dzewaltowski, Noble, & Shaw, 1990; Godin,

& Goinet, 1991; Tappe, 1992; Theodorakis, 1992) are among the

many socio-psychological models which have been applied to

explore the circumstances and factors which help the individual

to overcome the perceived disadvantages of exercise or leisure

time physical activity and realize some of the benefits. Within

this context a number of authors have stressed that for a seden-

tary individual to re-evaluate his or her beliefs and cir-

cumstances in relation to exercise or leisure time physical

activity, with the possible result of a change in behaviour, the

occurrence of a new factor, a change in circumstances, or "cue",

seems necessary which will lead to a higher salience to the

individual of health related behaviours, attitudes, and beliefs

(RUHBC, 1989; Perry, Baranowski, & Parcel, 1990; Rosen-

stock, 1990). This cue might be environmental, such as the

opening of an exercise facility in the neighbourhood, friends or

family who start exercising, or a health promotion campaign; it

might be something related to the person, such as an increase in

available leisure time or disposable income; or it might be

something personal, such as the perception that the individual’s

health or fitness is deteriorating. A recent example of the

application of a cue in exercise research can be found in the

discussion and study of the "stages of change model" where an

invitation to participate in an exercise promotion project on the

respondents readiness to exercise was studied (Marcus, Banspach,

et al, 1992; Marcus, Selby, et al, 1992).

In a number of surveys the respondents reported that improving

health and fitness were among the most important reasons for

engaging in exercise (Mathes, & Battista, 1985; Duda, &

Tappe, 1988; Vitulli, & DePace, 1992). This chapter will take a

dynamic perspective and will study if changes in the individual’s

perception of health and fitness might provide a cue which leads
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to a raised salience and a re-evaluation of the individual’s ex-

ercise and leisure time related behaviours and attitudes. This

chapter will study if, compared with respondents who did not

perceive a change, respondents who perceive a deterioration in

their health or fitness more often report that exercise could

improve their health, that they do not get as much exercise as

needed, and that they are less active than others of a similar

age. Finding such a relationship would support the theory that

the perception of a change in health or fitness is associated

with a re-evaluation of exercise related attitudes and behaviours

and might further mean that the respondents believe that more

exercise might be a solution to this health or fitness deterior-

ation.

Data and methods

The data discussed in this chapter were RUHBC-CATI survey and

collected by telephone between June 1988 and September 1991 in

Glasgow and Edinburgh. The data relate to 9125 female and 7157

male respondents between 18 and 60 years of age.

Perceived changes in health were measured by subtracting the

answer to the question "How was your health this time last

year?", with four answer categories ranging from poor to

excellent, from the answer to the question "How do you feel your

health is now?"’, with the same four answer categories. In this

way 12,727 (78%) respondents were classified as not having per-

ceived a change in their health, 1,997 (12%) perceived an

improvement, and 1,557 (10%) perceived that their health got

worse. The classification of changes in fitness was based on two

questions, the first asking "Has the way you feel about your

fitness changed in the last six months?"; those who answered

"Yes" on this question were then asked: "Do you feel, much less

fit, less fit, more fit or much more fit?". In total 10,233 (63%)

of the respondents did not perceive a change in fitness, 2,007
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(12%) felt more or much more fit, and 4,002 (25%) felt less or

much less fit. Perceived changes in health or fitness will be

crosstabulated with the respondent’s answers on three questions

which asked: (1) if more exercise would improve the respondent’s

health, (2) if the respondent thought they got as much exercise

as they needed, and (3) how active the respondent was compared

with others of the same age. The analysis will be presented

separately for sedentary, moderately active, and very active

respondents. The following classification was used to classify

the respondents into sedentary, moderately, or very active: (1)

sedentary: those who reported exercising less than once per week

(43% of the respondents); (2) moderately active: those exercising

once or twice per week (27% of the respondents); (3) very active:

those exercising three or more times per week (30% of the

respondents).
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Results

Table 8.1. Reported changes in health and fitness and perceptions towards
exercise.

-

Fitness over six months Health over
one year

Same Improved Worse Same Improved
Worse

-

Exercising less than once per week:
More exercise improves health (%Yes) 60.1% 70.1% 73.6% 63.0% 62.4%

73.8%
Got needed exercise (%Yes) 40.0% 41.8% 26.0% 36.0% 42.3%

29.1%
Active compared to same age (%Less) 20.7% 20.2% 33.4% 22.9% 21.5%

36.9%

Exercising once or twice per week:
More exercise improves health (%Yes) 67.2% 78.5% 79.0% 69.9% 72.0%

82.6%
Got needed exercise (%Yes) 31.4% 33.0% 16.0% 28.3% 33.6%

28.3%
Active compared to same age (%Less) 9.6% 12.3% 20.3% 11.5% 12.9%

21.2%

Exercising three times or more often per week
More exercise improves health (%Yes) 58.4% 73.8% 74.3% 61.8% 70.4%

75.1%
Got needed exercise (%Yes) 55.0% 56.0% 23.8% 50.5% 54.0%

31.8%
Active compared to same age (%Less) 6.0% 5.1% 17.4% 7.3% 6.9%

16.2%
-

Note: All entries in this table are highly statistically significant (p<.01)

Table 8.1 shows the answers for the three dependent variables,

crosstabulated with the respondents’ perception of health and

fitness changes 12. The first three columns on the first line of

12 Of course, health and fitness will to a certain extent both be indicators
of ’health status’. However, asking about health separate from fitness produces
different responses although to a large extent the two variables will produce a
similar result.

Table N8.1. Relationship between changes
in health over the last year and changes
in fitness over the last six months,
percentages

-

Fitness
Health Same Improved Worse

-

Same 53.9% 7.5% 16.8%
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Table 8.1 show that around 60% of those who reported exercising

less than once per week, and who reported that their fitness had

not changed, were of the opinion that getting more exercise would

improve their health. In contrast, 74% of the respondents who

exercised less than once per week, and who reported that they

felt their fitness had worsened, held this opinion. This

relationship is statistically significant (Chi-sq=133.9,df=2,-

p<.01). The next three columns show that 63% of the respondents

who reported that their health had not changed were of the

opinion that more exercise would improve their health compared

with 74% of the respondents who perceived a worsening of their

health (Chi-sq=37.4,df=2,p<.01). On the next line the perception

of changes in fitness, the first three columns, and the percep-

tion of changes in health, the last three columns, is crosstabul-

ated with the respondents answers to the question asking if they

got as much exercise as they needed. Of the respondents’ who did

not perceive a change in their fitness 40% were of the opinion

that they got the exercise they needed, against 26% of those who

perceived that their fitness had worsened (Chi-sq=127.4,df=2,p<-

.01. In relation to changes in health these figures are 36% and

29% respectively (Chi-sq=28.8,df=2,p<.01). Within Table 8.1 it

can also be seen that in each exercise group the respondents who

felt that their health or fitness had gotten worse more often

reported (1) that getting more exercise would improve their

health, (2) they reported less often that they got as much

exercise as they needed, and (3) more often that they were less

active than other people of a similar age, compared with respon-

Improved 5.7% 4.3% 2.2%
Worse 3.5% 0.5% 5.6%

-

Chi-sq (table) =2153; df=4

Table N8.1 looks at the relationship between fitness and health in slightly more
detail. As can be seen 53.9% of the respondents did not notice a change in either
their fitness nor their health. Of the respondents 9.2% (5.7%+3.5%) reported a
change in their health but not a change in their fitness, while 24.3% (16.8+7.5%)
reported a change in their fitness but not in their health. Thus, the two
variables do seem to explain something different. However, dichotomizing the
table in various ways showed that, for example, reporting an improvement in
fitness was highly related with reporting an improvement in health, and
similarly, reporting that health and fitness had got worse were highly related.
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dents who did not perceive a change in their health or fitness.

Statistical testing showed that all these relationships were sig-

nificant at the .01 level.

A detailed examination of these relationships was made by the

respondents sex, age and occupational status. This analysis by

sex, age and occupational status is not presented here as the

relationships found were consistent by socio-economic groups and

that the additional sub-group analysis did not yield any new

conclusions with regard to the questions researched in this

paper.

It is possible that the relationships found in Table 8.1 are

spurious. As table 8.1 shows, respondents reporting a worsening

of their health are more likely to think that their exercise

behaviour is unsatisfactory compared with respondents who do not

report a change in their health or who report that their health

had improved. On the basis of this the conclusion could be drawn

that a changing perception of health could cause people to

consider their exercise behaviour. However, it is not necessarily

the case that the change in health caused this effect. It might

be that respondents who report a change in health are more likely

to have a fair or poor health compared with the respondents who

did not report a change in health. If the respondents with fair

or poor health have a negative opinion of their involvement in

exercise, as measured using the three questions, then respondents

reporting a change in health and fitness will: (1) have a

negative perception of their exercise behaviour on the basis of

a change in their health, as shown in table 8.1; but (2) it might

also be that they have a negative opinion of their exercise

behaviour on the basis of their health being poorer than that of

the respondents who did not report a change.
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Table 8.2. Relationships between changes in fitness, perceptions towards exercise
and reported health.

-

How do you feel your health is now: Excellent/Good
Fair/Poor

Fitness over six months: Same Improved Worse Same
Improved Worse

-

Exercising less than once per week:
More exercise improves health (%Yes) 59.0% 72.4% 75.0% 66.4%

81.3% 75.8%
Got needed exercise (%Yes) 45.0% 49.0% 22.0% 34.5%

33.2% 23.6%
Active compared to same age (%Less) 9.0% 7.2% 16.2% 25.2%

22.1% 37.4%
-

Note: All entries in this table are highly statistically significant (p<.01)

Table 8.2 shows to what extent the effect of a change in health

remains after taking the less good health of the respondents

reporting a change in health into consideration. Table elabor-

ation is the technique used. Only data on reported changes in

fitness are presented. The three exercise groups are not taken

into consideration. As can be seen in the Table 8.2, although the

difference between the respondents perceiving a negative change

in fitness and the other respondents might have slightly decrea-

sed compared with Table 8.1, there was a large difference between

respondents who perceived a worsening of their fitness and

respondents who did not perceive a change in their fitness, both

among respondents who perceived their health as poor or fair and

among respondents who perceived their health as good or excel-

lent. In particular, for the respondents reporting their health

as good or excellent, those respondents who felt that their

fitness had worsened, compared with the respondents who did not

perceive a change, were considerably more often of the opinion

that exercise would improve their health (75 as compared to 59%;

(Chi-sq=229.9,df=2, p<.01)), were less often of the opinion that

they got the exercise they needed (22 as compared to 45%; (Chi-

sq=381.6,df=2, p<.01)), and were more often of the opinion that

they exercised less than others of a similar age (16 as compared

to 9%; (Chi-sq=91.9,df=2,p<.01)).

115



Exercise Behaviour

Discussion

In this study a strong relationship was found between a perceived

worsening of health and fitness and being of the opinion that (1)

more exercise would improve health, (2) one did not get as much

exercise as needed, and (3) one was less active than others of

a similar age. On the basis of the crossectional design of the

survey it is difficult to give a definite answer to the question

of whether a change in the perception of health and fitness

"caused" this more negative perception of one’s exercise

behaviour, as measured using the three questions, or vice-versa.

The primary importance of this study is in addressing the role

of perceived changes in health and fitness as a cue to re-

evaluating exercise related attitudes, behaviours, and beliefs.

On the basis of the strong relationships found it seems fruitful

to continue the theoretical and empirical exploration of how per-

ceived changes in health and fitness provide a cue which leads

the individual to re-evaluate and change previously held

attitudes, beliefs, and behaviours.

Of course, theory formulation in relation to cues, both those of

a health and a non-health related nature, intended and non-in-

tended, can be no more than a building block in trying to

understand behavioral change. The perception of a change in

health and fitness will only be at the beginning of a psych-

ological process ranging from an increase in the salience of

health related attitudes and beliefs, attitudes and beliefs which

might previously have been dormant, via a confirmation or change

of such attitudes and beliefs, to the contemplation and effec-

tuation of behavioral change. What makes the matter more

complicated for research is that the cue which set the process

in motion might itself be reinterpreted in the light of changed

perceptions.

Given the high level of "natural", seasonal and environmental

fluctuation in physical activity, exercise, and biological
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fitness (Jacobsen, Wehr, et al, 1987; Eastwood, & Peter, 1988;

Wehr, & Rosenthal, 1989; Nelson, Badura, & Goldman, 1990; Suter,

Marti, et al, 1991; Uitenbroek, 1993b) this process might take

place relatively often for a relatively high proportion of the

population. One of the aims for future research will be to find

ways for health policy and health promotion to strengthen such

cues and the psychological processes which follow in such a way

as to ensure that when people do evaluate their attitudes,

beliefs, and behaviours this leads to the conviction that there

are many reasons in favour of engaging more in exercise, and few

reasons against.
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CHAPTER 9

9. Qualitative opinions and attitudes towards exercise:
720 survey responses

Summary. A large number of factors have been identified in
research as important in explaining why people choose to exercise
or not to exercise. In this paper 720 verbatim comments related
to exercise which were made at the end of a lifestyle and health
survey are analyzed to explore the salient problems and issues
in relation to exercise as experienced by a group of survey
respondents. Five issues were identified as important topics in
categorizing the respondents comments: 1) Health related issues;
2) Issues related to facilities; 3) Issues of behavioural change;
4) Issues in relation to health information and promotion; and
5) Miscellaneous comments. After studying the data the following
conclusions were reached in relation to these five points. 1) It
was found that disease and disability are seen by many respon-
dents as a reason not to exercise. 2) Many of the respondents
commented on the lack of exercise facilities. However, they made
these comments particularly in the context of a lack of amenities
in their community. 3) The respondents seem to base their
behaviour in relation to exercise more on abstract and general
concepts of health and fitness than on considerations in relation
to disease prevention. 5) Generally the respondents had a
positive opinion about health promotion in relation to exercise,
however, there was an expressed need for more factual informa-
tion. 6) There were few negative comments in relation to exercise
generally.

