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The objective of this follow-up study of aging workers was to determine changes in the work, life-style, health, 
functional capacity, and stress symptoms of Finnish municipal employees from 1981 to 1992. In addition, 
factors that predict improvement or decline in the ability to work were studied. With the use of this information, 
attempts were made to produce practical measures to decrease the work-related health risks of elderly workers 
and increase factors promoting work ability. Along with the stress-strain model applied in the study, the 
reference frame of the World Health Organization (WHO) was used. The WHO model emphasizes the 
interaction between work, life-style, aging, and health. Work, life-style, health, work ability, and stress symp- 
toms were studied through the use of comprehensive questionnaire surveys in 1981, 1985 and 1992. Initially, all 
the subjects (N = 6257) were employed in municipal occupations. During the follow-up, the data were supple- 
mented by information on disability to work and mortality. The changes in work, life-style, health, work ability, 
and stress symptoms were examined among employees who worked in the same job (N = 924) during the entire 
follow-up period. 

Key terms elderly worker, follow-up study, health, life-style, mortality, occupation, symptoms of stress, work, 
work ability. 

Introduction 

Research on health and aging 
Health promotion is extending its viewpoint from ana- 
lyzing the causes of diseases to determining the causes of 
health. The World Health Organization (WHO) included 
health promotion as a target of its activities in the early 
1970s, and this goal has become more important recently 
in producing a health-maintaining work environment and 
life-style (1, 2). The purpose of health promotion may 
change research in this area in many ways. It is no longer 
feasible to break up health into as many components as it 
is when diseases are studied. Hence the concept of dis- 
ease, broken down into numerous diagnoses, can be re- 
placed by a holistic concept of health. Health is also 
comprehended more easily as a continuum than illness 
is. Thus the qualitative scale, depicting the presence or 
incidence of disease, can be replaced by a quantitative 
scale, depicting the different stages of health. People's 
own opinions about their health become more important 
because objective measurements, done in a laboratory, 

cannot give a sufficiently profound picture of it. This 
change in the health concept from being dichotomous to 
being continued is reflected also in many of the theories 
and reference models that have been proposed recently 
in health research (3-6). Selye's stress theory is usually 
the basis of these theories (7), especially the view that 
stress can cause rather similar physiological reactions in 
all people. Today, when research often focuses on the 
concepts of work ability or functional capacity, it is also 
important to know the harm and restrictions that diseases 
or poor health can cause (6, 8-10). 

Studying the ability to work among aging workers is 
today of current interest because members of the large 
groups born after the World War I1 have already reached 
middle age. In the year 2000 more than 40% of the 
Finnish labor force will be at least 45 years of age [ie, 
elderly workers according to the definition of the Inter- 
national Labour Organisation (ILO)] (1 1, 12). Most of 
the Finns approaching retirement age, according to epi- 
demiologic studies (13), suffer from numerous diseases. 
Aging involves alterations in the organism that may im- 

1 Finnish Institute of Occupational Health, Helsinki, Finland. 
2 Department of Public Health, University of Helsinki, Helsinki, Finland. 
3 Tamere School of Public Health, University of Tampere, Tampere, Finland. 

Reprint requests to: Dr Kaija Tuorni, Finnish Institute of Occupational Health, Topeliuksenkatu 41 a A, FIN-00250 Helsinki, 
Finland. 





Table 3. Withdrawal from work among the men and women (YO) at the end of the follow-up in 1992 by gender, work content, and work 

Physically demanding work 

Mixed physically and mentally demanding work 

Physically demanding work 

Mentally demanding work 

Administrative work 

a Changed occupation, part-time work, no response but not retired. 

