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DEFINITIONS 

Attitude 

Behavioural 
medicine 

The amount of affect for or against some object. 

The interdisciplinary field concerned with the develop
ment and integration of behavioural and biomedical sci
ence. 

Belief a bout an Perceived probable relationship between the object and 
object some attribute. 

Descriptive beliefs Beliefs formed by direct experiences with a given object. 

Exercise Physical activity that is planned , structured, repeti-
tive, and purposeful in the sense that improvement in 
or maintenance of one or more components of physical 
fitness is an objective. 

External beliefs Beliefs that do not correspond to any of the informa
tional items provided. 

Health promotion General health measures directed toward those individ
uals who are still healthy. Primary prevention. 

Inferential beliefs Beliefs that go beyond directly observable events and 
can be based on prior descriptive beliefs but may also 
be formed on the basis of prior inferences. 

Normative beliefs Beliefs that certain referents think the person should or 
should not perform the behaviour in question. 

Perceived general Self-reported, global affective experience rated on a 
well-being positive-negative 5-point ordinal scale. 

Perceived health Self-reported health status. 

Primary beliefs The fundamental determinants of the dependent vari
ab le (attitude , norm) which is to be changed. 

Prospective Seeks to show how the individual can establish a survival 
medicine advantage by helping him to recognize the risks to his 

health and by suggesting how he can reduce these risks 
through various means. 

Proximal beliefs The individual's beliefs which correspond directly to in
formational items. 

Revelatory Communication which reveals obstacles to the individ-
communication ual, which exist in his own stru cture of rules , to changing 

his lifestyle and which initiates a restructuring process 
which leads to permanent changes in lifestyle. 

Subjective norm The total ity of the normative pressures from the mutual 
adjustment of normative beliefs and the motivation to 
comply. 
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INTRODUCTION 

Background 

In recent decades more and more attention has been paid to the significance of 
human behaviour and the values and set of rules controlling it (Totman 1979). 
One part of this problem complex is the importance of positive health behaviour 
(Belloc et al 1972 , Carlsson et al 1979 , Tibbling et al 1986) , which is part of a 
complex lifestyle that may reflect the ability to anticipate problems, mobilize to 
meet them and cope with them actively (Mechanic 1980). The research needed 
to elucidate these questions requires a cross-scientific approach. New concepts 
have arisen such as those comprised by behavioural medicine , which is defined 
as "the interdisciplinary field concerned with the development and integration 
of behavioural and biomedical science, knowledge and techniques relevant to 
health and illness and the application of this knowledge and these techniques to 
prevention, diagnosis , treatment and rehabilitation" (Schwartz et al 1978). 

The industrial setting is an environment particularly well suited to preventive 
and remedial health programs, and the application of behavioural medicine at 
the work place has increased in recent years. Researchers and clinicians are 
becoming aware of the unique opportunities of the work site as a setting for 
basic research and intervention for environmentally related or modifiable health 
problems (Chesney et al 1979). 

There is a new law in Sweden in regard to public health and medical care, 
whereby preventive public health work is accorded greater priority than before . 
During the past decade , several County Councils (Landsting) have approved 
special plans for health promotion. Health promotion in the form of information 
campaigns has for many years been quite extensive in Sweden, both in the mass 
media as well as elsewhere. The lack of selectivity and adaptability to the 
individual, however, often causes the short- term effects of such campaigns to 
be meagre in relationship to the effort expended (Klapper 1960). 

Methods of communication are also needed which can be more readily adapted 
to the individual and which stimulate face-to-face communication (Bjuro et al 
1975, Dishman 1981 , Tones 1981 , Henrysson et al 1982). Research concerning 
behaviour modification has also increased greatly in recent years and has gen
erated a number of theories , methods and techniques (Kanfer et al 1980). It is 
essential that their application should not be limited to individual treatment of a 
clinical psychology character, but rather that their practical application should 
also be tested using scientific assessment so that they can attain widespread use 
within the are'a. of health promotion (Ronn berg 1982). 

We have developed and clinically tested a special method within the area 
of revelatory communication the purpose of which is to get the individual him
self to take responsibility for his health via positive health habits. This method , 
which we have designated as "Hiilsoprofi lbedomning", HPB, (Health Profile As
sessment) , has been developed within the evolvement of a comprehensive pre
ventive health care program at Saab-Scania in Linkoping (ea 6 OOO employees) . 
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The HPB arises from the philosophy of prospective medicine (Laszlo et al 
1981), from which other similar methods have been developed such as the Health 
Hazard Appraisal (Vogt 1981) and the Nottingham Health Profile (Hunt et al 
1980,1981). In contrast to the other methods, the HPB places more emphasis 
on the importance of a two- way communication process. 

Theory 

A biopsychosocial model which originates from "general systems the
ory" 

The theoretical basis for this dissertation is a theory of central importance 
within Behavioural medicine (Schwartz 1982). "It is a biopsychosocial model 
that provides a blueprint for research, a framework for teaching, and a design 
for action in the real world of health care" (Engel 1977). Its basis lies in struc
turalism and holism. According to structuralism it is possible to construct a 
picture or model of what lies behind the things an individual does and says in his 
ordinary day to day existence. An individual's behaviour is seen as the product 
of an underlying structure of rules (Totman 1979). The concept of holism was 
introduced in order to describe "the fundamental factor operative towards the 
creation of wholes in the universe" (Smuts 1926). A whole is more than the 
sum of its component parts. 

The theory model which has the potential to provide a unifying, metatheo
retical framework for integrating biological, psychological, and social approaches 
to health and illness (Schwartz 1982) originates from "general systems theory" 
(Bertalanffy 1973, Engel 1977 , Schwartz 1982, Chotai et al 1985). According 
to this theory, reality consists of hierarchical structures with different levels in 
which the complexity increases the higher up one goes. Each level consists of a 
number of units, or systems, which interact with each other. In turn , each of 
these systems consists of subunits at a lower level, with less complexity , which 
interact with one another. Each hierachical subsystem is autonomous but is 
influenced by and influences other systems by means of feedback mechanisms. 
This means that when a system is disturbed, the system which is functionally 
nearest to it is affected first, but gradually other systems on other levels are 
also affected. Stability in the hierachy exists when there is harmony within and 
between systems. 

Some of man's subordinate and higher hierarchies 

If we start fro.m man as an individual and a system and go downward in the 
hierarchies, the man system consists of a number of subunits, or organ systems , 
which interact to provide good total function in the man system. Each organ 
consists in turn of a very large number of cells which must work together in a 
very disciplined way in order to provide good organ function. 

If we continue upward in the hierachies from the man system we can , for 
example, choose the family as the first social system, and then the people one 
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works with , and then the nation. 

A holon posesses a substantial degree of autonomy 

Special concepts have been introduced and defined , such as the concept "holon", 
in order to describe the conditions which are in force in the interplay within 
and between the different uni ts of the system (Koestler 1967 , 1978 , Koestler 
et al 1969). A holon is a stable, integrated structure which is equipped with 
self-regulating facilities and which possesses a substantial degree of autonomy. 
Irrespective of whether we are talking about cells, individuals or communities, 
they all have their own patterns of activity which occur spontaneously without 
external stimulation. At the same time as they themselves are parts of and sub
ordinate higher hierarchies , they in turn consist of holons in lower hierarchies. 
This is an exeptionally important assertion. It makes it clear that in its exis
tence every holon has to balance two opposing tendencies. That is to say both 
an integrative tendency to function as a part in the larger unit - the dynamic 
expression for complicity - as well as a self-assertive tendency to preserve its 
own individual autonomy - the dynamic expression for wholeness (Koestler 
1978). 

Man must balance the integrative and self-assertive tendencies 

If we apply this reasoning to the individual person, it means that he must 
balance the demands - which are placed on him as a part in a social system 
with successively higher levels - against the demands, which are placed on him 
as an independently functioning individual with biological responsibility for the 
subordinate hierarchies of organs, cells, and so on. Thus the individual must 
follow the set of rules or codes (Koestler 1978) which govern every hierarchy 
and which provide stability and structure to the holons which make them up 
(Fig. 1). 

INTEGRATIVE TENDENCY 
Physical 

I B A L A 

Social 

N c EI 
Biological Mental 

SELF-ASSERTIVE TENDENCY 
Figure 1. Model of man's two balanced tendencies . 

External 
environment 

Man 

Inner 
environment 

Social activity corresponds to the integrative tendency, and the needs for 
social contact and the sense of belonging to a group are so important to species 
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survival that their absence produces distress and dysfunction (Kaplan et al 1977 , 
Broadhead et al 1983) . Research strongly supports the importance of man 's 
social integration in regard to resistance to illness (Chesney et al 1982, Gottlieb 
et al 1984). Social support is more t han simple environmental exposure. It can 
also be studied as a direct determinant of health or illness (Broadhead et al 
1983). 

Sound health habits correspond to the self-assertive tendency 

The individual's responsibility for his own subordinate hierarchies is positioned 
against the requirement for participation in social hierarchies . Cells and organ 
systems require stimulation in the form of physical activity (Belloc et al 1972 , 
Morris 1973, Andersen et al 1978, Fentem et al 1981 , Stromme et al 1982), 
nutritious diet (Belloc et al 1972 , Hjermann et al 1981) and the absence of 
drugs and other poisons for survival and good function. Time for rest and 
recreation is required in order to regain one's strength and build oneself up 
again both psychologically as well as physically. In other words, in his lifestyle 
the individual must consciously give priority to himself and his health. Sound 
health habits consequently correspond to the self-assertive tendency while the 
integrative tendency corresponds to the need for social contact and activity. 

Feedback processes test behaviour against rule systems 

The systems of rules , or codes, which are developed within the person thus must 
give the person the ability to balance the two tendencies - the integrative and 
the self-assertive. Each behaviour gives the individual feedback for comparison 
with his own system of rules. lf the action in qu estion is not in accord with 
the rules system and therefore does not get immediate approval, cognitive con
sistency is consequently not present and an inner process of comparison with 
continued feedback is repeated until there is consistancy (Totman 1979). Rules 
are tested in this way not only in actual behaviour but also in the exchange of 
opinions in conversation with others. 

As is evident from the theory model , however, an individual's behaviour is 
not solely the product of his own rules , but is also the result of tendencies and 
limitations. Every action a person performs can therefore be assumed to be the 
result both of rules applied in response to social cues and limitations imposed by 
the physical environment, and of the biological and psychological characteristics 
of the subject himself (Totman 1979) (Fig . 1) 

Deficient person-environment-fit causes stress 

In order to attain a person-environment fit (PE fit) it is thus necessary that the 
individual 's rules system is able to balance both opposing tendencies (Caplan 
1983) - the self-assertive tendency which involves adjustment between the indi
vidual's needs and the resources of the external environment, and the integrative 
tendency which involves adjustment between the demands of the environment 
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on the individual and his ability to fulfill them . Adjustment can occur objec
tively (coping) by means of environment mastery, when the individual masters 
the environment or makes changes in himself. Subjective adjustment means 
that by means of defence mechanisms the individual brings about dissortion 
of something in his perception of reality or in his perception of his own abili
ties (Caplan 1983). Inadequate adjustment with difficulties in balancing both 
tendencies and attaining cognitive consistency subjects the individual to stress 
(Koestler 1978). 

Generative rules create a lot of behaviour strategies 

The range of actions it is possible to envisage is virtually infinite. Therefore , 
social behaviour must be represented as the product of generative rules or rules 
capable of generating a virtually infinite range of actions (Totman ] 979). One 
rule can create many different behaviour strategies. The best single predictor of 
an individual 's behaviour is his "intention" to perform that behaviour (Fishbein 
1975) . 

Attitude and subjective norm as generative rules 

Three major facts influence the magnitude of the relationship between inten
tion and behaviour: the degree to which intention and behaviour correspond 
in their levels of specificity , stability of the intention, and the degree to which 
carrying out the intention is completely under the person 's volitional control. 
Performance of a behaviour may depend on other people or on the occurrence 
of certain events. Therefore a person may be unable to carry out his intention 
(Fishbein 197 5). 

An intention is a function of both attitude and subjective norm 

The complex intrapersonal processes in an individual which generate a specifi c 
intention to carry out a specific action are elucidated in a modified theoretical 
framework of Ajzen / Fishbein (Fig. 2). According to this it is clear that a per
son's behavioural intention is viewed as a function of two factors , his attitude 
toward the behaviour and his subjective norm. Each of these is viewed as a 
general predisposition that does not predispose the person to perform any spe
cific behaviour (Fishbein 1975). In this model, attitude and subjective norm 
can consequently be said to correspond to the "generative rules" which were 
described earlier . To simplify somewhat, the subjective norm can be seen as 
the part of the rules system which correspond to the integrative tendency when 
it is generated by normative beliefs about whether important others think the 
person should or should not perform the behaviour in question. An attitude is 
genererated by beliefs about what the consequences of a specific behaviour will 
be for the individual himself, and thus corresponds most closely to the rules 
system of the self-assertive tendency. 
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G 

G 

E <0 c ·- c. ::::i - m +- ·- o c 
zoc-c~o~Em~-ocm-

Ecoc c.::> co- oc 
C'+-Or....Eco- occo 

Figure 2. Processes intervening between presentation of inf ormation and be
haviour change, modified after Ajzen/ Fishbein . 
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It is essential to distinguish between belief, attitude, subjective norm, 
intention and behaviour 

In this model it is essential to distinguish between belief, attitude, subjective 
norm , intention and behaviour (Fig. 2). The primary beliefs in the form of 
normative beliefs and beliefs concerning the consequences of behaviour serve as 
the fundamental determinants of the subject ive norm and t he attitude. These 
are the determinants of the intention , which in turn are the determinants of 
the behaviour. An influence attempt may fail to affect change in behaviour 
even if the information has been accepted , because it does not produce the 
desired effects on proximal or external beliefs , so that primary beliefs are in turn 
modified so that the process can continue. The subjective norm concerning a 
behaviour is based on the entire set of primary normative beliefs . 

A person's attitude towards a behaviour is based on the the entire set of 
primary beliefs inferring that performing the behaviour will lead to certain con
sequences , but also on his evaluation of these concequences. To bring about a 
desired attitude change a preceding evaluation process is thus needed . Corre
spondingly, a change in the subjective norm demands a prior process in which 
the motivation to comply is determinant. If the desired intention towards a 
particular change in behaviour is to be created, a further evaluation process 
involving adjustment of the subjective norm and the attitude is required . The 
relative value of each of these determinants varies as a function of the variable 
for individual differences and the behaviour in question. 

The scope of the dissertation 

The basic question asked in this dissertation is "Can information about health 
produce desirable changes in lifestyle?" and in elucidation of what a desirable 
change in lifestyle is , also involves the question "ls there any connection between 
lifestyle and health?" . 

According to the model below, the primary question at issue involves a series 
of su bquestions . 

Inform a· 
I-

Target 
H 

Communi· 
t--1 

Rules 
I-

Life 
I- Healtn tion group cation structure style 

What it is that constitutes a desirable change in lifestyle is discussed in light 
of the relationship between rules structure - lifestyle - health. In analysing 
the possibility of reaching the right target group with information by means of 
communication which results in a change in lifestyle via a change in one 's rules 
structure , the new concept "Revelatory communication" is being introduced. 
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AIMS OF THE DISSERTATION 

To study: 

Lifestyle and health (papers II , IV , VI , VII). 

Who were reached by and participated in a mass media health information 
campaign (paper IJI , IV). 

Attitude and behaviour changes in connection with the campaign (paper 
V). 

The intrapersonal process which generates permanent changes in lifestyle 
(paper V, VII). 

"Halsoprofilbedomning", HPB (Health Profile Assessment) as revelatory 
communication (paper VII). 

Which target groups are most important and wh ich are most difficult to 
reach (papers I , III , IV , VII) . 

HPB as an instrument for screening important target groups (paper VI). 
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MATERIALS AND METHODS 

This study is based on the following five materials: 

• All employees of Saab-Scania, Linkoping, in the age group 50- 59 years 
(papers 1, II). 

• A total population study of persistent participants in a 1-year newspaper 
health information campaign in Linkoping (papers III , IV , V). 

• A random sample of the population of the city of Linkoping (papers III, 
V) . 

• Employees at Saab-Scania, Linkoping m the age group 40 years (paper 
VI). 

• A random sample of employees at Saab-Scania, Linkoping (paper VII) . 

A study of all employees at Saab-Scania, Linkoping, in 
the age group 50-59 years (papers I, II) 

The study group included all 1 313 employees of Saab Aircraft Division , Saab
Scania, Linkoping , · in the age group 50- 59 years. The entire study group is 
presented in Table I. 

In 1975 everyone in the study group was called during their working hours 
to the company 's Physical Fitness Centre to be interviewed , weighed, measured 
and have several other physical measurements taken. The interview covered 
physical exertion at work , mode of travelling to work , smoking habits , physical 
exercise before age 20 and current exercise habits. The measurements taken 
included systolic blood pressure, height , weight and skeletal diameters of the 
wrists (radio-ulnar) and the knees (at the condyle level of the femur) (von 
Diibeln 1959). The blood pressure was taken after about 10 minutes in a sitting 
position. A submaximal work test was performed on a mechanically braked 
bicycle ergometer (Astrand 1977). A nomogram was used to estimate maximal 
aerobic power from the working pulse and the load, corrected for age (Astrand 
1960). The physical conditioning index was calculated using skeletal weight and 
working pulse (von Diibeln 1965 ,1966). 

Table l. All employees of Saab Aircraft Division, Saab-Scania, Linkiiping, Swe
den, in the age group 50- 59 years. 

Men Women Total 
Workers 512 (94%) 33 (6%) 545 (42%) 
Salaried employees 691 (90%) 77 (10%) 768 (58%) 
Total 1 203 (91 %) 110 (9%) 1 313 (100%) 
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Information was also obtained from personnel records about sex , age and 
type of employment. For the workers the number of days reported sick in 1974 
and 1975 was included. For the salaried employees the number of days reported 
sick between 1970 and 1975, as well as the educational level (low = elementary 
school, medium = secondary school , high = university) and level of responsibility 
at work were taken into consideration. When rating the level of responsibility , 
the two main criteria used were work function and degree of difficulty (SAF 
1975) . A worker's sick leave included only the number of working days on 
which he / she reported being sick (max 269 days / year). Salaried employees had 
a maximum of 334 days, including all the days of the year except holidays . 

In order to gain some idea as to the systematic error caused by earlier drop
outs due to death , early retirement and disability retirement , a retrospective 
comparison was undertaken between salaried employees and workers between 
the ages of 50- 59 for the years 1964- 1975. This comparison showed that more 
workers (5%) than salaried employees (3%) had died, and that a considerably 
greater number of individuals had been awarded disability pension or had gone 
into early retirement among the workers (5%) than among the salaried employ
ees (1%) (p < 0.01). Those in the investigation group who failed to appear at the 
Physical Fitness Centre, despite personal contact, are categorized in Table II. 

Table II. Dropouts - reasons for not participating. 

Workers Salaried employees Total 
Men Women Men Women 

Declined because of phys- 53 2 30 3 88 
ical handicap 

Declined for other reasons 62 2 35 4 103 
Reported sick 24 0 20 2 46 

Deceased 0 0 I 0 1 
Total dropouts 139 4 86 9 238 

Percent dropouts 27% 12% 12% 12% 18.1% 

The design of a total population study of persistant partic
ipants in a I-year newspaper health information campaign 
in Linkoping (papers III, IV, V) 

In 1977- 1978 the newspaper Ostgotacorrespondenten (Corren) ran a 1-year 
campaign for better health in Linkoping and Motala (Malmgren et al 1981). 
The campaign was called "Piggare med Corren" (Get fit with the Corren) and 
included exercise, dietary and antismoking components . It was given a great 
deal of publicity in the newspaper with special supplements every week. Ap
proximately ten informative meetings were arranged in Linkoping with special
ists from the University Hospital, the Saab-Scania Physical Fitness Centre and 
Linkoping University, and readers' questions were answered in the newspaper . 
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Cooperation was established with t he local indoor and outdoor sports organi
zations which resu lted in the formation of about twenty new exercise groups 
in Linkoping. Company teams were formed and competitions were held be
tween different places of work. There has probably never been a more intensive 
newspaper campaign in Sweden to increase people's awareness of their health. 

The campaign started in April 1977 and ended in March 1978. Participants 
in the cam paign registered voluntarily. Information on the participants was col
lected from registration forms , monthly reports , fitness tests and questionnaires. 
2 887 persons regi stered for the campaign. The mean age of the registered par
ticipants was 40.4 years. 67% were women and 33% men . During the campaign 
the registrants sent monthly reports to the newspaper with information about 
their exercise , weight and smoking changes . 1 622 (56%) of the 2 887 persons 
who registered for the campaign sent in monthly reports at least once. 199 
(7%) sent in all monthly reports. 1 212 of the 2 887 registrants expressed an 
interest in participating in a fitness test at the Saab-Scania Physical Fitness 
Centre in Linkoping. All 1 212 were called , with 844 persons (70%) participat
ing in the first test which took place between March and May, 1977. These 844 
persons were called again one year later for follow-up. 255 persons participated 
in the second test in April 1978. The fitness test included interviews, mea
surements and a submaximal work test on the bicycle ergometer. The interview 
covered exercise and smoking habits. The measurements taken included systolic 
blood pressure , height , weight and the same anthropometric measurements as 
described earlier (von Dobeln 1959). 

After the campaign a questionnaire was sent out in April 1978 to (Fig. 3): 

A. All participants who had taken part in the first fitness test (844 persons). 

B. All participants who had taken part in the "quit smoking" part of the 
campaign (418 persons). 

C. All participants who had sent at least ten monthly reports to the newspa
per ( 433 persons). 

D. All parti cipants who had sent in one or more of the last 3 monthly reports 
and who did not fit into one of the other categories (220 persons). 

Of 1 568 participants who received the questionnaire , 935 persons (60%) 
returned it. The lowest response rate was among the participants in group B 
(39%), and the highest was in groups C (84 %) and D (70%), i.e. , those who 
sent in most of their monthly reports. The combination of categories containing 
the greatest number of persons who answered the questionnaire was comprised 
of those who took part in the first fitness test and who sent in 10- 12 monthly 
reports. 
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N = 1568 

B n=266 c 

D 

n=555 

Figure 3. Target group for questionnaire to registrants in the campaign (A J 
who participated in the fitness test (n =844J , (BJ who participated in the "quit 
smoking" part of the campaign {n =418J, (CJ who sent in 10- 12 monthly reports 
{n =433J, (DJ who sent in at least one of the last three monthly reports and who 
do not fit into categories A , B, or C. 

The questions in the questionnaire pertained to exercise habits before th e 
campaign and number of different exercise activities before and during the cam
paign . There were also questions about exercise injuries which had posed an 
obstacle to continued exercise and had also resulted in calls to a doctor and sick 
leave . The questionnaire included questions about diseases before the campaign, 
perceived symptoms before and after the campaign , and experiences of feeling 
more or less healthy / ill in connection with the campaign. 

A study of a random sample of the city of Linkoping (pa
pers III, V) 

The sampling was carried out by the County Administration Data Section. The 
population is defined as inhabitants of the city of Linkoping over the age of 
17 years . There are 65 735 persons in the population and a random sample 
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of 248 persons was used for this study (Fig. 4). A questionnaire was sent to 
this sample one year after the campaign ended. Of the 248 questionnaires 
sent out, 204 (82%) were returned or answered by telephone. The returned 
questionnaires were representative for the age distribution of the population , 
but men were slight ly underrepresented. Of the 44 persons who did not return 
the questionnaire , 35 could not be reached ,6 refused to answer, 2 were sick and 
I was deceased. 

Population of the City of Linkoping, N = 65 735 

12 

l Random sample from 

r---~J,.,Q City of Linkoping, n = 248 

Participants in the campaign from 

City of Linkoping, n = 2 249 

Figure 4. The population, the registrants in the campaign and the random sample 
from the city of LinkO"ping. 

The questions asked in the questionnaire were in reference to awareness of the 
"Piggare med Corren" campaign, exercise , dietary and smoking habits after the 
campaign , and attitudes toward exercise , diet and smoking after the campaign. 

The percentages obtained in the random sample can be genera lized to the 
population of the city of Linkoping with a 95% confidence in terval so that these 
lie within the following limits: 
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Percentage Percentage 
m the ran- interval 
dom sample in the pop u-

lation 

10% 6.5- 15% 
20% 15- 26% 
30% 24- 36.5% 
40% 33.5- 4 7% 
50% 43- 57% 

60% 53- 66.5% 
70% 63- 76% 

80% 74- 85% 
90% 85- 93% 

Health Profile Assessment, HPB, and the employees at 
Saab-Scania, Linkoping, in the 40 year old age group (pa
per VI) 

Since 1982 "Hiilsoprofilbedomning", HPB, (Health Profile Assessm ent) has been 
carried out on employees at Saab-Scania in Linkoping when t hey become 40 
years old. The HPB has replaced the general medical check-up carried ou t on 
company employees in this age group. In 1982 there were 50 workers and 112 
salaried employees wh o were 40 years old. 38 persons (23%) declined participa
tion in the HPB. Of the 124 participating 40-year-olds, 10 (8%) were women . 

The HPB comprises three components: self assessment of important health 
habits , self assessment of some health experiences, and some medical and phys
iological measurements. The HPB is begun with a co nversation based on a 
questionnaire , which is followed by measurements of blood pressure , anthropo
metric measurem ents, and a submaximal work test on the bicycle ergometer, 
and it is completed with a discussion. The dialogue is begun with questions 
about physical activity prior to the age of 20 years and the person's current j ob 
situation. 

The questionnaire consists of eleven questions on a 5-point ordinal scale 
the answers to which shed light on some important health habits and what 
the participant considers his state of health to be. Only one of the five given 
response alternatives can be chosen. The questions are based on having the 
participant make a self assessment which reflects his awareness and beliefs that 
are associated with the respective questions. 

All questions refer to the past month and the first fiv e questions in the 
questionnaire concern: mode of transportation to work, leisure-time activities , 
exercise (in sweat suit or appropriate training clothes for the purpose of main
taining or improving one's physical condition or health), diet , and tobacco use. 
The person conducting the dialogue and test transfers the answers from the 
questionnaire to a new form and by means of supplementary questions tries to 
help the person undergoing the HPB to determine whether he has correctly un-
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derstood the questions and answered them accurately . He then has a chance to 
revise his assessment. The next two questions concern alcohol intake and drug 
consumption (tranquilizers , sedatives, or drugs for sleep and/or pain relief) . 