Introduction

Health would be improved by less drinking and smoking, less traffic in the city
possibly promoted by encouraging people to use more public transport, encouraging
people to put their leisure time to better use, not necessarily sport but getting
out and about, doing things instead of just loafing about watching tv. (An
anonymous survey respondent, 1991)

To encourage more people to engage in active pastimes health

promotion and health policy in relation to leisure time physical

activity and exercise will have to address the factors and

118



Social Science Aspects

processes which cause some individuals to exercise while others

stay sedentary. Reasons mentioned in the literature for engaging

in leisure time physical activity and exercise are many and

include possible health and fitness benefits, improved physical

appearance, meeting friends, the team effort and competitive

elements, and the fun and enjoyment of engaging in exercise

activities (Dishman, Sallis, & Orenstein, 1985; Mathes, & Battis-

ta, 1985; Wankel, 1985; Duda, & Tappe, 1988, 1989; Gauvin, 1990;

Lethwaite, 1990; Tappe, Duda, & Menges-Ehrnwald, 1990; Field, &

Steinhardt, 1992; Vitulli, & DePace, 1992). Similarly, physical

inability, health risks or risk of injury, lack of leisure time,

lack of money, lack of available exercise facilities, the

weather, and an inappropriate activity for the respondent’s age

or sex are mentioned as some of the reasons for not engaging in

exercise and active leisure time activities (Dishman, Sallis, &

Orenstein, 1985; Koplan, Siscovick, & Goldbaum, 1985; Godin,

Shephard, & Colantonio, 1986; Ostrow, & Dzewaltowski 1986; Riley,

& Riley, 1989; Vitulli, & DePace, 1992).

This chapter will discuss data consisting of comments, such as

the one cited above, given by the respondents at the end of the

interview. These comments could be on any topic and in any form

the respondent wanted. For the analysis and discussion respon-

dents who commented on exercise are selected from 6,282 respon-

dents who, besides exercise, made comments on a variety of topics

as diverse as smoking behaviour, the weather, methodological

problems in survey research, aids and alcohol use, correct health

promotion, and the global political situation. The nature of this

data and the intentions of this paper need to be carefully

considered before presenting the results and conclusions.

The data concerns a rather special group of people, those who

given the chance to comment at the end of a health and lifestyle

survey spontaneously mention exercise, or, as will be discussed

later, sport. Thus, the comments presented here are not answers

to survey questions or comments obtained after probing but are
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the comments one gets if the respondent gets the chance to speak

freely. The comments will therefore mostly concern topics which

have a relatively high salience for the respondents.

Studying comments which are based on a high salience of the topic

to the individual seems interesting and important from the

perspective of recent theoretical developments in medical

sociology and health education. A process of raised awareness and

evaluation of issues in relation to the topics of interest and

of the possible behavioural alternatives is considered to form

a important factor in people contemplating and realizing

behavioural change (Marcus, Banspach, et al, 1992; Marcus, Selby,

et al, 1992; Uitenbroek, 1993a). Mostly it will be the case that

if people are not prompted to provide certain information that

only a low proportion of those questioned will discuss topics

which might be of interest to the researcher. It seems not

unreasonable to expect that if individuals are not prompted for

information on an issue particularly those will provide ’the

right’ information who consider the topic as particularly

interesting or problematic. This relatively small group of

individuals and what they have to say is therefore important

because it is among this group that theory predicts that

behavioural change, continued information gathering and discuss-

ing exercise related issues with other individuals is most likely

to take place.

The aim of this chapter is to explore the diversity of salient

problems and issues in relation to exercise as expressed in the

unprompted comments of a relatively small group of survey

respondents. By studying and discussing such comments the

researcher tries to get an insight into the substance of salient

problems and issues in relation to exercise and into the

psychological and social context within which these problems and

issues are formulated.
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Methods

With regard to the exercise questions the respondent had just been on holidays
and due to exercising more than he would do whilst at home he felt the
researchers were not getting a true reading (An anonymous survey respon-
dent, 1991) .

The data discussed in this chapter concerns RUHBC-CATI data

collected over the full calendar years 1991 and 1992. The data

discussed in this chapter relates to 9948 respondents between 18

and 60 years of age living in Glasgow and Edinburgh.

At the end of each interview the respondents were asked if they

had any comments or questions related to the interview. The

interviewers were instructed by the CATI-staff to record the main

points of these comments and questions in full. Comments quoted

in this text are those as recorded by the interviewer using the

respondents own words, wherever possible. Of the 9948 interviews

collected during 1991-1992 there were 6282 recorded comments. The

records of the comments made by the respondents at the end of the

interview contain remarks and comments of the respondents, and

sometimes of the interviewers, on all issues related to the

questionnaire and the study and study design. A keyword search

program was used to find the comments related to exercise and

physical activity behaviour. The keywords ’*sport*’ and ’*exerc*’

were used in the search procedure. Exerc* yielded most comments

while sport was mainly used by the respondents in relation to

facilities. Not included in the analysis are the results of

keyword searches using the terms ’fitn*’ and ’activ*’. Fitness

was used by the respondents mostly to refer to a physical condi-

tion which was often not related to exercise while for activ*

only a very small proportion of the comments related to a

exercise context. All the exercise related comments found using

the keywords *sport* and *exerc* are included in the analysis,

720 in total, or 7.2% of all interviews collected.
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Results

Table 9.1. Classification of 720 exercise related responses to an open ended
question in a survey on lifestyle and health.

Type of response
Personal General

1. Health related responses
Exercise impaired 120
More exercise because of inability 17

2. Facilities 1 27 153

3. Behavioural Change
Lifestyle and Health 51 40
Could do with more exercise 83 19

4. Health Information 22 54

5. Miscellaneous
Specifies exercise behaviour 91 2
Other 38 3

Comments
1) Most often expressed as sporting facilities

After the sport and exercise related comments were selected using

the keyword search procedure they were classified into five broad

categories, as shown in table 9.1. The categories were developed

on the basis of an explorative assessment of the data. Few

problems were experienced in categorising the comments as the

respondents’ comments tended to be restricted to only one topic

area. A second classification was used to dichotomize the

respondents into those who discussed mainly their personal

situation and those who commented on others or the world at

large.

Health related responses. The respondent suffers from Arthritis which
stops her exercising. Feels if she had taken more exercise when younger she might
not be suffering today.

In the rehabilitation of disease and disability related to almost

all chronic diseases and musculoskeletal problems, including

those related to old age, the importance of exercise is increasi-

ngly recognized. This is necessary, for example, to maintain
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joint mobility in those suffering from arthritis, to improve

fitness and survival rates among those at risk from coronary

heart disease, to increase bone mass among those suffering from

osteoporosis, to increase lung volume among those suffering from

asthma or other respiratory diseases and to counterbalance the

effects of depression and affective disorders (Stromme, Frey, et

al, 1982; Serfass, & Gerberich, 1984; Goldberg, & Elliot, 1985;

Powell, & Paffenbarger, 1985; Turner-Warwick, Pentecost, et

al, 1991).

Table 9.2. Classification of exercise related responses to an open ended question
in a survey on lifestyle and health. Health related responses

Type of response
Personal General

Health related responses
Exercise impaired because of

Arthritis, asthma or heart condition 23 0
Other Inability or Health Problem 76 0
Pregnancy or Birth 11 0
Injury 10 0

More exercise because of inability
General 7 0
Advised 4 0
Advised by doctor or physiotherapeut 6 0

Unfortunately, as table 9.2 shows, the fact that exercise and

physical activity should be an important factor in the reha-

bilitation and management of many diseases and disabilities does

not seem to be appreciated by many of the respondents. A substan-

tial minority among those who make a link between their disabil-

ity and exercise believe that exercise is something taking place

in another world, and state that questions on exercise are, given

their situation, irrelevant or "dishonest". However, many only

state that due to their disability they are unable to take up

exercise, or to do the activity they would like to do at the

level they would like to do it. Among this group there are many

who perceive the lack of exercise as a problem; a problem which

seems to be partly caused by uncertainty about the risks and

benefits of exercise given their particular situation. Many
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report that there is a lack of information on how to exercise

responsibly for people suffering from a health problem.

The interpretation of the disease situation and ways of coping

in relation to disease and disability are usually presumed to be

dependent on the nature of the disease or disability in medical

terms, the persons personality, past experiences and learning,

sociocultural norms, and the interaction between the diseased

individual and his or her direct social environment, such as

friends, family and medical professionals (Blumenfield, 1977;

Mechanic, 1986a; Mechanic 1986b). In the case of exercise and

physical activity behaviour these factors seem to lead to the

widely held belief that low levels of exercise and physical

activity are appropriate in cases where disability and disease

are present. Many respondents feel strengthened in their beliefs

by the advice they receive, such as the advice "to take it easy"

or the advice "not to take any risks". It is difficult to

determine if it is the interpretation and selection of such

advice by the diseased individual which leads to passivity or if

this advice was actually meant to have this effect.

The respondent said that the whole family was on a health kick, with eating a
better diet and taking more exercise, she said this came about after she found
she had high bloodpressure and a high cholesterol level.

The much smaller group of respondents who report that their

health problem was an incentive for exercising more often also

report the positive support of ’significant others’, such as

medical professionals, friends, or members of the family. Lastly,

it must be noted that with regard to health related comments, all

the respondents concerned discussed their own problems rather

than those of other people. Also of interest is the fact that the

relationship between physical inability and exercise was only

mentioned by those who also reported a health problem.

Exercise Facilities. The respondent thinks the people of G should pick-up
their litter and local more exercise facilities as it is alright for us, we can
travel, but for those who don’t have transport......
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Table 9.3. Classification of exercise related responses to an open ended question
in a survey on lifestyle and health. Facilities

Type of response
Personal General

Facilities
Too few 12 123
Too expensive 6 13
No childcare arrangements 5 7
Satisfactory facilities available 4 10

Table 9.3 shows that comments on a lack of facilities or

expressions of dissatisfaction with available facilities clearly

produced the largest category of comments. Theories of community

development seem to be best suited as an instrument for inter-

preting the respondents comments, particularly the theories which

discuss topics like community integration and the provision of

a focus for communities around which to organize. Historical

studies have shown that exercise, sport and sport facilities can

provide this focus (Struna, 1985). Perspectives of community

development seem meaningful to understand the comments in

relation to facilities as a large majority of these comments are

not about personal problems but about the social problem of

living in a world without basic facilities, of communities

without a focus characterised by monotony and boredom. Concern

was expressed about young people loitering at street corners and

older people staying at home, and this happened not because there

is any danger but because there is nowhere to go to. This

powerful response was partly due to the fact that many respon-

dents felt that they had to elaborate on their answer to the

question "What do you think would bring about the greatest

improvement to the health of the people in your local area",

which was asked previously in the survey. Many respondents

clearly believe that ’sports centres’, as is the most commonly

used terminology, leisure, recreation, or exercise ’centres’

might play a central role in their local community and might

solve some of the problems of alienation experienced.

The respondents thinks there should be more health education for the people of
G, more sport facilities in his area to encourage people to exercise more and for
himself attending a centre like that
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Besides complaints about the availability of exercise facilities

there were further complaints about the available facilities

lacking childcare arrangements and being expensive, particularly

for respondents who were older, or younger, or single parents,

or disabled, or unemployed. Lastly, some respondents complained

about their local exercise or sport centre being ’elitist’,

pointing to the fact that the local centre catered for people not

necessarily to their taste.

Behavioural Change . The respondent thinks that to improve health people
should eat more fruit, more healthy food, porridge in the morning, do more
walking, use local shops rather than driving to the supermarket, that would be
exercise and also people would meet more people, would give a slower pace of life
and less heart disease and loneliness.

Table 9.4. Classification of exercise related responses to an open ended question
in a survey on lifestyle and health. Behavioural change.

Type of response
Personal General

Behavioural Change
Improve lifestyle and Health

For health and fitness 33 27
For disease prevention 1 0
For other reason 11 3
No reason mentioned 6 10

Could do with more exercise
For health and fitness 39 9
For disease prevention 2 1
For other reason 23 5
No reason mentioned 19 4

Respondents’ comments relating to opinions and attitudes about

changing exercise behaviour were classified in the category of

behavioural change. Table 9.4 shows that there can be no doubt

that many of the respondents believe that changing behaviour can

improve health. There is no shortage of scientific theories on

how behavioural change can be accomplished and on the barriers

and facilitating factors the individual might encounter in trying

to change his or her behaviour. These theories might be applied

in interpreting the respondents comments. However, the respon-

dents answers were often too superficial to relate to theories

of behavioural change; often behavioural change was discussed in

terms of "to smoke less", "eat sensibly" and "exercise more".
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In many comments changing exercise behaviour was seen in the

context of changing lifestyle more generally, and here changing

exercise behaviour is on a par with changing smoking, diet, and

alcohol use. It is remarkable that diet and exercise are often

mentioned together and almost form a "pair".

Among respondents who respond in more detail and mention reasons

for changing behaviour, the search for psychological wellbeing

and social success seems central. The respondents express a

concern about their fitness and health currently not being at an

appropriate level, given their age, sex and social class.

