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TUOMI K, ILMARINEN J, ESKELINEN L, JARVINEN E, TOIKKANEN J, KLOCKARS M. Preva­
lence and incidence rates of diseases and work ability in different work categories of municipal occupa­
tions . Scand J Work Environ Health 1991;17(suppll):67-74. The purpose of this study was determine
the relationship between the health status and work ability of individuals representing a variety of munici­
pal occupat ions. In both 1981 and 1985,4255 employees answered a postal questionnaire. The subjects ,
aged 44-58 years in 1981, were grouped into physical, mental, or mixed physical and mental job cate­
gories. Occupational groups with a high disease prevalence in 1981 had a high, and occupational groups
with a low disease prevalence in 1981 a low, disease incidence during the follow-up period. In 1985every
second subject suffered from a musculoskeletal disease. The highest disease prevalence was observed for
physically demanding occupations and for men in work with mixed physical and mental demands. Female
auxiliary workers, domestic helpers and cooks, and also male installation and transport workers, had the
poorest health . The men and women in mental work had the best health and work ability.
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Aging is linked to the progressive deterioration of
health and an increased susceptibility to disease. Statis­
tics on disability pensions show that mental distur­
bances are present already among young people,
whereas cardiovascular diseases appear in middle age
(1). Generally speaking, physical capacity starts to
weaken in middle age, although there is considerable
individual variation. The best correlation has been ob­
served between aging and an impairment of respira­
tor y and cardiovascular capacity (2, 3).

In another study concerning the mortality and dis­
ability of our cohort, workers with cardiovascular and
mental diseases had the highest disability pension rates
(4). One-third of the subjects with cardiovascular dis­
ease and one-fourth of those with mental disease in
1981 had become disabled during the follow-up period,
1981-1985.

In the cross-sectional study of the cohort in 1981,
marked differences were found in the health status and
work ability of the subjects in different occupations.
Disease was the most prevalent among auxiliary, home
care, installation, and transportation workers, and
work ability was also poor in these occupations (5).

The purpose of the present study was to compare
the changes in health status and work ability among
workers in municipal occupations. We asked whether,
and to what extent, the health and fitness for work
observed in the first cross-sectional study had changed
during a four-year follow-up period. Possible changes
in health and fitness for work were examined in light
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of prevailinglegislation for age of retirement from mu­
nicipal occupations.

Subjects and methods

Altogether 4255 subjects who were employed and re­
mained in the same municipal work participated in two
questionnaire studies in 1981 and 1985. According to
a job analysis the 40 occupational groups were classi­
fied into 13work profile groups and further into three
work content categories (6). The mean age of the per­
sons in the work content groups was 49 or 50 years,
for both the men and the women (table 1).

Through the use of a questionnaire, which included
data on 46 different diseases, we studied changes in
health by calculating cumulative incidence rates in
1981-1985 and prevalence rates in 1981 and 1985. In
this report diseases representing major causes of dis­
ability among municipal workers in Finland are pre­
sented.

Work ability was assessed with a work ability index.
Its conceptual definition represented the question:
"How good is the worker at present, in the near fu­
ture, and how able is he or she to do his or her work
with respect to work demands, health and mental
resources?" The items of the work ability index are
presented in table 2.

The work ability index was derived as the sum of
the seven items. The range of the summative index was
7-49, which was classified into the following three
groups: (i) poor work ability (score 7-27), (ii) mod­
erate work ability (score 28-43), and (iii) good work
ability (score 44-49). The cut-off points for poor and
good work ability were chosen from the 15th percen-
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Table 1. Ages of the male and female mun ic ipal workers according to job content.

Men Women

Work content N Mean age Mean age
(years) SO N

(years)
SO

Phys ical 803 50 3.5 849 50 3.3
Mixed phys ical and mental 432 49 2.9 853 49 3.0
Mental 564 50 3.5 754 50 3.5

Tota l 1799 50 3.4 2456 50 3.5

Table 2. Work ability Index."