The final questions concern the individual's perception of psychosomatic 
symptoms, stress , loneliness and health. 

The measuremen ts are begun with systolic and diastolic b lood pressure. 
Overweight and underw eight are assessed by the same anthropometric measure
ments as described earlier (von Dobeln 1959). The measurements are followed 
by a submaximal work test on the bicycle ergometer du~ing which the individual 
also makes an assessment as to how strenous he thinks the test is based on the 
so-called RPE-scale , 6- 20 (Borg 1970, 1982). 

A study of a random sample of employees at Saab-Scania, 
Linkoping (paper VII) 

A study was done in 1983 at Saab-Scania in Linkoping. It comprised 610 em
ployees random ly selected from a total of 6 241 employees. 59% of the subjects 
were salaried white-collar employees and 41 % were blue-collar workers. 18% 
were women. 

A comprehensive questionnaire was sent to the selected group in the Spring 
of 1983 and after two reminders the response rate was 85.3%. The questions 
asked in the questionnaire referred to health habits and leisure time activities, 
among other things . The questionnaire also included questions about utilization 
of the company's preventive health care and recreational resources and possible 
changes in exercise habits and the reasons for these ch anges. 



22 

22 A Health Information Campaign and HPB as Revelatory Communication 

STATISTICAL METHODS 

The information was computer processed (papers 1- V, Vll). The material was 
processed with standard statistical packages SPSS (papers 1- V, Vll), and OSIRIS 
(paper I). The statistical methods used were AID analysis (paper I), paired t
tests (papers 1- 111), Fisher's exact test (paper Ill) and the chi-square test (papers 
II- Vl). 

AID-analysis is a "stepwise analysis" in which the material to be analysed is 
successively divided into two mutually exclusive p'arts in such a way that they 
differ as significantly as possible from each other with respect to the dependent 
variable. After the first division , the two groups obtained are divided, and these 
groups are in turn divided into two groups , still with respect to those predictors 
giving the strongest possible contrast regarding the dependent variable . 
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RESULTS 

Risk factors and reported sick leave among employees of 
Saab-Scania between the ages of 50 and 59 years (paper 
I) 
Groups with high vs. low rates of sick leave 

AID-analysis was used to analyse the number of sick leave days in 1974- 1975 
for the workers and the number of sick leave days for the salaried employees in 
1970- 1975. As predictors we used sex, age, blood pressure, physical conditioning 
index, smoking , exercise, weight, estimated maximal aerobic power, overweight, 
participation in the interview / measurements and the completion of the work 
test . Educational level and level of responsibility were also used as predictors 
for the salaried employees. 

With regard to days absent for the workers, further breakdown into smaller 
groups as unlike each other as possible could only be done via the predictor 
"participant in interview / measurements". Those who had not participated in 
the interview and measurements were defined as the group with the highest rate 
of absenteeism , a mean of 82 days as compared with a mean of 27 days absent 
for the participants. The other predictors were not strong enough to warrant 
further subdivision. 

Of the 759 salaried employees, 166 did not participate at all in the investi
gation, or else they only participated in the interview, during which they said 
that they did not exercise. These formed a high-risk group whose mean absence 
was almost three times that of the others. 

Corporate reported sick leave and its relationship with 
education, responsibility and blood pressure (paper II) 

Among the workers , high blood pressure was not related to absenteeism , but 
the salaried employees with high blood pressure appeared to have a lower rate 
of absenteeism. This relationship in the salaried group was analysed further and 
blood pressure was compared for groups with different levels of education and 
responsibility (Fig. 5). 

The only combination which showed a lower than average number of sick 
days with a higher than average blood pressure was low level of education and 
medium level of responsibility. A similar tendency was found in the combination 
medium level of education and high level of responsibility. 
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Figure 5. Comparison of the intervariation of blood pressure with different com
binations of educational leve l and leve l of responsibility, with absence due to 
illness values for these combinations; salaried employees. Educational level: 
LE=lo w. ME= medium, HE=high . Le vel of responsibility: LR=lo w, MR =medium, 
HR =high. 

Who were reached by and participated in a one year news
paper health information campaign? (paper III) 

Analysis of questionnaire response , dropout and participation of the 
registrants in the campaign 

Slightly m ore than half of the registrants who did not answer the questionnaire 
(52% ) participated in t he first fitness test . This makes it possible to study the 
non-response and dropout problems by analysing the resu lts from both the tests. 
A m odel of t his analysis is presented in Fig. 6. In the following comparisons, 
questionnaire response (comparisons 1, 2 and 3), dropou t (comparison 4) and 
participation (comparison 5) are studied. 
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Answered the 
questionnaire 

Did not answer 
questionnaire 

Analysis of results from fit
ness test one 

Participated Participated 
only m m 
test one both test 

one and 
test two 

A B 
n = 303 n= 214 

c D 
n = 286 n= 41 

N= 844 

Analysis of results from 
fitness test two in group 
participating in both tests 

E 
n= 214 

F 
n= 41 

Figure 6. Model for analysis of the results of the fitness tests. 

1. In comparing A + B to C + D , differences in starting values in fitness 
test one for those who answered and those who did not answer the ques
tionnaire can be seen. The comparison shows that the group that did not 
answer the questionnaire contains more non-exercisers (p < 0.01) and more 
smokers (p < 0.01), compared with those who answered the questionnaire. 

2. In the comparison between B and D , the initial values in fitness test one 
are analysed for those who were motivated enough to come back for the 
second test. Even in this motivated group we find that the group that 
did not answer the questionnaire contained more smokers (p < 0.05) and a 
tendency (not significant) toward more non- exercisers, as compared with 
those who answered the questionnaire. 

3. The changes from B to E are compared with the changes from D to F . 
This analysis shows whether there is any difference from test one to test 
two between the groups which had answered and those which had not 
answered the questionnaire. The results show that very few of the persons 
who returned for the second test did not answer the questionnaire , and also 
that both groups had positive changes with regard to exercise and smoking 
habits. Non-exercisers decreased from 19% to 4% and smokers from 19% to 
10% in the group answering the questionnaire. The corresponding figures 
for those who did not answer the questionnaire are 27% to 17% for non
exercisers and 34 % to 22% for smokers. The differences in improvement 
in these two groups , however , are not significant. Wheh these groups are 
compared , we also find a significant decrease in weight (p < 0.01) and a 
significant increase in estimated maximal aerobic power (p < 0.05) in the 
group that answered the questionnaire, whereas no improvements were 
found among those who did not answer the questionnaire. 
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4. A comparison is made between those who came for just the first test (A 
+ C) and those who came for both tests (B + D) , and this illustrates 
the problem of dropout. When the starting points in fitness test one 
are compared for these two groups, we can see that the group which did 
not come back a second time contained more non- exercisers (p<0.01) 
and more smokers (p< 0.05) , and that the mean age was lower (p <0.01) 
compared with those who came for both tests (B + D). The estimated 
maximal aerobic power was also significantly higher in B + D compared 
with A + C (p < 0.05). 

5. The comparison between B and C illustrates the difference in the starting 
values in fitness test one for those who participated the most (group B) 
and the least (group C), respectively, with the regard to both tests and 
questionnaires. The analysis shows that the group which participated 
least (group C) consisted of more non-exercisers (p< 0.01) and smok
ers (p < 0.001) compared with group B. The average age was also lower 
(p<0.01) in group C compared with group B. 

Who were reached by the campaign according to the random sample 
from the city of Linkoping 

Six percent of the sample reported that they participated in and followed the 
campaign regularly. There are no significant differences between the sexes, in 
spite of the fact that women said that they paid more attention to the campaign 
than the men . Clearly, awareness of the campaign in the city was high, as only 
3% said they had not heard of it and the majority had read about it (Fig. 7). 
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1. Participated in the campaign and followed it regularly. 

2. Never participated in the campaign but followed it regularly . 

3. Knew about the campaign and read about it now and then . 

4. Knew about the campaign but never read anything about it. 

5. Never heard of the campaign. 

Figure 7. Awareness and participation in the campaign in the sample. 

Occurrence of exercise injuries in voluntary participants 
in a 1-year extensive newspaper exercise campaign (paper 
IV) 

Exercise ha bits 

Only 50 persons (5%) said that they did not exercise before the campaign, 44% 
exercised at least 1~2 times a week, and the rest exercised occasionally. In 
this respect there was no difference between men and women, but there was a 
difference regarding change of exercise habits, which was indicative of whether 
or not the exercisers had begun new and different exercise activities. 43% of 
the women and 35% of the men (p<0.05) participated in a greater number of 
different exercise activities during the campaign than before it. 6% of the women 
and 8% of the men participated in fewer different exercise activities. 
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Exercise injuries - exercise habits 

15% of the individuals in the group which exercised 3- 5 times a week before the 
campaign were injured as compared with 6.5- 8% of those who did not exercise 
before the campaign (p < 0.05). 

The mean number of different exercise activities / participant before the cam
paign was 2.5 for the injured persons and 2.0 for the others (p < 0.01). The in
crease in the mean number of activities / participant was not significantly greater 
for the injured individuals: 0.6 compared with 0.5 activities for the noninjured 
participants. 

Attitude and behaviour change in connection with a 1-
year newspaper health information campaign (paper V) 

Random sample - changes of attitudes in the population of the city 
of Linkoping 

Almost half of those being asked thought that their attitudes toward diet, exer
cise and smoking had changed since the campaign started , so that they currently 
thought it was more important to have sound dietary and exercise habi ts and 
more dangerous to smoke. Thus , during the last two years a large number of 
people have become more aware of the importance of positive living habits . 
Most of them say that information via t he press, radio and TV has caused 
their change in attitudes (Table III) . The "Get fit with Corren" (" Pigg are med 
Corren") campaign, how ever, seems to have had very littl e effect. 

Table III. Random sample (N= 204). Causes of positive ly changed i attitude 
concerning importance of health of diet , exercise , and smoking {several response 
alternatives are possible}. 

Diet Exercise Smoking 
n= n= n = 

Information via press , radio , TV 63 46 70 

Personal experience 45 44 19 

"Piggare med Corren" 12 16 17 

Influence of friends 14 15 13 
Information via brochures etc. 18 10 13 
Other 4 2 1 
Total 98 87 88 

Random sample - changed attitudes and changed habits 

An interesting question involtves the extent to which change in attitude is cou
pled to a change in behaviour and whether there is any difference in this respect 
between the various reported causes for changing attitudes. A comparison was 
therefore made between the number of people who improved or did not improve 
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their habits and the reasons given for the change in attitude. It showed that for 
every reported cause for change in attitudes, about just as large a percentage of 
people changed attit udes irrespective of whether this resulted in improvement of 
the health habit in qu estion. However , smoking constitutes a marked exception 
in that 59% of those wh o smoked less report "ow n experience" as the cause of 
a changed attitude , compared with only 11% of those who had not improved 
their smoking habits . 

A comparison between changed attitudes and changed habits (Fig . 8) shows 
that a large number of those ~ho changed their attitude towards diet also 
changed their dietary habi ts (80%), but that many of t hose who did not change 
their attitude still changed t heir behaviour(30%). 47% of those who changed 
their attitude towards exercise also improved their exercise habits, and among 
those with an unchanged attitude (12%) very few changed their exercise habits . 
As far as smoking is concerned , a change in habit was not much greater among 
those who changed their attitude (19%) than among those who did not change 
their attitude (12%). 

DIET EXERCISE SMOKING 

50% 

Diet Exercise Smoking 
n = n = n = 

~ Positive attitude change without improved habit 19 46 71 
l2Sllll Both positive attitude and improved habit 74 40 17 
~ Improved habit without attitude change 31 14 13 
D No change 71 103 99 -Missing values 9 4 

Positive attitude change 98 87 88 
Improved habit 105 54 30 

Figure 8. Distribution of pos itive attitude and habit change in random sample 
{N=204} with regard to diet , exercise and smoking. 
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Participants in the campaign - Motives for registering for the anti
smoking part 

The most important motives reported for registration for the anti- smoking part 
of the campaign were "for the sake of health" (72%) and "better fitness" (38%). 
Of those who registered , 11 % succeeded in giving up smoking without starting 
again during the campaign. Those who smoked at the start of the campaign 
reported having a number of positive beliefs concerning the benefits of smoking 
(Table IV). There were also a number of negative beliefs reported as motives 
for giving up smoking (Table V). In a comparison between reasons for a lack of 
success and reported motives for smoking, "the smoke desire is too strong" was 
the most frequent reason attributed to the motive "to give myself a reward". 
The most frequent reason for non-success connected to the motive for smoking, 
"in order to get calm", was "too nervous". 

Table IV. Positive beliefs for smoking given by participants who stopped smoking 
during the campaign. 

Number who re- Stopped 
Positive beliefs sponded affir- smok-

matively, n = ing, % 
Gives concentratic I 35 11 
Gives calmness 64 9 
Gives relaxation 99 11 
ls "company" 92 9 
Is areward for effort 39 10 
Keeps the hands busy 52 10 

! ls stimulating 61 12 J 
Table V. Negative beliefs about smoking given by participants who stopped smok
ing during the campaign. 

Number who re- Stopped 
Negative beliefs sponded affir- smok-

matively , n = ing, % 
Causes symptoms 64 8 
Expensive 87 12 
Creates addiction 93 7 
Leads to disease 102 11 
Not a good example 38 11 

Comparison of results for participants in the campaign and the ran
dom sample from the city of linkoping 

The study of campaign participants and the random sample study demonstrate 
which motives are considered the most important in terms of the intention 
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t o exercise more , to exercise more and to exercise. There was rather good 
conformity to the motives "better health" and "fitness motive". Reduction of 
weight was reported as important concerning both in terms of the intention to 
exercise more and the actual increase in exercise , whereas the recreation motives 
were important in maintaining of the exercise habit. 

Health Profile Assessment as a screening instrument (pa
per VI) 

Presentation of the results from the HPB of the 124 participating 40-year-old 
employees is based on the extent to which negative components were found in the 
examinations of each person . The components are comprised of the individual's 
health habits, perceived health and physiological/medical test measurements. 
Limits and frequency distributions of negative components are shown in Table 
VI. 

Table VI. Limits and frequency distribution of negative components originating 
from "Hii.lsoprofilbedo"mning", {Health Profile Assessments) carried out on 124 
40-year-old employees at Saab-Scania in LinkO"ping. 

Limits Number of persons (n) 
Exercise 1-2 61 (49%) 
Diet 1- 2 68 (55%) 
Tobacco use 1- 4 39 (31%) 
Alcolhol intake 1-2 1 (1%) 
Drug consumption 1- 2 5 (4%) 
Symptoms 1- 2 26 (21%) 
Perceived stress 1-2 25 (20%) 
Perceived loneliness• 1- 2 -

Perceived health• 1- 2 -

Blood pressure Too high 8 (6%) 
Cardiovasc. Medic. Yes I (1%) 
Diabetes Yes 0 (0%) 
Weight Overweight or 14 (11%) 

underweight 
Cardiorespiratory 1- 2 17 (14%) 
endurance (CRE) 

• Questions not included in this study 

The participants' low CRE, perceived stress, troublesome symptoms, high 
blood pressure according to (Andren et al 1983), and overweight or underweight 
go along with poor health habits. Only 8 of the 44 participants with burdensome 
stress and symptoms had these problems without having them coupled with low 
CRE, poor health habits, high blood pressure, overweight or underweight . 
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The majority of the 40-year-old employees (55%) had only 0- 2 negative com
ponents according to the definitions in Table IV. 15% had high blood pressure , 
took cardiac medication, were stressed very often, had very poor CRE (Fig . 9) 
or had a total of at least four negat ive components. 

A. High blood pressure, cardiac medication, very oft en stressed, expenences 
some symptom very often , very low cardiorespiratory endurance or a total 
of > 3 negat ive components. 

B. 3 negative components or totally inactive physically. 

C. 1- 2 negative components. 

D. 0 negative components. 

Figure 9. Presence of negative health components in 124 4 0-year-old employees 
participating in "Hiilsoprofilbedo'mning", HPB, (Health Profile Assessment}. 
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Reported reasons for "no more exercise" in the Saab
Scania random sample (paper VII) 

ln the study at Saab-Scania most of those who reported that they had lately 
begun exercising responded to the question about what or who has influenced 
this decision pred ominantly by stating that it was their "own conviction" (Table 
VII) . 

Table Vil. Factors influencing more exercise lately (several answers possible). 

If you have begun to exercise regularly !a.tely, what or who influenced 
your decision ? 

n= 
Own conviction 170 
Another person or persons 32 
Other reasons 20 
Work test or HPB 12 
Ordination from health care personnel 4 

Only 18.5% of those asked considered themselves to be sufficientlty active 
so that they therefore did not exercise more , and not even 1% did not exercise 
more because exercise was not so important. The predominant explanation as 
to why they did not exercise more was that there was not enough time. 

A comparison between the leisure time activity profiles of those who never 
exercised (wearing exercise clothes and for the purpose of improving one's con
dition or health) and those who exercised regularly at least three times a week 
shows that those who were very active exercisers were considerably more active 
in their leisure time than the non-exercisers (Fig. 10). 

Of those who indicated a lack of time as a reason for not getting more 
exercise , there were only 15% who never exercised , or just as many as there 
were of those who were very active exercisers (Table VIII). There is no difference 
between those who indicated a lack of time for exercise and the others concerning 
civil status and the amount of time needed for travelling to and from work. Of 
those who considered themselves to be sufficiently active there were 31 % who 
never exercised or exercised only now and then. 

Of those who indicated a lack of time as an explanation as to why they did 
not exercise more , an aversion to utilizing work time for exercise was greatest 
among those who never exercised (36%) and the proportion that were clearly 
positive was smallest . The most active were most positive toward utilizing work 
time for exercise (76%) and they were least negative and doubtful. 
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Never exercise (n=100) 

Never Seldom Now Often Very Mean 
and often 
then 

3 4 5 I I 
I 

4.3 4 . 2 

Pa inting, carpentry, cleaning 3.4 3 .0 

Gorden work . shovel snow 2.9 2 .8 

Outdoor l i fe 2.8 2 .8 

Take walk s, bi cyc le 3.0 3 . 7 

Spec tato r sport s 1. 7 2 . 9 

Dan ce . disco, folkdance 2 .0 2 . 7 

Movie s, restaurants etc 2. 1 2 .6 

Courses. study circ le s, adult educ. etc 2. 1 2 .6 

Theatre, concerts, mu seum s , e xhibits ate 2 . 3 2 .5 

Actively participate in c lub work 1.8 2 .5 

Actively involved with theatre. 
painting, song, needl e work , knitting etc 

1.9 1.5 

Figure 10. Leisure time activity profiles for exercisers and non-exerc isers. 

Table VIII. R eported resons f or not getting more exe rcise the past year distributed 
according to exercise habits {col %}. More than one answer possible. 

Haven 't 
Illness , 

Think 
locomo-

Exercise Sufficient Lack of gotten exercise 
n = tor 

habits ly active time around 
problem , 

IS 

to it .. boring 
mJury 

Never 100 13(14%) 31(15%) 39(29%) 16(36%) 16(52%) 
Now and then 157 16(17%) 68(33%) 61(45%) 12(27%) 10(32%) 
1- 2 times/ wk 158 26(27%) 74(36%) 28(20%) 10(22%) 4(13 %) 
2: 3 times/ wk 92 40(41 %) 29(14 %) 6(4 %) 6(13%) 0(0%) 
Missing val. 13 1(1%) 3(2%) 3(2%) 1(2%) 1(3%) 
Total 520 96 205 134 45 31 
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DISCUSSION 

Methods 

A reductionistic approach is combined with a holistic viewpoint. 

Since systems theory holds that all levels of organizations are linked to eaci~ 
other in a hierarchical relationship , so that change in one effects change in the 
others, its adoption as a scientific approach should do much to mitigate the 
holist-reductionist di chotomy (Engel 1977). This makes it possible to combin e 
a holistic viewpoint with a reductionistic apy;·oach (Chotai 1985). While the 
questions at issue in papers I- IV deal primarily with social hierarchies , the 
questions in the other papers deal primarily with the level of the individual. 
Analysis of data from all the studies is done from a holistic viewpoint , with a 
focus on the rules structure which balances the self-assertive and the integrative 
tendencies in the individual. 

Limitations of the questions at issue based on the design 

The following must be taken into account when evaluating the possibilities of 
elucidating , by means of the studies , the primary question in the dissertation , 
i.e. how different types of health information can start a restructuring process 
in this rules structure. The reported behaviour changes in connection with the 
campaign concern a two-year period. Based on the results it is not possible to 
predict developments which will occur within a longer time perspective. 

Possible changes in the rules structure in the social hierarchies during or 
after the campaign year are not evaluated. Such changes - new contracts , laws 
concerning smoking , diet exercise - can indirectly influence , in the long run , 
the individual 's behaviour and inner structure of rules (Tones 1981). 

The results show that the greatest chance for permanent change arises when 
it is experienced as one 's "own conviction". This conviction may have been 
preceded by a long , inward process which is so effective that the individual 
really experiences it as his own conviction and is not aware of what initiated 
the process. This limits the chance to evaluate the effects of different types of 
information about health. 

The design and dropout problems (papers I, II, III, IV) 

The material in papers I and II , consisting of the 50- 59 year old emloyees at 
Saab-Scania in Linkoping, comprised a total population study of employees 
in a special industrial field survey, and the observed differences between the 
subgroups are factual. The dropout group was 18% of the total population and 
is discussed under "Target groups". 

The random sample from the city of Linkoping is small (papers III, IV). 
A 95% confidence interval in the random sample yields such uncertainty that 
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generalizations to the population are limited. The results from this study, how
ever, have been used primarily in a discussion of intrapersonal processes . The 
generalizations which are made to the population of Linkoping are interpreted 
very cautiously with reference to the results from the study of the persistent 
campaign participants. 

The design and questionnaire response problems (papers III, IV, V) 

It was natural for us to choose the city of Linkoping for our study, since 83% 
of the households subscribed to the newspaper and 78% of the registrants came 
from there (papers III , IV , V) . 

Methodologically, we combined a total population study of those who ap
peared to be the most interested and persistent as registrants in the campaign 
with a study of a random sample from the city of Linkoping (Fig. 4). This gave 
us the opportunity to examine the most actively engaged persons, and to inves
tigate how many persons may have participated without actually registering. 

We have probably received responses from those who have been the most 
successful in improving their habits. This is reinforced by our analysis of the 
group of campaign registrants who went through the fitness test (Fig . 6) . The 
analysis comprises slightly more than half of those who did not answer the 
questionnaire . The results show that those who answered the questionnaire im
proved their estimated aerobic power to a greter extent than did those who did 
not answer the questionnaire. The analysis also showed that this group con
tained fewer persons who were smokers and non- exercisers before the campaign 
began . 

We find the same pattern in a comparison between those who went through 
one or through both tests. Those who came back at the end of the campaign to 
complete a work test and discuss their success in reaching their goal of behaviour 
modification initially had better exercise and smoking habits. 

The most dedicated participants apparently had better health habits than 
the rest of the registrants . For obvious resasons they were also the most willing 
to discuss their results. 

With this dropout analysis we have consequently been able to show that 
those persons in our total population study who answered the questionnaire are 
persistent participants in the campaign. 

Health Profile Assessment and reliability (papers VI, VII) 

A standardized questionnaire, in combination with standardized instructions for 
answering, constitute the basic prerequisites for good reliability in the psycho
logical part of the HPB. The method also requires at least a week's training 
in the theoretical background of the method and the practical application of 
the standardized techniques . This is also important for the physiological and 
medical tests, which require certain basic knowledge. Thus high reliability pre
supposes good standardized training combined with standardized forms. 
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Life style 

Awareness of one's own responsibility and inner balance 

A sound lifestyle which promotes health requires that the individual take respon
sibility for his health and it also requires the insight that one's own behaviour 
and inner balance affect one's health. This involves awareness of the importance 
and application of a lifestyle which takes both the integrative tendency and the 
self-assertive tendency into account (Fig . 1), since both are "equally ubiquitous 
in the com petitive struggle for life" (Koestler 1967) . 

Too high a demand for achievment a risk for illness 

The importance of social ability and social commitment were analysed in the 
introductory section "theory", while the importance of flexibility in the rules 
structure is discussed here. To prove satisfactory to the integrative tendency 
involves, among other things, being good for higher hierarchies by being of worth 
to society by means of good work performance . The individual 's demands upon 
him self, however , should not be too high . If an individual concentrates too much 
on ac hievment , his chances of attaining consistency between his rules system and 
his actions become worse. His definitions of competence and achievement are 
so extreme that he constantly sees himself as failing to live up to them. The 
reason is quite simply that a level of performance is demanded which normal 
human limitations do not permit, owing to the need to rest and to do other 
things to satisfy organismic needs (Totman 1979). 

Reports from many sources confirm that coronary-prone individuals tend to 
feel dissatisfied with their achievements (Friedman 1964 , Theorell et al 1972 , 
Romo et al 1974). Coronary patients have also been described as being exces
sively attached to their work (van Dijl 1975) and extremely involved in their 
social life and leisure time activities (Russek 1958) . Other research shows a 
relationship between excessive conscientiousness, perfect ionism , and lung can
cer (Abse et al 1974), rheumatoid arthritis (Moos] 1964) and ulcerative colitis 
(Engel 1955). 

A repressive coping style could indicate a future risk of illness (paper 
II) 

A subproblem in regard to a high demand for achievment is a repressive coping 
style. When we analysed salaried employees (paper II) in greater detail with 
regard to the level of their education and the amount of responsibility that their 
positions entail , we found that there is only one group - those with a higher 
level of responsibility than education - which shows high blood pressure in 
combination with a low rate of absenteeism (Fig. 5) . Most of the employees in 
this category are ambitious and their duties involve increased responsibility, but 
these duties are at such a low level that the employee's influence is limited. This 
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combination of personality and responsibility seems to increase the occurrence 
of high systolic blood pressure , which supports earlier findings (Karasek 1979). 