Important for many respondents is the concern that health and

fitness are changing to an extent that it threatens the respon-

dents social functioning and way of life, the capacity to meet

norms and expectations. This concern seems to be an important

motive in contemplating behavioural change, and this concern can

be the result of an actual change in fitness as well as a change

in other circumstances followed by new expectations of the level

of fitness and health required to be ’successful’.

Purely preventive considerations, the aim of decreasing the risk

of particular diseases or disabilities, considerations presumed

to be an important factor in behavioural change (Glanz, Lewis,

et al, 1991; Rimer, 1991; Rosenstock, 1991), are not often

mentioned spontaneously as a motive for contemplating changing

behaviours, and their importance seems to be at a par with such

motives as improving physical appearance and weight loss.

Furthermore, these motives for behavioural change probably have

to be interpreted within the context of wellbeing and improving

social participation as well. A number of respondents commented

on (expected) problems in changing exercise behaviour. Beside

illness, physical inability and facilities being too expensive,

difficult to reach or unavailable, topics which were discussed

above, the respondents also mentioned lack of time, low motiv-

ation, seasonal factors such as holidays and the weather, and

being overweight and, subsequently, having an unattractive
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physical appearance, as other barriers to improving exercise

behaviour. Lastly, there was a quite considerable group of

respondents who saw the benefits of exercise and expressed this

in advising younger generations to exercise more.

Health Education. The respondent feels that more attention should be given
to diet and exercise, especially making diet and exercise more accessible, so
that good health is not a privilege

Table 9.5. Classification of exercise related responses to an open ended question
in a survey on lifestyle and health. Health Information

Type of response
Personal General

Health Education and Promotion
More to inform the public 13 30
Should change attitudes and behaviours 2 6
Information on exercise facilities 2 5
More publicity on exercise 5 6
Improve health education or promotion 1 4

With one exception, discussed below, all respondents who

commented on health promotion in relation to exercise and sport

thought that there should be more health promotion. Most

respondents were of the opinion that the public should be better

informed about the benefits and possible health risk aspects of

exercise in general and of specific exercise activities. In many

cases the need for information was placed in a lifestyle

perspective and the respondents requested information on how to

change lifestyle in a sensible way to improve health and fitness.

Again many respondents wanted information on diet and exercise.

A smaller group of respondents was of the opinion that health

promotion should, besides providing information, also try to

change peoples’ attitudes and behaviour. However, there were no

respondents in favour of changing peoples’ behaviours in ways

which go beyond convincing and encouragement. This is not to say

that people are against using more forceful measures in health

promotion in general, for example quite a lot of the respondents

are in favour of extending smoking bans.

128



Social Science Aspects

Except for remarks on the Promotion of exercise, respondents

perceived a lack of basic i nformation. Not knowing the opening

times and activities taking place in local facilities, where to

go to get involved in certain activities, both in relation to

adults and for, the respondents, children. Finally, some

respondents suggested improvements for current health promotion,

such as to show more males in the promotion of exercise generally

or in the promotion of particular activities, such as aerobics.

The sex specificity of much health promotion material, commercial

and other, led to a number of sharp remarks. This material was

perceived as limiting for both sexes in its tendency to show

females doing lighter activities such as gymnastics and aerobics

and males doing more strenuous activities, such as jogging and

mountain biking. Some respondents were unhappy about health

promotion material showing individuals with such a perfect

physical shape that they can hardly be called ’normal’. One

respondent was of the opinion that the world would be better off

without people, including his wife, ramming ideas in relation to

exercise down his throat.

Miscellaneous. The respondent felt that exercise can be taken to excess and
that brisk walking is a good form of exercise. She could exercise every day but
she would not like to go to work being all sweaty

Table 9.6. Classification of exercise related responses to an open ended question
in a survey on lifestyle and health. Miscellaneous

Type of response
Personal General

Miscellaneous
I have good exercise behaviour 27 0
I have an active occupation 14 0
Specifies exercise behaviour

Walking 14 0
Other 32 0

Do work related exercise 4 2
I am not interested in exercise 4 0
Too much exercise not good 4 1
Discussed Exercise 13 1
Not classified comments 17 1

This category concerns all comments which could not be classified

in one of the categories discussed above. As table 9.6 shows,

here we find respondents who wanted to stress that they are
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really good exercisers, that they did not exercise a lot but

walked 7 miles each day to their work, which was more or less the

same, or that they played bowls each Saturday, which was not

really for exercise but more to meet good friends, or that they

had four young children and were busy as it was, and other

examples. Further there was a group of respondents who wanted to

stress that they did not need exercise as they already had an

active occupation, such as in the case of farmers.

Work related health promotion and exercise programs are not often

spontaneously mentioned by the respondents. Only in two obvious

cases, a firefighter and an offshore worker, a well developed

exercise program was being made available, while in the case of

two workers in large companies health promotion folders were

available at their workplace. Two respondents reported that they

would appreciate the development of health and fitness programs

at their workplace.

In the course of the exercise question the respondent said that she never took
any exercise as she hated all forms of exercise

Finally, in the miscellaneous category some negative reactions

in relation to exercise and some non serious remarks such as

respondents reporting that sex was their main exercise were

classified.

Conclusion

As mentioned in the introduction, in interpreting and discussing

the findings one needs to be very clear about the objectives of

this chapter. It is not the intention of this chapter to give

estimates of the prevalence of opinions and attitudes toward

exercise in the population at large but more to study the

substance of opinions among those to which exercise and sport

related issues have a relatively high salience. In itself this

group is small, comments on exercise or sport concern only 7.2%

of all the comments given by the respondents. However, as stated
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above, this small group of people is of theoretical importance

because it concerns individuals with a relatively high likelihood

of behavioural change, information gathering behaviour or

discussing exercise behaviours with others.

It is the diversity of the comments which must be the first

finding to be discussed. There does not seem to be a single over

riding issue, a specific social or personal problem generally

shared among the respondents who commented on exercise. The com-

ments seem to reflect a great diversity of individual circum-

stances and situations. The problems, motives and opinions

related to exercise tend to be very different dependent on

individual circumstances. As yet it does not seem possible to

isolate a single factor which might unite the various opinions

and experiences in relation to exercise behaviour and it

therefore also seems that a multitude of theories and practical

approaches is necessary to understand the expressed opinions,

attitudes, and behaviours.

The diversity of opinion among the respondents seems to be

related to the flexibility with which concepts such as ’health’

are applied by the respondents. ’Health’ in the perspective of

the respondents clearly refers to a condition of physical, mental

and social wellbeing. In the discussion of exercise related

factors the respondents show a remarkable capacity to switch

between personal, giving comments on their own lives, and social

issues, giving comments upon others or the society at large. For

example, one is unable to engage in physical activity because of

health problems, a lack of local facilities is unhealthy, too

much health promotion leads to fanatical behaviour, which is

perceived as very unhealthy, exercising if one is too fat might

lead to a health problem. This flexible use of ’health’ as a

concept has the positive -healthy- effect that in the perspective

of the respondents it is possible to be disabled, or even have

a ’disease’, be fit, have a high level of psychological wellbeing

and, subsequently, be healthy. Similarly, the respondents see the
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function of exercise facilities not only in terms of providing

a place for exercise and sport, but consider providing a place

for people to meet, keeping young people off the street and

addressing loneliness among the elderly as equally important

issues in judging the function and success of exercise facil-

ities. And again, this is both in relation to the potential use

by themselves as well as in relation to the use by ’others’.

It has been remarked upon by some commentators that the field of

health behaviour research and the social sciences in general are

not so much based on a single theory or paradigm but more on many

theories and paradigms reflecting different perspectives on

reality (Nowak, 1984; Glanz, Lewis, et al, 1991; Levy, 1991). The

data presented in this chapter show that this richness of

theories not only reflects a difference in perspective between

scientists and scientific groups but might also reflect the

different problems and different levels of understanding with

which the individual is confronted depending on his or her

circumstances and personality. On a more practical level it must

be said that the respondents seem to have a rather positive

opinion about exercise and exercise activity and that exercise

does not seem to suffer from an image problem. Generally, the

respondents feel that they and others have to increase their

level of exercise to improve health, fitness, and general well

being. Some misperceptions continue to persist, such as that

disease and disability do not allow for exercise or that exercise

is not necessary if one has an active occupation. However, given

the need already expressed by the respondents for more informa-

tion on how to exercise responsibly, more health education in

relation to exercise might be a worthwhile and effective

undertaking.

A final remark:

The respondent felt strongly that education for health was the most important
investment in the future but she felt that the way exercise, fitness etc is put
across in the media is very misleading and causes as many problems as it solves.
In particular she feels it has a really bad effect on women as the ads sell a
particular look ie designer leotard, perfect teeth, blonde hair, barbie doll
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figure. She wishes exercise could be pushed as just an ordinary part of life
without the glamorisation that tends to go with it at the moment.
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CHAPTER 10

Summary and conclusion

Summary In this last chapter the results presented in chapters
2 to 9 are summarized and discussed taking the dynamic perspec-
tive suggested in chapter 1. With regard to the statistical
description of exercise behaviour a situation can be observed
which seems to be the result of historical developments and the
result of the economic and political realities of contemporary
society. On the basis of several indicators, there is powerful
evidence of behavioural and social change in the direction of a
society where health enhancing behaviour is more common. These
social changes include changing patterns of exercise behaviour.
With regard to the medical perspective the emphasis is put on the
relationship between the development of medical knowledge and
social and public health problems. Exercise is seen as one of the
ways to address the problem of coronary heart disease and it
seems likely that improving population exercise behaviour will
also be important in responding to the problem of increasing
health and social care costs. Lastly, the social sciences
perspective is discussed. Here it seems that the discussion is
moving more and more towards the question of what causes health
related issues to be considered as important and salient by the
individual.

Introduction

This concluding chapter will concentrate on summarizing various

issues in relation to variability and change in exercise

behaviour, considering a ’dynamic’ perspective, as discussed in

the introduction section. This will be done by discussing the

three perspectives on exercise behaviour discussed in this book.

First, in relation to the statistical description of exercise

behaviour; second, in relation to the health aspects of exercise

behaviour; and third, in relation to the social sciences aspects

of exercise behaviour. Lastly, in a short conclusion the three

sections will be drawn together.
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Statistical Description of Exercise Behaviour

The chapters on statistical data related to exercise behaviour

and change overtime in exercise behaviour contained a number of

new approaches. First, the application of METS scores in

population survey research is unusual; today METS scores are

mostly used in combination with biomedical measurements or in

laboratory situations. Second, the incorporation of a question

change in a more general model of change, as done in chapter two,

has not been previously seen in the exercise literature, although

such models are well known in the general sociological and

statistical literature. Third, the study of seasonal variation

using a continuous data collection approach is also a new

approach, although questions on seasonality in exercise behaviour

seem logical and are indeed pursued by a number of authors in the

field of exercise behaviour.

Generally, however, the chapters on the statistical aspect of

exercise behaviour can be considered traditional in terms of

substantive research, the exploration of issues of scientific or

other interest. These chapters serve to confirm that patterns of

exercise behaviour found elsewhere in the western world are also

found in Scotland. The data showed the ’usual’ pattern of the

prevalence of exercise behaviour being lower among the lower

occupational categories, lower among woman and lower among the

older age groups. Further, the number of people exercising in

Scotland is increasing, very slowly but discernably. Again, in

this trend Scotland is not different from other western coun-

tries, such as the United States, Canada, Switzerland and

Finland. Although different socio-economic groups are changing

in Scotland compared with other countries, this does not disturb

the impression of Scotland being part of a widely found pattern

of improving exercise behaviour.

Given this similarity between Scotland and other countries,

similar questions asked in relation to other data are also
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relevant for the Scottish situation. And here, if one looks at

data related to differences by socio-economic group, age and sex,

one of the first questions which arises is to what extent the

patterns observed reflect a natural inevitability, that one might

expect to find such a pattern in any circumstance and whatever

perspective one takes. Or is it more that the patterns observed

reflect historical developments and are the result of the process

of modernization; of human society developing from an agricul-

tural, to an industrial to a service oriented society. And to

what extent do norms and attitudes, as they govern peoples

behaviour, reflect such developments as a combination of older

beliefs and knowledge surviving and new beliefs and knowledge

developing.

The differences between the occupational groups seems to be

powerfully related to historical developments. The pattern by

occupation as observed can be traced back at least until the last

century. Then there was a situation where a large social class

worked at levels of high physical exertion while there was a

small, ’leisured class’, with considerable spending power at the

other side of the social spectrum. This is, however, a historical

situation which is typical for the early industrial period or for

certain feudal societies, but which is not found, for example,

in ’primitive societies’, either historically or

anthropologically (Stromme, Frey, et al, 1982).

Today the situation seems dramatically changed. Leisure time for

various activities is now available to all social classes and

only a small minority of the population engages in work which

requires high levels of physical exertion. Although there is

little research evidence with regard to the historical develop-

ments of notions in relation to exercise behaviour, it seems

reasonable to presume that norms governing the behaviour of

people reflect to an important extent the situation as it existed

only few decades ago. For example, in the manual social classes

a norm to ’take it easy’ after a hard days work might continue
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to exist while the non manual social classes the norm might be

more to go out for a walk or to engage in active social activ-

ities. Further, exercise behaviour will still be influenced by

differences in living circumstances between the social classes

and occupational categories. The differences in spending power,

living and working circumstances between the various social

groups in our society might still be so large as to make it much

easier for the better off than for the less well off to engage

in exercise. Access to facilities, travelling to facilities, or

buying necessary equipment, might still be easier for the non-

manual occupational categories compared with manual occupational

groups.