Item

1. Subject ive est imatio n of presen t wor k abilit y compared
with the lifetime best

2. Subject ive work abil ity in relat ion both to physical
and to mental demands of the work

3. Number of diagnosed diseases

4. Subj ect ive estimat ion of work impairment due
to dis ease

5. Sickness absence during past year

6. Own prognosis of wo rk ability after two years

7. Psychological reso urces (enjoyin g daily tasks, activi ty
and life spirit, opt imistic about the future)

Scale

1-10

2-10

1-7

1-6

1-5

1, 4, 7

1-4

Explanat ion

o= very poor
10= very good

2=very poor
10 = very good

1 = 5 or more dis eases
2 = 4 diseases
3 =3 diseases
4 = 2 diseases
5 = 1 diseas es
7 = no disease

1 = fu lly impaired
6=no impairment

1 = 100 days or more
2 = 25-99 days
3 = 10-24 days
4 =1-9 days
5=0 days

1 = hardly able to work
4= not sure
7 = fairly sure

1 = very poor
4=very good

a Range 7-49 with poor work abili ty =7-27, moderate wor k abil ity =28-43, and good wor k abili ty = 44-49.

Table 3. Prevalence of musculoskeletal, cardiovascular, and mental disease in 1981 and 1985 and the cum ula tive inci dence
of these diseases in 1981- 1985 for the men in the phys ica l, mixed phys ical and mental, and mental wo rk groups .

Physical work (N = 803) Mixed work (N = 432) Mental work (N = 564)

Type of disease
Prevalence Prevalence Incidence Prevalence Prevalence Incidence Prevalence Prevalence Incidence

1981 1985 1981-1985 1981 1985 1981-1985 1981 1985 1981-1985
(age 50') (age 54') (age 50-54') (age 49') (age 53' ) (age49- 53') (age 49-53') (age 54') (age 50- 54')

('!o) ('!oj ('!o) ('!o) ('!o) ('!o) ('!o) ('!oj ('!o)

Musculoskeletal
disease 36 50 32 37 48 27 25 38 24

Upper back,
osteoarthritis 14 22 14 18 26 14 10 13 7

Lowerback,
osteoarthritisl
sciatica 21 29 18 24 32 19 15 23 14

Osteoarthritis of
the extremities 11 18 12 8 17 14 5 10 7

Cardiovascular
disease 23 30 16 21 24 9 18 27 14

Ischemic
heart disease 5 8 5 3 4 2 4 6 3

Arterial
hypertension 15 19 8 17 18 6 12 18 8

Congestive heart
failure 3 4 3 2 3 2 2 3 2

Mental disease 4 5 3 3 5 3 4 5 3

• Mean age in years.
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tile of the index distribution of the total population
in 1981 (5).

Results

Tables 3 and 4 show the prevalences of musculoskele­
tal, cardiovascular, and mental diseases in 1981 and
1985 and the incidence of these diseases during the
follow-up period of 1981-1985 among the men and
the women.

In 1981 every third, and in 1985 every second, man
and woman reported the presence of a diagnosed mus­
culoskeletal disease. The prevalence rates of mus­
culoskeletal disease were systematically higher among
those in physical or mixed physical and mental work
than in mental work among both the men and the
women.

In 1981 every fifth, and in 1985 every fourth, man
and woman reported the presence of a diagnosed car­
diovascular disease. The prevalence rates of cardiovas­
cular diseases in 1985 were higher in the physical and
mental work categories than in the mixed category for
both the men and the women.

The prevalence rates of reported mental disease were
low. In 1985, 5 010 of the men and 6 % of the women
reported mental disease in the physical, mixed, and
mental work categories.

The cumulative incidence rates of musculoskeletal
diseases over four years were highest in the physical
(45 %) and lowest in the mental (27 %) work cate­
gories. The incidence rate for cardiovascular diseases
was about the same (13-14 %) in all three categories.
The mental disease incidence rate was also on the same
level (4-5 %) in the three work content groups.

Men in physical work suffered often from ischemic
heart disease. Men doing work with mixed physical and

mental demands reported degenerative spondyloar­
thropathy of the lower back and also sciatica. They
also often suffered from the presence of cervical spon­
dylarthritis. Work content did not relate to the pres­
ence of mental disease. Women in physical work
suffered particularly often from degenerative arthropa­
thy of the upper back and shoulder regions and of de­
generative joint disease in the extremities. The men and
women in mental work had the best health according
to the prevalence and incidence rates (tables 3 and 4).

Among the men in physical work, diseases occurred
in most of the occupational groups, for example, jani­
tors, carpenters, and painters (table 5). In job cate­
gories with mixed demands the poorest health was seen
among dump workers, machine operators, and bus
drivers . Supervisors at construction sites, social work­
ers, and fire chiefs had the highest disease rates among
the men in mental work. These trends were found for
both the prevalence and incidence rates, and they con­
cerned musculoskeletal, cardiovascular, and also other
diseases. These occupational groups suffered from the
same diseases already in 1981.