As stress is thought to have considerable effect on blood pressure (Selye 
1950 , Lundin 1981) , a logical interpretation would be that people with a high 
degree of ambition (type A behaviour) (Friedman et al 1959) stress themselves. 
Their ambition often causes them to ignore their body 's warning signals , and 
stress continues t.o mount as they work. 

This mechanism for producing inattention is a psychological defencive cop
ing style , bro~dly termed "repressive" (Schwartz 1983). Individuals prone to use 
a repressive coping style will tend to deny experiencing distress in stressful sit
uations , and will deny experiencing negative emotions in situations where such 
emotions are normal and appropriate (Schwartz 1983). A study comparing nor
motensive and hypertensive subjects in terms of measurements of cardiovascular 
activity and self reports during a stressful speech showed that in hypertensive 
subjects, blood pressure responses during the speech task were negatively cor
related to a self reported state of anxiety (Schwartz 1983). A repressing coping 
style and , in this case , the combination of high blood pressure and a. low rate 
of absenteeism , a.re indicative of that there is a greater risk of future illness , as 
is supported in earlier findings (Theorell et al 1975). 

A wholesome lifestyle consequently also is characterized by the individual 's 
consideration of the self-assertive tendency in his rules system and the realistic 
adaptation of his need for achievment so that mental-physical feed-back signals 
are not repressed. A person 's resistance to disease remains high provided that he 
has continual social involvm ent and he is active and working towards a definite 
goal , and also provided that his beliefs, attitudes a.nd norms are sufficiently 
flexible (Totman 1979) . 

Too high a level of exercise increases the risk for injuries (paper IV) 

Exercise is important for health and well-being if the level and number of ac
tivities a.re not exaggerated. Our results from the campaign (paper IV) show 
an increased risk of injury at a high activity level. We note that it is not the 
persons with low levels of activity who run the greatest risk of sustaining injury 
when they start exercising. The rate of injuries seems to depend on the number 
of different activities , whether or not they have recently been started. There was 
no significant difference in injuries between the group which had increased its 
mean number of different activities from 1.8 to 3.2 activities and the group that 
remained unchanged with 3.2 activities. Furthermore, the frequency with which 
the activities were done seemed to be of great importance. The rate of injuries 
was about double in the group which had exercised 3- 5 times a week before the 
campaign as compared with beginners and less active exercisers. Consequently, 
too high level of exercise seems to increase the risk for injuries, as is supported 
in earlier findings (Allman 1971, Lutter 1980, Orava.1980 , Piterman 1982). 

A consideration of the self-assertive tendency thus does not mean a. mechan
ical , achievment-directed application of health rules. A sensitivity to physical 
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and mental signs such as pain, fatigue , stress and the ability to see their rela
tionship to one 's own behaviour is of central importance. 

Communication 

The process of change 

According to the communication model (Fig . 2), for the initiation of a behaviour 
change it is required that the information , possible with the help of noninfor
mational manipulation, not only is permitted and accepted but also that , in 
a multistep process, it results in a change in the beliefs which can yield the 
desired change in attitude and subjective norm so that mutual adjustment pro
cesses result in a specific intention to a specific change. For adherence to a new 
behaviour it is required, in addition , that the cognitive feed-back process for 
approval of the new behaviour lead to change in the prevailing rules structure 
so that approval is given for the new behaviour and cognitive balance arises 
(Totman 1979) . 

As is evident from "general systems theory", such a change in the rules 
system can involve change not only in the mental rules hierarchies but also 
in many different rules hierarchies. Changed dietary, exercise and smoking 
behaviour also result in feed-back in the biological and social hierarchies. As a 
member of a family or work group, a new behaviour is evaluated. If the new 
behaviour is in accord with a corresponding change in the social hierarchies , this 
provides obvious support to the individual's integrative tendency. It should thus 
be easier to start exercising, stop smoking, or change one's dietary habits in a 
gi:oup (McAlister et al 1985 , Martin et al 1985). The risk of relapse into earlier 
behaviour, however, is great when one no longer has the support of the group 
(Oldridge et al 1978) if one 's own rules structure hasn't changed so that the 
integrative tendency is balanced with the self- assertive tendency which gives 
biological and psychological feed- back. 

Self insight is needed concerning beliefs which constitute obstacles to 
adherence 

In contrast to negative feed-back , pos1t1ve feed-back in the form of mental
physical well-being makes desired change in the rules structure easier. The 
feed-back is affected in turn by the positive and negative beliefs concerning the 
new behaviour the individual already has. 

For permanent change it does not suffice for information to be conveyed 
about the benefits of the new behaviour . Processes must also be initiated (pos
sibly by means of noninformational manipulations) which lead to self insight 
concerning the beliefs which constitute psychological obstacles (Sallis et al 1986) 
to adherence to a new behaviour. 
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Revelatory communication - a new concept 

A common concept for health information is persuasive communication . The 
concept revelatory communication, derived from the word reveal has been intro
duced in this dissertation. This is to make it clear that we are not dealing with 
persuasion but instead the initiative to change must lie with the individual him
self. The communication should reveal something new to the individual which 
provides an inner elucidation of his own rules system and the beliefs which are 
obstacles to behaviour change, so that a continuous cognitive process can be 
initiated for the restructuring of the rules system, which provides balance to a 
new behaviour . 

The analysis of results in relationship to the theory (paper V , VII) indicate 
that in order to create "revelatory communication", more is required from a 
communication situation than that the conveyance of information is permitted 
(Fig. 2) and accepted. The individual must also be motivated to provide new 
information to himself which supports a continued process of change. In addi
tion, the individual must be motivated to try within himself to become aware 
of the different primary beliefs which direct his behaviour and which constitute 
obstacles to a permanent process of change. Noninformational manipulation can 
also be of varying motivational significance in this communication situation. 

The campaign seems to have drowned in other mass media informa
tion (paper V) 

83% of Linkoping households subscribe to "Ostgotacorrespondenten" (paper V) . 
19% of the random sample never read about the campaign , whereas 18% not 
only accepted it but actually sought information about it when they took part 
in or regularly followed the campaign (Fig. 7). Jt is difficult to determine how 
many of the rest accepted it since surprisingly few said that the campaign had 
been responsible for their changed attitudes towards diet , exercise, and smoking 
(Table III). The campaign seems to have drowned in other mass media informa
tion which, when combined with pressure from fri ends and with brochures and 
other propaganda put out during the campaign year, resulted in about half of 
the Linkoping inhabitants changing their attitudes. They realized more clearly 
that it is important to eat nutritionally satisfactory food , to exercise in order to 
feel well, and not to smoke. These reported changes in attitude may have paral
leled changes in the subjective norm and possibly also in the mutual adjustment 
of the two. 

"Personal experience" is of particular importance 

Our response alternative "personal experience" was designed to reflect the ex
perience of such a mutual adjustment process. There is a greater chance for a 
behaviour change when the subjective norm in personal experience is integrated 
with one's attitude. Our results support this assumption , because very few give 
"personal experience" as the reason for a changed attitude towards smoking, 
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in contrast to diet and exercise (Table III), and because fewer individuals cut 
down on or stopped smoking than improved diet and increased exercise, even 
though almost as many persons claimed to have changed their attitude towards 
health (Fig. 8). That this personal experience is of particular importance with 
regard to smoking becomes evident when change or no change in health habits 
is compared with reported reasons for changed attitude. A marked difference 
on ly emerges between people who changed health habits and people who did 
not with regard to smoking and "personal experience" . Of the persons who 
cut down on smoking, 59% gave "personal experience" as the reason for their 
changed attitude; on ly 11 % of those who did not reduce their smoking gave this 
reason. 

Health information failed to supply sufficient new knowledge 

Concerning attitude and behaviour changes, the differences between diet and 
exercise , and especially between diet and exercise on the one hand and smoking 
on the other, may perhaps be explained by the fact that the relative values of the 
subjective norm and the attitude vary as a function of the behaviour in question. 
Health information supplied by the mass media can influence the subjective 
norm, i.e. the experts ' advice , "Change your habits! " , and it can change the 
attitude by enlightening the individual about the favourable consequences for 
health that a change in habits can bring about. If the subjective norm is to 
be changed, the individual must be sufficiently motivated to comply with the 
advice. 

It is difficult to supply sufficient motivation by means of mass media infor
mation, especially , as is obvious , with regard to smoking. This also applies to 
influences on attitude, which is based on the entire set of beliefs which imply 
that performing the behaviour will lead to certain consequences. With regard 
to smoking , our findings among the highly motivated participants in the anti
smoking campaign reflect certain positive (Table IV) and negative (Table V) 
beliefs. The most common negative belief was that "smoking will lead to dis
ease". Health information has failed to supply sufficient new knowledge here 
(Gadourek 1965) because the individuals already know the risks, and it is clear 
that in their own mutual adjustment of their negative and positive beliefs most 
people (about 90%) did not get enough support to succeed in stopping smoking, 
even though they professed that they wished to do so (Bjurulf 1970, O'byrne et 
al 1981). 

Nevertheless , the health motive seems to be of essential importance as a 
portal of entry to improved health habits (Mann et al 1969, Teraslinna et al 
1969,1970, Zunich et al 1979 , Blair et al 1984 , Zerfass et al 1984). This is evident 
when motives are compared for "intention to exercise more", "to exercise more" 
(change of behaviour) , and "to exercise" (adherence to the behaviour); the 
health motive and "improved fitness" are important in all three. Participants 
also declared that health reasons are highly important in the motivation to 
improve smoking habits: 72% gave improvement in health as their motivation 
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for taking part in the anti-smoking part of the campaign . 

It is essential to find alternative behaviours with favourable outcomes 

However , the findings in the campaign studies (paper V) may help to explain 
why even copious amounts of health information in the mass media will fail 
to bring about the desired changes in behaviour , even among the most moti
vated. As mentioned earlier, it appears that in order to succeed , the influence on 
behaviour must initiate an intrapersonal multistep process which presupposes 
involvement of several beliefs , and valuation and decision processes in which 
positive and negative beliefs are weighed against each other. In this process it 
is also important to reach every individual with information adapted to give that 
particular person an impulse to bring about change (Dishman et al 1980,1981 , 
Zerfass et al 1984) . For example , a person can hold negative beliefs coupled to 
smoking , such as that it is expensive , it leads to illness , and it creates addic
tion (Table V) , while at the same time having positive beliefs such as that it is 
calming and relaxing, it makes me feel less lonely, and it keeps my hands busy 
(Table IV). Under such circumstances strengthening his negative beliefs is not 
enough . It is also essential to help him find alternative behaviours that produce 
the same favourable outcome. Our results show that the strongest reason for 
reverting to smoking among those saying they smoke to be calm is "too ner
vous" , and among those who smoke to increase their concentration it is "work 
is too stressful". 

Consequently, even if a process of change is initiated , much time may elapse 
before a permanent change in behaviour is established. Consequences of the new 
behaviour experienced by the individual can become retroactively associated 
with certain beliefs and can come to act together with them to create a new 
change of attitude, with the result that the intention becomes changed towards 
regression to the previous behaviour. 

"Own conviction" the dominant reason for starting exercise (paper 
VII) 

In the study at Saab-Scania in 1983 (paper VII) , the most dominant answer 
to the question about what or who had influenced those who had recently be
gun exercising regularly was "own conviction" (Table VII). A smaller number 
mentioned other persons or reasons and only a few mentioned the work test 
or the HPB. According to the communication theory (Fig. 2) and the previous 
discussion, this is not surprising. 

As mentioned earlier owing to the complexity of the process of change , it 
can be difficult to evaluate exactly what initiated the process and what, perhaps 
over a longer period and in different connections, may have reinforced it. 
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"Dropouts" shed light on the need to change the individual's rules 
structure (paper VII) 

It is evident from the fac t that most of those who exercise regularly at Saab
Scania are am ong those who previously or currently utilize the Physical Fitness 
Centre (paper VII) , that a Physical Fitness Centre with a stimulating social 
environment , personnel for advice and counseling , testing, HPB, different re
habilitation programs , etc. , are very important. According to general systems 
theory , these kinds of activities in the social hierarchy gives support to the indi
vidual 's integrative tendency. Half of those who previously utilized the Physical 
Fitness Centre, however, are only sporadic exercisers or do not exercise at all. 

This demonstrates the problem of adherence (Serfass et al 1984 , Martin et 
al 1985) and also the need for change in the individual's own rules structure 
and the beliefs behind it. 

Almost everyone thinks exercise is important but only half of these 
individuals exercise 

Our results from the random sample at Saab-Scania (paper VII) show that 
people are often not aware of all these beliefs or of the opposition which can exist 
among them. Almost everyone thinks exercise is important , but nevertheless 
only about half them exercise (wearing exercise clothes and for the purpose 
of improring ones's condition or health). Only 18.5% do not exercise more 
because they think they are already "sufficiently active" . In addition, 31 % of 
them exercise only sporadically or do not exercise at all (Table VIII). The latter 
individuals obviously think that they are sufficiently active through some other 
form of activity. A comparison between this category and those who exercise 
very actively (Fig. 10), however , shows that "non-exercisers" only take walks 
and bicycle rides sporadically and are otherwise much less active than those 
who exercise most actively. 

It is important to reveal to individuals why they "haven't got around 
to" exercising more 

The most frequent answer to the question as to why a person does not exercise 
more is "lack of time" (Table VIII). It seems, however, to be more a matter of a 
lack of energy (Hunt et al 1981) and a lack of the desire for activity than a lack of 
time , since those who exercise very actively are also much more active in other 
respects in their leisure time than are those who do not exercise. The belief 
of non-exercisers concerning "lack of time" can therefore be due to normative 
beliefs which give a low priority to regular exercise . That this may be the case is 
confirmed by the results which show that of those who never exercise and report 
a lack of time , less than half would want to use time at work for exercising and 
more than one third say "no" , in contrast to those who are already active and 
who are very positive. 
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Besides lack of time , the most common explanation for non- exercisers and 
sporadic exercisers for not getting more exercise is "haven ' t got around to it". 
These persons are simply not aware of which beliefs may cause one "not to get 
around to it" (Table VIII), despite the fact that they are aware that exercise is 
important. Those who think that exercise is boring are few and they are found 
primarily among those who do not exercise regularly. In these cases there are 
"beliefs about the consequences" of beginning to exercise which are not based 
on experience, since o~ly 1 % report that previous experience with exercising 
was disappointing. 

The HPB as revelatory communication (paper VII) 

This indicates the need for an instrument such as the HPB, which provides an 
opportunity to initiate an intrapersonal process in which the indiv idual becomes 
aware of his beliefs and in the long run is able to change them so that an intention 
for the desired behaviour change arises. The HPB has been developed from the 
theoretical framework which was described earlier. According to this theory 
man. can be viewed as a fairly rational processor of the information available to 
him (Fishbein et al 1975). 

Thus the HPB is based on the assumption that every individual can learn 
to trust himself, to think for himself, and to make his own decisions regard in g 
a change in behaviour. The purpose of the HPB is to begin a process within 
the person in which his current life style is rationally evaluated and in which 
he is made aware of the beliefs which lie behind his different health habits, 
and in which these beliefs are reconsidered . It is therefore important for the 
person administering the HPB to create a very positive relationship and good 
conditions for optimal intellectual exchange. 

The interview is begun with a question concerning physical activity during 
the years the person was growing up and is intended , along with supplemen
tary questions , to bring to the fore and make conscious the beliefs which came 
into existence during childhood and adolescence. By means of questions the 
working situation, health habits , the social situation and the person's perceived 
health, gradually come up. When measurements are begun a natural concen
tration on rational communication occurs. Detailed information is given about 
the background of the methods and interpretation of the measurements. A per
son undergoing the HPB thus continuously takes part in a logical discussion 
concerning the significance and interpretation of the new information. 

Not only inferential beliefs are influenced in this way through rev elatory 
communication . Descriptive beliefs, which are formed on the basis of direct 
observation , are also influenced through active participation (Fishbein et al 
1975). When the submaximal work test is carried out, for example, the person 
indicates the amount of perceived exertion expended in the final minute. By 
relating this to the actual load, the individual receives directly experienced 
information, which is quite likely accepted, concerning his actual work capacity. 
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Discussion leads to decision based on one's own conviction 

In the final discussion the connection takes place between the test values and 
the experience of the tests on the one hand, and the different components of the 
HPB on the other. Great importance is attached to having the person who is 
undergoing HPB take part in the logical discussion in which his own assessment 
of the components of his lifestyle are related to the different test values and to 
his own experience of his social situation, stress , symptoms and health (Serfass 
et al 1984) . It is very important to reveal to repressive persons, who underes
timate the stress they perceive , the connection between stress, psychosomatic 
symptoms, perceived health and blood pressure. Supplementary information is 
given as the basis for an inference process which can generate and / or strengthen 
beliefs concerning a certain behaviour resulting in certain consequences. A log
ical decision based on one's own conviction to change behaviour (intention) can 
be made in order to attain better health, or avoid illness , in the short or the 
long run. 

A written contract stimulates the initiated process 

The inference process which precedes a decision about behaviour change is so 
complex, however, that it can take a long time before a specific intention is 
formulated so concretely that it can be transformed into a specific change in 
behaviour. The length of time is determined by, among other things, how long 
and with what intensity a process of change, with the change in question as the 
goal, has already been in progress. The HPB is therefore often concluded with 
a written contract for change which stimulates the initiated process (Leon 1983, 
Serfass et al 1984) and in which the client makes a continued analysis of his 
life style in terms of a comparison between current and desired health profiles . 
Initially the decision can only be made about one change. This is described 
concretely and reasons are given , and time-points for starting and for follow
up are specified, which makes feed-back possible with reinforcement of the new 
behaviour (Martin et al 1985) . It is important to find the costs and rewards 
which are relevant to a particular person and to a particular behaviour change 
situation (Jenkins 1979). 

Target groups 

The communication discussion shows the difficulties involved in initiating and 
creating permanent changes in lifestyle in an individual. An additional large 
problem is to reach those individuals who are in the greatest need of change. 

The campaign did not activate nonexercisers (papers III, IV) 

From the random study (paper III) it can be seen that at least three quarters 
of the inhabitants of Linkiiping above the age of 17 years had read about the 
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campaign, and that only a very small percentage did not know about it. In 
spite of this awareness, only few participated. 

This campaign consequently seems to have followed the expected pattern for 
mass communication (Klapper 1960). The healt h information reached most of 
the population but only a small segment registered and even fewer participated. 

It is important to note that the campaign did not succeed in activating 
non exercisers (paper IV) . Only 5% of those who answered the questionnaire re
ported that they had not exercised before t he campaign , and 44% had exercised 
at least 1- 2 times a week. Also other of our results show that it is th~se who 
already consciously live a more wholesome type of life who are influenced and 
try to improve their health habits even more when they come in contact with a 
broad health promotion effort, and they succeed in doing so. 

There is a need for screening and follow-up (paper IV) 

A more deliberate, effective way of influencing the health habi ts, by means of 
health information , of those who need it m ost therefore requires some m ethods 
of screening those in whom it is important to take additional interest . 

When forming groups based on t reatment programs, particular attention 
should be paid to t he risk of fu ture illness and to available resources . The 
smaller one makes the high risk '' D, the greater t he relative risk of illness in 
the defined group at t he same t > it comprises a smaller and smaller part 
of the total expected incidence ii he group . One must therefore include the 
group at medium risk , which results in a greater quantitative effect. 

Screening of individuals at 40 years of age (paper VI) 

In our study of 40-year-old employees, we have therefore chosen to distinguish 
4 groups with different risk levels (Fig.9)(paper Vl). ln the high risk group (A 
15%) there are those who are already ill or experience symptoms, those with 
high-grade stress or who are in very poor condition, and t hose who can be 
considered to have a generally increased risk of poorer health and well-being 
because of at least four negative components on the health profile (Fentem et al 
1981). Furthermore, two medium-risk groups have been discern ed comprising B 
{30%), C {44%), and one group without negative components. Group B contains 
individuals with a total of three negative components on the HPB or who are 
totally inactive physically. The risk level decreases additionally in group C with 
1- 2 negative components on the HPB. 

Different follow-up for different groups 

The resources available to these groups are different. Those who belong to the 
high risk group (A) most often undergo a medical examination and a survey of 
their place of work and then take part in different health education programs 
at Saab-Scania's Physical Fitness Centre during working hours. In addition to 
feedback in a comprehensive discussion in the HPB , risk groups B and C also 
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get a form which they take home for comparison between their desired and 
their current health profiles. From this comparison a contract can be signed 
for behaviour change and an appointment can be made for follow-up in terms 
of another HPB . Brochures with information about the significance of different 
health habits, high blood pressure, stress, and other factors are given out to 
those who are motivated. And for group D, the final discussion in the HPB 
is often of great importance. In this group there are also those who want to 
exercise too much and too intensively, which increases their risk of injuring 
themselves (paper IV) and can decrease the preventive effects of exercise in 
regard to cardiovascular disease (Stubbe et al 1983). 

The dropout group is an important target group 

Even with effective screening and differentiated follow-up, another big problem 
still remains. Our study of sick leave (paper I) shows that the number of days 
reported sick was three times as high in the dropout group. The fact that so 
many of the people with the highest rate of absence did not participate in the 
interview and the work test shows how difficult it is to reach these people with 
health education. 

Some of them were sick and not at work at all during the time we carried 
out the investigation, and were therefore not available. Others could not be 
convinced to participate. This shows the importance of a special visiting pro
gram in regard to the cronically ill, and the significance of an effective program 
to help those who need help but may not seek it. 

Those with a high frequency of absenteeism and with varying mental and 
physical symptoms of illness often go to the physician for individual advice. 
If we refer them to preventive health care programs, we can help a number of 
those who are most difficult to motivate to find their own way to sounder health 
habits. 
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GENERAL SUMMARY AND CONCLUSIONS 

Our results from the studies of the very extensive one year "Corren campaign" 
show that the amount of health information offered in the mass media is large 
and extensive , although very few of those who reported positive attitude changes 
thought they had been influenced by this campaign, but rather by the mass 
media as a whole. 

Both studies of the "Corren campaign" show that the campaign reached 
the majority of Linkoping's inhabitants but that only a small percentage partic
ipated in and followed it regularly. It is a lso important to note that the campaign 
did not succeed in activating nonexercisers. Only 5% of those who answered the 
questionnaire reported that they had not exercised before the campaign, and 
44 % exercised at least 1- 2 times a week. Also other of our results show that it 
is those who already consciously live a more wholesome type of life who, when 
they come in contact with a broad health information effort , are influenced and 
try to improve their health habits even more and a lso succeed . 

Exercise is important for health and well-being if the intensity and number 
of activities are not overdone. Our results from the "Corren campaign" show 
that with a high level of activity there is an increased risk for injury. We can 
note that it is not the persons with low levels of activ ity who, when they start 
exercising, run the greatest risk of sustaining injury. The rate of injuries seems 
to depend on the number of different activit ies, whether recently started or 
not . The rate of injuries was about double in the group who had exercised 3- 5 
times a week before the campaign as compared with beginners and less active 
exercisers. 

Our results consequently demonstrate the difficulties in reaching the right 
target groups with health information and that there are also certain risks for 
injurious side effects. There is theoretical support for this and support is also 
found in other research which shows that being too involved in one's social life 
and in leis ure t ime act ivities can constitute a risk for illness. 

Theoretical elaboration is therefore required as a basis for the development 
of individu ally adapted health information. This t heoretical elaboration has 
been carried out and coupled with practical experience and empirical research. 

Our results demonstrate the importance of revealing to the ind ividual the 
beliefs which can constitu te psychological obstacles to the initiation of an in
trapersonal process which results in his own decision to change something in his 
lifestyle. 

The Health Profile Assessment was designed to give the individual the chance 
to directly experience information which is closely associated to his own lifestyle. 
In t he face to face conversation his own lifesty le is weighed against this informa
tion, and the relationships between his own experienced stress, symptoms and 
health are discussed . The individual is given the experience of seeing his own 
lifestyle in a new way so as to make his own decision about possible behaviour 
change. The concept of "revelatory communication" has been introduced to 
describe t hi s type of communication. 
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People's lifestyles vary and their needs for health information accordingly 
also vary. Screening methods are therfore needed. 

ln a study of 40-year-old employees at Saab-Scania, we have shown that 
the Health Profile Assessment can be used for screening those in whom it is 
important to take additional interest. Different risk groups are defined and the 
different resources needed for these groups are exemplified . Those who belong to 
the high risk group most often undergo a medical examination and a survey of 
their work environment, and then they join various health education programs 
at the Physical Fit~ess Centre during their working hours. 

ln developing the method of Health Profile Assessment , great importance has 
been attached to standardization and practical formu lation. Consequently , the 
Health Profile Assessment has been developed step by step under very extensive 
practical application and testing and has been found to be feasible both in health 
promotion. 

The next step in the research process will be experimental studies for eval
uation of the effectiveness of the HPB as an instrument for revelatory commu
nication and screening. 
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An investigation group , consisting of all I 313 employees 
in the age range 50-59 years , in 1975 was called during 
working time to the Company 's Physical Training Centre 
to have certain risk factors assessed. The evaluation 
included an interview which covered risk factors such as 
smoking and exercise habits and me.asurements such as 
systolic blood pressure , height , weight and certain an
thropometric measurements. Information was also ob
tained from the personnel records regarding sex, age, 
form of employment , education code and reported sick 
leave in 1974 and 1975 for the workers, and between 1970 
and 1975 for the salaried employees. The total number of 
dropouts was 238, or 18 %. Absenteeism among those 
who did not participate in the interview and measure
ments was markedly higher than for those who did. The 
fact that this group dropped out of the investigation 
implies a high risk and a need for preventive pro
grammes. The single risk factor that showed the strong
est connection with absenteeism was a low degree of 
physical activity during leisure hours. The design of this 
study as a cross-section investigation limits its use to 
assessing the current degree of correlation between dif
ferent risk factors and absenteeism. We cannot, then , 
predict future illness on the basis of these findings. 

BACKGROUND 

A new law has been passed in Sweden with regard 
to public health and medical care, whereby preven
tive public health work is accorded greater priority 
than before. During the past decade , several Coun
ty Councils (/andsting) have approved special plans 
for public health. Company health services whose 
main task is to prevent ill health are growing at a 

rapid rate. 
However, there is still a great deal of uncertainty 

as to how we can optimize the health of the Swed
ish public. Improvements have been made in work
ing environments, and we are beginning to put more 
emphasis on the importance of good health habits 
(2). 