the inquiry were completed with information from dis- sion (41.5%). The next oldest group was that of the 
ability and mortality registers. Those who participated in disabled (29.6%), while only 14.8% of the subjects had 
the functional capacity studies done in the laboratory continued to work actively (table 2). More women than 
also filled out the questionnaire. The work profile studies men had continued in the same work or had retired. 
were carried out at the same workplaces as 10 years More men than women were disabled or deceased. The 
earlier. The subjects were compared in the same groups mortality of the men was almost 3 times higher than that 
as earlier, classified by whether or not they had left of the women. Mortality and disability were generally 
active work, by their work content, and by their work higher in the physically and mixed physically and men- 
profile (table 3). The questionnaires were mailed in the tally demanding work categories than in mentally de- 
spring of 1992 to all the living subjects examined in the manding work. Because of the reduced pension ages, 
first cross-sectional study. During the follow-up period 55-60 years in mixed work, the nurses and bus drivers 
(1981-1992) altogether 394 of the 6257 subjects died. had retired more often than the other workers. Every 
The response rate, calculated from the living subjects, second physician worked in the same occupation. Those 
was 77.3%. The women (79.5%) answered more often who worked in the same occupation were about 5 years 
than the men (74.4%). The subjects employed in physi- younger than those who had retired (table 4). There were 
cally demanding work, especially in auxiliary work, and some age differences between the retirees' groups also in 
work with mixed demands (both mental and physical), that those who had retired due to disability were about 
especially dump work and dental work, had a lower than 2 years younger than the other retirees. The men began 
average response rate. It was possible to classify almost to retire slightly earlier than the women because of lower 
all the subjects who did not respond into groups of ac- pension ages in some occupations (fire fighters, bus 
tive, retired, and deceased persons according to informa- drivers). 
tion from the registers (table 2). The study methods and the themes of the 11-year 

Because the mean age of the subjects at the end of the follow-up were mainly the same as earlier. The question- 
follow-up was 61.6 years, the oldest age group to leave naire study also enabled us to determine changes in life- 
active work comprised those retired on an old age pen- style (figure 1). 
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Table 4. Mean age (mean value and standard deviation) of the and the physical and social work environment. Whether 
men and women in 1981 by gender and withdrawal from work in the work load had remained equal, decreased or increased 
1981 -1 992. was the key question. This was examined both at the 

general level and by gender and occupation. During the 
11 years, the technical development and advances in 
municipal labor protection may have decreased the work 
load. On the other hand, the aging of the subjects and the 

350 47.3 1.8 574 46.9 1.8 tightened economic situation may have made the work, 

1022 52.4 3.2 1573 52.4 3.0 
and how it was experienced, more loading. According to 
the 4-year follow-up (26), the work seemed to have be- 

906 50.1 3.3 947 49.8 3.3 come physically lighter but mentally more demanding. 
275 51.8 3.7 119 51.7 3.7 The second study, on life-style, aging and work abili- 
244 47.5 2.5 247 47.6 2.7 ty (27), examined life-style as a whole and included a 

a Changed occupation, part-time work, no response but not retired. person's activities (hobbies, living habits) on the 1 hand, 
and the subjective dimension satisfaction with life on the 
other. The associations and changes in these factors were 
compared among active workers, old-age pensioners, and 

Questionnaire study disability pensioners. Special attention was paid to con- 
nections between life-style and changes in work ability. 

Women 3460 In the next study, on changes in health (28), changes 
in subjective health experiences and changes in the oc- 
currence of diagnosed diseases were primarily of inter- 

Age in 1981 44-58 years est. The comparison of the occupational and retirement 
groups was of importance. The results of the 4-year fol- 
low-up study (13) suggested that health was impaired 

Changes in stress symptoms (29) were studied only 
stress symptoms among those who had worked in the same occupation 

during the follow-up period. From the stress symptoms, 
the immediate physical symptoms at work, mental reac- 
tions, and musculoskeletal and cardiovascular symptoms 
were described. The direction of change (more, fewer, or 
an equal number of symptoms than at the beginning of 
the study) was the important factor, and it was deter- 
mined both for the study population in general and for 
the gender and work content groups. Through extrapola- 
tion of the results of the 4-year follow-up (30), the sub- 
jects were assumed to have more symptoms than earlier. 

Changes in work ability (3 1) were studied also among 
those who had worked throughout the .entire follow-up 

Work, lifestyle period. The ability to work was assessed according to the 
- and changes in work ability index both from the physical and mental 

work ability index demands of the work and from the subjects' own health 
L and resources. The work ability index has been con- 

Figure I .  Content of the cross-sectional study in 1992. A follow-up of strutted from the following 7 items: current work ability 
aging municipal employees in Finland, 1981-1992. compared with the lifetime best, work ability in relati011 

to demands of the job, number of current diseases diag- 
nosed by a physician, estimated work impairment due to 