While the difference between the occupational categories reflects

the effect of historical developments, the difference between the

age groups also shows the inevitable effect of the individual’s

development; the passing of the individual through various life

stages with accompanying physiological and biological changes.

Previous research has illustrated, in particular, that a lower

frequency of exercising is found in older age groups compared

with the younger age groups. The additional analysis presented

in this thesis, based on METS-scores, also indicates that older

people engage in less vigorous activities. The analysis of

accident prevalence rates by age demonstrated that there is a

strong decrease in the accident prevalence with increasing age.

Thus, the indicators show a pattern of change related to aging

which affects various dimensions of exercise and physical

activity behaviour.

In this process of older people reducing their physical activity

levels, various factors need to be considered beside physiologi-

cal and biological aging. First, cohort effects. These are caused

by older people having grown up in times when exercise was not

considered as important as it is today and therefore many older

people never learned to appreciate exercise very much. Second,

social norms which state the ’proper’ behaviour for the various
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age groups in our society. These norms state that exercise is not

’appropriate’ when one is older. Lastly, the circumstances of the

elderly will also have to be considered. Changes in factors such

as spending power, in family life, in the working career, must

also be considered in comparing age groups.

The data presented in this thesis and other data shows that there

is a gradual change towards more people exercising at a health

enhancing level, at least in the developed nations. It is

difficult to specifically attribute these changes to macro

developments, such as in the economy or in politics, to further

historical processes of modernization or to changes in norms and

values. However, whatever the cause, the results produce only a

very slow change in terms of population prevalence. Such patterns

of very slow but continuous change are not unique for exercise

behaviour but are also found in relation to, for example, smoking

behaviour.

However, on the individual level there is a lot of change, for

example, the changes which people make when they grow older. Here

the phenomenon of cohort after cohort of people making the same

adaptations with age time after time again can be observed. The

analysis of seasonal change is important because it shows how the

same individual might stop exercising then start exercising

again, stop again six months later, maybe stop for a year etc.

This individual is surrounded by others who do not exercise at

all and by yet others who continuously exercise, making only

small changes. From the population perspective such dynamics seem

to take place around a long term ’baseline’ of behavioural

prevalence. There might be some individual differences but for

the population at large seasonality produces a quite predictable

pattern.

Thus, although a rather large proportion of the population change

their exercise behaviour each year, because of seasonal variation

or because they grow older or because of other changes in
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circumstances, in terms of statistically measured population

prevalence the situation is more predictable. The study of the

factors which produce this long term stability, factors which

might be economic, environmental, cultural or other, is essen-

tial. A better understanding of these factors will give a better

understanding of behaviour and choice in relation to exercise and

will allow for those developing healthy policy and health

promotion to create the best circumstances for people to make

leisure time choices which are positive for current and future

health.

Health Aspects of Exercise Behaviour

In this thesis the medical aspect in relation to exercise was

developed in the context of a ’sociology of medicine’ approach,

putting less emphasis on the approach which is more usual and

which follows the well known medical categories related to bodily

parts and physiological functions. Using this sociology of

medicine approach the emphasis was on how medicine and medical

research, including epidemiology, reacted to a number of

important public health problems as they were and are perceived

since the 19th century and how exercise behaviour became defined

as a health policy and health promotion answer to these public

health problems.

Historically it can be observed that between the 19th century and

the late 20th century the concept of health was redefined and

that in this process of redefinition many of the 19th century

problems to which exercise was supposed to be an answer became

less important. In the 19th century, people were concerned about

the alienation from humanities natural ’state’. The perception

of strange diseases and weaknesses related to alienation brought

the health dimension into the discussion. The concept of

alienation and ’back to nature’ is an important theme in 19th

century literature and philosophy, however, the lack of reliable

measurement or statistics makes it difficult to get an insight
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into how general the feeling of alienation really was, or how

many exercised in the belief that it could solve 19th century

health problems.

The emphasis in medical thinking about health was already mostly

on the diseased individual and the prevention of unnecessary

disease and death, as the late 19th century example in relation

to coronary heart disease in chapter 5 showed. By the late 19th

century the relationships between exercise, blood pressure and

heart disease were already being mentioned and it was only a

question of time before medical research put these concepts in

the right order and perspective. The concept of health as a

primarily physiological phenomenon is now the dominant perspec-

tive on health related issues and today health, in terms of the

state of humanity and the relationship with nature, is only

pursued in the margin of medical and public health interests.

However in this marginal area, where one can, for example, find

the green movement, many 19th century concepts on exercise

survive. Walking and cycling for the health of the planet and

those on it, reducing motorized transport, are some of the idea’s

with strong connotations of 19th century thinking. And although

green ideas might be on the fringe of scientific and medical

thinking, they might still influence the populations perception

in relation to the ’healthiness’ of exercise behaviour.

While the discussion of 19th century ideas provided an example

of how the relationship between exercise and health changed under

the influence of a redefinition of salient issues, the more

recent history of the rise and subsequent fall in coronary

morbidity and mortality in the 20th century and its relationship

to exercise and physical activity seems to be an example of how

medical research and epidemiology influences popular thinking

about health and behaviours related to health. Although our

knowledge about the development of CHD as a major public health

problem is still limited it seems reasonable to assume that the

increase in the CHD prevalence in the 1950’s was caused by
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changes in lifestyle, a higher smoking prevalence, the consump-

tion of more animal fat and sugar, more people being overweight

and diabetic, and lower levels of physical activity. The health

lifestyle approach developed as an answer to the modern

’epidemic’ of chronic diseases. In this approach health is seen

as produced by complex behavioural and environmental factors.

The data presented in this thesis and studies by others provide

evidence for peoples reaction in relation to this new knowledge.

Changes in risk factors in a ’healthier’ direction, less smoking,

better diet and more exercise, undoubtedly took place. These

changes are the most powerful explanation for the declining

prevalence of CHD (Goldman, & Cook, 1984) as observed in almost

all developed nations at the present time (Epstein, 1988;

Tracy, 1990; Hansen, & Johansson, 1991).

The knowledge that it was lifestyle which was at the root of the

CHD ’epidemic’ first became available in the late 1950’s. Changes

in response to this knowledge would have varied from person to

person, some people changed their smoking behaviour, others

improved their exercise and physical activity behaviour, yet

others chose to improve certain aspects of their diets. These

changes did not all take place at the same time and many of the

changes will have taken place in response to changes in peoples

circumstances. For example, ’healthy’ products only gradually

became available, the availability of leisure time and the

financial means to spend this time in a health enhancing way did

not develop overnight, while the effect of opportunities and

facilities gradually being created also needs to be considered.

All these factors together produced the pattern of very gradual,

uninterrupted change in one direction which is well known from

smoking data and now also from exercise prevalence data.

Now we can ask: ’to what extent can a similar ’lifestyle’

approach be a solution to what is developing into the major

future problem in relation to health: the rapidly increasing
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costs of caring for the frail and elderly?’ Increasing physical

activity among these groups will reduce and postpone the need of

many for medical and social care. However, to reap the benefits

of improved population exercise behaviour most effectively the

’exercise paradox’ will need to be addressed. This is the paradox

that the older generations exercise at much lower levels compared

with the younger generation, although the risks are high and

benefits low when one is young and visa versa when one is older.

This is because the chronic diseases on which exercise has a

particularly strong positive influence are very rare among the

young and much more common among the elderly. The potential

health benefits of exercise therefore increase strongly with

increasing age. However, people reduce their exercise behaviour

when they grow older making exercise less effective in public

health terms. In addition, as the literature review and data

presented on injuries showed, the main disadvantage of exercise,

sustaining injuries, can primarily be observed among young

people.

If one wants to increase the positive effect of exercise on major

chronic disease, the major causes of mortality and morbidity in

our contemporary society, then leisure time physical activities

and exercise will have to become more common among older people.

For this to develop naturally a different way of looking at

health, old age and at exercise activities is necessary. Health

will have to be expressed less in terms of physical perfection

and youth as the elderly cannot meet such forms of perfection.

Maybe a return to a more holistic, 19th century way of looking

at health is fruitful. Old age has to be seen less as a period

of rest and withdrawal and more as the period of life which

provides the best opportunity for full social participation. The

’value’ of exercise activities has to be measured less in terms

of the strength or speed required, with the strongest or

speediest individual considered ’best’, and more in terms of the

level of enjoyment and participation it can provide to even the

weakest individual.

142



Summary and Conclusion

Social Science Aspects of Exercise Behaviour

In the discussion of the statistical and medical aspects of

exercise behaviour the findings have been discussed from a social

sciences perspective. Medical developments and differences

between social groups were discussed in terms of reactions to

social change. The influence of norms and attitudes, and the

influence of economic and technological developments on peoples’

lives was considered important in discussing the data and placing

the results in a wider context. There was a strong emphasis on

differences between socio-economic groups, this emphasis seems

logical given the fact that age, education and gender are

strongly associated with having the money, time and physical

ability to do things and to go to places. Also norms and values

about appropriate behaviour are related to the individuals

gender, age and occupation. However, although socio-economic

factors will to a large extent ’produce’ the circumstances in

which people have to live, sociological research shows that the

differences between the various socio-economic groups with regard

to knowledge, attitudes and behaviours are mostly not very large.

The issue of the limited ’explanatory’ power of socio-economic

indicators is a topic of much discussion among social-scientists.

This low explanatory power is caused by the fact that within the

same socio-economic group not all individuals carrying the same

objective characteristics behave exactly in the same way and

differently from the members of other social groups, but, on the

contrary, one will mostly find that except for a certain tendency

to behave in a particular way quite a large amount of difference

and variability remains between members of the same socio-

economic group with a relatively small average difference

compared with members of other groups.

Apart from scientific and academic reasons it seems rather

important for practical reasons to find explanations as to why

individuals in similar circumstances behave so differently.

Although health enhancing environments might be created by
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economic growth or the reallocation of resources, these issues

are influenced by complex processes of political decision making

and technological development where health is only one of the

many issues considered. One therefore has to look at ways to

improve peoples’ knowledge, attitudes and behaviours in the

context of limited possibilities of influencing peoples’

circumstances. Second, in the clinical environment one is often

confronted with the situation of patients who will have to change

their behaviour because they have some kind of a health problem.

After treatment and rehabilitation the patient will have to be

sent back to his or her old environment and the patient will have

to adopt the advised behaviours within a context of unchanged

circumstances. Sometimes it works, often it does not. Finding the

factors which make it work can obviously be of great help in

giving better advice and in helping people to maintain health

enhancing behaviours even in difficult circumstances.

Many approaches have developed to answer such questions relating

to differences and similarities between people and with regard

to the many practical issues related with trying to change behav-

iours on the basis of this social-science knowledge. In psychol-

ogy personality typologies are often developed. For example the

introvert personality, the criminal mind and, well known in

relation to coronary heart disease and stress, the type ’A’

personality. In sociology one finds a similar approach in the

discovery of, for example, the criminal gang, the housewife

and the feminist group. The basis of these concepts is that

people with certain personality or sociological characteristics

should share a set of opinions and behaviours different from

other people, thus, if ’housewives’ exist then there is something

all housewives have in common which is not found among those who

are not a housewife.

Similarly, medical sociologists have wondered if health lifestyle

exists as an empirical and not only as a theoretical concept. The

concept of ’health lifestyle’ as it has developed in medical
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research and epidemiology is mainly theoretical, it is a sort of

overview and summary of everything the individual should or

should not do to minimize his or her coronary and other health

risks. Social scientists wonder if health lifestyle exist as a

sociological phenomena. Peoples’ general lifestyle has of course

a health component; peoples’ behaviours, independent of the

question of why they behave in a certain way, will always have

some kind of consequence for their health. But the question can

be asked: to what extent are peoples choices informed by health

related knowledge and issues? Does the ’health informed lifestyl-

e’ exist, where people make consistent health enhancing choices

and follow a healthy lifestyle as opposed to people who do not

care about health?

From the examples discussed in this book and from other studies

it appears that the clustering of health behaviours is at best

weak and often inconsistent and other factors, for example

personality characteristics, must be considered as an alternative

to health lifestyle choices in understanding health behaviours.

Thus, health behaviour seems not only to be the result of choice

in relation to health, with some people consistently choosing to

behave in healthier ways more often than other people, but might

for a large part also be the (un-intended) result of other

personality and non-health related lifestyle characteristics. For

example, using an ’outgoing personality’ typology seems as

reasonable an explanation for the findings in chapter 7 as health

lifestyle. The outgoing personality is defined here as a person

more often exposed to alcohol use, who will have many friends,

has a higher likelihood of having more sexual partners and will

also be exposed to exercise more often.

Although lifestyles might not necessarily be ’health informed

lifestyles’, people demonstrate behavioural patterns with regard

to health. The fact that ’bad’ and ’good’ health behaviours do

not cluster together in particular individuals very clearly,

means that all people will have some ’bad’ and some ’good’
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habits. It further means that it will be difficult to address

many health related behaviours simultaneously by addressing only

’health’ as an issue. On the basis of the findings in this paper,

’health’ does not seem to work very powerfully as a factor which

shapes peoples’ behaviours, however, one might wonder to what

extent improved health promotion might give health a higher

priority in peoples’ lifestyle choices.

To provide people with information on how to behave more

healthily, to set good examples and to create stimulating

environments is the chosen approach for improving health

behaviours. However, one should not forget that the individual

is continuously bombarded with messages, and is the target of

many attempts to accomplish behavioural change, both by commer-

cial and political interests and by other non-health related

government bodies.