The purpose of our investigation was to study the 
connection between health habits and absence due 
to illness of a group of older industrial employees. 

MATERIALS AND METHODS 

This is a complete investigation of employees in a special 
industrial field survey (6). The group investigated is pre
sented in Table I. In 1975 all .individuals in the investiga
tion group were called during their working time to the 
Company's Physical Training Movement Centre to be 
evaluated. Information was obtained from the personnel 
records about sex and age. For the workers, the number 
of days reported sick in 1974 and 1975 were recorded. 
For the salaried employees the number of days reported 
sick between 1970 and 1975 , as well as the education 
code and level of responsibility (9) were taken into con
sideration. Workers' sick days included only the number 
of working days on which he/she could be reported sick 
(max. 269 days/year). Salaried employees had a maxi
mum of 334 days , including all the days of the year 
except holidays. 

The interview covered physical exertion at work , way 

Table I. All employees of the Aerospace Division of 
Saab-Scania AB, Linkoping, Sweden, in the age 
group 50-59 years 

Men Women 

Workers 94% 6 % 42 % 
512 33 545 

Salaried 90 % 10 % 58 % 
employees 691 77 768 

91% 9 % 100 % 
I 203 110 n= I 313 

Scand J Soc Med 14 
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Table II. Drop-out reasons because of not participating 

Workers 

Men 

Declined because of 
ph ysical handicap 53 

Declined for 
other reasons 62 

Reported sick 24 
De.ceased 

Total drop-outs 139 
Percent drop-outs 27 

of travelling to work , smoki ng habits , physical training 
before age 20 and current exercise habits. 

The measurements taken included systolic blood pres
sure, length, weight and certain anthropometric measure
ments. The blood pressure was taken after about 10 min
utes in a sitt ing position. The exerci se tests were per
formed on mechanically braked bicycle ergometers (12, 
13 , 14). 

A nomogram was used to determine the maximum ca
pacity for absorbing oxygen from the working pulse and 
the load. Physical condition figures were calculated using 
skeletal weight and working pul se (4). Body composition 
was determined anthropometricall y (5). 

Drop-outs 

The members of the investigation group who , despite 
personal contact, failed to appear, are categorized in Ta
ble II. The material has been computerized with the pro
gram package SPSS (7) and OSIRIS (10). 

RESULTS 

Groups with high us. low rates of sick leave 

AID analysis (7) was used to analyse the number of 
sick leave days in 1974-75. As predictors we used 

n Number 

M Mean value of the group 
Group 2 

Salaried 
employees 

Women Men Women Total 

4 
12 

30 88 

35 103 
20 46 

I I 

86 9 238 
12 12 18.1 

sex, age, blood pressure, test value, physical condi
tion figures , smoking, physical training, weight, 
oxygen absorbing capacity, overweight, participa
tion in interview/measurements and the comple
tion work test. Education and level of responsibility 
were also used as predictors for the salaried em
ployees. 

with regard to the workers ' absence days any 
furthler breakdown into smaller gr-oups as unlike 
each other as possible could only take place via the 
predictor "participant of interview/measurement " 
(Fig. 1). Those who had not participated in inter
views and measurements were defined as the group 
with the highest rate of absence days. The strength 
of the other predictors was not sufficient to indicate 
further subdivision. 

Persons in the " incomplete work test" category 
include those who have participated neither in the 
interview nor in the work test on the bicycle ergo
meter, have participated in the interview without 
being able to carry out the work test for medical 

(n = 143) 

"Non -parti cipants" 

Group 1 (n = 545) 

M = 41 

Scand J Sac Med 14 

M = 82 

t 7. 70 

Group 3 (n = 402) 

"Participants" 

M = 27 

Fig. I. AID analysis of total number 
of absence days reported sick, for 
1974-75, workers. n =number, M = 
mean value of the group. 
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n = Number Group 4 (n = 166) 
M = Mean value of the group "No interview 11 

+ intervi ew but no training 

M = 126 
Group 2 (n = 194) 

K "Incomplete work test" t = 2. 13 

M = 115 Group 5 (n = 28) 
Group 1 (n = 759) 

K "Interview" t = 8.43 physically active M = 61 

M = 48 
Group 3 (n= 565) 

"Complete work 

M = 43 

Fig. 2. AID analysis of the total number of absence days 
reported sick , for 1970-75, salaried employees. n = num
ber, M = mean value of the group . 

reasons , or participated in the interview and carried 
out the work test but were taking medication that 
affected heart rate. 

Of the 759 salaried employees, 166 did not par
ticipate at all in the investigation, or only participat
ed in the interview, during which they said that 
they did not indulge in any physical exercise. These 
formed a high-ri sk group whose mean absence was 
almost three times that of the others (Fig. 2). 

Risk fa ctors and absence days reported sick 

The five risk factors that we have included are 
presented and defined in Table III. Paired I-tests 
are shown in Tables IV-VII. 

It is evident in Table IV , where risk factors and 
absences are correlated , that little or complete ab
sence of physical activity among salaried employ
ees yielded a significantly higher rate of absence. In 

Table III . Definitions of risk factors 

Designation Variables Definition 

test" 

most cases , however, the workers we re not as sus
ceptible to individual ri sk factors as were the sa la
ried employees , and in one case , workers and sa la
ried employees showed opposite tendencies . Work
ers with low figures for physical condition had few
er absences than had workers with high figures. 
whereas the contrary was fou nd among salaried 
employees. The salari ed employees with high blood 
pressure had fewer absences, but no difference was 
found among the workers. 

To obtain a better basis for analysis , certain com
binations of risk factors were correlated with sick 
days . Table V shows the two ri sk factors that , in 
combination with physical condition , affect absen
teeism. 

Both workers and salaried employees who do not 
train regularly and are either over- or underweigh t, 
are more often absent. If, among the salaried em-

FI Smoking Smokes more than 0 cig/day 
F2 Weight 

F 3 Blood pressure 
F 4 Physical training 
F 5 Physical condition 

figures 

More than: LBM + 20 % (men), LBM + 35 % (women) or 
less than LBM as calculated anthropometrically 

Systolic blood pressure > 160 
Occasional or not at all 
Men: <87 (mean) 
Women: <73 (mean) 

Scand J Soc Med 14 
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Table IV. Average number of absence days reported sick for 1974-75, divided among groups with 
individual risk factors 

FI F2 F3 

Yes No Yes No Yes No 

Workers 26 24 26 24 25 25 
40 35 37 38 33 39 

154 198 199 153 Ill 241 

Salaried 20 16 19 16 14 19 
employees 31 33 37 25 22 35 

215 358 314 259 142 431 

* p<0.02. 

ployees , those who have all three risk factors are 
compared with those who lack all three , the rate of 
absence of those with the risk factors is three times 
that of those without. When the same comparison is 
made with the workers , this difference is not found. 
The risk factor of the physical condition figures in 
Table V seems to have the same effect as in Table 
IV for the workers, where it appeared as an individ
ual risk factor. Those who have " acceptable" con
dition figures but do not train and whose weight is 
in the risk zone have 30 absence days compared 
with the 8 days of those whose condition figures 
were not acceptable but who lack the risk factors of 
weight and training. 

When the breakdown is continued as shown in 
Table VI with regard to all five risk factors , it 
becomes too difficult to interpret the results accu
rately. The condition figures affect the two working 
categories in different ways (Table VI). Poor physi
cal condition among the salaried employees yielded 
an increased rate of absence , whereas similar low 
condition figures for workers show high absentee-

F4 F5 

Yes No Yes No 

25 25 22 29 Days absent (mean) 
38 33 33 41 Standard deviation 

317 35 197 155 Number of individuals 

19* II 20 15 Days absent (mean) 
34 19 32 32 Standard deviation 

459 114 284 289 Number of individuals 

ism only when combined with all the other risk 
factors . 

The next risk factors examined included smoking 
(FI) , weight (F2) and physical training (F4). 

The risk factor blood pressure is discussed in a 
separate article. When assessing risk factors indi
vidually , as shown in Table IV , smoking, weight , 
blood pressure and physical training had little effect 
upon the workers . For the salaried employees , the 
differences were more noticeable between those 
with and those without the risk factors. Physical 
training gave the greatest effect, with a 73 % higher 
rate of absence in the encumbered group. When we 
combine the risk factors with each other according 
to Table VII , we find that the combinations where 
physical training is included show the greatest ef
fect among both salaried employees and workers. 

All the combinations given in Table VII show a 
definitely increased rate of absence for subjects 
with risk factors , where the combinations in Table 
VI , including blood pressure and physical condition 
figures, do not have this consistency. 

Table V. Average number of absence days reported sick for 1974-75, divided among groups encumbered 
with different combinations of risk factors 

Have F2+F4 

Do not 
Have F5 have F5 

Workers 21 30 
29 43 
96 86 

Salaried 22 18 
employees 38 41 

141 117 

Scand J Soc Med 14 

Do not have F2+F4 

Do not 
Have F5 have F5 

8 17 
8 34 
5 13 

13 7 
13 9 
15 43 

Days absent (mean) 
Standard deviation 
Number of individuals 
Days absent (mean) 
Standard deviation 
Number of individuals 
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Table VI. Average number of absence days reported sick for 1974- 75 divided among groups encumbered 
with different combinations of risk factors 

Fl+F2+F4+F5 

Yes No 

Not F3 F3 Not F3 F3 

Workers 18 32 24 6 
20 48 42 8 
33 12 8 3 

Salaried 35 14 6 3 
employees 47 14 7 5 

40 13 24 8 

* p<0.05. 

DISCUSSION 
The number of absence days reported sick was 
three times as high in the drop-out group. This 
makes it more difficult to analyse accurately the 
importance of individual risk factors as related to 
absenteeism. In this case, this relationship could be 
underestimated. The fact that so many of the peo
ple with the highest rate of absence did not partici
pate in the interview and the work test shows how 
difficult it is to reach these people in attempt to 
educate them about health habits. 

Some of them were on the sick list during the 
time we carried out the investigation and were 
therefore not available . Others could not be con
vinced to participate. This shows the importance of 
special visiting activities regarding the chronically 
ill, and the significance of an effective program to 
help those who need help , but may not seek it. If 
they have sought help , they are motivated and 
should be encouraged to learn better health habits. 
It is reasonable to believe that in the long run this 
will yield an improved state of health and a lower 

Fl+F2+F3+F4 

Yes No 

Not F5 F5 Not F5 F5 

18 32 23 10 Days absent (mean) 
28 48 42 7 Standard deviation 
7 12 8 4 No. of individuals 
4* 14 6* 15 Days absent (mean) 
3 

12 
14 7 14 Standard deviation 
13 24 7 No. of individuals 

rate of absence (I, 2, 3, 8). It is interesting to note 
that the drop-out rate is clearly greatest among 
male workers. 

In this study a low degree of physical training is 
the sole risk factor which showed a significant dif
ference in the absence among salaried employees. 
If this risk factor is combined with the weight risk 
factor, the rate of absence also increases for the 
workers. A look at some combinations shows that it 
is the combinations of other factors with the physi
cal training risk factor that have the greatest ef
fects. 

The risk factor physical condition figures (physi
cal ability to work) have different effects on work
ers and salaried employees. More workers than 
salaried employees have active or physically stren
uous jobs, but considerably fewer undertake regu
lar physical activities during their spare time. This 
suggests that physical condition figures for work
ers are influenced to a greater degree than for 
salaried employees by the physical demand of 
their work. This tendency regarding the workers 

Table VII. Average number of absence days reported sick 1974-75, divided among groups encumbered 
with different combinations of risk factors 

Fl+F2 Fl+F4 F2+F4 

Yes No Yes No Yes No 

Workers 25 21 30 19 25 19 Days absent (mean) 
40 35 44 34 34 34 Standard deviation 
79 78 60 12 61 12 No. of individuals 

Salaried 21 14 20* 8 20 8 Days absent (mean) 
employees 33 22 30 10 48 10 Standard deviation 

107 151 76 31 108 31 No. of individuals 

* p<0.05. 

Scand J Soc Med 14 
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could possibly indicate that it is the physical train
ing during their leisure time and not the physical 
condition that is most important from a health 
point of view (I I). 

The relationship between the different risk fac
tors and the absence days reported sick shows that 
the only factor which individually correlates with 
an increased rate of absence is "low degree of 
physical training during spare time". The combina
tions that show the same connection for both work
ers and salaried employees are: over/underweight 
with low degree of physical training and smoking 
with low degree of physical training. 

CONCLUSIONS 

This was a complete investigation of employees in a 
special industrial field survey , and the observed 
differences between the sub-groups are factual. The 
design of this study as a cross-section investigation 
limits its use to assessing the current degree of 
correlation between different risk factors and ab
senteeism. We cannot , then , predict future illness 
on the basis of these findings. 

The results lead us to the following conclusions: 
- The number of absence days reported sick for the 

group who did not participate in the interview 
and measurement part of the investigation is 
markedly larger than for the participants. The 
fact that this group dropped out of the invest iga
tion implies high risk and a need for preventive 
programs. 

- The specific risk factor that shows the strongest 
connection with a high rate of absence days re
ported sick is a low degree of physical activity 
during leisure time . 

REFERENCES 

I. Be lloc. N. & Breslow. L.: Relationship of physical 
health status and hea lth practices. Preventive Medi
cine I: 409-421. 1972 . 

Sca11d 1 Soc Med 14 

2. Carlsson , G., Arvidsson, 0., Bygren , L.-0. & 
Werko , L.: Liv och halsa-en kartliiggning av hal
soutvecklingen i Sverige. Liber F6rlag, Stockholm, 
1979. 

3. Cox , M. , Shepard , R. & Corey, P.: Influence of an 
employee fitness programme upon fitness. productivi
ty and absenteeism. Ergonomics no . 10: 795-806, 
1981. 

4. Von Dobeln, W.: Kroppstorlek , energiomsattning och 
kondition. In: Handbok i ergonomi (ed. G. Luthman, 
U. Aberg, N. Lundgren). pp. 245-253. Almqvist & 
Wiksell , Stockholm , I966 . 

5. Von Dobeln, W.: Matmetoder och nomenkl atur. La
kartidningen no. 36. 1960. 

6. Malmgren , S. & Andersson , G.: Pa jakt efter halso
profilen , Cl och DI uppsats i soc iologi. Universitetet 
i Linkoping, 1976. 

7. Nie, N .. Hull , H. , Jenkins, J . , Steinbrenner, K. & 
Bengt , D.: SPSS-statistical package for the soc ial 
sciences. McGraw-Hill , New York, I975 . 

8. Puska , P. , Tuomilehto , J ., Salonen. J. , Neittaanmaki , 
L. , Maki , J. , Virtamo , J. , Nissinen , A. , Koskela, K. 
& Takalo, T.: Changes in coronary ri sk factors during 
comprehensive five-year community programme to 
control cardiovascular disease (North Kare lia pro
ject). Br Med J ii: I 173- l I78. 1979. 

9. SAF, SIF , SALF, HTF: Befattningsnomenklatur. 
tjansteman. SAF:s fors lagsse ktion , Katrineholm. 
1975. 

10. Sonqvist. J., Baker, E. & Morgan , J .: Searc hing for 
st ructure . In stitute for Social research. Ann Arbor, 
1973. 

11. Tibblin , G. & Wilhelmse n, L.: Fysisk aktivitet och 
risk for hjartinfarkt. Lakartidningen no. 5. 1975 . 

12. Astra nd , !.: Aerobic work capacity in men and wom
en with special reference to age. Acta Physiol Scand 
49: Suppl. 169, 1960. 

13. Astrand , P.-0. & Rodahl , K.: Text book of work 
physiology, 2nd ed., pp. 343-352. McGraw-Hill , 
New York , 1977. 

I4. Astrand , P.-0.: Work tests with the bicycle ergo
meter. Monark-Crescent AB , Varberg, Sweden. 

Address for offprints: 

Gunnar Andersson 
Dept. of Preventive and Social Medicine 
University Hospital 
S-581 85 Linkoping 
Sweden 



71 

II 

Corporate reported sick leave and its 
relationship with education, 

responsibility and blood pressure 

Sture Malmgren and Gunnar Andersson 





73 
Scand J Soc Med 12: 171-176, 1984 

Corporate Reported Sick Leave and its Relationship with 
Education, Responsibility and Blood Pressure 

Sture Malmgren and Gunnar Andersson 

From the Department of Psychiatry, Preventive and Social Medicine, 
University Hospital , Linkoping , Sweden 

ABSTRACT 

Corporate reported sick leave and its relationship with 
education, responsibility and blood pressure. Malmgren , 
S. and Andersson, G. (Department of Psychiatry , Preven
tive and Social Medicine, University Hospital , Linkiiping , 
Sweden). 

Scand J Soc Med 1984, 4 (171-176). 

The investigation group included all I 3 I 3 employees of 
SAAB-SCANIA, Linkoping, in the age group 5(}..-59 
years. In I 975 they were called during their working hours 
to the company 's Physical Training Centre to be assessed. 
This investigation included measurements such as systolic 
blood pressure , height , weight and certain anthropometric 
measurements. Other information was obtained from the 
pe.rsonnel records about sex, age , type of employment, 
educational grade, degree of responsibility, and reported 
sick leave in 1974 and 1975 for the workers, and between 
1970 and 1975 for the salaried employees. The total num
ber of drop-ou.ts was 238 , or I 8 %. Sick leave is mainly a 
problem of the long-term absence of a minority of employ
ees with an ever-increasing rate of absence. Sick leave 
among the salaried employees decreases in relation to 
higher education and increased responsibility. A high lev
el of responsibility and education characterizes a low-risk 
group, whereas little responsibility and a low level of 
education denote a high-risk group with regard to blood 
pressure and sick leave. A disparity-low education and 
medium responsibility-has earlier been described as de
noting a high risk of psychosomatic diseases. In thi s study 
they showed a rate of absence lower than the average at 
the same time as the blood pressure is above the average . 

BACKGROUND 

Today 's highly industrialized society, with its ever
developing technology and its improved standard of 
living, has created an environment and a way of life 
which has not always resulted in better health. In 
the past few decades , absence due to sickness in 
Sweden has increased , the annual figure for 1976 
b~ing 23 days per individual (11). This was the 
highest known number of days per individual re
ported sick in the world. 

The statistics on absenteeism do not , however , 
give a true picture of the state of health of the 
Swedish population. In addition to the general state 
of health, the statistics probably also reflect 
changes in social insurances and altered norms. 
Short-term absence reflects not only illness , but 
also conflicts and problems at work or at home (7, 
16). On the other hand many people go to their 
work in spite of feeling far from well (2). Many 
people are also only partially capable of working 
and they have generally lower capacity limits (4). 
Furthermore , 40 % of the population between 16 

and 74 years of age suffer from some kind of linger
ing illness (13). 

Sick leave is also related to education and re
sponsibility. A low level of education, for example, 
is correlated to increased risk of cardiovascular 
deseases or high blood pressure (5, I). 

The purpose of this investigation was to study the 
pattern of the absence days reported sick in a popu
lation of older industrial employees and its vari
ation with blood pressure , education and responsi
bility at work. 

MATERIAL AND METHODS 

The whole group in thi s investigation is presented in Table 
I. In 1975 everyone in the investigation group was called 
during his/her working hours to the Company's Physical 
Training Centre to be interviewed and measured (9). In
formation was obtained from the personnel records about 
sex , age and type of employment. 

For the workers, the number of days reported sick in 
1974 and 1975 wa.s included , and for the salaried employ
ees the number of days reported sick bewteen 1970 and 
1975 , as well as the educational grade and degree of 
responsibility. When rating the level of responsibility , the 
two main criteria used were work function and degree of 
difficulty (12). For the workers, only the number of work
ing days on which he/she could have reported sick were 
accounted for (max. 269 days/year). The absence days 
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Table I. All employees of the Aerospace Division of 
Saab-Scanio AB, Linkdping, Sweden, in the age 
group 50-59 years 

Men Women Total 

Workers 94 % 6 % 42 % 
5 12 33 545 

Salaried employees 90 % 10 % 58 % 
69 1 77 768 

Total 91 % 9 % 100 % 
I 203 110 n= 1313 

reported sick for the salaried employees, on the other 
hand , included all the days in the year with the exception 
of holidays (max. 334 days). 

The measurements taken i·ncluded systolic blood pres
sure, height, weight and certain anthropometric measure
ments. The blood pressure was taken after about 10 min
utes in the sitting position. 

DROP-OUTS 

In order to gain some notion of the systematic error 
caused by earlier drop-out, due to death , early retire ment 
or disability pensioning, a retrospective comparison be
tween salaried employees and workers between the ages 
of 50 and 59 for the years 1964-1 975 was undertaken. This 
comparison shows that more workers than salaried em
ployees had died and that considerably more had been 
awarded a disability pension or had gone into earl y retire
ment (Table II). Those of the investigation group who , 
despite personal contact, fai led to appear, are distributed 
as shown in Table Ill . 

The material has been computer-processed with the 
program package SPSS (10) and OSIRIS (15). 

RESULTS 

The absence of salaried emplyees measured by 
mean absence days reported sic k per e mployee 

Table II . Number of workers and salaried employ
ees either deceased, with early retirement pension 
or disability pension, 1964-75 (retrospective drop
out) 

Deceased 
Early retirement or 
disabilit y pension 

Investigation group 

Scand J Soc Med 

Salaried 
employees 

25 (3 %) 

7 (1 %) 
768 (96 %) 

Workers 

31 (5 %) 

29 (5 %) 
545 (90 %) 
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Fig. I. Distribution of total absence days reported sick in 
1975 , salaried employees (N=768) , Lorenz graph. 

increased by 114 % during the period 1972- 75. The 
mean increase for the workers during the period 
1974-1975 was 8 % (Table IV). 

The di stribution of the overall absenteeism dur
ing each year was most uneven. The Lorenz graph 
for 1975 illustrates a typical year 's di stribution (Fig . 
1). 

Fig. 1 shows that for salaried employees 32 % 
(242) had no absences at a ll , 70 % (537) accounted 
for only 10 % of the absences during the year and 
5 % (39) accounted for 50 % of the absences. T he 
distribution of the overall absence for the same year 
for the workers is similar. 

For the workers in 1975 31 % (169) had no absences 
at all, 68 % (370) accounted for onl y 10 % of the 
absences and 5 % (27) accounted for 50 % of the 
absences. As regards individuals , the number of 
sick leave days appears to be fairly constant when 
viewed over longer periods. The uneven distribu
tion is then not as pronounced as the one-year 
stati stics show , but is still considerable . The distri
bution of overall absence for salaried employees 
between 1970 a nd 1975 is as follows: 12 % (92) had 
no absences at a ll , 52 % (389) accounted for only 
10 % of the absences and 10 % (77) accounted for 

50 % of the absences. 
To illustrate how much of the increase in sick 

leave in both the groups was caused by a minority 
registering an ever- increasing amount of absence, 
Tables V and VI were compiled. 



Table III. Drop-out reasons for non-participation 

Workers 

Men 

Declined because of physical handicap 53 
Declined for other reasons 62 
Reported sick 24 
Deceased 

Total drop-outs 139 
Percentage drop-outs 27 

The proportion of the absence that can be attrib
uted to 10 % of the employees increases dispropor
tionately with overall absences. (The more absence 
days that are reported totally, the greater wi ll be 
the relative part comprising these 10% who are ill 
the most.) 

In the salaried category, 10 % of the employees 
were responsible for 67 % of the sick leave days in 
1975, 7873 days . A comparison will show that this 
figure is greater than the total amou nt accounted for 
in 1973. However , the total num
ber of absence days for 10 % of the salaried employ
ees almost doubled from 1970 to 1975 and increased 
by 119% between 1972 and 1975. 

The workers' distribution is similar and increased 
at the same rate as the development of the absence. 
As the total number of absence days increased by 
8 %, this 10 % of the group increased their share of 
the absence by 8%. This means that this group 
increased its absence by 23 % (1416 days). 

Further proof that the increase in absence can be 
attributed to a relatively small number of persons 
emerges when the development of absence is inves
tigated to find those persons who in 1975 had more 
than 90 absence days. From Fig. 2 it appears that 
those who become '90-day cases' had had a high 

Table IV. Development of average sick leave, 
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Salaried employees 

Women Men Women Total 

2 
2 

4 
12 

30 3 88 
35 4 103 
20 2 46 

I I 

86 9 238 
12 12 18. 1 

mean rate of absence days per employee for 5 years 
prior to the investigation. Between 1970 and 1974, 
some 50 to 68 % of all in this group had a sick 
absence rate higher than the average for the whole 
group. 

There is no grading of education or level of re
sponsibility for the workers. The absence days re
ported sick for the salaried employees decreased 
significantly in tact with improving education rises, 
and also decreased as level of responsibility rose 
(p<0.05). Since education and responsibility seem 
to be correlated, it is of interest to study the distri
bution of absence days reported sick when both 
these variables are considered (Table VII). 

Among employees with education classi
fied as ··medium', we found a trend toward a de
crease in sick leave related to higher level of re
sponsibility . This is not true of those with a low 
level of education who have the lowest rate of 
absence in the medium responsibility category. 

No. of 
days 

200 

150 

1970-75 (mean number of days/employee) 100 

Salaried 
Year Workers employees 

1970 No information 8.5 
1971 No information 7.2 
1972 No information 7.1 
1973 No information 10.1 
1974 19.9 12.2 
1975 21.4 15.3 

50 

1970 71 72 73 74 75 Year 

Fig. 2. Mean number of absence days reported sick per 
employee for 197()-75 . Salaried employees, 1975 's "90-
day cases" (N=28). 
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Table V . Absence days reported sick for the 10 % of the salaried employees who in the year in question 
had the highest amount of absence (N=768) 

Absence days reported sick 1970 1971 1972 1973 1974 1975 

All employees 
Days/employee (mean) 8.5 7.2 7.1 10.1 12.2 15.3 
Total no . of days 6 504 5 606 5 504 7 785 9 358 11 752 

The 10 % most absent 
Perentage of total no. of days 62 % 60 % 60 % 62 % 65% 67 % 
No. of days 4 032 3 363 3 302 4 826 6 082 7 873 

Among the workers, high blood pressure was not 
related to absenteeism, but the salaried employees 
with high blood pressure appear to have a lower 
rate of absenteeism. This relationship in the sala
ried group is analysed further in Table VIII , which 
compares blood pressure between groups with dif
ferent levels of education and responsibi lity. The 
same increase is evident in both Tables VII (ab
sences) and VIII (blood pressure) as the levels of 
education and responsibility decline. 