Themes of the study disease, sick leave during the past year, own prognosis of 
One of the main targets in the first theme of the study, work ability 2 year's later, and mental resources (32). In 
the perceived changes in work characteristics (25), was the 4-year follow-up (23) the work ability index proved 
to determine how the subjects employed in the same to be a good predictor of disability to work. The index 
occupation during the entire follow-up period experi- measures the needs of activity for maintaining ability to 
enced changes in their work. The variables of interest work well because it reflects a harmful environment, it is 
covered the physical and mental demands of the work all-inclusive and continuous, and it takes the subject's 
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own experiences into consideration. This study concen- 
trated on depicting changes in work ability by age group, 
gender, work content and work profile, as well as the 
work ability of the individual workers. It was assuined 
that the ability to work decreases with age. 

The study on aging, work, life-style, and work ability 
(33) focused on the causes of improved or deteriorated 
work ability among the subjects who remained active 
during the follow-up. The changes in work ability were 
determined from the work ability indices of 1981 and 
1992. Both work and life-style factors in 1981 and the 
changes in these factors during the 11-year follow-up 
were used as predictors of the work ability index. In this 
respect we tried to identify factors which maintain or 
detrimentally affect work ability. 

References 

1. Macdonald G, Bunton R. Health promotion: discipline or dis- 
ciplines? In: Bunton R, Macdonald G, editors. Health promo- 
tion: disciplines and diversity. London: Routledge, 1992:62- 
19. 

2. Ilmarinen J. International recommendations for aging work- 
ers. In: Kumashiro M, editor. The paths to productive aging. 
London: Taylor & Francis, 1995; 8-1 1. 

3. Soderqvist S, Backman G. Meddelanden frin Ekonomisk- 
statvetenskapliga [Life control and perceived health]. a b o  
(Finland): Fakulteten vid Abo Akademi, Socialpolitiska insti- 
tutionen, 1988. Sene A 262. 

4. Vuori J. Health resources, job characteristics and health. Hel- 
sinki: Finnish Institute of Occupational Health, Department of 
Psychology, 1993. 

5. Heiklunen E. Healthy aging: utopia or realistic target? In: 
Heikkinen E, Kuusinen J, Ruoppila I, editors. Preparation for 
aging. New York (NY): Plenum Press, 1995:lOl-19. 

6. Jylha M. Health-related quality of life in old age: how to 
define it, how to study? Preparation for aging. New York 
(NY): Plenum Press, 1995: 239-44. 

7. Selye H. The evolution of the stress concept - stress and 
cardiovascular disease. In: Levi L, editor. Society, stress and 
disease. London: Oxford University Press, 1971:299-311. 

8. Ilmarinen J. Aging, work and health. In: Snel J, Cremer R, 
editors. Work and aging: a European perspective. London: 
Taylor & Francis, 1994:47-63. 

9. Cassou B, Demennic F. Work and aging: two prospective 
longitudinal French surveys among retired people and the 
active population. In: Snel J, Cremer R, editors. Work and 
aging: a European perspective. London: Taylor & Francis, 
1994:85-98. 

10. Molinie A-F, Volkoff S. Working conditions: problems ahead 
for workers over the age 40. In: Snel J,  Cremer R, editors. 
Work and aging: a European perspective. London: Taylor & 
Francis, 1994:213-23. 

11. World Health Organization (WHO). Aging and working ca- 
pacity: report of a WHO study group. Geneva: World Health 
Organization, 1993. WHO technical report series 835. 

12. Parsons D. The labour market: patterns of ageing in the Euro- 
pean Community. In: Health Education Authority. Investing 
in older people at work: contributions, case studies and recom- 
mendations: a symposium for employers, policy makers and 
health professionals from Europe, 11-13 October 1993. Lon- 
don: Health Education Authority. 1994:17-36. 

13. Tuomi K, Ilmarinen J, Eskelinen L, Jiirvinen E, ToiMtatlen J, 

Klockars M. Prevalence and incidence rates of diseases and 
work ability in different work categories of municipal occupa- 
tions. Scand J Work Environ Health 1991;17 suppl 1:67-74. 

14. Albrecht GL, Levy JA. A sociological perspective of physical 
disability. Adv Med Soc Sci 1984;2:45-106. 

15. Birren JE, Fisher LM. Aging and slowing of behavior: Conse- 
quences for cognition and survival. Nebr Syinp Motiv 1991; 
39:l-37. 