The various diseases were generally present in all the
occupational groups of women in physical work, in­
cluding bathers, domestic helpers and housekeepers,
hospital aides, construction workers and streetsweep­
ers, and cleaners (table 6). The poorest health among
the women in mixed physical and mental work oc­
curred among the cooks, practical nurses, child care
workers, and psychiatric nurses. Among the women
doing primarily mental work, typists and vocational
school teachers had the highest disease rates.

Poor work ability was present the most often in oc­
cupations with physical work demands and also among
the men in mixed physical and mental work. The men
and women employed in mental work reported the best

Table 4. Prevalence of musculoskeletal , cardiovascular, and mental disease in 1981 and 1985 and the cumulative incidence
of these diseases in 1981-1985 for the women in the physical, mixed physical and mental, and mental work groups.

Physical work (N=849) Mixed work (N=853) Mental work (N=754)

Type of disease
Prevalence Prevalence Incidence Prevalence Prevalence Incidence Prevalence Prevalence Incidence

1981 1985 1981-1985 1981 1985 1981-1985 1981 1985 1981-1985
(age 503 ) (age 543 ) (age 50-54') (age 49') (age 53') (age 49-533 ) (age 49-53') (age 543 ) (age 50-54')

('!o) ('!o) ('!o) ('!o) ('!o) ('!o) ('!o) ('!o) ('!o)

Musculoskeletal
disease 42 80 45 36 50 31 32 44 27

Upper back,
osteoarthritis 22 35 25 16 23 12 14 22 14

Lower back,
osteoarthritisl
sciatica 23 32 21 23 31 17 18 22 12

Osteoarthritis of
the extremities 18 28 23 12 20 14 9 17 12

Cardiovascular
disease 23 27 14 16 22 13 18 25 13

Ischemic
heart disease 2 3 3 2 3 2 2 2
Arterial
hypertension 15 18 7 10 13 6 13 17 7

Congestive heart
failure 3 4 2 1 1 2 2 1

Mental disease 4 6 4 3 6 5 3 6 5

a Mean age in years.
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Table 5. Prevalence of musculoskeletal and cardiovascular diseases in 1981 and 1985 and the cumul ati ve incidence of these
diseases in 1981-1985 for the men according to the work content and job profile groups , and also occupation.

Musculoskeleta l diseases Cardiovascular diseases

Work content grou p N Prevalence Prevalence Inc idence Prevalence Prevalence Inc idence
1981 1985 1981-1985 1981 1985 1981-1985
('!oj ('!o j ('!o) ('!oj ('!o) ('!oj

Physical work 803 36 50 32 23 30 16
Auxil iary work 260 33 45 29 28 32 14

Unskilled ass istants 14 7 36 31 29 43 20

Painters 53 32 51 33 25 34 15
Construction workers and streetsweepers 105 33 43 27 27 27 13
Park workers 55 44 49 26 29 36 13
Laborers 33 27 36 29 36 33 19

Installat ion work 543 37 53 34 21 30 16

Firemen 57 39 39 18 14 21 10
Janito rs 117 33 48 37 21 32 19
Mechanic and pipe fitlers 102 35 52 32 20 23 7
Car mechanics 63 44 59 26 18 19 10
Carpenters 90 44 62 44 26 36 19
Electr icians 114 36 54 36 25 40 26

Mixed physical and ment al work 432 37 48 27 21 24 9

Transport work 351 38 48 28 21 24 10

Machine operators 243 41 49 29 24 25 10
Bus dr ivers 101 33 47 25 16 23 11
Other transport workers 7 29 57 40 14 14

Dump work

Dump workers 16 44 63 33 25 25 17

Dental work 11 36 46 29 18 27 11

Dent ists 11 36 46 29 18 27 11

Nursin g work 52 31 40 17 20 21 2

Psych iatric nurses 52 31 40 17 20 21 2

Mental work 584 25 38 24 18 27 14

Administ rati ve work 150 25 39 23 19 27 t4

Social workers 15 33 47 30 33 40 10
Offi ce supervisors 132 24 37 22 17 26 15

Techn ical supervision 146 21 42 29 22 34 18

Fire ch iefs 6 17 83 80 17 17
Supervisors at const ructio n site 139 21 40 26 23 34 17

Physician's work 52 14 25 24 2 12 12

Physicians 52 14 25 24 2 12 12

Teaching work 207 29 37 20 19 26 12

Vocatio nal school teachers 143 31 41 22 20 26 12
Secondery school teache rs 63 24 30 16 16 25 11

Total 1799 33 46 28 21 28 14

work ability. In the mental work category the male so­
cial workers and the female vocational school teachers
reported poor work ability the most often. Figure 1
shows the percentage of workers with poor work ability
in different occupa tions.