Fig. 3 shows that the only combination which 
shows a lower than average sick leave absence with 
higher than average blood pressure is low level of 
education and medium level of responsibility. A 
previous observation for the salaried employees 
(that high blood pressure is connected with a lower 
rate of absence), applies only to this combination. 
A similar tendency can be found in the combination 
medium level of education with high level of re
sponsibility. 

DISCUSSION 

Although half of the overall absence can be attribut
ed to only 5 % of the employees in both groups , an 
accurate comparison betwen the workers and sala-

Table VI. Absence days reported sick for the /0% 
of the workers who in the year in question had the 
highest amount of absence (N=545) 

Absence days reported sick 

All employees 
Days/employee (mean) 
Total no. of days 

The I 0 % most absent 
Percentage of total no. of days 
No. of days 
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1974 

19.9 
10 846 

58 % 
6 290 

1975 

21.4 
11 676 

66% 
7 706 

ried employees cannot be made. It is undeniably 
important to note that in the retrospective drop-out , 
5 % of the workers had been awarded a disability or 
early retirement pension, whereas only I % of the 
salaried group fall into this category. The compari
son of the present situation between workers and 
salaried employees does not, therefore, give a com
plete picture of the dynamics of sick leave report
ing. Salaried employees with the highest rate of sick 
leave reporting in 1975 had already shown a higher 
than average rate of absence for the period 1970-74. 
In addition, there was a rapid increase in the num
ber oflongterm absences due to sickness during the 
year 1974-1975 . 

If the overall amount of sick leave in the age 
group investigated is to be noticeably affected, it is 
clear that effective preventive measures must be 
directed towards those employees who run an in
creased risk of an accelerating high rate of absence. 

Generally speaking, the workers have duties with 
a lesser degree of responsibility and greater super-

Table VII. Mean numbers of absence days report
ed sick per employee for 1974 and 1975, distributed 
among groups with different combinations of edu
cation-responsibility; salaried employees 

Level of education:. Low= elementary school, Medium= 
secondary school, High = university. Level of responsi
bility: High = 2-4 , Medium= 5, Low= 6-8. 

Level of responsibility 
Level of 
education High Medium Low Total 

Low 32 (27) 23 (91) 38 (140) 32 (258) 
Medium 22 (195) 30 (175) 40 (58) 28 (428) 
High 13 (67) 2 (5) 4 (I) 12 (73) 

Total 21 (289) 27 (271) 38 (199) M=28 
n=759 
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Fig. 3. Comparison of the intervariation of the blood 
pressure with different combinations of level of education 
and level of responsibility , with absence days reported 
sick values for these combinations; salaried employees. 
Level of education: LE = low. ME = medium. HE = 
high. Level of responsibility: LR = low. MR= medium. 
HR =high. 

vision than is the case with the salaried employees. 
A special analysis of salaried employees shows that 
drop-out is fairly evenly distributed over the differ
ent levels of education. It is interesting to note that , 
with regard to the level of responsibility , the drop
out rate is greater in the category which is closest to 
the worker's category (level of responsibility 6-8). 

The risk factor analysis group of salaried employ
ees is consequently rather unevenly distributed. 
This can also be said to apply to the entire risk 
factor analysis group, as the drop-out was greatest 
among the workers. 

When we analyse salaried employees in greater 
detail with regard to the level of their education and 
the amount of responsibility that their positions 
entail, we find that there is only one group-those 
with a higher level of responsibility than educa
tion-that shows high blood pressure in combina
tion with a low rate of absenteeism. Most of the 
employees in this category are ambitious and their 
duties involve increased responsibility, but these 
duties are at such a low level that the employee's 
influence is limited . This combination of personal
ity and responsibility seems to increase the occur
rence of high systolic blood pressure (6). 

As stress can be considered to have certain con
siderable effects on blood pressure (8 , 14), a logical 
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Table VIII. Mean systolic blood pressure per em
ployee, divided into groups with different combina
tions of level of education-level of responsibility; 
salaried employees 

Level of education: Low= elementary school, Medium
= secondary school, High = university . Level of respon
sibility: High = 2-4, Medium= 5, Low = 6-8 

Level of responsibility 
Level of 
education High Medium Low Total 

Low 148 (24) 148 (85) 150 (117) 149 (226) 
Medium 146 (175) 144 (152) 148 (48) 145 (375) 
High 138 (59) 140 (3) 145 (!) 138 (63) 

Total 144 (258) 145 (249) 149 (166) M= l46 
n=664 

interpretation would be that people with a high 
degree of ambition (type A behaviour) (3) stress 
themselves . Their ambition often causes them to 
ignore their body's warning signals, and stress con
tinues to mount as they work as usual. If this is the 
case, the combination of high blood pressure and 
low rate of absence should mean that there is great
er risk of future illness (16). The relationship found 
between high blood pressure and low rate of ab
sence shows the inaccuracy of judging people's 
state of health from the absence figures. 

CONCLUSIONS 

The findings of this total investigation are factual , 
based on observed differences between described 
sub-groups between the ages of 50 and 59. 

The results allow the following conclusions to be 
drawn: 

- The reported sick leave in this age group is main
ly a problem of long-term absence of a minority 
of employees and increasing absenteeism among 
this same minority. 

- Workers have a higher rate of retrospective drop
out due to disability and earlier retirement pen
sioning. The workers also have more absentee
ism than the salaried employees. 

- It has been discovered that rate of absence de
clines as the levels of education and responsibil
ity rise , among salaried employees. 

- Only one combination of level of education and 
level of responsibility (low level of education and 
medium level of responsibility) shows a lower 
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than average rate of absenteeism, while blood 
pressure is higher than average. There is a need 
for closer study of this group of employees. 
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In 1977-1978 the newspaper Ostgota Correspondenten 
(Corren) had a one year campaign for better health. The 
campaign was called "Piggare med Corren" (Get fit with 
the Corren) and included anti-smoking, dietary and exer
cise components. It was given great publicity in the news
paper. The purposes of this investigation were to examine 
the changes in dietary. exercise and smoking habits of the 
registered participants, the effects on well-being related to 
those changes , and to determine the effects of the cam
paign on the whole population of the city of Linkoping. 
This article focuses upon questionnaire response, dropout 
and participation. Information on the registrants was col
lected by registration forms , monthly reports, fitness tests 
and questionnaires. 62 % answered the questionr.aire . 
Those who did not return the questionnaire were al so 
studied. Most of the people in Linkoping knew of the 
campaign, but only a small number registered (2 .5 %). 
There was greater response among women between the 
ages of 30--49; and less among those who had poor di
etary, exercise or smoking habits. Most inclined to an
swer the questionnaires were those who had comparative
ly better exercise and smoking habits before the cam
paign. This group also improved their exercise habits and 
capacities for absorbing oxygen (V02 max). 

BACKGROUND 

Within the last 15 years health information has been 
made available in Sweden , with hopes of improving 
dietary, exercise and smoking habits among the 
inhabitants . The majority of middle-aged men 
(90%) believe that exercise is important for their 
health and well-being, but only about 15 % practise 
some kind of physical training (2) . There has not 
been an increase in the number of people exercis
ing, but a change in the level at which they train 
(13). It seems as though the extensive efforts have 
initiated few behavioral changes even though the 

main content of the health message seems to have 
been accepted. 

In 1977 the newspaper bstgota Correspondenten 
(Corren) initiated a one year campaign to improve 
dietary , smoking and exercise habits of the people 
in Linkoping and Motala (8). The campaign , "Pig
gare med Corren" was given very large space in the 
newspaper with special supplements every week. 
Among other things about ten informational meet
ings were arranged in Linkoping with specialists 
from the regional hospital , the Saab-Scania Physi
cal Fitness Centre and Linkoping University and 
readers ' questions were answered in the newspa
per. Cooperation was established locally with the 
sports and outdoor organisations for forming about 
twenty new exercise groups in Linkoping. Com
pany teams were formed , and competitions be
tween different places of work. 

There has probably never been a more intensive 
newspaper campaign to increase people ' s aware
ness of their health in Sweden . 

We have chosen to study bstgota Corresponden
ten ' s campaign for improving dietary , exercise and 
smoking habits of the inhabitants of Linkoping and 
surrounding communities in two separate investiga
tions. 

The first investigation will examine the changes 
in the registrants ' habits, and the effects those 
changes had on well being. 

The second investigation focuses upon the entire 
population of Linkoping; attention given to the 
campaign , the changes in people's attitudes , knowl
edge gained and behavioral changes. 

PURPOSE 

The purpose with the article is to study , in a com
parative analysis of the two investigations , partly 
how many and who were reached by and persistent-
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The city of LinkOpin_g.~N-= __ 65_.7_35 ______ ~ 

D
Random sample from the 

..----,.__, city of Link<iping. N = 248 

Participants in the COfT"4'aign from 
the city of LinkOping, N = 2249 

82 

Fig. I. The population, the registrants in the campaign 
and the random sample from the city of Linkoping. 

ly participated in the campaign, partly report and 
discuss drop-outs and questionnaire responses. 

INVESTIGATION I: PARTICIPANTS 
IN THE CAMPAIGN 

Method 
The campaign started in April 1977 and ended in March 
1978. Participants in the campaign registered voluntarily. 
Information on the participants was collected from: regis
tration forms, monthly reports , fitness evaluations, and 
questionnaires. 

Registration forms 

2 887 persons registered voluntarily from Jan. to April 
1977 for the campaign. The mean age of the registered 
participants was 40.4 years. 67 % of the registered persons 
wer~ women and 33 % men. The registration forms includ
ed i/ge, sex and profession. 

Monthly reports 

The registrants sent monthly reports during the campaign 
to ihe newspaper with information about their exercise , 
weight and smoking changes. 1 622 persons (56 %) of the 
2 887 registered for the campaign sent in monthly reports 
at least once. 199 (7 %) sent in all 12 monthly reports. 

Fitness test 

1 212 of the 2 887 registrants expressed an interest in 
participating in the fitness test at the Saab-Scania Physical 
Fitness Centre in Linkoping. All I 212 were called , with 
844 persons (70 %) participating in the first test in March 
to May 1977. These 844 persons were called again in one 
year as a follow-up. 255 persons participated in the second 
test in April 1978. 

The fitness test included interviews, measurements and 
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work tests on the bicycle ergometer. The interview cov
ered some risk · factors such as work situation, smoking 
and exercise habits. The measurements taken included 
systolic blood pressure , height , weight and certain skel
etal measurements. The exercise tests were performed on 
mechanically braked bicycle ergometers (16). The maxi
mum capacity for absorbing oxygen (V02 max) was esti
mated from the working pulse and the load using a nomo
gram (15). 

Questionnaire 

The questionnaire was sent in April 1978 to: 
A) all registrants participating in the first fitness test, 

844 persons ; 
B) all registrants participating in the quit smoking part 

of the campaign , 418 persons ; 
C) all registrants who have sent at least 10 monthly 

reports , 433 persons ; 
D) all registrants who sent in one or more of the last 

three months ' reports , and do not fit in one of the catego
ries A, B or C, 220 persons. 

935 persons (60 %) of I 568 registrants who received the 
questionnaire returned it. 

All the information obtained was data processed. Sig
nificance was determined using Fisher's test and I-tests. 

Drop-outs 

The highest drop-out rate (61 %) was among the regis
trants participating in the anti-smoking part of the cam
paign. The group who sent in most of their monthly re
ports tended to have higher response to the questionnaire . 

The drop-out for combinations of the different groups of 
registrants is shown in Fig. 3. 

The combination that contains the greatest number of 
persons who answered the questionnaire were those who 
took part in the fitness test and sent 10-12 monthly re
ports. 

N = 1568 

B 

D 

G 
Fig. 2. Target group for questionnaire to registrants in the 
campaign. (A) participating in fitness test (n=844), (B) 
participating in quit smoking (n=418) , (CJ who sent . in 
10-12 monthly reports (n=433) , (D) who sent their month
ly reports at least one of the last three months of the 
campaign and do not fit in one of the categories A, B or C 
(n=220). 
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B D Response 
ms:! Drop-outs 

149 of the 269 registered participants from Motala-
Vadstena (55 %) did not send in any reports. 

Clearly more women registered than men , and 
registration was greater in the 30-39 and 40-49 year 
old groups. This misrepresentation is shown in Fig. 
4. 131 registrants did not report their sex or age. 

D Questionnaire response, dropout and 

Fig. 3. Questionnaire response arranged by group (N=-
1 568). (A) participating in fitness test (n=844) , (B) partici
pating in quit smoking (n=418) , (Cl who sent in l(}...12 
monthly reports (n=433), (D) who sent their monthly 
reports at least one of the last three months of the cam
paign and do not fit in one of the categories A, B or C 
(n=220). 

Result 

The registrants in the campaign 

There were 2 887 participants registered in the cam
paign . 2 249 of those persons were living in Linko
ping (78%). The distribution of the 6stg6ta Corres
pondenten is the largest in Linkoping. 2.5 % of 
those readers registered for "Piggare med Corren". 
4.8 % of the newspaper's readers in Norrkoping 
registered for the campaign. This , however was 
only 57 participants. 

In Mjolby-Skanninge we find the greatest number 
of persons who sent 10 monthly reports or more . 

participation 

Slightly more than half of the registrants who did 
not answer the questionnaire (52 % ) participated in 
the first fitness test. This makes it possible to study 
the non-response and drop-out problems by an 
analysis of the results from both the tests . A model 
of this analysis is presented in Fig. 5 and the results 
of the tests in Tables I-V. 

In the following comparisons , questionnaire re
sponse (comparisons 1, 2 and 3) , dropout (compari
son 4) and participation (comparison 5) are studied. 

Significance was determined using Fisher's test, 
I-tests between groups with two-tailed probability 
and I-tests between variables using paired samples. 

I. In comparing A + B to C + D differences in 
starting values for those who answered and those 
who did not answer the questionnaire can be seen. 
The comparison shows that the group that did not 
answer the questionnaire contains more non-exer
cisers {p<0.01) and more smokers {p<0.01). 

2. In the comparison between B and D the initial 
values are analysed for those who were motivated 
enough to come back for the second test. Even in 
this highly motivated group we find that the group 

Participants, 
number of persons 

The city of Unkoping, 
shown in thousands of persons 

Age Men 

>=60 

50-59 

40-49 

30-39 

20-29 

18-19 

200 0 

Women 

200 400 

Men Women 

~.-~~-·· r- · -~.--,--.---. 

86420246810 

Fig. 4. The distribution of sex and 
age of the registered participants 
in Linkoping (N=2 249). The city 
of Linkoping (N=65 735). Missing 
values= 131. 
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Analysis of results from fitness 
test one in groups participating 

Analysis of results from 
fitness test two in the 
group participating in both 
t 

in fitness test one and in both tests . 
Part1c 1pa ted 
only for test 
one 

Participated 
i n both test 
one and two 

Answered the 
questionnaire 

Did not answer 
the question 
naire 

A 

n = 303 

c 
n = 286 

n = 589 

B 

n = 21 4 

D 

n = 41 

n = 255 

Fig. 5. Model for analysis of the re sults of the fitness 
tests. 

that did not answer the questionnaire contained 
more smokers (p<0.05) and non-exercisers (not 
sign). 

3. The changes from B to E are compared to the 
changes from D to F . This analysis shows ifthere is 
any difference from test one to test two between 
the groups who had answered respectively had not 
answered the questionnaire. The results show that 
very few of the persons returning to the second test 
did not answer the questionnaire , and also show 
that both groups had positive changes, with regard 
to exercise and smoking habits. Non-exercisers de
creased from 19 % to 4 % and smokers from 19 % to 
10 % in the group answering the questionnaire. The 
corresponding figures among those who did not 
answer the questionnaire are 27% to 17 % for non
exercisers and 34 % to 22 % for smokers. The differ-

n = 214 

F 

n = 41 

n = 255 N 844 

ence in improvement in these two groups however 
is not singificant. While comparing these groups we 
also find a significant decrease in weight (p<0.01) 
and a significant increase in predicted V02 max 
(p< 0.05) in the group that answered the question
naire; whereas no improvements were found among 
those who did not answer the questionnaire . 

4. Those who came for just the first test (A + C), 
is compared to those who came for both tests (B + 
D) , and illustrates the problem of dropout. When 
the starting points of these two groups are com
pared , we can see that those who did not come 
back a second time contained more non-exercisers 
(p<0.01) , more smokers (p< 0.05) and the mean age 
was lower (p< 0.01). Predicted V02 max was also 
significantly higher in B + D (p< 0.05). 

5. The comparison between B and C illustrates 

Table I. Results of fitness test one for participants in test one who answered and who did not answer the 
questionnaire (comparison I) 

Medicine consumption = medicine affecting the cardiovascular system, No exercise = never does any physical activity, 
Smoker = smokes more than 0 cigarettes per dag, Stressed = feel s stressed often or very often , V02 max = predicted 
maximal oxygen absorbing capacity calculated from a submaximal work test on an ergocycle 

Medicine No 
Birth consump- exer- Number 

Women year Weight tion cise Smoker Stressed V0 2 max of per-
(%) (mean) (mean) (%) (%) (%) (%) (mean) sons 

All participants in test 
one, and answering the No 
questionnaire (A + B) inform. 1934 70 25 21 24 2.5 517 

All participants in test 
one , but did not answer No 
the questionnaire (C + D) inform. 1935 72 38 33 24 2.5 327 

Scand J Soc Med 14 
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Table II. Results of fitness test one for participants in both test one and two who answered and did not 
·answer the questionnaire (comparison 2) 

Medicine No 
Birth consump- exer- Number 

Women year Weight tion cise Smoker Stressed V02 max of per-
(% ) (mean) (mean) (%) (%) (%) (% ) (mean) sons 

Both test one and two 
and answering the 
question-
naire (B) 62 1931 70 8 19 19 21 2.6 214 

Both test one and two 
but did not answer the 
questionnaire 
(0) 47 1934 69 27 34 27 2.7 41 

Table III. Results of fitness test one and two for participants in both test one and two who answered and 
did not answer the questionnaire (comparison 3) 

Medicine No 
Birth consump- exer- Number 

Women year Weight tion cise Smoker Stressed V02 max of per-
(%) (mean) (mean) (%) (%) (%) (%) (mean) sons 

Results of test one 
Both test one 
and two and 
answering the 
questionnaire (B) 62 1931 70 19 19 21 2.6 214 

Both test one 
and two but 
did not an-
swer the 
questionnaire 
(D) 47 1934 69 27 34 27 2.7 41 

Results of test two 
Both test one 
and two and 
answering the 
questionnaire (EJ 62 1931 69 7 4 10 19 2.7 214 

Both test one 
and two but 
did not 
answer the 
questionnaire (FJ 47 1934 69 7 17 22 24 2.7 41 

Table IV. Results of test one for all participants in test one and participants in both test one and two 
(comparison 4) 

Medicine No 
Birth consump- exer- Number 

Women year Weight lion cise Smoker Stressed V02 max of per-
(%J (mean) (mean) (%) (%) (%) (%) (mean) sons 

Only test one (A + CJ 73 1936 71 8 34 28 27 2.5 589 

Both test one and 
two (B +DJ 60 1932 70 20 21 22 2.6 255 
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the difference in the starting values for those who 
participated to the greatest respectively least extent 
with regard .to both tests and questionnaires. The 
analysis shows that the group who participated 
least consisted of more non-exercisers (p<0.01) 
and smokers (p<0.001). The average age was also 
lower (p<0.01). 

INVESTIGATION 2: RANDOM SAMPLE 

Method 
Sample. The sampling has been carried out by the County 
Administration Data Section. The population is defined as 
inhabitants of the city of Linkiiping over the age of 17. 
There are 65 735 persons in this group, and a random 
sample of 248 was used for this study (Fig. I). 

Questionnaire. Information about this sample was ob
tained through a questionnaire. Of the 248 questionnaires 
distributed , 204 (82 %) were returned or answered on the 
telephone. The information obtained from the question
naires was computerized. Significance tests of the distri
butions were carried out using chi-square. 

Non-responses. The 44 persons (18 %) who did not 

N = 204 

missing values 
women 

men 

Fig. 6. Distribution of campaign awareness . 
1 = participated in the campaign and followed 
it regularly , 2 = never participated in the cam-
paign but followed it regularly anyway, 3 = 
know about the campaign and read about it 
now and then, 4 = know about the campaign 
but never read anything about it, 5 = never 
heard of the campaign. 

return the questionnaires are distributed in Table VI with 
regard to reasons for non-response. The returned ques
tionnaires were representative of the age of the popula
tion , but there was a slight underrepresentation of men. 

Result 

Fig. 6 represents the awareness of the participants 
regarding the campaign. The question asked was: 
" How much do you know about the campaign 'Pig
gare med Corren'? " Six percent of the sample par
ticipated in and followed the campaign regularly . 
There are no significant differences between the 
sexes, in spite of the fact that women said that they 
payed more attention to the campaign than the 
men . Clearly, awareness in the city was high , as 
only 3 % said they had not heard of it. The majority 
only read about the campaign and 6 % participated 
fully. 

DISCUSSION 

It was natural for us to choose the city of Linkiiping 
for our study since 83 % of the household sub-

Table V. Results of tes t one for participants in both test one and two who also answered the questionnaire 
and participants only in test one who did not answer the questionnaire (comparison 5) 

Medicine No 
Birth consump- exer- Number 

Women year Weight tion cise Smoker Stressed VO, max of per-
(%) (mean) (mean) (%) (%) (%) (%) (mean) sons 

Both test one and two 
and answering the 
questionnaire (B) 62 1931 70 8 19 19 21 2.6 214 

Only test one but did 
not answer the No 
questionnaire (C) inform. 1936 72 40 33 28 2.5 286 
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Table VI. Distributions of reasons for not returning 
the questionnaire 

Non-response reason 

Not available 
Refusal 
Sick 
Deceased 
Total 

Number of persons 

35 
6 
2 
l 

44 

scribed to the newspaper and 78 % of the registra
tions came from there. 

Methodologically, we combined a total study of 
those who appeared most interested and persistent 
as registrants in the campaign with a study of a 
random sample from the city of Linkoping. This 
gave us the opportunity to examine in depth the 
health changes felt by the most actively engaged 
persons, and to investigate how many persons 
might have participated without showing it openly. 

From the random study it can be seen that at 
least three quarters of the Linkoping inhabitants 
above the age of 17 had read about the campaign, 
and that only a very small percentage did not know 
about it. In spite of this awareness only 6 % said 
that they had participated. A 95 % confidence inter
val in random sample yields such uncertainty that it 
is only possible to say that the number of partici
pants can be as low as 2.6 percent, but it could be 
somewhat higher. Both studies thus show that the 
campaign reached the majority of the inhabitants of 
Linkoping but that only a small part participated in 
and followed it regularly. 

The group of participants contained more women 
than men and the age group 30-49 years was over
represented. One explanation of this distribution of 
sex and age could be that the sports organizations 
in Sweden mainly involve men in younger age 
groups and the campaign have reached some of the 
groups that were least engaged in organized sports. 
Another possible explanation of the success among 
these target groups can also be that women in these 
ages are more frequently responsible for the house
hold and are therefore more susceptible to food and 
diet propaganda. 

The aim of the total study was to illustrate the 
experienced effects on those who had changed their 
dietary, exercise and smoking habits in a positive 
way as a result of the campaign. Therefore we 
looked for a group who had shown a permanent 

interest in health improvement. Smoking was an 
exception. We chose all the registered smokers. 
61 % of this group did not answer the questionnaire, 
the lowest response of any group . Closer examina
tion of the smokers shows that 57 % of those who 
did not send in I 0-12 reports did not answer the 
questionnaire, while only 22% of those who did 
send in 10-12 reports did not answer the question
naire . This poor questionnaire response is probably 
due to the fact that the majority of those who did 
not complete the monthly reports were not success
ful in their attempt to quit and did not wish to reveil 
this in a questionnaire. The lack of response from 
this group does not negatively affect the study since 
we want to study those who have succeeded in 
changing their behaviour. 

79% of the group who returned at least 10 month
ly reports responded to the questionnaire. We feel 
that throughout the study we have probably re
ceived responses from those who have been the 
most successful in improving their habits. This is 
reinforced by our analysis of the group of campaign 
registrants who went through the fitness test. The 
analysis comprises slightly more than half of those 
who did not answer the questionnaire. The results 
show that those who answered the questionnaire 
improved their capacity for absorbing oxygen 
(V02 max) to a greater extent than those who did 
not answer the questionnaire. The analysis also 
showed that this group contained fewer smokers 
and non-exercisers before the campaign began. 

We find the same pattern in a comparison be
tween those who went through one or both tests. 
Those who came back at the end of the campaign to 
complete a work test and discuss their success 
toward their goal of behavior modification initially 
had better exercise and smoking habits. 

The most dedicated participants apparently had 
better health habits than the rest of the registrants. 
For obvious reasons they were also the most willing 
to discuss the results. 

Thus with this drop-out analysis we have been 
able to show that those in our total study who 
answered the questionnaire are persistent partici
pants in the campaign. 

The process of behaviour change involves two 
distinct steps, initiation of the behaviour and adher
ence to the newly adopted behaviour (10). 

Also this campaign seems to have followed an 
expected pattern for mass communication (6). The 
health information reached most of the population 
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but only a small segment registered and even fewer 
participated. 

The fact that the initiation step did not function 
better might be that the campaign was a pure mass 
media campaign. The elements of lectures , group 
work and face to face interaction were of limited 
proportions and based on self-selection (9, 12, 14). 

In spite of all the efforts to maintain the regis
trants' interest there were many who did not par
ticipate throughout the length of the campaign. 
Among those who initially had poor habits , fewer 
were successful in carrying through , with drop-out 
a difficult problem to master (I, 3, 4, 5, 7, 11). 

CONCLUSIONS 

The majority of the population of Linktiping knew 
of and had read about the campaign but only a small 
minority registered and followed it regularly. 

The campaign received the best response among 
women in the age group 30 to 49 years. 

The most willing to tell about their participation 
in the campaign were those who had better smoking 
and exercising habits before it began. Most of this 
group started exercising more frequently and had 
improved their capacities for absorbing oxygen. 