People will often have made up their mind about the information

which is provided to them and therefore it might be difficult to

organize large interventions aimed at creating health enhancing

environments and circumstances. Spectacular, eye catching

approaches are seen as one of the ways to try to tempt the

individual and consumer into changing their behaviour. In the

field of health promotion such approaches have led to the use of

images showing, in gory detail, the consequences of the nasty

diseases one can get from behaving ’badly’. However, specialists

in fear arousing messages doubt the effectiveness of such

approaches (Soames Job, 1988; Sutton, & Hallett, 1988). Therefore

issues related to the salience of health related issues, and how

the salience of health related issues changes, remain interesting

for research.

The chapter about the relationship between perceived health and

fitness and the respondent’s opinion about his or her exercise

behaviour explored some of the issues in relation to such

questions. It showed that people with a changing perspective on
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their health did indeed come to different conclusions with regard

to their exercise behaviour, and in a quite powerful way. As

every individual will have periods in which he or she will feel

less happy about their health it is not unlikely that health

related issues are regularly evaluated by the individual. Often

such evaluation will be related with aging processes such as

those discussed previously, with changes in circumstances or in

non-health related aspects of lifestyle, or with changes in

personal circumstances, such as sickness and disease. For

successful health promotion and health policy it seems most

effective not to try to change the unchanging but to tap into

moments of health related self reflection and to encourage people

to contemplate or even realize behavioural change, to encourage

them to try again to change their behaviour although they might

have failed on a previous occasion, and to maintain healthy

behaviours.

The last chapter discussed the respondents opinions in relation

to exercise. The aim of this chapter was to explore the diversity

of opinions by the respondents in relation to exercise. The data

presented in this chapter showed an amazing richness and

diversity of opinions in relation to exercise. The respondent’s

comments reflect the influence of differences in circumstances,

and of people feeling that they lack the will-power to change.

It shows people trying to strike a balance between what they

perceive as the risks and the benefits of exercise. Individuals

who gave up the thought of changing their behaviour and who will

ignore any message with regard to the risks of their behaviour

gave their comments. Equally, it gives the comments of those who

succeeded after many tries and who are justifiably happy and

proud of themselves. Lastly, those who thought about it seriously

and contemplated change, but who are now waiting for their

circumstances to change, discuss what they think is important or

not important.
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Conclusion

In writing this thesis the choice was made not to concentrate on

a single approach but rather to discuss and develop a number of

perspectives for giving the reader an idea of the complexity of

the factors influencing exercise behaviour and the number of

possible explanations influencing human behaviour in relation to

exercise. This was felt to be the right approach as in explaining

human behaviour in physical activity behaviour and exercise one

should appropriately consult a number of scientific traditions

to build up a comprehensive picture. Within the context of

explanation the emphasis was on the dynamics and processes of

change in human behaviour. This thesis showed the results of

studies in overtime changes in exercise behaviour, the influence

of processes of aging on exercise behaviour and seasonal factors.

Attention was given to the role of cue’s in behavioural change

while further the development of the medical perspective in

relation to exercise, and the respondents salient opinions about

exercise, were explored. It should be sheer folly to pretend that

on the basis of the studies presented in this thesis it would be

possible to come to simple and clear cut recommendations which

can be successfully applied in health policy and health promo-

tion. The sheer complexity of a behaviour like exercise mitigates

against this.

Although simple recommendations might be difficult to give, the

studies presented here give an insight into past successes and

possible future approaches. Although the pattern which might

point to consistent health informed lifestyles does not exist in

a powerful way as an empirical phenomenon, the ’discovery’ in

epidemiology and medicine of health behaviours being strongly

related to chronic disease seems to have become part of common

knowledge and culture. Within this context it seems that the

considerable changes observed both in relation to health

behaviours and in cardiovascular mortality has been produced by

the development of concepts of health lifestyle and the incorpor-
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ation of such concepts in popular culture. However, that the

changes are slow is understandable as such changes in health

behaviour have to be seen in the context of general socio-

economic and historical change processes. Similarly, for the

future it seems that the idea that the patterns related to aging

are biologically and physiologically inevitable needs to be

addressed and that new concepts of aging need to be developed.

It is clear from the work presented here that health behaviour

researchers and health promotion and health policy specialists

will have to continue to develop new concepts of health behaviour

and health related factors. Such concepts need to be communicated

and popularized both in the form of general ideas and knowledge

and in the form of specific recommendations. Although it might

be difficult to show the ’success’ of a specific activity in the

short term, and there might be unpredictable results, the example

of coronary heart disease and exercise has shown that in the long

term the effects of such activities might be very powerful

indeed.
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SUMMARY

CHAPTER 1

1. Introduction

Summary In this introductory chapter the thesis is placed within
the context of relevant historical and scientific issues and
topics. First, it is pointed out that the interest in physical
activity and leisure time has developed only recently and has to
be understood within the context of historical developments in
the amount of leisure time and in changing norms and values in
our society with regard to the ’appropriate’ way of spending
leisure time. An important issue is the realization that
considerable health and other benefits can be obtained if leisure
time is being spent in active as opposed to passive ways. Given
the clear advantage of active pastimes the question arises why
a high proportion of the population spend their leisure engaging
in sedentary activities. To answer this question a very large
number of factors needs to be considered and indeed, a growing
body of knowledge, a ’theory of exercise behaviour’, is gradually
developing. The emphasis in this thesis will be on the dynamic
inherent in issues related to exercise. It is too often suggested
that exercise behaviour is formed and maintained in a situation
of stable knowledge, norms and attitudes and of a social and
material environment in which little change can be observed. This
thesis is aimed at developing a more dynamic view in relation to
exercise behaviour and to exploring some of the consequences of
such a view.

CHAPTER 2

2. Leisure time physical activity behaviour in Edinburgh and
Glasgow, 1993 1

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

1 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.



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.

CHAPTER 3

3. Leisure time physical activity in Edinburgh and Glasgow:
trends 1987-1991 and the effect of question wording 2

Summary In this chapter data collected between 1987 and 1991 is
analyzed to identify changes in the proportion of sedentary
individuals in Edinburgh and Glasgow. In the primary question,
which asked the respondents about physical activity for exercise
’such as running, golf, gardening or walking’, a wording change
deleting the prompt to specific activities is taken into
consideration. The data were on 13,586 respondents. A consider-
able decrease in the proportion of sedentary individuals in both
cities was observed between 1987 and 1991. This decrease could
not be related to changes in specific sporting activities. The
change to an unprompted question led to a 14% lower estimate of
physical activity. This was almost fully explained by a change
in the estimate of the proportion of walkers. Older respondents
in particular were affected by the question change.

CHAPTER 4

4. Seasonal variation in leisure time physical activity 3

Summary In this chapter seasonal variation in leisure time
physical activity for exercise is studied and quantified with
regard to several popular exercise activities and taking the
respondents gender, occupational status and age into consider-
ation. The analysis concerns data collected between January 1989
and March 1992. Data from 7,202 male and 9,284 female respondents
is used in the analysis, cosinor analysis using GLIM is applied.
Considerable seasonal variation is found affecting both outdoor
and indoor activities. During the peak phase in July, 32% of the
respondents reported exercising for at least 20 minutes 3 or more
times during the previous week, in the winter period this
decreased to 23%. Older respondents exercise more later in the
year and also showed seasonal variation to a larger extent than
younger respondents. The difference between the age groups is

2 This chapter is based on: Uitenbroek,D.G. and McQueen,D.V.(1992) Leisure
time physical activity in Scotland: Trends 1987-1991 and the effect of question
wording. Sozial und Präventivmedizin , 37 , 113-117.

3 This chapter is based on: Uitenbroek,D.G. (1993). Seasonal variation in
leisure time physical activity. Medicine and Science in Sports and Exercise , 25 ,
755-760.
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particularly pronounced for the respondents reporting to exercise
according to the demanding definition of exercise.

CHAPTER 5

5. Exercise and Health

Summary Medical and health reasons are often mentioned as a basis
for promoting exercise behaviour. However, there seems to be a
tension between the continuous development and discussion of
issues relating to exercise in medical and epidemiological
research and the need for clear and stable recommendations in
health promotion. In this chapter three ’cases’ are studied to
explore the dynamics inherent in medical knowledge and their
relationship with practical issues and developments. First, a
short overview is given about how the popular and medical
perspective about issues of exercise and health has developed
since the 19th century. Second, coronary heart disease is studied
to show how medical knowledge about the health benefits of
exercise has developed, and how it has to inform health promotion
and peoples health choices. Third, aging and exercise is studied
to see to what extent improved exercise behaviour among the
elderly can provide a solution for the expected future rise in
the costs of health and social care associated with an aging
population. From the study of coronary heart disease it appeared
that the development of concepts of lifestyle and the identifica-
tion of behavioural factors in relation to coronary heart
disease, in which physical activity plays an important role, has
led to the uncertainty about heart disease being minimized and
to well aimed health promotion and health policy in relation to
heart disease. For the future one can expect that improving
physical activity behaviour, primarily among the elderly, will
be one of the solutions to health related problems as we see them
today.

CHAPTER 6

6. Injuries in Sport and Exercise: Perceptions, rates and
statistics.

Summary Injuries are often mentioned by survey respondents as a
reason for giving up or not getting involved in sport or
exercise. From a literature review it appears that the mortality
rate for sport and exercise related accidents is low and that the
prevalence of exercise related injuries requiring medical
treatment are not disproportionately high, given the total number
of injuries which require medical treatment. Data on injuries
collected by telephone are presented. These data are based on a
question which asked respondents if in the previous month they
had to cut down on the things they do due to an accident or
injury: 335 out of 6596 respondents answered affirmative to this
question; 33% of the injuries were sport and exercise related;
46% males and females 14%. The data were recalculated to yearly
figures and it is estimated that 32% of males and 6% of females



sustain a sport or exercise related injury each year. There is
a strong age gradient in the sport and exercise related injury
rate with the older age groups sustaining injuries significantly
less often. It is concluded that, compared with other activities,
the injury rate of sport and exercise, including minor injuries,
seems to be very high. This might form the basis of the popular
opinion of sport and exercise being risky activities with regard
to sustaining injuries.

CHAPTER 7

7. Relationships between leisure time physical activity for
exercise and other health related behaviours 4

Summary. In this chapter the relationships between physical
activity for exercise and other health related behaviours is
studied. The data analyzed were collected during 1991 by
telephone in Glasgow and Edinburgh and concerns 2,418 male and
3,053 female respondents between 18 and 60 years of age. In the
analysis respondents who reported exercising less than once in
the previous week were contrasted with respondents who reported
exercising more often. Respondents who exercised at least once
per week were significantly less likely to be smoker or to add
salt to their food than those exercising less than once per week,
but were more likely to drink alcohol, use low fat spread and be
trying to lose weight. No significant relation was found between
physical activity for exercise and seatbelt use among males and
blood pressure checking among males and females.

CHAPTER 8

8. Relationships between changes in health and fitness and the
perception of exercise 5

Summary. This chapter examines the answers respondents gave to
two questions about their perception of recent changes in their
health and fitness in relation to the answers on questions asking
if they thought (1) more exercise would improve their health, (2)
they got as much exercise as needed, and (3) they were as active
as others of a similar age. A theoretical model is discussed that
emphasizes the importance of a change in the perception of health
and fitness as a cue to re-evaluating exercise and leisure time
related beliefs, attitudes, and behaviours. Data from 9,125
female and 7,157 male respondents are analyzed. The analysis
indicates strong relationships between individuals reporting a

4 This chapter is based on: Uitenbroek,D.G. (1993). Relationships between
leisure time physical activity for exercise and other health related behaviours.
Sozial und Präventivmedizin , 38 , 356-361.

5 This chapter is based on: Uitenbroek,D.G.(1993). Relationships between
changes in health and fitness and the perception of exercise. Research Quarterly
for Exercise and Sport , 64 , 343-347.
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negative change in health or fitness and those individuals being
of the opinion that more exercise would improve their health,
that they got less exercise than they needed, and were less
active than others of a similar age. Some theoretical and
practical implications of these findings are discussed.

CHAPTER 9

9. Qualitative opinions and attitudes towards exercise:
720 survey responses

Summary. A large number of factors have been identified in
research as important in explaining why people choose to exercise
or not to exercise. In this paper 720 verbatim comments related
to exercise which were made at the end of a lifestyle and health
survey are analyzed to explore the salient problems and issues
in relation to exercise as experienced by a group of survey
respondents. Five issues were identified as important topics in
categorizing the respondents comments: 1) Health related issues;
2) Issues related to facilities; 3) Issues of behavioural change;
4) Issues in relation to health information and promotion; and
5) Miscellaneous comments. After studying the data the following
conclusions were reached in relation to these five points. 1) It
was found that disease and disability are seen by many respon-
dents as a reason not to exercise. 2) Many of the respondents
commented on the lack of exercise facilities. However, they made
these comments particularly in the context of a lack of amenities
in their community. 3) The respondents seem to base their
behaviour in relation to exercise more on abstract and general
concepts of health and fitness than on considerations in relation
to disease prevention. 5) Generally the respondents had a
positive opinion about health promotion in relation to exercise,
however, there was an expressed need for more factual informa-
tion. 6) There were few negative comments in relation to exercise
generally.