16. Warr P. Age and job performance. In: Snel J, Cremer R, 
editors. Work and aging: a European perspective. London: 
Taylor & Francis, 1994:309-22. 

17. Goedhard WJA. Does work stress enhance the rate of aging? 
In: Heikkinen E, Kuusinen J, Ruoppila I, editors. Preparation 
for aging. New York (NY): Plenum Press, 1995:165-73. 

18. Shock NW, Greulich RC, Costa PT, Anders R, Lakatta EG, 
Arenberg D, et al. Normal human aging: the Baltimore longi- 
tudinal study of aging. Washington: US Government Printing 
Office, November, 1984. NIH publication, no 84-2450. 

19. Grimley Evans J. Prevention of age-associated loss of autono- 
my: epidemiological approaches. J Chronic Dis 1984;37: 
353-63. 

20. Pohjalainen P. Life-style and its determinants in two cohorts 
in the elderly. In: Heikkinen E, Kuusinen J, Ruoppila I, edi- 
tors. Preparation for aging. New York (NY): Plenum Press, 
1995:199-204. 

21. Rutenfrantz J. Arbeitsmedizillische Aspekte des Stressprob- 
lems. In: Nitsch JR, editor. Stress. Theorien, Untersuchungen, 
Massnahmen. Bern: Hans Huber, 1981:379-90. 

22. Ilmarinen J, Tuomi K, Eskelinen L, Nygbrd C-H, Huuhtanen 
P, Klockars M. Background and objectives of the Finnish 
research project on aging workers in municipal occupations. 
Scand J Work Environ Health 1991; 17 suppl 1 :7-11. 

23. Tuorni K, Toikkanen J, Eskelinen L, Backman A-L, Ilmarinen 
J,  Jkvinen E, et al. Mortality, disability and changes in occu- 
pation among aging municipal employees. Scand J Work En- 
viron Health 1991; 17 suppl 1:58--66. 

24. Ilmarinen J, editor. The aging worker. Scand J Work Environ 
Health 1991;17 suppl 1:1-141. 

25. Nygbrd C-H, Huuhtanen P, Tuomi K, Martikainen R. Per- 
ceived work changes between 1981 and 1992 among aging 
workers in Finland. Scand J Work Environ Health 1997;23 
suppl 1: 12-9. 

26. Huuhtanen P, Nygkd C-H, Tuomi K, Eskelinen L, Toikkanen 
J. Changes in the content of Finnish municipal occupations 
over a four year period. Scand J Work Environ Health 1991; 17 
suppl 1:48-57. 

27. Seitsamo J, Ilmarinen J. Life-style, aging, and work ability 
among active Finnish workers in 1988-1992. Scand J Work 
Environ Health 1997;23 suppl 1:20-26. 

28. Seitsamo J, Klockars M. Aging and changes in health. Scand J 
Work Environ Health 1997;23 suppl 1:27-35. 

29. Huuhtanen P, Nygdrd C-H, Tuomi K, Martikainen R. Changes 
in stress symptoms and their relationship to changes at work in 
1981-1992 among elderly workers in municipal occupations. 
Scand J Work Environ Health 1997;23 suppl 1:36--48. 

30. Eskelinen L, Toikkanen J, Tuomi K. Mauno I, Nygbrd C-H, 
Ilmarinen J. Symptoms of mental and physical stress in differ- 
ent categories of municipal work. Scand J Work Environ 
Health 1991;17 suppl 132--6. 

31. Ilmarinen J, Tuomi K, Klockars M. Changes in the work 
ability of active employees over an 11-year period. Scand J 
Work Environ Health 1997;23 suppl 1:49-57. 

32. Tuomi K, Ilmarinen 3, Jahkola A, Katajarinne L, Tulkki A. 
Work ability index. Helsinki: Institute of Occupational Health, 
1994. Occupational health care 19. 

33. Tuomi K, Ilmarinen J, Martikainen R, Klockars M, Aalto L. 
Agjng, work, life-style and work ability among Finnish mu- 
niclpal workers in 1981-1992. Scand J Work Environ Health 
1997;23 suppl 1:58-65. 

Scand J Work Environ Health 1997, vol23, suppl 1 d 