Many persons did not participate for the duration 
of the campaign. The largest number of drop-outs 
was among those with poorer exercise and smoking 
habits. 
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Abstract 

G. Andersson, S. Malmgren, and J. Ekstrand, Occurrence 
of Ath letic Injuries in Voluntary Participants in a 1-Year 
Extensive Newspaper Exercise Campaign. lnt J Sports 
M<;d. Vol 7, No 4, pp 222- 225, 1986. 

In 1977 the newspaper OsrgOracorrespondenten (Corren) 
started a 1-year campaign for better health. The campaign 
was called "Piggare med Corren" (get fit with the Corren) 
and included antismoking, dietary, and exercise compo
nents. It was given widespread publicity in the newspaper. 

The purpose of the study was to examine the extent of 
self-reported exercise injuries in volunteers who diligent
ly participated in a newspaper campaign. 

Information was collected from questionnaires sent to 
the most persistent participants after the campaign; 60% 
answered the questionnaire. An analysis of the dropouts 
showed that they had not started to exercise to the same 
extent as the others. 

Only 5% said that they had not exercised before the cam
paign; 6.7% reported that they were injured in connec
tion with their exercising during the campaign in such a 
way that they had to interrupt their exercise. Thirty
seven persons had called a doctor and 19 persons were 
reported sick during for an average of 1 month because 
of the exercise injuries. 

There were significantly more regu lar exercisers who had 
been highly active before the campaign among those who 
had been injured compared with those who were not in
jured. 

Key words: physical activity, ath letic injuries, exercise 
campaign 

Introduction 

People of different ages, with different types of possibilities 
and talents, are participating in sports in the form of com
petition or exercise. More and more people are exercising 
in an organized and qualified way in sports clubs ( 17). ~!any 
people also have a positive attitude toward the importance 
of exercise for health and well-being (4). 

Exercise offers many positive physiologic and medical ef
fects, but also involves great risks for injuries. Of those who 
come to casualty wards with injuries, 6%- 15% have been 
injured in connection with exercising (3 , 9, 18). 

There have been more stuuies of injuries due to competitive 
sports than of injuries <lue to exercise. Different studies of 
injuries among exercisers show varying frequencies of in
juries (7. 8 , I 0, 12, 16). This can be due to differences in 
age, exercise forms , and intensity of exercising; also, the 

length of the period of the study and the way of defining 
and registering the injuries may show some differences. 
However, there are few studies on the exten t of injuries of 
exercisers in connection with extensive newspaper exercise 
campaigns. It is important that studies of this kind are 
carried through since there have been extensive health cam
paigns going on in Sweden during the last 15 years, often 
in the form of campaigns with the aim of making people 
start exercising. Th e research on the effects of exercising 
has mainly been focused on the positive benefits. We think 
it is important also to throw light upon the negative effects 
of exercising in connection with extensive exercise cam
paigns. The purpose of the study was to examine the ex
tent of self-reported exercise injuries in voluntary parti· 
cipants with persistent interest in a I-year exercise cam
paign. 

Material and Methods 

In 1977-1978 the newspaper Ostgotacoffespondenten 
(Corren) ran a I-year campaign in Linkoping for better 
health. The campaign was called "Piggare med Corren" 
(get fit with the Corren) and included exercise, dietary , 
and antismoking components. It was given great publicity 
in the newspaper with special supplements every week. In
formative meetings were arranged monthly with specialists 
from the regional hospital, the Saab-Scania Pl1ysical fit
ness Center, and Linkoping University, and readers' ques
tions were answered in the newspaper. Company teams 
were formed and competitions held between different 
places of work. 

The participants sent in monthly reports during the cam
paign to the newspaper about the number of days of phy
sical activity. 

Questionnaires sent to the participants after the campaign 
made it possible to register the number of self-reported 
injuries in connection with exercising. It was important that 
the questionnaire reached the persons who participated in 
the campaign most diligently. 

After the campaign the questionnaire was sent out in April 
1978 to: 

A. All participants in a fitness test (844 persons) 

B. All participants in the "quit-smoking" part of the cam
paign (418 persons) 

C. All participants who had sent a least ten monthly reports 
to the newspaper (433 persons) 
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D. All participants who had sent in one or more of the last 
3 months' reports and did not fit into one of the other 
ca tegories (220 persons) 

Of 1568 participants who received the questionnaire , 935 
persons (60'Jo) returned it. The lowest respo.nse was among 
the participants in group B (39%) and the highest in groups 
C (84%) and D (70%) , i.e., those who sent in most of their 
monthly reports and by doing so showed improvements in 
their health habits. The mean age of the participants was 
40.4 years; 67% were women and 33% men. 

An analysis of the dropouts showed that the registrants 
who had not answered the questionnaire had not started 
to exercise to the same extent as the others (11). 

The yucstions in the questionnaire pertained to exercise 
habits befqre the campaign and number of different exe r
cise activities before and during the campaign. There were 
also 4ui:stions about exercise injuries which had posed an 
obstacle to ~ontinued exercise and had also resulted in calls 
to a doctor and sick leave . All the information obtained was 
Jata processed. Significance was dete rmined using the chi· 
square test and t tests with two-tailed probability. 

Results 

Exercise Habits 

92 

Only 50 persons (5%) said that they had not exercised before 
the campaign~44% exercised at least l - 2 times a week and 
the rest exercised occasionally. In this respect there was no 
difference between men and women , as was the case re· 
gard ing change of exercise habits, which shows if the exer
cisers have started new diffe rent exercise activities or not: 
43% of the women and 35% of the men (P < 0.05) had 
participated in more different exercise activities during the 
campa ign than before ; 6% of the women and 8% of the men 
had pa rticipated in less diffe rent exercise activities. 

J::xercise injuries 

Of those who answered the questionnaire, 63 persons (6.7%) 
reported that they had been injured in connection with 
their exercising du ring the campaign in such a way that 
they could not go on exercising; 18 persons had to discon· 
tinuc exercise for more than I month. Of the 63 injured per· 
:;ons , 26 were men (8.3% of the men who answered the 
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questionnaire) with a mean age of 34 .6 years and 37 women 
(5 .9%) with a mean age of 39.4 years. 

As a result of the exe rcise injuries, 37 persons had consulted 
a doctor with for an ave rage of two calls. One person said 
that due to the injury he had to stay in a hospital for 1 week. 
In all, 19 persons were reported sick during for an average 
of l month because of exercise injuries, three of whom 
were reported sick for more than I month. 

Regarding the part of the body injured the most , injuries 
to the lower legs predominated, namely , 64% of all injuries 
(Table 1 ). Only five persons answered that the injuries re· 
suited from body con tact. 

Exercise Injuries - Exercise Habits 

ln Table 2 the exe rcise habits are compared before the 
start of the campaign for the 63 injured persons with those 
who had not been injured. Table 2 shows that the greatest 
diffe rence between the groups is to be found among those 
who exercised 3- 5 times a week before the campaign where 
J 5% were injured compared with 6.5%-8% among those 
who had not exercised regularly before the campaign 
(P < 0.05). 

The mean number of different exe rcise activities/partici· 
pant before the campaign was 2.5 for the injured and 2.0 
for the rest (P < 0.01 ). The increase in the mean number 
of act ivities/participant was not sign ificantly greater for the 
injured: 0.6 compared with 0.5 activities for the non· 
injured. 

Table 3 illustrates the relationship between recently ini· 
tiated exercise activities and exercise injuries. It shows 
that there was no diffe rence between the injured pe rsons 

Table 1 Distribution of exercise injuries according to parts of the 
body affected 

Par t of the body Number of answers 

Lower leg 4G 164%1 
Back 10 114%) 
Arm 6 I 8%1 
Shoulder 2 I 3%1 
Eye 2 I 3%1 
Other parts 1 I 1%1 
Missing Values 5 I 7%1 

Table 2 Exercise habits before starting the campaign for those injured and not injured (P < 0 .05) 

Never Exercised Exercised Exercised Elite Missing 
exercised now and then 1- 2 times a week 3- 5 times a week training values 

Injured 4 24 21 14 0 0 63 
18%1 16.5%1 16.5%1 115%1 10%1 10%1 16.7%1 

Not injured 46 345 299 81 0 101 872 
192%1 193.5%1 193.5%1 185%1 10%1 111.5%1 193.3%1 

50 369 320 95 0 101 935 
15.3%1 139.5%1 134.2%1 110.2%1 10%1 110.8%1 1100%1 
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Table 3 Participants in the campaign exercise who were injured distributed according to changed exercise habits. 

Increased 
exercise 
In• 3751 

Unchanged 
exercise 
In• 4981 

Decreased 
exercise 
In' 621 

N • 935 

Mean number of 
different exercise 

Injured persons forced 
to interrupt their 

activities before/ exercising 
during the campaign 

1.8/3.2 31 18.3%1 

3.2/3.2 28 15.6%1 

3.3/2.3 4 16.5%1 

63 

who had participated in more compared with those who 
had participated in fewer different exercise activities during 
the campaign. 

Discussion 

The campaign did not succeed in activating nonexercisers. 
Only 5% of those who answered the questionnaire reported 
that they had not exercised before the campaign. 

The dropou t of the response rate when it comes to the 
questionnaire is of less importance in this study since the 
purpose was to reach those who dilige ntly participated in 
the I-year campaign. An analysis of the dropouts showed 
that the registrants who had not answe red the questionnaire 
had not started to exercise to the same ex tent as the others 
( 11 ). The highest response was in groups C (84%) and D 
(70',1,). i.e., those who sent in most of their monthly reports 
an<l thus showed improvements in their health habits. 

A com parison with other stud ies showed that the cam-
paign "Piggare med Corren" had a definitely lower rate of 
injuries: 6.7% compared with 37%-90%. Some explanations 
cou ld be: 

I . The rate of injury in our study was based only on the re
por ts from the participants contained in the ensuing 
questionnaire. No medical follow-up was made com
pared with othe r studies (8 , I 0 , 16). 

1 Our questions only refe rred to injuries that required ces
sation of training. Consequently, slight injuries could 
well have been sustain ed (7). 

3. Those who were injured at the beginning of the campaign 
and then we re frightened to go on exerc ising (7, 12) were 
no t in cluded sin ce we only studied those who diligently 
took part in the campaign. 

4 . Our study comprised assiduous participants in an ex ten
sive exe rcise campaign who exe rcised with varying de
grees of intensity and varying numbers of exercise forms. 
Most other studies comprise less more homogeneous 
groups wi th a high exercise intensity (JO, 12). 

Injured persons who 
called a doctor 

15 14.0%1 

20 14.0%1 

2 13.2%) 

37 

Injured persons who 
reported sick 

10 12.7%1 

11.8%1 

10%) 

10 

Our study does not give the to tal injury risk at the start 
of an exercise campaign because we chose to register only 
the injuries that were so serious that they led to a halt in 
training. There are reasons to believe that the total injury 
risk was higher than th ose reported. Consequently, it is 
important to rea lize the seriousness of our results. More 
than one-half of the injured persons went to see a doctor , 
which was also observed in o ther studies ( 12). Almost 
every third injured person reported sick for an average of 
I month. 

It is also important to note that it is not the persons with 
low levels of ac tivity who, when they start exercising, run 
the greatest risk of sustaining injury. The rate of injuries 
seems to depend on the number of different activities, 
whether recently started or not. There was no significant 
difference in injuries between the group which had increased 
its mean activity per week from 1.8 to 3.2 activities and the 
group that remained unchanged with 3.2 activities (Table 3). 
Furthermore, the number of opportu nities for activities 
seemed to be of great importance . The rate of injuries was 
about double in the group who had exe rcised 3- 5 times 
a week before the campaign compared with beginners and 
less ac tive exercisers (Table 2). Consequently, a high level 
of training that had been going on before the exe rcise 
campaign seemt'd to increase the risk for injuries (I , 10, 14, 
15). Therefore, it appears to be an important research pro
ject , before launch ing ex tensive mass media exercise cam
paigns , to clarify whether, from a health point of view, 
there is an optimal amount of exercise and , if possible, to 
define it in numbers of occasions and activities. This is im
portant since exercise campaigns principally reach those 
who are al ready ph ysically ac tive. 

Naturally , it must not be forgotten in this discussion that 
regular exercise has many positive effects (6 , 19) , which we 
also studied in this campaign. One-fourth of the participants 
who had suffered from headache, back pain, stomach 
problems, or sleeping disturbances before the campaign 
experienced that thei r sy mptoms had decreased <luring the 
campaign, primarily due to changes in exercise habits (2). 
Much speaks in favor of the posi tive effects, which arc 
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greater than the negative aspects in the form of injuries. 
Of course, this does not reduce the importance of taking 
measures to minim ize the risks of injuries. The lower ex
tremities are most prone to injuries (7 , I 0, 12, 20). The 
strains on legs when exercising can be reduced by good 
sports shoes of the right construction. A su itable warm-up 
and move ment program, which increases the fl exibility of 
the jo ints and strengthens the muscles, p revents injuries 
(5 , 13) and should be emphasized in the mass media cam
paigns. 

It is also important not to neglect " minor injuries" and 
pain signals. Much can be done to minimize the risks of 
injury when exercising (I , 5, 15). The information abou t 
health provided to increase the number of regular exer
cise rs in Sweden should be supplemented by means for 
prevention of injuries. 

Conclusions 

I. Sixty-three persons (6.7%) reported that they were in
jured in connection with their exe rcising during the cam
paign in such a way that they had to interrupt their 
exercise. Thirty-seven persons consu lted a doctor and 
19 persons were reported sick fo r an average of I month 
because of exercise injuries. 

2. Injuries to the lower legs accounted for 64% of all in
juries. 

3. There were significantly more regular exercisers who had 
been highly active before the campaign among those who 
had been injured compared with those who were not in 
jured. 

4. Measu res to prevent accidents should be emphc,i. ' c 
when launch ing extensive mass media exercise l.. L .rr.: ~- 1s. 
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ABSTRACT 

A provincial daily newspaper, Ostgotacorrespondenten ("Corren" ), ran in the 
period 1977- 78 a campaign in Linkoping for improved heal th. It was called 
"Get fit with Corren" (Piggare med Corren), it comprised exercise , dietary, and 
antismoking components, and was given much space. 

The purpose of the present article is to evaluate the effects of health inform a
tion via mass media with regard to exercise, diet , and smoking, and to illustrate 
the intrapersonal processes intervening between presentation of information and 
behaviour change. 

The campaign was studied from two perspectives. One was a total study 
of participants persevering until the end of the campaign; 935 {60%) of 1568 
persons who after the campaign received a questionnaire returned it. The other 
illustrates through a random sample the effects on the entire population of cen
tral Linkoping . Of the 248 questionnaires distributed 204 (82%) were answered. 

Almost half of the people included in the random sample now consider it 
more important to keep healthier dietary and exercise habits and more danger
ous to smoke. However , as cause of the attitude changes the campaign seems 
to have drowned in other mass med ia information . Many of th ose who changed 
attitude towards exercise and diet also changed their habits , but many of those 
who did not change attitude nevertheless changed their behaviour . 

It is important to complement the health information as presented in mass 
media with face-to-face communication to help the individu al to sum up his 
existing collection of beliefs and to arrange them in order of priority, and also 
to discuss possible alternative habi ts to give strengthening feedback to new 
beliefs. 
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BACKGROUND 
During recent decades more and more attention has come to be paid to the 
significance of human behaviour and the valuations and sets of rules controlling 
it (I). One part of this problem complex is the importance of life style for 
health and well-being (2) . The research needed to throw light on these ques
tions requires a crossscientific approach . New concepts have arisen , such as 
behavioural medicine, the field concerned with the development of behavioural 
science , knowledge and techniques to the understanding of physical health and· 
illness and the application of this knowledge and these techniques to diagno
sis, prevention, treatment and rehabilitation (3). An important and interesting 
question is the effects of health information campaigns? ( 4) . Do they reach 
the intended target groups, do they succeed in influencing behaviour, and what 
effects will any behaviour changes exert on health? 

In I977 a comprehensive and well-planned I-year dietary, exercise, and 
anti-smoking campaign was launched by Ostgotacorrespondenten ("Corren" ) , 
a Swedish provincial newspaper , in collaboration with medical experts (5). The 
most important target group was the population of central Linkoping, consist
ing of 65 OOO inhabitants. The campaign was given much space in the paper , 
special supplements being printed each week over a period of one year. Experts 
answered readers ' queries in a regular column. Collaboration with sports and 
leisure organisations was established to form exercise groups , and further group 
formation was stimulated through competition between different places of work. 

This study forms part of a comprehensive evaluation of a I-year newspaper 
health information campaign. Studies concerning participation , nonresponse , 
and favoural and unfavourable effects on the participants are published else
where (5 ,6,7). 

The purpose of the present paper is to evaluate effects of health information 
via mass media concerning diet , exercise, and smoking, and to investigate the 
intrapersonal processes intervening between the presentation of the information 
and the change in behaviour (8). 

METHOD 
The campaign was studied in two separate investigations. One is a total study of 
participants that persevered to the end of the campaign, i.e . a highly motivated 
group. The other illustrates through a random sample the effects on the entire 
population of central Linkoping (Fig. I). 
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Population of the City of Linkoping, N = 65 735 

12 

l Random sample from 
11 City of Linkoping, n = 248 t---~~"l:r--'L_J 

Participants in the campaign from 

City of Linkoping, n = 2 249 

3 

Figure 1. The population, persons registered in the campaign and the random 
sample f~om the City of Linkiiping. 

Participants 

The campaign started m April 1977 and ended in March 1978. 2 887 people 
volunteered to take part. Information about them was accumulated from regis
tration forms, monthly reports , fitness tests , and questionnaires . Details about 
selection procedures and participation in the different activities and a detailed 
nonresponse analysis are published elsewhere (5). 2 249 (78%) were resident in 
Linkoping . During the campaign all participants return ed monthly reports to 
the newspaper about changes in their weight and exercise and smoking habits. 
The questionnaire was distributed in April 1978 to: 

A. All participating in the fitness test (n = 844). 

B. All registered for the stop smoking part (n = 418). 

C. All who returned at least JO monthly reports to the paper (n = 433) . 

D. All who returned one or more of the 3 last monthly reports monthly reports 
and who cannot be placed in categories A, B, or C (n = 220). 

935 (60% ) of 1 568 persons who received the questionnaire answered and re
turned it. 
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Random sample 

Sampling was done by the county administration computer section. The popu
lation is defined as inhabitants of the City of Linkoping over the age of 17 , and 
comprises 65 735 persons. A random sample of 248 was used for the present 
study. A questionnaire was sent to all these people 1 year after the campaign 
ended. 204 (82%) returned it or answered it on the telephone; these were rep
resentative of the age distribution of the population , but there was a slight 
underrepresentation of men. 

STATISTICS 

All the information obtained was computor processed. Significance was deter
mined by the Chi-square test . 

RESULTS. RANDOM SAMPLE 

Who were reached by the campaign? 

The campaign reached the target group , the population of central Linkoping , to 
the extent that only 3% had not heard about it , and four-fifths followed the 
progress of the campaign , one fifth of these regularly (Fig. 2) . 

Dietary, exercise, and smoking habits after the campaign 

From the dietary, exercise , and smoking habits reported after the campaign it 
emerges that one-third practically never regard food from a nutritional point of 
view, and only occasionally comply with advice about diet. Almost two-thirds 
rarely or never take exercise , and one-third are smokers . 

Changes of attitude 

Almost half of the questioned , stated that their attitude to diet, exercise, and 
smoking had changed since the start of the campaign, and that they now con
sidered it more important to keep healthier dietary and exercise habits and 
more dangerous to smoke. In other words , one year after the end of the cam~ 
paign, awareness of the importance of healthier living has been a.roused in a 
large number of people . Most of them agree that it was information via press', 
radio, and TV that brought about their change in attitude (Table I). Howe~er, 
the campaign under investigation seems to have had very little effect. 
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127 (63%) 

Cl) -missing values 
c: 
0 ' 100 (Z2J women Cl) .... 
Q) 
a. 

.,._; 
0 

(i) 
..0 
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~ men 

50 

2 3 4 5 

L Participated in the campaign and followed it regularly. 

2. Never participated in the campaign but followed it r egularly . 

3: Knew about the campaign and read about it now and then. 

4. Knew about the campaign but never read anythi ng about it. 

5. Never heard of the campaign. 

Figure 2. Awareness and participation in the campaign in the sample. 

Table I. Random sample (N=204}. Causes of positively changed i attitude con
ceritinfl importance for health of diet , exercise , and smoking {several response 
alternative are possib'ie). 

Diet Exercise Smoking 
n= n= n= 

Information via press, radio , TV 63 46 70 

Personal experience 45 44 19 

"Piggare med Corren" 12 16 17 

)nfluenc.~ ~f friends 14 15 13 
.Information via brochures etc. 18 10 13 
Other 4 2 1 
Total 98 87 88 .. 

. . . 
,,· . 

... 
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Changed attitudes and changed habits 

An interesting question is the extent to which a change of attitude is associ
ated with a change in behaviour, and whether the various reasons for changing 
attitude differ in some respect . A comparison was therefore made between the 
number of people who improved or did not improve their habits and the reasons 
given for the change in attitude. It emerged that for every reported reason for 
change in attitude, roughly equally many people did in fact change attitude , 
no matter whether or not the change resulted in improvement in the habit,. in 
question. Smoking , however , was a marked exception: 593 of those who cut 
down smoking gave "personal experience" as reason for the change in attitude , 
compared with only 113 of those who failed to improve their smoking habits 
(Table II) . 

Table II . Random sample (N= 204). Changed health habits related to positive 
attitude change towards the importance of health habits. Some gave more than 
one response alternative . 

Reason for attitude change, source of information 
"Piggare 

Press, Personal 
med 

radio, 
Brochures Friends , 

exp en- n = 
Corren" , 

TV , % 
etc., 3 3 ence, 3 

3 
Eating habits 
Improved 12 64 18 12 49 74 
Not improved 16 63 16 21 37 19 

Exercise 
Increased 20 50 18 18 53 40 
Not increased 17 57 7 17 48 46 

Smoking 
Improved 24 76 12 [ 18 59 17 
Not improved 18 80 16 _l 14 11 31 

Comparison between change in attitude and change in habit showed that a 
large proportion of people who changed their attitude towards diet also changed 
their eating habits (803 ), and that many who did not change attitude never
theless changed their beh aviour (303) (Fig . 3). 47% of those who changed 
attitude towards exercise also increased their exercising, but very few (123) 
of those with an unchanged at t itude changed their exercise habits. Concerning 
smoking, habit change was not much greater among those who changed attitude 
(193) than among those who did not do so (123) . 
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DIET EXERCISE SMOKING 

50% 

/ 

Diet Exercise Smoking 
n = n = n = 

E222I Positive attitude change without improved habit 19 46 71 
~ Both positive attitude and improved habit 74 40 17 
[S§j Improved habit w ithout attitude change 31 14 13 
D No change 71 103 99 -Missing values 9 4 

Posi tive attitude change 98 87 88 
Improved habit 105 54 30 

Figure 3. Distribution of positive attitude and habit change in random sample 
(N= 204) with regard lo diet , exe rcise and smoking. 

RESULTS. PARTICIPANTS IN THE CAM
PAIGN 

Motives for registration - smoking habits 

The most important, motives given for enrolment in t he stop smoking part of t he 
campaign were "for t, he sake of health" (72% ) a nd "to improve fitness" (38%). 
Of those who registered , 11 % succeeded in givin g up smokin g without startin g 
again during the campaign . T hose who smoked at the star t declared certain 
positive beliefs about the benefits of smoking (Table III). A number of negative 
beliefs were a lso given as grounds for giving up smoking (Table IV). 

In a comparison between reasons for failure and report,ed grounds for smok
ing , "the desire is t,oo strong" was m ost common in relat ion to t he motive "to 
give myself a reward " . The most common reason for failure was "t,oo nervous", 
in relation to smokin g "in order to calm down " (Table V). 
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Table III . Positive beliefs for smoking given by participants who stopped smoking 
during the campaign. 

Number who re- Stopped 
Positive beliefs sponded affir- smok-

f--::.------
matively, n= in g, % 

Gives concentration 35 11 
Gives calmness 64 9 

I Gives relaxation 99 11 
l s "company" 92 9 
Is areward for effort 39 10 
Keeps t he hands busy 52 10 
ls stimulating 61 12 

Table IV. Negative beliefs about smoking given by participants who stopped smok
ing during the campaign. 

Number who re- Stopped 
Negative beliefs sponded affir- smok-

matively, n = ing , % 
Causes symptoms 64 8 
Expensive 87 12 
Creates addiction 93 7 
Leads to disease 102 11 
Not a good example 38 11 

Table V. Reasons for failure to stop smoking and excuse for continuing. 

Reasons for failure 

Number Smoking 
Too Work 

who de- Weight 
ner- too 

Excuse for continuing responded sire too 
stress-

gam, 
affirm a-

vous, 
% strong , % ing , % 

tively , n = % 
To get stimulation 60 23 15 8 7 

To increase concentration 35 17 17 20 9 
To calm down 64 19 27 17 11 
To relax 99 21 13 8 4 
"Smokin g is company" 92 15 10 10 8 
To give myself a r eward 39 31 18 10 5 
To keep the hands busy 52 15 15 10 6 
Unconscious habit 79 23 9 5 14 
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RESULTS. COMPARISON BETWEEN PAR
TICIPANTS IN THE CAMPAIGN AND RAN
DOM SAMPLE 

Motivation 

The total study and the random sample show which grounds are considered the 
most important with regard to (I) the· intention to exercise more , (II) increase in 
exercise, and (III) factual exercise (Table VI). The grounds "improved health" 
and "fitness" showed fairly good conformity. Reduction of weight was given 
as important with regard to both intention and factual increase in exercise , 
whereas "recreation" was important for maintaining the exercise habit . 

Table VI. The four most important motives for exercising, related to intention 
to exercise more (!}, increased exercise (II), and actual exe rcising (III}. 

Motives for exercising I II III 
% % % 

Better fitness 69 63 63 

For healt h and feeling of well-being 58 69 57 

To reduce weight 40 32 3 

Recreation 15 - 34 

Total n = 770 n = 54 n = 855 

l = Participants who answered the questionnaire , registered in the exercise 
part of the campaign , and gave reasons why they intended to exercise 
more. 