CHAPTER 10

Summary and conclusion

Summary In this last chapter the results presented in chapters
2 to 9 are summarized and discussed taking the dynamic perspec-
tive suggested in chapter 1. With regard to the statistical
description of exercise behaviour a situation can be observed
which seems to be the result of historical developments and the
result of the economic and political realities of contemporary
society. On the basis of several indicators, there is powerful
evidence of behavioural and social change in the direction of a
society where health enhancing behaviour is more common. These
social changes include changing patterns of exercise behaviour.
With regard to the medical perspective the emphasis is put on the
relationship between the development of medical knowledge and
social and public health problems. Exercise is seen as one of the
ways to address the problem of coronary heart disease and it



seems likely that improving population exercise behaviour will
also be important in responding to the problem of increasing
health and social care costs. Lastly, the social sciences
perspective is discussed. Here it seems that the discussion is
moving more and more towards the question of what causes health
related issues to be considered as important and salient by the
individual.
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APPENDIX A

The RUHBC-CATI lifestyle and health survey

Introduction

The RUHBC-CATI lifestyle and health survey commenced in 1987 and
collects data continuously on lifestyle and health related
behaviours since that time. Data is collected on an almost daily
basis and there were only a few short periods in which the data
collection had to be interrupted because of necessary maintenance
or to implement changes. The survey has been supported with
funding from the Economic and Social Research Council (ESRC),
upto 1992, the Scottish Home and Health Department Chief
Scientist Office (SHHD), and the Scottish Health Education Group
(SHEG), which was later re-organized into the Health Education
Board for Scotland (HEBS). In addition a number of smaller
funders temporarily funded sections of the questionnaire of
interest to their organization. At the moment funding is
available to continue the survey until March 1995 collecting
about 500 interviews per month.

The various funders clearly reflect differences in emphasis in
terms of issues which were interesting for research. The ESRC
expressed much interest in doing research in relation to AIDS/HIV
related behaviours and attitudes and in sexual behaviour. The
ESRC was also very interested in methodological and practical
problems in relation to telephone interviewing. The SHHD has an
interest in measurements in relation to policy aims and targets,
with a particular emphasis on cardiovascular diseases, no doubt
one of Scotlands major health related problems. HEBS, in its
turn, is very interested in the evaluation of health promotion
activities and in measuring the effect of their campaigns on the
publics knowledge, attitude and behaviours.

Basically however the funders leave it to the researchers to
translate such interests into research questions and topics. This
flexibility in defining research questions makes it easier to
combine the interests of the funders. For example, researching
issues in relation to AIDS/HIV can be combined with research in
meeting policy aims and the effect of health promotion campaigns.
Analysis of the CATI data has taken place in various substantive
areas. Work has been done in the field of telephone survey
methodology, in AIDS/HIV related opinions and attitudes, and in
health lifestyle in relation to risk factors for coronary heart
disease. At the moment the system is being further developed, in
cooperation with evaluation specialists working in HEBS, in the
direction of doing more health promotion evaluation. What
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fascinated the researchers working in the RUHBC was that the
collection of data on a day to day basis generated data of a
format unique for the social and health sciences, ie many
consecutively collected random samples. A number of papers have
been published demonstrating methodological and substantive
aspects with regard to the analysis of such data (Campostrini,
& McQueen, 1993; Uitenbroek, 1993; Uitenbroek, & McQueen, 1993).
Chapter 4, for example, could not have been written on the basis
of any other currently available data.

Given the wide range of interests pursued, this book only
reflects a small part of the work which has been done in the
context of the RUHBC-CATI survey. A second reason why much of the
work done in the RUHBC-CATI survey is not discussed here is that
this book reflects the work done by only one person working in
a relatively large team. Besides Prof McQueen, Unit director and
CATI grantholder, three research fellows, 6 research associates
and over a 100 telephonists, have worked on the CATI-survey since
1987. Many guest scientists from all over the world and with
various scientific interests have visited the system and analyzed
sections of the data.

Sampling Procedure

The sampling procedure is based on a two stage procedure: 1)
household telephone numbers are selected by way of a constrained
clustered random digit dialling procedure; 2) once contact is
established an inventory of all adults eligible for the interview
is taken; a second random procedure is used to select a member
of the household. Constraining is necessary to address the
problem that if one used a simple random procedure one would
select very many ineligible telephone numbers, many of which
would not be in Scotland or would be non-working. As each
Scottish telephone number is around nine digits long, excluding
the leading zero, one draws from a pool of 1,000 million
different numbers while the Scottish population is only around
five million. Estimating the number of residential telephone
numbers at 1 million not constraining the random procedure would
mean a hit rate of one in every 1,000 numbers sampled. Constrain-
ing telephone numbers is relatively easy, taking into consider-
ation that each telephone number consists of three sections 1)
the area code; 2) the exchange code; 3) the telephone number.
First, by limiting the sampling procedure to Edinburgh and
Glasgow the number of digits to choose from was limited from nine
to seven. The disadvantage of this choice is that, although about
half the Scottish population lives in these two cities, the
sample frame is reduced to the Edinburgh and Glasgow telephone
areas only. This area cannot be considered representative for the
whole of Scotland. Second, by considering the information
routinely provided by British Telecom with regard to telephone
exchanges and the number ranges they serve, the amount of numbers
to select from can be further constrained. Telephone exchanges
in Edinburgh and Glasgow serve approximately 150 four-digit
number ranges and by only selecting numbers from these 150
exchange codes the amount of numbers to choose from has been
limited to 1.5 million. By first sampling from the 150 possible
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exchange codes, and then sampling a four digit number behind this
code, the sample can be considered to be self weighing strat-
ified.

A second major problem in telephone interviewing is that the
researcher is either interested in business or in residential
numbers, but hardly ever in both. This can be a costly problem,
the telephonist has to phone each selected telephone number and
assess if the number is residential or business. To increase the
efficiency of selecting telephone numbers Waksberg (1978)
proposed that after one has found a number of the required type,
one preferentially includes in the sampling procedure numbers
having digits near this number. His advise is based on the
observation that telephone numbers are clustered in ranges of
residential and business numbers. According to Waksberg, as long
as the sample is of an adequate size, and as long as not too many
numbers are generated by clustering, the resulting sample will
be simple random. In the RUHBC-CATI survey clustered numbers are
generated by including in the sample the number one digit above
and the number one digit below a randomly selected residential
household number.

Once the telephonist establishes contact she assesses the
household composition by age. Only those households where at
least one member of the household is between 18 and 60 years of
age are included in the sample. A separate random procedure is
used to select an eligible member of the household falling into
this age range.

Table A.1. Telephone numbers selected for CATI survey,
1990-1993.

Category Abbrev. Amount Percentage

Unknown:
No Answers NA 980 2.1
Refused Unknown RU 4522 9.8

Ineligible:
All wrong age IE 12099 26.3
Business number BN 1907 4.1
Non Working NW 5033 10.9

Eligible:
Refused Eligible RI 2667 5.8
Completed Interv CI 18794 40.9

+ +
Total 46002 100.0

Table A.1 gives an overview of the number of telephone numbers
selected and the various categories into which each number was
ultimately classified. Numbers which are within the sampling
frame, ie working telephones located in residential households
in the Edinburgh and Glasgow exchange code area with at least one
household member aged between 18 and 60, are considered
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’eligible’. The eligible category consists of ’completed
interviews’ or ’refused eligibles’. This last category primarily
includes two groups of respondents: 1) respondents who refused
to cooperate relatively early in the interview and 2) were a
cooperative household member answered the phone and provided
information for the second random procedure, however, the
household member selected for the interview refused to be
interviewed. ’Ineligible’ are all numbers of which could be
assessed that the number did not meet the inclusion criteria. A
large number of ineligible cases are in households with no
household members aged between 18 and 60. Finally, numbers where
the eligibility for inclusion in the sample could not be assessed
are classed as ’unknown’. ’Refusals unknown’ refers to potential
respondents who were not prepared to provide sufficient informa-
tion to determine the eligibility, mostly the age could not be
assessed. ’No answers’ are telephone numbers which rang normally
but were not answered after being phoned back ten times at
different times of the day and different days of the week.

The data provided in table A.1. forms the basis for calculating
the response rate (RR). In the RUHBC-CATI survey the response
rate is calculated according to the CASRO (1982) method, the
’standard’ method for telephone surveys:

RR = CI / {eligibl e + [ eligible/(eligible+ineligible) * unknown ]}

In calculating the response rate (RR) this long formula takes
into consideration that the unknown telephone numbers (NA+RU)
consist in part of eligible (CI+RE) and in part of ineligible
numbers (IE+BN+NW). Non-working (NW) has been included in
ineligible numbers as many of the non-answering numbers (NA) are
in fact not physically connected to a telephone (Sebold, 1988)

Table A.2. Numbers interviewed, percentage interviewed in Edinburgh,
response rate and comments. 1987-1993.

Year Completed Int. %Edin R.R. Period Comment

1987 2172 23.8 not available Jul’87-Mar’88 Pilot
1988 4399 35.6 79.9 From April, not in July
1989 4705 33.0 76.9 Excl-London
1990 4888 27.5 76.2 Excl-London
1991 5471 25.0 78.7 not in April
1992 4144 29.6 76.9 not in August
1993 4291 25.4 77.8

As can be seen in table A.2, the response rate remained above 70%
during the whole period of data collection. Data was also
collected in London in 1989 and 1990, however, this data has not
been included in the calculations for table A.2. The data for
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London has been omitted because London data has not been analyzed
or discussed in this book. Lastly, number of cases per month
ranged from 115 in November 1987 to 618 in March 1991. In total
30,070 cases were collected in Scotland between July 1987 and
December 1993.

Sample representativeness

The problem of coverage, the extent to which the sample frame (ie
residential households owning a telephone in the Glasgow and
Edinburgh exchange code area) represents the population to which
the findings of the survey are to be generalized, is one of the
major validity issues in telephone survey methodology. With this
problem in mind in 1987 a face to face survey was commissioned
to study the distribution of telephone ownership over various
population groups and, within these groups, to study the
differences between telephone owners and those who did not own
telephones. Particular emphasis was put on studying the differ-
ences with regard to the variables of interest in the survey. It
was found that with regard to health lifestyle behaviours and
attitudes the differences between telephone owners and non owners
were negligible, taking social demographic factors into consider-
ation (McQueen, 1989). The only important difference observed was
that among the lowest occupational categories those who smoked
cigarettes on average owned telephones less often than the non-
smokers (McQueen, personal communication). This, of course, can
be expected given the high price of cigarettes. Comparing the
CATI data with the General Household Survey (GHS), which utilizes
face to face methodology, showed that the estimate of the smoking
prevalence was indeed lower using CATI, however, although a very
large number of cases was taken into consideration the difference
hardly reached statistical significance (Uitenbroek, &
McQueen, 1993a).

As the face to face survey showed, telephone coverage increased
with age, 66% of the 18 to 21 year old respondents live in a
household with a telephone compared with 84% of the 40 to 44 year
olds (McQueen, 1988). However, the differences between the
occupational categories were particularly strong. Ninetyeight
percent of those having a professional or intermediate occupa-
tional position lived in a household with a telephone, against
39% of those in an un-skilled manual position. On the basis of
the face-to-face survey weights were developed to estimate bias
caused by coverage problems in relation to the occupational
categories. Table A.3. shows the weights by occupational category
and the effect weighting the sample has on the distribution of
the occupational categories.
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Table A.3. Occupational category, title, numbers sampled between 1990
and 1993, proportions, weights by occupational category, corrected
proportion.

Class Title N-of-Cases %Perc. Weight Cor %

I Professional 1419 8.9 0.82 7.2
II Intermediate 4637 29.1 0.81 23.4

III NM Skilled non manual 4277 26.8 1.02 27.2
III M Skilled manual 3327 20.9 1.02 21.1

IV Semi skilled 1639 8.7 1.25 12.8
V Un skilled 652 3.5 2.05 8.3

As can be seen, weighting the data changes the occupational
profile of the data quite profoundly. However, for weighting to
have much effect in substantive variables, the behaviour or
attitude of interest needs to be quite different over the
categories of the variable considered in the weighting procedure.
As shown in chapter 2, physical activity behaviour is indeed
quite different for the occupational categories and it might
therefore be that the low telephone coverage among the lower
occupational categories results in an overestimation of popula-
tion physical activity behaviour. Therefore table A.4. shows the
effect of weighing on a number of indicators of physical activity
behaviour. Table A.4. also shows weighing for the effect of
another possible source of bias, the fact that the sampling is
household based. Household sampling has the effect that the
responses of those living in small households will be relatively
more important compared with those living in large households.
To study this effect the respondents were asked, starting
September 1989, about the size of their household on the basis
of which weights can be developed.

Table A.4. Data weighted for differences in phone ownership between the occupational
categories and for differences in household composition. Comparisons for various
indicators of exercise behaviour. Data for the period September 1988 - March 1994 was
used in the analysis

Weighted for: Not Occup. Household Occup St. &
Weighted Status Comp. Household C.

Exercised last month: 58.0% 56.3% 58.1% 56.3%
Exercised at least once for 20 min. past wk: 54.5% 52.8% 54.5% 52.8%
Exercised at least three times 20 min p/wk: 27.6% 26.8% 27.3% 26.8%

As can be seen the effect of weighing is small. For household
weighing this is probably caused by the fact that the difference
in exercise behaviour between those living in small as compared
with large households is small. In the case of occupational
status and exercise behaviour one could have expected a more
powerful effect, given that the occupational categories are quite
different in their telephone ownership and exercise behaviour.
That the difference is small anyhow is due to the fact that the
(unskilled) section of the population is small in size and
contributes little to the overall estimate, although their
telephone ownership and exercise behaviour are quite different
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compared with the average, and much larger, (skilled) sections
of the population.