II = Persons in the random sample who stated that they increased their ex
ercising and gave reasons why they did so. 

III = Participants in the campaign who exercised during the campaign and 
who gave reasons why they did so. 

DISCUSSION 

The two-study design makes possible , assessment of the effective force of the 
campaign in the total mass media bid, analysis of the differences in effect on 
different health habits, and illustration of the intra.personal process from the 
presentation of information to any change of behaviour that may occur . The 
intrapersonal process is demonstrated in a theoretical framework modified after 
Ajzen / Fishbein (8), on the basis of which the results will be discussed (Fig. 4). 
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Figure 4. Processes intervening between presentation of information and be

haviour change, modified after Ajzen/ Fishbein {8). 
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It is essential to distinguish between belief, attitude, subjective norm, in
tention, and behaviour (Fig. 4) . The primary beliefs (step 3) in the form of 
normative beliefs and beliefs concerning the consequences of behaviour (step 4) 
serve as the fundamental determinants of the subjective norm and the attitude 
(step 5). These are the determinants of the intention (step 6) , which in turn 
are the determinants of the behaviour, (step 7). An influence attempt may fail 
to affect change in behaviour even if the information has been accepted (step 
2) but does not produce the desired effects on proximal or external beliefs (step 
3), so that primary beliefs are in turn modified so that the process can con
tinue. The subjective norm concerning a behaviour is based on the entire set of 
primary normative beliefs. A person's attitude towards a behaviour is based, 
on ·the one hand , on the entire set of primary beliefs inferring that performing 
the behaviour will lead to certain consequences, and, on the other hand, h is 
evaluation of these consequences. To bring about a desired attitude change a 
preceding evaluation process is thus needed. Correspondingly, a change in the 
subjective norm demands a prior process, in which the motivation to comply is 
determinant. If the desired intention towards a particular change in behaviour 
is to be created, a further evaluation process involving adjustment of the sub
jective norm and the attitude is required. The relative value of each of these 
determinants varies as a function of the variable for individual difference and 
the behaviour in question. 

"Ostgotacorrespondenten" is subscribed to by 83% of Linkoping households 
(5). 19% of the random sample never read about the campaign , whereas 18% not 
only accepted but actually sought information when they took part in or regu
lary followed the campaign (Fig. 2). The information ought also to have been 
accepted but it is difficult to decide how many of the rest accepted the informa
tion because surprisingly few said that the campaign had been responsible for 
their changed attitude towards diet , exercise, and smoking (Table I). The cam
paign seems to have drowned in other mass media information which combined 
with pressure from friends and with brochures and other propaganda during 
thi: campaign year resulted in about half of the Linkoping inhabitants changing 
their attitude (Fig. 3). After the campaign they now realize more clearly that 
it is important to eat nutritionally satisfactory food, to exercise in order to feel 
well, and not to smoke. These declared changes in attitude may have paralleled 
changes in the subjective norm and possibly also in mutual adjustment of the 
two. 

Our response alternative "personal experience" aims at reflecting the expe
rience of such an mutual adjustment process. The chance of behaviour change 
ought to be greater when the subjective norm in personal experience is inte
grated with the attitude. Our results support this assumption , because very few 
give "personal experience" as the reason for changed attitude towards smoking, 
in contrast to diet and exercise (Table I), and because fewer reduced or stopped 
smoking than improved diet and increased exercise even though almost as many 
claimed to have changed their attitude towards health (Fig. 3). That this per
sonal experience is of particular importance with regard to smoking becomes 
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evident on comparing change or no change in health habits with declared rea
sons for changed attitude (Table II). It is only with regard to smoking and 
"personal experience" that a marked difference emerges between people who 
changed health habits and people who did not. Of people who cut down smok
ing 59% gave "personal experience" as the reason for changed attitude; only 11 % 
of those that' did not reduce smoking gave this reason. 

Concerning attitude and behaviour changes , the differences beween diet and 
exercise , and especially between diet and exercise on the one hand and smoking 
on the other, may perhaps be explained by the f~ct that the relative values of 
the subjective norm and the attitude vary as a function of the behaviour in ques
tion. Health information supplied by mass media can influence the subjective 
norm, through the experts' advice "Change your ha.bits!" , and the attitude , by 
enlightening the individual about the favourable consequences for health that 
a change in habits can bring about. If the subjective norm is to be changed 
the individual m'ust be sufficiently motivated to comply with the advice . It 
is difficult to alter motivation by means of mass media information , obviously 
especially with regard to smoking. This also applies to the influence on the 
attitude , which is based on the entire set of beliefs implying that performing 
the behaviour will lead to certain consequences . With regard to smoking , our 
findings among the highly motivated participants in the anti-smoking campaign 
reflect certain positive and negative beliefs (Table 111,IV), the most common 
negative belief being "smoking will lead to illness". 

Here health infotmation has failed to supply sufficient new knowledge , (9 ,10) , 
and it is clear that most people (about 90%) in their own mutual adjustment 
of their neg.a.tive and positive beliefs did not get enough support to succeed in 
stopping smoking , ev·en though they had professed that they wished to do so 
(11) . 

Nevertheless , the health motive seems to be of essential importance as por
tal of entry to improved health habits (12 ,13 ,14 ,15 ,16,17). This is evident on 
comparing (i) "intention to exercise more" ,(II) "to exercise more" (change of 
behaviour)r .and (III) "to exercise" (maintenance of the behaviour) ; the health 
motive and . "impro~ed fitness" are important in all three (Table VI) . Partic
ipants also · declared that health grounds are highly important for motivation 
to improve smoking habits: 72% gave improvement in health as motivation for 
taking p~rt in t he anti-smoking part of the campaign. 

However ;: the fin<lings in the present two-study investigation may help to 
explain why ~ven copio.us am'ounts of health information in the mass media will 
fail to bring about the desired changes in behaviour, even among the most mo
tivated. It appears that in order to succeed the influence on behaviour must 
initiate an'i~trape~sonal multi-step process which presupposes involvement of 
several l;ieiikfs and ·yaliiation and decision processes in which positive and nega
tive beliefs 'a.ie ·~eighecl against each other . In this process it is also important 
to re~ach ~v~'if ind.ividual with information adapted to give that particular per• ,.. .. . ' , . 

son an imP.~Js~ to• bring about change (14 ,18 ,19). For example a person can 
hold negii.tiV.e befi~fs :C&uPJed to smoking , such as that it is expensive; it leads to 

f ·' .. 1· 

. ~ f ., 

·,. 

:~ . 
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illness , and it creates addiction, while at the same time having positive beliefs 
such as that it is calming and relaxing , it makes me feel less lonely, and it keeps 
my hands busy. Under such circumstances strengthening his negatives beliefs 
is not enough. It is also essential to help him to find alternative behaviours 
that produce the same favourable outcome {Table Y) . Our results show that 
the strongest reason for reverting to smoking among those saying they smoke 
to be cairn is "too nervous" and among those who smoke to increase their con
centration it is "work is too stressful". 

Consequently, even if a process of change is initiated , much time may elapse 
before a permanent change in behaviour is established . Consequences of the new 
behaviour experienced by the individual can become retroactively associated 
with certain beliefs and can come to act together with them to create a new 
change of attitude, with the result that the intention becomes changed towards 
regression to the previous behaviour . 

The results indicate that massmedia health information should be comple
mented with face-to-face communication to help the individual to map out his 
existing set of beliefs and to arrange them in order of priority. In this face
to-face communication also alternative behaviours that can serve as reinforcing 
feedback to existing beliefs are discussed . 

Owing to the complexity of the process of change it is clear that the period 
between the initiation of a process of change and the resultant permanent change 
can be very long. Because such a change is also preceded by some form of 
"personal experience" signalling a change in mutual adjustment of attitude and 
subjective norm , it can be difficult to evaluate exactly what initiated the process 
and what , perhaps over a longer period and in different connections, may have 
reinforced it {20). 

C ONCLUSIONS 

One year after the end of the campaign almost half of those in the random 
sample now consider it more important to keep healhier dietary and exercise 
habits and more dangerous to smoke. However , as cause to the attitude changes , 
the campaign seems to have drowned in other mass media information. 

Many of those who changed attitude towards exercise and diet changed their 
habits ; 12% {exercise ) and 30% {dietary habits) however did not change atti
tudes but nevertheless changed their behaviour . 

It is important to complement the health information as presented in mass 
media with face-to-face communication to help the individual to sum up his 
existing collection of beliefs and to arrange them in order of priority, and also 
to discuss possible alternative habits to give strengthening feedback to existing 
beliefs. 
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ABSTRACT 

Over a period of 18 years we have developed a special method within the area 
of revelatory communication the purpose of which is to get the individual him
self to take responsibility for his health via positive health habits. This method , 
which we have designated as "Halsoprofi lbedomning", HPB , (Health Profile As
sessment), is also a method for screening those who are considered to constitute 
individuals at risk and who therefore ought to have a motive for revising their 
way of living. The HPB is begun with a conversation based on a questionnaire 
which is then followed up by skeletal measurements, blood pressure determina
tion , a submaximal work test on the bicycle ergometer and , finally , a discussion . 

The purpose of the present article is to describe this method and its theoret
ical background and to exemplify its use as a screening instrument for 124 40-
year-old employees at Saab-Scania in Linkoping. 

The participants ' perceived stress, troublesome symptoms, high blood pres
sure , low cardiorespiratory endurance (CRE), and overweight or underweight 
go along with poor health habits. The high risk group (15%) have high blood 
pressure , take cardiac medication , are stressed very often , have a very low CRE 
or have a total of at least four negative components in the HPB. When for.ming 
groups according to treatment programs, particular attention should be paid to 
future risk of illness and the resources which are available. 
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BACKGROUND 

Over a period of 18 years we have developed a special method within the area of 
revelatory communication the purpose of which is to get the individual himself 
to take responsibility for his health via positive health habits. This is important 
since one's lifestyle not only varies according to the length of one 's life , illness 
and health , but also influences to a large extent one's general sense of well
being , joy of living and productivity. This method , which we J-iave designated 
as "Halsoprofilbedomning", HPB, (Health Profile Assessment), is also a method 
for screening those who are considered to constitute individuals at risk and who 
therefore ought to have a motive for revising their way of living . 

The HPB arises from the philosophy of prospective medicine (1) from which 
other similar methods have developed such as the Health Hazard Appraisal (2) 
and the Nottingham Health Profile (3,4). In contrast to the other methods, 
the HPB places more emphasis on the importance of a two-way communication 
process. This means that the individual actively takes part in the assessment of 
negative and positive components in his health profile and their importance in 
regard to his future state of health , and eventually takes the responsibility and 
initiative for changes in his health habits. 

The purpose of the present article is to describe this method and its theoret
ical background and to exemplify its use as a screening instrument for a group 
of 40-year-old employees at Saab-Scania in Linkoping. 

METHODS 

"Halsoprofilbedomning", HPB - Development and test
ing 

From 1968- 1978 t he HPB was developed and tested within the evolvement of 
a comprehensive preventive health care program at Saab-Scania in Linkoping. 
This company curren tly has approximately 6 OOO employees. The HPB has its 
origins in a su bmaximal work test on the bicycle ergometer which was used 
as a complement to other medical tests and measurements in a general health 
exam ination. The initial conversation and the final discussion have become more 
and more important , concurrent with growing medical interest in influences on 
lifestyle. Parallel to the development of standardized forms , the method has 
been supplemen ted with additional measurements. 

External training of Health Profile assessors began in 1979. Great impor
tance has been attached to guaranteeing as much as possible , based on special 
forms , the standardized and uniform application of the HPB. In all, 653 Health 
Profile assessors have been trained throughout Sweden (Fig. 1). Since 1979 
approximately 50 OOO Health Profile Assessments have been carried out. 
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Total 653 
• 226 

11111111 74 

llilIIll 20-45 

ffll 11-19 

[]] 3-9 

Figure l. Participants in the basic course in Health Profile Assessment from 
1979- 1985. N = 653. 50% of the districts in Sweden are represented. 
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Design 

The HPB is begun with a conversation based on a questionnaire which is then 
followed up by skeletal measurements, blood pressure determination, a submax
imal work test on the bicycle ergometer and, finally , a discussion. 

The HPB - questionnaire 

The conversation is begun with questions about physical activity prior to the age 
of 20 years and the person's current job situation. The questionnaire consists 
of eleven questions with five fixed alternative answers for each question, one 
of which is to be chosen (Fig. 2). The answers shed light on some important 
health habits and what the participant considers his state of health to be. The 
questions are based on the participant making self assessments which reflect 
his awareness and conceptions associated with the respective questions. The 
participant is informed in advance that if there is no answer that is appropriate 
then the answer farthest to the right and the one farthest to the left are the 
answers which are most extreme. If the participant does not want to select 
either of the two most extreme answers perhaps there is a tendency toward one 
direction or the other. If the individual does not feel that there is a "tendency" 
toward either direction the alternative in the middle remains. 

All questions refer to the past month. 

Mode of transportation to work 

The questionnaire begins with a question about mode of transportation to work. 
The answer alternatives indicate whether the person gets to work under his own 
power or by other means of transportation. 

Leisure activities 

The second question is subdivided into seven different persuits and is designed 
to cover leisure activities. The answers are summarized in an index and provide 
some idea of the person's energy level (4), social contacts and level of activity. 

Exercise 

The operational concept of exercise is physical activity while wearing a sweat 
suit or appropriate exercise clothes for the purpose of maintaining or improving 
one 's physical condition or health. Exercise shows a strong positive relationship 
to better health (5 ,6 ,7,8 ,9) , less cardiovascular disease (10 ,11) , less sick leave 
(12,13), lower mortality rate (14 ,15 ,16,17) fewer psychosomatic symptom s (18) 
and a better sense of general well-being (19 ,20). 
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QUESTIONNAIRE FOR HALSOPROFILBEDOMNING, HPB 
(HEALTH PROFILE ASSESSMENT) 

DepartmeotlAdd<ess L 
Answer the following questions, which are the basis of your health profile, by placing an "X" in the appropriate box. 
All questions refer to the past month. 

TRANSPORTATION 
to work 

LEISURE ACTIVITIES 

HObbies 

Activities associated with clubs, 
organizations {religious, political etc) 

Taking courses 

Spectator sports, going to exhibitions. 
the Theatre, c inema, restaurants 

Dancing, discoteque, folk dancing 

Painting, carpentry, housework, 
gardening, shoveling snow 

Car, bus or Walk less 
train than2km 

f2l 
Never Seldom 

[j] 0 
[j] 0 
[j] 0 
[j] 0 
[j] 0 
[j] 0 

Walkover Bicycle less Bicycle over 
2km thanSkm 5km 

131 r4l !sl 
Now and then Olten Very oflen 

11] 0 w 
11] 0 w 
11] 0 w 
[] 0 w 
11] 0 w 
ITl 0 w 

Walk, cycle, hunting, fish ing, go berrying, 
mushroom pickin , outdoor life 

EXERCISE 

DIET 

TOBACCO USE 

ALCOHOL INTAKE · 
beer (not non-alcoholic beer). 
wine. liquor 

DRUG 
CONSUMPTION 

SYMPTOMS 

PERCEIVED STRESS 
(al work and/or during 
leisure time) 

PERCEIVED LONELINESS 

PERCEIVED HEALTH 
(physical and mental) 

Smoking 

Chewing 
tobacco 

Ekercise refers to activities you take pan in. while dressed in a sweat suit or e)(ercise clothes. for 
the purpose of maintaining or improving your physical condition or health 

Never 

I never think 
about my diet 

Occasionally 

l occasionally 
follow dietary 
recommendations 

Al least 5times 
1-2 t imes a week 3-5 times a week a week 

I follow dielary 
recommendations 
bul not regulary 

I follow dietary 
recommendations 
regularly 

I almosl always 
plan and eat a 
nutritioned diel 

(II you smoke a pipe or other types of tobacco. try to estimate your consumtion in cigarettes per day) 

More than 21-30 11 -20 1-10 
30 cig/day cig/day ciglday cig/day Oc1glday 

[j] 0 ITl 0 w 
At least 4-6 2-3 Not more than I do not chew 
1 tin /day tins/week tins/week \tin/week tobacco 

r4l !sl 
I drink very often or 
periodically in large 
quantities ldrinkolten I drink now and then I seldom drink I never drink 

Do you use Do you use tranquilizers. stimulants or drugs for sleep and/or pain relief? 

Very often Oflen Now and then Seldom Never 

Do you have back pain. neck pain . stomach problems. headaches. sleeping problems or problems 
with fatigue? 

Very often 011en Now and then Seldom Never 

l feel stressed I feel o!ten I feel slressed I feel seldom I feel never 
very often stressed now and then stressed stressed 

I am very Jamulten I am lonely I am seldom lam never 
olten lonely lonely now and then lonely lonely 

Very poo1 Poo' Fair Good Very good 

111 r4l !sl 

F igure 2. Questionnaire for "Halsoprofilbedi/mning ", HPB, {Health Profile As
sessment). 
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Diet 

The importance of diet in regard to health has been reported in many studies 
(21). Eating breakfast regularly and refraining from eating between meals shows 
a significant positive relationship to better health (6) . The participant himself 
is to judge the status of his dietary habits . The answer primarily elucidates 
the participant's own assessment of how eager he is to practice proper dietary 
habits. 

Tobacco use 

The relationship between smoking and illness is well known and well documented 
(22) . The harmful medical effects of snuff are only incompletely known . 

Tobacco use can be quantified and smoking is recorded in consumption per 
day while taking snuff is recorded per day or per week. Even here the questions 
is summarized in an index which cover the tobacco use. 

Alcohol intake 

There is a relationship between extensive use of alcohol and a broad spectrum 
of somatic illnesses (23). Alcohol is socially destructive when missused and 
is strongly associated with mental problems and increased mortality (24 ,25). 
Modest alcohol consumption, however, has a positive relationship to better 
health (26 ,27). Nevertheless interpretation of this finding , however, is ambigous 
(25 ,28). 

Drug consumption 

It. is being observed more and more frequently that too large a consumption of 
sedatives, sleeping medicine and stimulants can lead to addiction and injurious 
effects. 

Symptoms 

Many people have psychosomatic symptoms, often a number of them at once 
(29) , such as back pain, neck troubles, stomach problems and headache , without 
any provable somatic changes. ln spite of this, the symptoms must be taken 
seriously. Many of them require medical treatment notwithstanding the absence 
of provable somatic changes. Perception of symptoms is a very important vari
able influencing the use of medical services (30). Sleeping trouble and reported 
symptoms are also predictors of OTC (Over The Counter) drug use (31). 

Perceived stress 

Stress in the sense of psychosocial strain influences health and well-being. Ex
amples of causes of stress are a discrepancy between requirements and oppor
tunities in the environment and the individual 's ability and needs , - that is, 
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a poor fit between expectations and perceived reality and role conflicts. Life 
events are also freq uently related to decreased levels of physical health and 
emotional well-being (32). 

The way in which t he individual ex periences stress is essential. The qu es
tion is intended to elucidate all the psychosocial stresses which t he individual 
experiences both at work and during leisure t!me. 

Perceived loneliness 

In the past few years the impor tance of the social support network as it affects 
ou r mental and physical health has been given more and more attention. Social 
support has also been linked to resistance to illness (32 ,33 ). 

A common denominator seems to be perceived loneliness, a variable which, 
in addiction, appears to be an important factor regarding positive changes in 
self-rated well-being (34). 

Perceived health 

The rating of perceived health is signifi cantly associated with physician ratings 
(35) and is a very important variable influencing the use of medical services 
(30). Aside from sex and age, perceived health can also be a strong predictor 
of m~rtality (35 ,36,37) . 

The HPB - physiological and medical measurements 

Assessment of overweight and underweight 

A vast number of methods are used for determination and calculation of t he 
amount of body fat, and they ex hibit m eth odolog ical errors of various sizes. 
Methods for determining the amount of fat more precisely , such as hydrostatic 
weig hing, are not applicable outside of t he laboratory. In the method we use , 
measurement of body heigh t and skeletal diameters of t he wrists (radio-ulnar) 
and t he knees (condyle of t he femur) are included in the determina tion of lean 
body mass. With precision and standardization of t he anthropometrical mea
su rements the error is ± 4% when the method is used on young, healthy persons 
(38). 

Low b ody mass is related , among other things, to increased mortality (39 ,40) , 
sli gh t or m oderate overweigh t is related to lower m ortality (40,41) , and extreme 
obesity shows a relat ionship to higher mortality (41) . 

Blood pressure determination 

There is li tt le argum ent that elevated blood pressure is an impor tant risk factor 
for "all-cause" as well as cardiovascular mortality (42). 
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Estimation of maximal aerobic power 

An important health related component of physical fitness is cardiorespiratory 
endurance (CRE) . A high level of CRE is related to fewer coronary risk factors 
(43 ,44,45). 

In the HPB a submaximal work test on the bicycle ergometer is included for 
estimation of maximal aerobic power ( 46,4 7), and physical conditioning index 
expressed in% of an ideal value (48). 

One of the reasons the bicycle ergometer work test is submaximal is to avoid 
the risks present with exercise stress tests (49). 

Perceived exertion 

During the final minute on the bicycle ergometer the participant is asked what 
his perceived exertion is according to the so-called RPE-scale (Ratings of Per
ceived Exertion) (50) . The scale consists of numbers varying from 6 to 20 , 
where each odd number is associated with an expression such as "fairly light", 
"very hard". Coupled with the absolute load on the bicycle ergometer the par
ticipant's assessment of his exertion provides information about his CRE. In a 
comparison of perceived exertion with an assessment of working pulse on a 7-
point scale and the previosly reported exercise habits , an estimate is also made 
of possible deviations from the average maximal pulse frequency for the age in 
question. 

MATERIAL 

Since 1982 the HPB has been carried out on employees at Saab-Scania in 
Linkoping when they become 40 years old. The HPB has replaced the gen
eral medical check-up carried out on company employees in this age group. In 
1982 there were 50 workers and 112 salaried employees who were 40 years old . 
38 persons (23%) declined participation in the HPB. Of the 124 participating 
40-year-olds, 10 (8%) were women. 

RESULTS 

Presentation of the results from the HPB of the 124 participating 40-year-old 
employees is based on the extent to which negative components were found in the 
examinations of each person. The components are comprised of the individual 's 
health habits, perceived health and physiological / medical test measurements. 
Limits of negative components are shown in Table I. 
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Table I. Limits and frequency distribution of negative components originating 
from "Hiilsoprofilbedo.mning", {Health Profile Assessments) carried out on 124 
40-year-old employees at Saab-Scania in Link()ping. 

Limits Number of persons (n) 
Exercise 1- 2 61 (49%) 
Diet 1- 2 68 (55%) 
Tobacco use 1- 4 39 (31 %) 
Alcolhol intake 1- 2 1 (1%) 
Drug consumption 1- 2 5 (4 %) 
Symptoms 1- 2 26 (21 %) 
Perceived stress 1- 2 25 (20%) 
Perceived loneliness• 1- 2 -

Perceived health• 1- 2 -

Blood pressure Too high 8 (6%) 
Cardiovas. medic. Yes 1 (1 %) 
Diabetes Yes 0 (0%) 
Weight Overweight or 14 (11 %) 

underweight 

Cardiorespiratory 1- 2 17 (14%) 
endurance (CRE) 

• Quest ions not included in this study 

It is evident from Fig. 3 that the participants' perceived stress, troublesome 
symptoms, high blood pressure , low CRE, and overweight or underweight go 
a long with poor health habits. Only 8 of the 44 participants with burdensome 
stress and symptoms have these problems without having them coupl ed with 
poor health habits , high blood pressure , low CRE, overweight or underweight . 
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Poor health habits 

n - 46 

Stress and symptoms 

Medical/ 
physiological 
problems 

n - 18 n 12 23 n= 
- n - 8 

n - 2 n-1 

Figure 3. Patterns of poor health habits (exercise, diet , tobacco use), perce ive d 
stress, psychosomatic symptoms and medical/ physiological problems in the form 
of high blood pressure , low cardiorespiratory endurance , overweight or under
weight for 124 40-year-o/d participants in the "Hii/soprofilbedo"mning ", (Health 

Profile Assessment). 

The majority of the 40-year-old employees (55%) have only 0- 2 negative 
components according to the definitions in Fig. 4 (levels C and D). 15% have 
high blood pressure (51) , take cardiac medication, are stressed very often , have 
very low cardiorespiratory endurance (CRE) or have a total of at least four 
negative components (level A) . 
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Negative components in the HPB 

A. High blood pressure , cardiac medication , very often stressed , experiences 
some symptom very often, very low cardiorespiratory endurance or a total 
of > 3 negative components. 

B. 3 negative components or totally inactive physically. 

C. 1- 2 negative components. 

D . 0 negative components. 

Figure 4 . Presence of negative health components in 124 40-year-old employees 
participating in "Halsoprofilbedo'mning", (Health Profile Assessment). 
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DISCUSSION 

The HPB is designed primarily with the thought of initiating and motivating a 
process of change in the individual which will lead in the long run to permanent, 
sound health habits . The theories and principles which constitute the basis of 
the development and application of this aspect of the method are described in 
more detail in a separate article (52). The main idea is that the individual 's own 
assessment of health habits, perceived health , and social ties will obtain feedback 
when corn bined both with his own experience of cardiorespiratory endurance and 
its calculation , plus additional other measurements . This feedback increases 
the individual's awareness of the degree of truthfulness of the assessment and 
how important his health habits are for his health. The purpose of most of 
the questions is to motivate the individu al to change his health habits. The 
intention is not to search for a connection between individual components of his 
lifestyle and specific illness . 

Many different individual-related measurements of health have been devel
oped. One can distinguish between measurements which concern level of func
tion , illness-specific health measurements such as the Health Hazard Appraisal 
(HHA), the health profiles such as the Nott ingham Health Profile, and health 
indices. 

The HPB differs from the HV', which combines personal health histories 
and life style factors with compt. -uased profiles of morbidity and mortality 
risk, which are often translated irn". a physical "age" for comparison with true 
chronological age. An individual can also be given a ten-year estimate of his 
probability of dying from specific causes and from all causes. From an epi
demiological point of view it can be questioned whether the risk factor concept 
should be given such far-reaching causal significance. Furthermore, we have 
hesitated to use the risk factor prognostic values in individual prediction. The 
HHA differs from HPB in some additional respects. Physiological and medical 
measurements and assessments of perceived health are not included in the HHA. 