Given the small effect of weighting, in this book weighted
estimates are not provided. One should further take into
consideration that, with chapter two being the major exception,
the emphasis of this book is not so much on point estimation but
more on the study of substantive and theoretical models with
regard to various personality types and social demographic
groups, and on the study of complex structural phenomena, such
as seasonality. Weighting would have made little difference to
the theoretical and substantive conclusions. Furthermore, in
applying mathematical and statistical models, and particularly
with regard to statistical testing, weighting would have had
intractable and complex methodological and mathematical effects.
Therefore the preference for not weighting the estimates. Data
is presented separately for the occupational categories in cases
were occupational differences could have had an effect, or
sometimes by keeping constant for the occupation, age or sex of
respondents using multivariate analysis techniques.

Table A.5. Sample profile by age, sex (gender) and city. Number of cases, sample
proportions (.), and population proportions [.], for Scotland,1989

Glasgow Edinburgh
Age Male Female Male Female

18-19 47 63 17 26
20-29 371 (29) [32] 425 (25) [30] 206 (31) [33] 251 (30) [32]
30-39 399 (31) [25] 465 (28) [25] 199 (30) [26] 227 (27) [26]
40-49 283 (22) [23] 402 (24) [23] 144 (22) [22] 193 (23) [23]
50-59 245 (19) [20] 401 (24) [22] 110 (17) [18] 166 (20) [21]
60 23 22 7 5
Total 1368 (43% male) 1778 683 (44% male) 868

(valid n, city by sex by age= 4697; Missing= 8; total n=4705)

Lastly, to study the effect of both non-response and telephone
coverage the CATI data for 1989 was compared with estimates for
1989 provided by the Office of Population and Censuses (OPCS).
This comparison is more illustrative than exact: 1) the popula-
tion data covers a wider, more rural, area than the telephone
exchange area from which the data was sampled; and 2) the
mid-1989 population data is based on estimates extrapolated from
the 1981 census. Thus, comparing the CATI data with population
data, table A.5, is problematic outside census years; neverthe-
less, a comparison with the 1989 sample reveals that the age
group 20 to 29 is under represented and the age group 30 to 39
over represented. However, only in the case of females living in
Glasgow does the difference between the observed and the expected
data reach statistical significance (Chi-sq=23.2; df=3; p<.00).
On the bottom line of table A.5. the proportion males in the
sample is given. On the basis of the assumption that females
probably represent 50% of the population, the sample over-
represents females both in Glasgow and Edinburgh (Chi-sq: 46.5;
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df: 1; p<.00, Chi-sq: 20.3; df 1; p<.00, respectively). This is
probably due to response bias, and not to differences in
telephone coverage between the sexes.

Questionnaire

The questionnaire is modeled on North-American examples such as
the Canadian Health Promotion Survey, the American National
Centre for Health Statistics (NCHS) health lifestyle surveys and
the Centre for Disease Control (CDC) Behavioural Risk Factors
Surveys (BRFS-surveys) (Hogelin, 1988; Remington, Smith, et
al, 1988; Schoenborn, & Stevens, 1988). The questionnaire
contains around 90 questions on health related behaviour, risk
factors for disease and lifestyle, and questions relating to
health promotion and information. The questions are positioned
in the questionnaire in a number of sections as shown in table
A.6.

Table A.6. General lay-out of the RUHBC-CATI questionnaire.

Safety and Accidents
Exercise and fitness
Eating behaviour and dieting
Smoking
Drinking behaviour and alcohol use
Perceived health and fitness
Health promotion and publicity on health
AIDS/HIV related opinions and attitudes
Sexual behaviour and condom use
Respondent socio-demographic details
Qualitative comments and opinions

A number of questions are of particular importance in this book.
For example two questions on physical activity for exercise form
the basis of the analysis: the first asked the respondents if
they engaged in any physical activity for exercise in the
previous month; the second asked about the number of times they
exercised for at least 20 minutes per week. In this book the
analysis was primarily 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 less often. The second categorization dichoto-
mized the respondents into those who reported exercising for at
least 20 minutes three or more times during the past week and
those who reported exercising less often. This last definition
in particular was based on health promotion advice given by the
American Heart Association and on the categorization also used
in the evaluation of the NCHS Physical Fitness and Exercise
objectives for 1990 (Caspersen, Christenson, & Pollard, 1986;
Powell, Spain, et al, 1986; Fletcher, Blair, et al, 1992).

Type of physical activity was coded using an open ended question
asking the respondents: ’What type of physical activity did you
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spend the most time doing during the past month?’ after which the
telephonists categorized the answers into 20 activity groups, or
’other’. For the period 1990-1993 2.2% of the respondents who
reported exercising in the previous month were categorized in the
’other’ activity category. The respondents sex and age were
recorded straightforwardly. The respondents occupation was also
open ended and in the data preparation phase, which takes place
after the interview is completed, the respondents answers were
categorized into six groups based on the Register General’s
classification scheme (OPCS, 1980), see table A.3. If the
respondent was not currently in work he or she was coded 1) the
occupation of the spouse, or, if this was not applicable, 2) his
or her previous occupation.

Table A.7. summarizes many of the questions with answer cat-
egories as discussed in this book. More details on the questions
is provided in the relevant chapters.

Table A.7. Various questions from the RUHBC-CATI questionnaire, answering
categories (.), comments [.], chapters were they are discussed {.}.

* During the past month did you take part in any physical activity such as
running, golf or gardening for exercise. (Yes/No) [asked between July 1987 and
December 1988] {discussed in chapter 3}.
* During the past month did you take part in any physical activity for exercise.
(Yes/No) [From 1-1-1989] {2}
* How many times per week did you exercise for at least 20 minutes (Every Day/5
to 6 times/.../never) {2}
* What type of physical activity or exercise did you spend the most time doing
during the past month (open end) {2}
* Do you feel that you get as much exercise as you need or less than you need (As
much as -/Less than needed) {9}
* Would you say that you are physically more active, about the same or less
active than other people your age {9}
* Do you think that more exercise would improve your health
(A lot/Some/a little/not at all) {9}
* When did you last have your blood pressure checked (Within the
last six months/6 to 12/.../more than 2 yr/Never {8}
* How often do you use seatbelts when you drive or ride on the front seat of a
car (Always/.../never) {8}
* Has the way you feel about your fitness changed in the last six months (Yes/No)
{9}
* How often do you usually add salt to your food at the table (Most of the
time/sometimes/rarely/never) {8}
* What do you usually spread on bread now (Only butter/mainly
butter/margarine/low fat spread/.../other) {8}
* Are you trying to loose weight at the moment (Yes/No) {8}
* Did you smoked at least 100 cigarettes in your life (No/if Yes:) Do you smoke
cigarettes now (Yes/No) {8}
* Have you had any beer, wine or spirits during the past month (Yes/No) {8}
* Over the past five years how many partners did you have all together (None/Only
one/.../4-10/many) {8}
* Have you ever used condoms during sexual activities (No/if Yes:)
* Do you use them now (always/.../never) {8}
* How old were you on your last birthday (open ended) {2}
* What is your current occupation/last occupation/partners occupation (open
ended) {2}
* Was there any time during the past month that you had to cut down on the thing
you usually do due to an accident or injury (No/if Yes:)
* What activity were you involved in when this accident happened (Housework/work
outside home/DIY/exercise of sport/travelling by car, bus, or
motorbike/travelling by foot or bicycle) {7}
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Analysis

Most of the more specific and complicated methods of analysis are
described in the chapters concerned, here only a general overview
and discussion of the techniques used is given. Two standard
computer programs were mainly used in the analysis, SPSS-X
version III, and GLIM version 3.77. A number of dedicated
programs were specifically written to do certain types of
analysis or mathematical calculations, specifically a program to
change standardized log-odds into proportions, according to a
procedure described else where (Uitenbroek, & McQueen, 1992b),
and two programs to calculate Binomial and Poison distributions.
These last two programs are available from the author on request.

For statistical testing Chi-square and t-test were primarily
applied. For Chi-square testing only Pearson’s test was utilized.
No correction was applied in case of 2*2 tables. T-tests were
used both as a test for the difference between two means and to
test if parameters in regression analysis, analysis of variance
or log-linear analysis differed significantly from zero. T-values
higher than 2.00 were declared statistically significant. This
is equivalent to a parameter being twice as large as its standard
error. Given the high numbers of cases utilized a t-value of 2.00
generates a p-value slightly lower than 0.05.

Multi variate analysis; ie. regression analysis, analysis of
variance or log-linear analysis, was generally done in the
General LInear Modelling environment provided by the GLIM
computer program. In all cases where time trends were estimated
the data was weighted for the number of cases collected per
month, ie months in which more cases were collected were
considered more important in the analysis. The time variable, in
general the month number, whereby the counting started at the
first month data was collected, July 1987, was incorporated in
the analysis as a co-variate. As the proportion of respondents
who reported engaging in exercise was often the dependent
variable, a range of regression methods is available to study
such proportional data. Linear regression and logistic regression
(Aldrich, & Forest, 1984), based on a logarithmic transformation
of the odds ratio, are most often advised. Linear regression has
the advantage of parameters which are relatively easy to
interpret, logistic regression takes the relative nature of
change in proportions into consideration and curves between ’0’
and ’1’. Logistic regression was used as the primary method of
analysis primarily on the basis of the experience, which is in
accordance with the literature, that it gives a better fit as
compared with linear regression, particularly in small propor-
tions and both in terms of lower standard errors for the
estimated parameters and, on average, a lower Chi-square differ-
ence between estimated and observed values.
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Recreatieve sport of ’Exercise behaviour’ 13

In de inleiding van dit proefschrift over recreatieve sport, of,
de originele Engelstalige titel, ’Exercise behaviour’, worden
historische en wetenschappelijke ideeën die nodig zijn voor een
beter begrip van recreatieve sport ingeleid. Een belangrijk
gegeven is dat recreatieve sport een relatief recent verschijnsel
is dat moet worden gezien vanuit het perspectief van de groei in
beschikbare vrije tijd en een veranderd gebruik van vrije tijd.
Belangrijk is de toenemende bewustwording dat actieve vrijetijds-
bestedingen een positieve invloed hebben op de lichamelijke en
geestelijke gezondheid. Dit doet de vraag rijzen, waarom, gegeven
de positieve invloed op de gezondheid, relatief veel mensen hun
vrije tijd hoofdzakelijk op een passieve wijze doorbrengen en zo
weinigen hun vrije tijd op een actieve wijze besteden.

Het antwoord op deze vraag is niet eenvoudig. Om tot een goed
inzicht te komen waarom mensen zich op een bepaalde wijze
gedragen, tegen alle adviezen en beter weten in, moeten vele
mogelijkheden en problemen worden bestudeerd. En inderdaad, een
groeiende kennis ten aanzien van vrijetijdsgedrag en vrijetijds-
keuzen begint zich te ontwikkelen. Dit proefschrift probeert bij
te dragen aan deze ’theorie van de recreatieve sport’. Eén van
de belangrijkste doelstellingen daarbij is om een dynamische
zienswijze te ontwikkelen op gezondheidsgedrag in het algemeen
en recreatieve sport in het bijzonder. Al te vaak wordt ervan uit
gegaan dat gezondheidsgedrag is ingeslepen, dat het om een
onveranderlijke grootheid gaat. Bij het schrijven van dit
proefschrift wordt ervan uitgegaan dat zo’n benadering van
gezondheidsgedrag onjuist is, dat de vraag niet zozeer is hoe
ervoor te zorgen dat mensen hun gedrag veranderen, dat doen zij
immers vaak genoeg, maar de vraag is: hoe ervoor te zorgen dat

13 Exercise: Lichamelijke beweging met als doel het verbeteren van de
gezondheid (Oxford Engels woordenboek). Het is niet eenvoudig om een bruikbare
Nederlandse vertaling te vinden voor ’exercise’ die bij benadering hetzelfde
betekent en die gebruikt kan worden in deze samenvatting. De term ’sport’ voldoet
niet. Sport wordt vaak geassocieerd met competitie, het winnen, zelfs als dit ten
koste zou gaan van de gezondheid. ’Actieve recreatie’ lijkt ook niet echt de
juiste term. Een hobby, bijvoorbeeld, is een vorm van actieve recreatie die
meestal niet wordt uitgeoefend met als doel het verbeteren van de gezondheid. In
deze samenvatting zal de term ’exercise’ worden vertaald als ’recreatieve sport’.
Echter, de nadruk ligt meer op recreatie dan op sport. Er wordt van uitgegaan dat
de deelnemer stopt met recreatieve sport als de gezondheid op het spel komt te
staan. Een tweede uitgangspunt is dat mensen recreatief sporten om zich beter te
voelen, om hun lichamelijke mogelijkheden te versterken, maar ook omdat
lichamelijke activiteit erg plezierig kan zijn.
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de mensen bij het veranderen van hun gedrag meer rekening houden
met hun huidige en toekomstige gezondheid en vaker gezondheidsbe-
vorderende keuzen maken.

Na de inleiding worden, in hoofdstuk 2, gegevens besproken die
zijn verzameld door middel van een telefonische enquête in
Edinburgh en Glasgow, Schotland. De doelstelling van dit
hoofdstuk is om de lezer basisinformatie te verschaffen over
recreatieve sport. De gegevens die worden besproken zijn
verzameld in 1993. Achtentwintig procent van de ondervraagde
personen in Edinburgh doet drie of meer keren per week aan
recreatieve sport. Dit percentage is 24% voor Glasgow. Vrouwen,
ondervraagden afkomstig uit de lagere arbeiders beroepen, en
oudere ondervraagden doen over het algemeen minder vaak aan
recreatieve sport vergeleken met mannen, mensen uit de hogere
beroepsgroepen en jongeren. Wandelen was de meest genoemde vorm
van recreatieve sport in beide steden, voor mannen en vrouwen en
voor alle beroeps- en leeftijdsgroepen. Vrouwen, en oudere
ondervraagden kozen in het algemeen voor minder inspannende
activiteiten vergeleken met mannen en jongeren.

Op basis van de gepresenteerde gegevens lijkt de conclusie
gerechtvaardigd dat het niveau waarop de Schotten zich in
recreatieve sport begeven niet voldoende is voor een aanmerkelijk
gezondheidsbevorderend effect. Het activiteitsniveau is echter
in het algemeen vergelijkbaar met bevindingen uit Noord-Amerika.

De gegevens gepresenteerd in dit boek kunnen ook worden benaderd
vanuit het perspectief van verandering en dynamiek over een
langere tijdsperiode. Dit wordt gedaan in hoofdstuk drie, waar
veranderingen in recreatieve sport tussen 1987 en 1991 worden
besproken, en hoofdstuk vier, waar seizoensinvloeden in recrea-
tieve sport worden bestudeerd. Veranderingen tussen 1987 en 1991
worden alleen besproken in relatie tot het percentage "sedentai-
re" ondervraagden, mensen die rapporteerden zeer weinig aan
recreatieve sport te doen. Oorspronkelijk werd aan de ondervraag-
den gevraagd of zij deelnamen aan een recreatieve sport, "zoals
hardlopen, golf, tuinieren of wandelen". Na december 1988 werd
de vraagstelling gewijzigd en werden de activiteiten niet meer
expliciet vermeld. Losstaande van de wijziging in vraagstelling,
is tussen 1987 en 1991 een aanmerkelijke reductie waargenomen in
het aantal ondervraagden dat meldt dat zij geheel niet aan
recreatieve sport doen. De studie van de verandering in vraag-
stelling toont aan dat het niet vermelden van bepaalde activitei-
ten tot gevolg heeft dat bijna 14% minder respondenten meldt
actief te zijn in recreatieve sport. Vooral het aantal responden-
ten dat meldt dat zij minder wandelen. Het effect van de
verandering in vraagstellingen is het duidelijkst onder de oudere
ondervraagden.

Seizoensinvloeden op recreatieve sport worden beschreven voor
verschillende activiteiten en verschillen tussen groepen
ondervraagden; tussen mannen en vrouwen en tussen verschillende
beroeps- en leeftijdsgroepen. Tussen januari 1989 en maart 1992
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worden aanzienlijke seizoensafhankelijke veranderingen in
recreatieve sport waargenomen. In juli, de maand waarin het
hoogste niveau van activiteit wordt waargenomen, meldt 32% van
de ondervraagden dat zij drie keer of vaker aan recreatieve sport
doen, in de winter daalt dit percentage tot 23%. Dit effect is
het sterkst onder oudere ondervraagden. Bovendien heeft deze
groep de ’zomer piek’ en ’winter dal’ later in het jaar dan de
jongere ondervraagden. De samenhang tussen leeftijd en seizoens-
gedrag in recreatieve sport is het duidelijkst onder de onder-
vraagden die relatief vaak in de week aan recreatieve sport doen.

Hoofdstuk 5 geeft een overzicht van de discussie over de relatie
tussen medische en gezondheidsvraagstukken en recreatieve sport.
Het bevorderen van de volksgezondheid ligt voor een belangrijk
deel ten grondslag aan de gezondheidsvoorlichting en het
gezondheidsbeleid in relatie tot recreatieve sport. In hoofdstuk
5 wordt eerst een overzicht gegeven van hoe ideeën in relatie tot
recreatieve sport zich hebben ontwikkeld sinds het midden van de
vorige eeuw, vaak in antwoord op toenmalige maatschappelijke en
volksgezondheidsproblemen. Na dit overzicht worden hart- en
vaatziekten besproken als een voorbeeld om te laten zien op welke
wijze medische kennis ten grondslag ligt aan gezondheidsvoorlich-
ting en aan de wijze waarop het individu zijn of haar keuzen
maakt. Als derde punt wordt het verband tussen het ouder worden
en recreatieve sport besproken, gegeven de problematiek van de
vergrijzing van de bevolking en de kosten die dit met zich
meebrengt voor de gezondheidszorg en de maatschappelijke
dienstverlening.

Historisch lijkt het dat veel van de volksgezondheidsproblematiek
die men belangrijk vond in de negentiende eeuw nu verminderde
aandacht krijgt. Dit komt niet zozeer doordat een behandeling is
gevonden voor de ’kwaal’, maar meer omdat men de kwaal niet meer
zo belangrijk vindt. Echter, de meer recente geschiedenis laat
zien hoe ontwikkelingen in de medische zienswijze op recreatieve
sport en de bevordering van een gezonde levenswijze een belang-
rijke invloed hebben uitgeoefend op de daling in hart- en
vaatziekten die tegenwoordig kan worden waargenomen. De discussie
die nu plaats vindt met betrekking tot de relatie tussen
hartziekten en lichamelijke activiteit is erg wetenschappelijk
en zal waarschijnlijk weinig invloed uitoefenen op het advies dat
wordt gegeven in verband met recreatieve sport. De relatie tussen
recreatieve sport en de ouder wordende mens is veel minder
duidelijk. Hier moeten nog veel vragen worden beantwoord. Uit
onderzoek dat tot nu toe is gedaan komt naar voren dat het
verbeteren van het activiteiten-patroon van de ouder wordende
mens hoogst effectief kan zijn, als men de noodzaak om de kosten
van de gezondheidszorg te verlagen in aanmerking neemt.

Meningen over het krijgen van ongelukken, en percentages en
statistieken over het krijgen van ongelukken, zijn het onderwerp
van hoofdstuk 6. Het risico van ongelukken wordt vaak vermeld
door ondervraagden in onderzoek als een belangrijke reden om zich
minder vaak met recreatieve sport bezig te houden of om er zelfs
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helemaal mee op te houden. Dit hoofdstuk begint met het bestude-
ren van de wetenschappelijke literatuur om te zien of deze mening
op feiten is gebaseerd. Het blijkt dat de kans om het slachtoffer
te worden van een dodelijk ongeluk tijdens het beoefenen van
recreatieve sport uitzonderlijk klein is. Hoewel de kans op het
krijgen van een ongeluk waarbij medische behandeling noodzakelijk
is een stuk groter is, lijkt het dat het risico voor dit type
ongelukken nog wel geaccepteerd kan worden. Na de literatuurstu-
die worden gegevens gepresenteerd die verzameld zijn in een
telefonische enquête. Van de 6596 ondervraagden antwoordden 335
bevestigend op de vraag of zij in de afgelopen maand ten gevolge
van een ongeluk hun dagelijkse activiteiten hebben geminderd.
Ongeveer 33% van deze ongelukken wordt veroorzaakt door recrea-
tieve sport (46% voor mannen en 14% voor vrouwen). De gegevens
werden omgerekend naar percentages op jaar basis en het wordt
geschat dat ongeveer 30% van de mannen en 6% van de vrouwen ieder
jaar een ongeluk krijgt ten gevolge van recreatieve sport. Er is
een sterke afname van deze percentages met het ouder worden. De
algemene conclusie is dat als men alle, lichtere en zwaardere,
ongelukken in beschouwing neemt, het percentage ongelukken
veroorzaakt door recreatieve sport onacceptabel hoog is. In dit
opzicht blijkt de populaire mening dat recreatieve sport een
gevaarlijke onderneming kan zijn juist.

In hoofdstuk 2 is bestudeerd hoe recreatieve sport samenhangt met
de sociaal-economische karakteristieken van de ondervraagden.
Deze benadering wordt vaak gebruikt in de sociale wetenschappen
maar levert niet altijd een bevredigende verklaring van het
gedrag op. Persoonlijkheids- en omgevingsfactoren moeten daarom
in de studie van recreatieve sport worden betrokken. In hoofdstuk
7 wordt bestudeerd of er groepen mensen zijn die er een gezond-
heidsbevorderende levenswijze op nahouden. Dit zou moeten blijken
uit het feit dat mensen die vaker een bepaald gezondheidsbevorde-
rend gedrag vertonen, zoals recreatieve sport, over het algemeen
ook vaker voor andere gezondheidsbevorderende gedragingen, zoals
gezond eten of niet roken, kiezen. Uit de gegevens blijkt dat
mensen die vaker aan recreatieve sport doen over het algemeen
minder vaak roken, er betere eetgewoonten op na houden en beter
hun best doen om hun gewicht te verminderen. Echter, mensen die
vaker aan recreatieve sport doen blijken vaker en meer alcohol
te gebruiken. Er was geen verband tussen recreatieve sport en
preventieve activiteiten zoals het gebruik van veiligheidsgordels
en het opnemen van de bloeddruk.

Hoe meningen en houdingen over recreatieve sport worden beïnvloed
en gevormd door veranderingen in persoonlijke of omgevingsfacto-
ren wordt in hoofdstuk 8 besproken. In dit hoofdstuk worden de
antwoorden bestudeerd die de ondervraagden geven op vragen of hun
gezondheid en fitheid beter of minder is geworden gedurende de
laatste maanden. De antwoorden op deze vragen worden in relatie
gebracht met de antwoorden op drie vragen: (1) is meer recreatie-
ve sport goed voor hun gezondheid?; (2) doen zij voldoende aan
recreatieve sport?; en (3) denken zij dat zij even actief zijn
als mensen van ongeveer dezelfde leeftijd? Uit de bestudering van
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de gegevens blijkt een sterke samenhang te bestaan tussen de
vragen over veranderingen in de gezondheid of fitheid en de
mening over hun lichamelijke activiteiten. De respondenten die
vonden dat hun gezondheid of fitheid minder was geworden waren
veel vaker ontevreden over hun lichamelijke activiteiten
vergeleken met de andere respondenten. In het hoofdstuk worden
een aantal theoretische en praktische gevolgen van deze bevinding
besproken.

In hoofdstuk 9 worden 720 letterlijk genoteerde uitspraken van
deelnemers aan het onderzoek aan een nadere studie onderworpen.
Deze uitspraken zijn spontane uitspraken van de respondent over
recreatieve sport in antwoord op de vraag of de respondent nog
wat wil opmerken aan het eind van een algemene enquête over
gezondheidsgedrag. De antwoorden worden onderverdeeld in vijf
groepen: 1) uitspraken in verband met de gezondheid; 2) uitspra-
ken in verband met de beschikbare faciliteiten; 3) uitspraken in
verband met mogelijke gedragsveranderingen; 4) uitspraken in
verband met de gezondheidsvoorlichting; 5) een verzameling van
andere opmerkingen. Over het algemeen zijn mensen van mening dat
ziekte of invaliditeit een belangrijke reden is om niet aan
recreatieve sport te doen. Dit lijkt een foute opvatting gezien
de nadruk die tegenwoordig wordt gelegd op recreatieve sport als
een onderdeel van de medische behandeling bij de meeste chroni-
sche ziekten. Veel respondenten klagen over het gebrek aan sport-
en oefen-faciliteiten. Het blijkt dat de preventie van mogelijke
toekomstige aandoeningen nauwelijks een rol speelt als reden voor
mensen om hun gedrag te veranderen. Mensen baseren hun gedrag
veel meer op ideeën over gezondheid die te maken hebben met hun
mogelijkheid om deel te nemen in een veelvoud van sociale
activiteiten. Over het algemeen hebben de respondenten een
positieve mening over gezondheidsvoorlichting. Er blijkt echter
een behoefte te zijn aan meer eenvoudige en feitelijke informa-
tie. Maar weinig respondenten zeggen iets negatiefs over
recreatieve sport.

In het laatste hoofdstuk worden de resultaten besproken van de
studies die in hoofdstuk 2 tot en met 9 zijn gepresenteerd. Dit
wordt gedaan vanuit een dynamisch standpunt zoals dat in
hoofdstuk 1 is voorgesteld. De hoofdstukken over het statistische
aspect van recreatieve sport laten een situatie zien die
gedeeltelijk het gevolg is van historische ontwikkelingen en voor
een ander deel te maken heeft met factoren zoals de maatschappe-
lijke rijkdom en de verdeling van de welvaart. De gegevens
rechtvaardigen de conclusie dat over de laatste tientallen jaren
een sterke ontwikkeling heeft plaatsgevonden in de richting van
meer gezondheidsbevorderend gedrag. Deze veranderingen zijn voor
een belangrijk deel het gevolg van een groeiende welvaart en
andere sociale veranderingen. Het lijkt echter niet onredelijk
om aan te nemen dat naast dat soort ontwikkelingen verbeteringen
in de medische kennis ook een belangrijke rol hebben gespeeld.
In de conclusies wordt het medische aspect vooral besproken
vanuit de relatie tussen volksgezondheidsproblematiek en de
ontwikkelingen in het medisch denken. Aldoende wordt de samenhang
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tussen gezondheidsvraagstukken en recreatieve sport vanuit een
sociologische zienswijze benaderd. Sinds de vijftiger jaren wordt
recreatieve sport in het algemeen beschouwd als een belangrijke
factor in de vermindering van hart- en vaatziekten. Het lijkt
waarschijnlijk dat recreatieve sport ook een belangrijk element
kan zijn in de bestrijding van de snel groeiende kosten van
medische en sociale zorg in verband met de vergrijzing van de
bevolking. Met betrekking tot de bestudering van recreatieve
sport vanuit het standpunt van de sociale wetenschappen blijkt
dat de ’gezonde levenswijze’ als een werkelijk bestaand begrip
moeilijk aantoonbaar is.
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