The Nottingham Health Profile is another method which has some aspects 
in common with the HPB. It does not have the HPB's association to health 
habits but is an instrument designed to measure subjective health status in 
the following areas: physical mobility, pain, sleep, emotional reactions , social 
isolation and energy. 

In summary, The HPB contains certain parts of both the HHA and the Not
tingham Health Profile. The HPB has some physiological and medical measure
ments important for risk level assessment and feedback which are not present in 
either of the other methods. ln addition, the HPB differs from both the HHA 
and the Nottingham H~alth Profile in terms of how it is carried out, in that 
great importance is placed on creating two-way , face-to-face communication. 

Information is required to complement the questionnaire so that the HPB 
will give as complete a picture as possible of the individual 's health habits , 
perceived health and conceptions associated with them. The initial and final 
two-way discussions with supplementary information are therefore of decisive 
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importance for both validity and the effectiveness of the motivation. This is 
depend ent on standardized training of those who apply the method so that 
they can ask supplementary questions and supply commentary and information 
along with a correct evaluation of the physiological and medical test results in 
relat ion to answers in the questionnaire. 

A standardized questionnaire , in combination with standardized instructions 
for answering, constitute the basic prerequisites for good reliability in the psy
chological part of the HPB. The method also requires at least a week's training 
in the theoretical background of the method and the practical application of the 
standardized methods. This is also important for the physiological and medical 
tests , which require certain basic knowledge . Thus high reliability presupposes 
good standardized training combined with standardized forms. 

The constru ction of the questionnaire is based on the first two answer alter
natives constituting negative components. Smoking is an exeption since there is 
medical agreement concerning the deleterious effects of tobacco. Reluctance to 
report troublesome alcohol habits and the fact that alcohol abusers may be more 
frequ ent among the dropouts can constitute explanations for the low number of 
individuals reporting alcohol problems (Table I). 

The HPB presupposes that most of the population knows that sound health 
habits are important for good health and well-being (53 ,54). Previous research 
(55) also shows that it is those wh o already consciously live a more wholesome 
type of life who , when they come in contact with a broad heal t h promotion 
effort , are influenced and try to improve their health habits even more. A more 
deliberate, effective way of influencing the health habits of those who need it 
most by means of health information therefore requires methods of screening 
those in whom it is important to take addi t ional interest. In our developmen t 
of the HPB , resources and routines within preventive health care have been 
developed simultaneosly. In cooperation with physicians , these can be used 
t.o study risk individuals, rehabilitate and recondition them and educate them 
individually and in groups to more wholesome health habits . 

When forming groups according to treatment measures, particu lar attention 
should be paid to future risk of illness and available resources . The smaller one 
makes the high risk group , the greater the relative risk of illness in the defin ed 
group at the same time as it comprises a smaller and smaller part of the to
tal expected incidence in the group. One must therefore include the group at 
medium risk , which results in a greater quantitative effect. We have therefore 
chosen to distinguish 4 groups with different risk levels . In the high risk group 
A (153 ) there are those who are already ill or experience symptoms, those with 
high-grade stress or who are in very poor condition, and those who can be con
sidered to have a generally increased risk of poorer health and well-being because 
of at least four negative components on the health profile (7). Furthermore, two 
medium-risk groups have been discerned comprising B (303 ), C (443 ) and one 
group without negative components. Group B contains individuals with a total 
of three negative components on the HPB or who are totally inactive physically. 
The risk level decreases additionally in group C with 1- 2 negative components 
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on the HPB. 
The resources needed for these groups are different. Those who belong to 

the high risk group (A) most often pass through medical examinations, a survey 
of their p lace of work , and different health education programs at the Physical 
Fitness Centre during working hours. In addition to feedback in a comprehensive 
discussion in the HPB , risk groups B and C also get a form which they take 
home for comparison between their desired and their current health profiles. 
From this comparison a contract can be signed for behaviour change and an 
appointment can be made for follow-up in terms of another HPB. Brochures 
with information about the significance of different health habits, high blood 
pressure, stress , and other factors are given out to those who are motivated. And 
for group D the final discussion in the HPB is often of great importance. In this 
group there are also those who want to exercise too much and too intensively, 
which increases their risk of injuring themselves and can decrease the preventive 
effects of exercise in regard to cardiovascular disease (56). 

A study of absence from work due to illness shows that those who do not show 
up for a HPB despite repeated reminders are those with the highest frequency 
of absence from work due to illness. We pointed out this problem of reaching 
those who are perhaps in the greatest need of rehabilitation and retraining to 
sounder health habits in a study of 50-59-year-old employees at our company in 
1975 (12). Those with a high frequency of absence and with varying mental and 
physical symptoms of illness often go to the company physician for individual 
advice and are then referred for preventive health care programs. In this way 
we can help a number of those who are most difficult to motivate to find their 
own way to sounder health habits. 
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ABSTRACT 

Health promotion in Sweden has for many years been quite extensive in the mass 
media as well as elsewhere . Practical experience and research indicate that it 
is difficult to influence people's health habits . Methods of communication are 
therefore needed which are more adapted to the individual and which stimulate 
face-to-face communication . 

During a period of 18 years we have developed a special method within the 
area of revelatory communication which we have designated as "Hiilsoprofil
bedomning", HPB, (Health Profile Assessment). 

The purpose of this article is to describe the use of this method and to 
examine some mechanisms of importance to the HPB in an empirical study 
of 610 employees randomly selected from a total of 6 241 employees at Saab
Scania in Linkoping, and to elucidate the importance of health promotion, with 
the HPB as an important component , at a Physical Fitness Centre. 

The HPB is begun with a conversation based on a questionnaire including 
self assessment of health habits and some health experiences , and is followed by 
measurements of blood pressure, anthropometric measurements, and a submax
imal work test on the bicycle ergometer, and it is completed with a discussion. 

The most dominant answer in the random sample study to the question 
about what or who had influenced those who had recently begun exercising 
regularly was "own conviction". Most of those who exercise regularly are among 
those who previously or currently utilize the Physical Fitness Centre. Nearly 
all those asked seem to be aware that exercise is important . The reasons people 
do not exercise do not seem to be rational but instead are either not conscious 
or are connected to previously formed beliefs about the consequences . 
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BACKGROUND 

Health promotion in Sweden has for many years been quite extensive m the 
mass media as well as elsewhere. The lack of selectivity and adaptability to 
the individual , however, often causes the short-term effects to be meagre in 
relationship to the effort expended ( 1). Methods of communication are therefore 
needed which are adapted to the individual and which stimulate face-to-face 
communication (2 ,3,4). 

Research concerning behaviour modification has also increased greatly in 
recent years and has generated a number of theories, meth~ds and techniques 
(5). It is essential that their application should not be limited to individual 
treatment of a clinical psychology character but that their practical applica
tion should also be tested using scientific assessment so that they can attain 
widespread use within the area of health promotion (6). 

There is much that indicates that the ideal communication situation is face
to-face conversation in which two persons sit and talk with one another (7) and 
in which the roles of initiative and interest are as similar as possible. In this way 
interest is generated in the reciprocal sharing and contributing of information 
with another individual and there is continuous adaptation to the recipient 
(4). It is essential that a method that creates this face-to-face situation can be 
standardized and duplicated. 

During a period of 18 years we have developed a special method within 
the area of persuasive communication. We call it revelatory communication 
because the importance of creating self-motivation , internally generated moti
vation (8 ,9) , a kind of revelation. The method is designated as "HiiJsoprofil
bedomning" , HPB , (Health Profile Assessment). It is also a method for screen
ing , which is described in a separate article (10). 

The purpose of this article is to describe the use of this method based on 
the theoretical framework of Fishbein / Ajzen (11) and also to examine some 
mechanisms of importance to the HPB in an empirical study and to elucidate 
the importance of health promotion , with the HPB as an important component , 
at a Physical Fitness Centre. 

.. .. 
HALSOPROFILBEDOMNING 

The HPB comprises three components: self assessment of important health 
habits , self assessment of some health experiences, and some medical and phys
iological measurements. The HPB is begun with a conversation based on a 
questionnaire which is followed by measurements of blood pressure , anthropo
metric measurements , and a submaximal work test on the bicycle ergometer , 
and it is completed with a discussion. The dialogue is begun with questions 
about physical activity prior to the age of 20 years and the person 's current job 
situation. 

The questionnaire consists of a number of questions the answers to which 
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shed light on some important health habits and what the participant consider 
his state of health to be. Only one of the five given response alternatives can 
be chosen. The qu estions are based on having the participant make a self 
assessment which reflects his own awareness and conceptions associated with 
the respective questions. 

All questions refer to the past month. The first five questions in the ques
tionnaire concern: mode of transportation to work, leisure activities , exercise 
(in sweat suit or exercise clothes , for the purpose of maintaining or improving 
the physical condition or health) , diet , and tobacco use. The person conducting 
the dialogue and test transfers the answers from the questionnaire to a new 
form (Fig . 1) and by means of supplementary questions tries to help the per
son undergoing the HPB to determine whether he has correctly understood the 
questions and answered them accurately. He then has a chance to revise his as
sessment . The next two questions concern alcohol intake and drug consumption 
(the taking of tranquilizers, stimulants or drugs for sleep and / or pain relief). 
The final questions concern the individual's experience of psychosomatic symp
toms , stress , loneliness and health. The questionnaire is described in more detail 
in another article ( 10). 

The measurements are begun with diastolic and systolic blood pressure. 
Overweight and underweight are assessed by anthropometric measurements 
(12) . These measurements are followed by a submaximal work test on the 
bicycle ergometer (13,14) in whi ch the individual also makes an assessment as 
to how strenous .he thinks the test is based on the so-called RPE-scale (15). 

"HALSOPROFILBEDOMNING" AS REVELA
TORY COMMUNICATION 

Theoretical background 

Practical experience and research indicate that it is difficult to influence peo
ple 's health habits (16). Special methodology is also required in a face-to-face 
situation in order that it provide necessary impulses for a decision to change 
in the individual. Several theories and explanatory models exist which discuss 
and outline the prerequisites for obtaining desired effectiveness ( 11 , 17). The 
processes which one aims at comprise both interpersonal communication and 
the initiated intrapersonal processes which are to result in behaviour change. 
This is a very complicated process which means that theories , models and their 
theoretical application only give a simplified picture. 

The HPB has beeri developed from a modified theoretical framework of Fish
.bein / Ajzen ( 11) which is described in more detail in a separate article ( 18). 
According to this method man can be viewed as a fairly rational processor of 
information available to him (19). A special behaviour is initiated by an specific 
intention which in turn is determinated by an adjustment of the subjective norm 
and the attitude which are determined by a set of beliefs. Information which is 
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to result in a permanent change in behaviour in a person must therefore bring 
about the changes in beliefs which , in an intrapersonal multi-step process, re
sult in the intended changes in behaviour. This means that the individual can 
make a decision about a specific behaviour change on the basis of available new 
information which has been processed into an intention. It is therefore impor
tant to bring about communication which stimulates a rational testing of the 
beliefs which lie behind negative or positive health habits. Great importance is 
placed on how the HPB as a whole is carried out so that confident and open 
communication is brought about. 

Application 

Thus the HPB is based on the assumption that every individual can learn to 
trust himself, to think for himself, and to make his own decisions regarding a 
change in behaviour. The purpose of the HPB is to begin a process within 
the person in which his current life style is rationally evaluated and in which 
he is made aware of the beliefs which lie behind his different health habits , 
and in which these beliefs are reconsidered. It is therefore important for the 
person administering the HPB to create a very positive relationship and good 
conditions for optimal intellectual exchange. 

The interview is begun with a question concerning physical activity during 
the years the person was growing up and is intended , along with supplementary 
questions, to bring to the fore and make conscious the beliefs which came into 
existence during childhood and adolescence. By means of questions the working 
situation , many health habits , the social situation and beliefs concerning the 
person 's own health , are gradually brought to the fore. When measurements 
are begun a natural concentration on rational communication occurs. Detailed 
information is given about the background of the methods and interpretation 
of the measurements. A person undergoing the HPB thus continuously takes 
part in a logical discussion co ncerning the significance and interpret ation of the 
new information. Not only inferential beliefs are influenced in this way through 
revelatory communication. Descriptive beliefs , which are formed on the basis of 
direct observation are also influenced through active participation (20). When 
the submaximal work test is carried out, for example, the person indicates the 
amount of perceived exertion expended in the final minute. By relating this to 
the actual load, the individual receives directly experienced information , which 
is quite likely accepted, concerning his actual work capacity. 

In the final discussion the connection takes place between the test values and 
the experience of the tests on the one hand and the differen_t components of the 
HPB on the other. Great importance is attached to having the person who is 
undergoing HPB take part in the logical discussion in which his own assessment 
of the components of his life style are related to the different test values and 
to his own experience of his social situation, stress, symptoms and health (8) . 
Supplementary information is given as the basis for an inference process which 
can generate and / or strengthen beliefs concerning a certain b ehaviour resulting 
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in certain consequences. A logical decision based on one 's own conv1ct1on to 
change behaviour (intention) can be made in order to attain better health, or 
avoid illness , in the short or the long run . 

The inference process which precedes a decision about behaviour change is 
so complex, however, that it can take a long time before a specific intention is 
formulated so concretely that it can be transformed into a specific change in 
behaviour (18) . The length of time is determined by, among other things , how 
long and with what intensity a process of change, with the change in question 
as the goal , has already been in progress. The HPB is therefore most often 
concluded with a written contract for change (Fig. 2) which stimulates the 
initiated process (8 ,21) and in which the client makes a continued analysis of his 
life style in terms of a comparison between current and desired health profiles. 
Initially the dec ision can only be made about one change. This is described 
concretely and reasons are given, and time-points for starting and for follow
up are specified, which makes feedback possible with reinforcement of the new 
behaviour. It is important to find the costs and rewards which are relevant to 
a particular person and to a particular behaviour change situat ion (22). 

HEALTH PROMOTION AT SAAB-SCANIA, 
LINKOPING 

Since 1968 the HPB has been developed and tested at Saab-Scania in Linkoping , 
a company with about 6 OOO employees. Many versions have been developed 
from a work test in combination with advice on exercise (23). The HPB with 
its preliminary stages has constituted an important factor in the development 
of preventive health care in the company. 

The centre for this activity is the Physical Fitness Centre which is located 
near the company in a green open area with hilly trails. It comprises changing 
rooms, saunas, and rooms with special equipment for weight training , condi
tioning, gymnastics , rehabilitation , physiotherapy, treatment and instruction . 
All new employees are introduced to the Centre and are summoned to a HPB 
after one year. Follow-up takes place according to screening principles reported 
in a separate article ( 10). A large proportion of the approximately 70 OOO vis
its per year made by the employees occur on their own initiative during their 
leisure time. Employees with cardiovascular disease , problems with the loco
motor apparatus, stress and tension symptoms, problems with substance abuse , 
psychosocial stress, overweight, poor physical condition , and other problems, 
are referred to the preventive medicine health workers , recreational leader, or 
physiotherapist, for instruction and training during their working hours. The 
HPB constitutes an important component in this orientation to more sound 
health habits. 
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Desired health profile 
Begin by filling out the "Questionnaire for Health Profile 
Assessment". Think very carefully about each question. 
Don't think about whether or not it's possible to carry out 
today, but think instead about whether you are totally con
vinced that this is the way you want your Health Profile to 
look in the future. In this way you draw up the Health Profile 
you want for yourself and you then transfer it to this contract. 

Comparison 
Now you can compare this Health Profile with your present 
one. Indicate which changes you want to make with num
bers and arrows in the boxes to the left. Also indicate the 
number of desired changes you want to make . 

D D D D D 
4ormore no changes 

Decision 
In order to succeed with your desired Health Profile over 
the long run, begin with one change. Decide carefully what 
you want to start with and when, where and in what way 
you want to start. When you have successfully made 
one change, then is the time to begin with the next one. 

I shall change my~-------------

starting __________ At that time I shall __ 
day month year, 

I am going to do this because _________ _ 

Follow-Up 
At the end of each month I shal l ask myself the following 
questions and write down the answers: 
- How have I done? 
- What has this meant to me? 
I want to come for a new Health Profile Assessment within: 

D 6months 

D 12months 

D 
L I Not at al l 

I took part in a Health Profile Assessment on -. ------------
Day Month Year 

Name Civic registration number 

Employee noumber Dept. Telephone 

Date Signature 

Figure 2. Contract for your future health profile. 
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RANDOM SAMPLE AT SAAB-SCANIA, LIN
KOPING 1983 

Method 

A study was done in 1983 at Saab-Scania in Linkoping. lt comprises 610 em
ployees randomly selected from a total of 6 241 employees. 59% of the subjects 
were salaried white-collar employees and 41% were blue-collar workers. 18% 
were women. 

A comprehensive questionnaire was sent to the selected group in the Spring 
of 1983 and after two reminders the response rate was 85.3%. The questions 
asked in the questionnaire referred to health habits and leisure time activities , 
among other things. The questionnaire also included questions about utilization 
of the company's preventive health care and recreational resources and possible 
changes in exercise habits and the reasons for these changes . 

All the information was computor processed. Significance was determined 
using the chi-square test. 

Results 

Those who report that they have begun exercising regularly lately respond to 
the question about what or who has influenced this decision predom in antly by 
stating that it is their "own conviction" (Table I). 

Table I. Factors influencing more exercise and regular exercise lately (several 
answers possible). 

If you have begun to exercise regularly lately, what or who influenced 
your decision'? 

n= 
Own conviction 170 
Another person or persons 32 
Other reasons 20 
Work test or HPB 12 
Ordination from health care personnel 4 

Most of those who never exercise are among those who never utilize the 
Physical Fitness Centre (Table II). Most of the regular exercisers are found 
among those who now utilize the Physical Fitness Centre or have used it at 
some time. 
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Table II . Utilization of Physical Fitness Centre according to exercise habits 
{col%). p< 0.0001. 

Utilize Physical Fitness Centre 
Exercise Never Previously Now and Regular- Total 
habits Not now then ly 

Never 4(37%) 22(12%) 1(2%) 0 97(20%) 
Now and 71(35 %) 64(37%) 14(25%) 0 149(30%) 
then 
Regularly, 1- 40(20%) 68(39%) 24(43%) 24(39%) 156(32%) 
2 times/ week 

Regularly, 17(8%) 21(12%) 17(30%) 37(61%) 92( 19%) 
2 3 
times/ week 

Total 202 175 56 61 494 

Missing values = 26 

Only 18.5% of those asked consider themselves to be sufficientlty active so 
that they therefore do not exercise more , and nearly everyone considers exercise 
important since not even 1% think that exercise is not so important (Table III). 
The predominant explanation as to why they do not, exercise more is that there 
is not. enough time. 

Table IJl. Answers to the question: Why haven't you exercised more in the past 
year ? {more than one answer possible}. Answers in % of all who were asked 
{N=520} . 

r-· 

% 
Not, enough tim e 39.4 
Haven ' t got, around to it, 26.3 
Sufficiently active 18.5 
Illness, locomotor problem , injury 8.7 
Exercise is boring 6.0 
Haven ' t found the right activity 4.4 
Don 't know 3.5 
Disappointed in previous contact with exercise 1.0 
For various reasons I don 't dare 0.8 
It 's not so import,ant 0.6 
T don 't know how to go about it 0.4 
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A comparison between the leisure time activity profiles of those who never 
exercise (wearing exercise clothes and for the purpose of improving one's con
dition or health) and those who exercise regularly at least three times a week 
shows that those who are very active exercisers are considerably more active in 
their leisure time than the non-exercisers (Fig. 3). 

Never exercise (n=lOO) 

Never Seldom Now 

Pointing, carpentry , cleaning 

Gorden work. shove l snow 

Outdoor life 

Take walks. bicycle 

Spectator spo rt s 
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Co urses, study circ le s, adult educ. etc 
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Actively participate in c lub work 
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painting, song, needlework, knitting etc 

and 
then 
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I 
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2 .8 2.8 

3.0 3 7 

. 7 2.9 

2 .0 2 7 

2. 1 2 6 

2. 2 6 

2 3 2 5 

.8 2 . 5 

.9 1.5 

Figure 3. Leisure time activity profiles for exercisers and non-exercisers. 

Of those who indicate a lack of time as a reason for not getting more exercise 
there are only 15% who never exercise , or just as many as there are of those 
who are very active exercisers (Table IV). There is no difference between those 
who indicate a lack of time for exercise and the others concerning civil status 
and the amount of time needed for travelling to and from work. Of those who 
consider themselves to be sufficiently active there are 31 % who never exercise 
or exercise only now and then. The greatest number of those who indicate that 
they simply do not get around to exercising or that exercise is boring are found 
among those who never exercise or only now and then. 
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Table IV. Reported resons for not getting more exercise the past year distributed 
according to exercise habits (col %}. More than one answer possible. 

Haven't 
Illness , 

Think 
locomo-

Exercise Sufficient Lack of gotten exercise 
n = tor 

habits ly active time around problem, 
IS 

to it .. boring 
lnJUry 

Never 100 13(14%) 31(15%) 39(29%) 16(36%) 16(52%) 
Now and then 157 16(17%) 68(33%) 61(45%) 12(27%) 10(32%) 
1- 2 times/ wk 158 26(27%) 74(36%) 28(20%) 10(22%) 4(13%) 
2 3 times/ wk 92 40(41%) 29(14%) 6(4%) 6(13%) 0(0%) 
Missing val. 13 1(1%) 3(2%) 3(2%) 1(2%) 1(3%) 
Total 520 96 205 134 45 31 

Of those who indicate a lack of time as an explanation as to why they do not 
exercise more , an aversion to utilizing work time for exercise is greatest among 
those who never exercise (36%) and the proportion that are clearly positive is 
smallest (Table V). The most active are most positive toward utilizing work 
time for exercise and are least negative and doubtful. 

Table V . Distribution of exercise habits for those who gave "lack of time" as a 
reason for not getting more exercise and who took a stand on training during 
work hours {row %). 

Lack of time as the reason for not exercising more and wants to 
exercise during working hours. 

Exercise habits Yes No Don't know n = 
Never 15(48%) 11(36%) 5(16%) 31 
Now and then 39(57%) 8(12%) 21(31%) 68 
1- 2 times/ week 47(64%) 12(16%) 15(20%) 74 
2 3 times/ week 22(76%) 3(10%) 4(14%) 29 
Missing values 123 34 45 202 

DISCUSSION 

The most dominant answer to the question about what or who had influenced 
those who had recently begun exercising regularly was "own conviction" (Table 
I). A small er number mentioned other persons or reasons and on ly few men
tioned the work test or the HPB. According to the communication theories 
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from which the HPB is developed, this is not surpnsmg. The intrapersonal 
process which may possibly result in behaviour change has many steps (18) 
and takes place on many levels . Only when the process has reached an mutual 
adjustment of the subjective norm and the attitude can an intention arise for 
a permanent behaviour change . The individual makes a decision based on his 
own conviction. The process from information to "own conviction" can take a 
long time and the individual forgets the additional information and communi
cation which stimulated and influenced it. The intrapersonal inference process 
is what becomes apparent and is experienced as one's "own conviction". This 
makes it difficult to evaluate the significance of individual factors which may 
have influenced the process. 

It is evident from the fact that most of those who exercise regularly are 
among those who previously or currently utilize the Physical Fitness Centre 
(Table II) that a Physical Fitness Centre with a stimulating social environment , 
personnel for advice and counseling, testing, a HPB, different rehabilitation 
programs, etc., are very important. Half of those who previously utilized the 
Physical Fitness Centre, however, are only sporadic exercisers or do not exercise 
at all (Table II) . 

This is not satisfactory and it demonstrates the problem with adherence 
(8) and the need for an instrument such as the HPB. The HPB provides an 
opportunity to initiate an intrapersonal process in which the individual becomes 
aware of his beliefs and in the long run is able to change them so that an intention 
for the desired behaviour change arises. It is evident from our results that people 
are often not aware of all these beliefs or of the opposition which can exist among 
them. Almost everyone thinks exercise is important (Table III) , but nevertheless 
only about half of this persons exercise regularly (Table IV). Only 18.5% do not 
exercise more because they think they are already "sufficiently active" (Table 
III). In addition , 31% of them exercise only sporadically or do not exercise at 
all (Table IV) . The latter individuals obviously think that they are sufficiently 
active through some other form of activity. A comparison between this category 
and those who exercise very actively, however , shows that non-exercisers only 
take walks and bicycle rides sporadically and are otherwise much less active 
than those who are very active (Fig. 3). 

The most frequent answer to the question as to why a person does not 
exercise more is "lack of time" . It seems, however, to be more a matter of a 
lack of energy (24) and a lack of the desire for activity than a lack of time , since 
those who exercise very actively are also much more active in other respects in 
their free time than are those who do not exercise. The belief of non-exercisers 
concerning "lack of time" can therefore be due to normative beliefs which give 
a low priority to regular exercise. That this may be the case is confirmed by the 
results which show that of those who never exercise and report a lack of time , 
less than half would want to use time at work for exercising and more than one 
third say "no" in contrast to those who are already active and who are very 
positive (Table V) . 

Besides lack of time, the most common explanation for non-exercisers and 
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sporadic exercisers for not getting more exercise is "haven't got around to it". 
These persons are simply not aware of which beliefs may cause one "not to get 
around to it" , despite the fact that they are aware that exercise is important. 
Those who think that exercise is boring are few and are found primarily among 
those who do not exercise regularly. In these cases there are "beliefs about the 
consequences" of beginning to exercise which are not based on experience , since 
only 13 report that previous experience with exercising was disappointing. 

The reasons people do not exercise do not seem to be rational but instead 
are either not conscious or are con~ected to previously formed ideas about the 
consequences. Special combinations apply for each individual and they are 
so complex that a HPB alone cannot cause an immediate behaviour change 
unless a process of change is already close to a decision - "own conviction" 
- concerning a concrete change. It is therefore important that the process 
which has been initiated is then supported with a contract and / or with follow
up involving an orientation program and the social rooting of a new behaviour 
in a positive environment such as a Physical Fitness Centre which supports in 
earlier findings (8,25,26). 
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