Table 7 presents a summary of work ability and the
prevalence of disease for the diffe rent work profil e
groups. Auxiliary, home care, transportation, and
dump work belonged to the poor work ability cate­
gory in both 1981 and 1985. Installa tio n work and
kitchen supervision belonged to the poor work ability
catego ry only in 1985. In 1981 install ation work had
belonged to the class of good ability and high disease
prevalence, and kitchen supervision to the class of good
work ability and low disease prevalence. Nursing, ad­
ministra tion , and the work of physicians and male
teachers was found in the best category in both 1981
and 1985. Female teachers had belonged to this cate­
gory in 1981, but dur ing the follow-up their class
changed to that of good work ability and high disease
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prevalence. Office work, technical supervision, and
dental work remained in the same category in 1981 and
1985. During the four years of follow-up, rather few
changes in health and work ability occur red in the
different occupati onal groups. None of the profile
groups changed in a positive direction during the four
years of follow-up.

Discussion

Among mun icipal worker s the variation in physical
and /or mental demands is great in different job cate­
gories. The self-estimated work ability and the preva­
lence of disease also differs greatly. In jobs with
primarily physical demands we observed the poo rest
health and work ability in the first cross-sectional study
of the present cohort in 1981 (5). Previous epidemio­
logic studies have also shown a high disease prevalence
amon g worker s in physically loading jobs (7).



Table 6. Prevalence of musculoskeletal and cardiovascular diseases in 1981 and 1985 and the cumulative inc id ence of these
d iseases in 1981-1985 for the women according to the work content and job profile groups, and also occupation.

Musculoskeletal diseases Cardiovascular diseases

Work content group N Prevalence Prevalence Incidence Prevalence Prevalence Incidence
1981 1985 1981-1985 1981 1985 1981-1985
('!o) ('!oj ( '!oJ ('!o) ('!oJ ('!o)

Physical work 849 42 60 45 23 27 14

Auxiliary work 504 41 58 42 22 26 13

Cleaners 125 45 60 46 21 26 13
Hospital aides 160 45 64 48 20 21 10
Kitchen helpers 129 42 50 32 23 30 16
Construction workers and streetsweepers 54 30 56 45 30 28 8
Park workers 36 28 4: 35 19 31 21

Home care work 343 44 64 50 23 28 15

Bathers 85 34 71 55 19 19 7
Domestic helpers and housekeepers 258 62 48 24 24 31 17

Mixed physical and metal work 853 36 50 40 16 22 13

Kitchen superv ision 127 34 57 41 17 30 23

Cooks 127 34 57 41 17 30 23

Dental work 65 45 55 36 14 14 7

Dentists 65 45 55 36 14 14 7

Nursing work 660 36 47 28 16 22 12

Child care worke rs 184 42 57 29 21 22 10
Practical nurses 194 40 57 36 13 21 14
Psychiatric nurses 58 29 36 37 16 26 18
Nurses specialized in surgery 62 24 29 19 10 15 9
Other nurses 162 31 37 20 14 20 10

Mental work 754 32 44 27 18 25 13

Office work 269 38 49 30 20 28 14

Draftswomen 48 40 48 31 23 25 11
Typis ts 48 42 63 50 6 17 11
Office workers 173 37 48 27 23 32 15

Administrative work 293 25 39 25 17 21 9

Social workers 66 21 32 17 20 21 6
Head ward nurses 130 25 39 27 16 18 6
Head nurses BO 24 41 28 14 21 16
Office supervisors 17 41 59 30 24 35 23

Physician's work 22 14 36 32 9 9

Physicians 22 14 36 32 9 9

Teaching work 170 37 45 25 18 31 19

Vocational school teachers 56 34 41 22 16 30 19
Secondary subject teachers 16 25 38 25 13 19 7
Day care center teachers 98 40 50 27 20 33 22

Total 2456 37 53 35 19 25 13

Diseases of the musculoskeletalsystem prevailed, the
complaints affecting more than half of the workers,
followed by diseases of the cardiovascular system.
Poor health was the most common for work profiles
with physical demands among the women and in work
with physical and mixed physical and mental demands
among the men. The problem of musculoskeletal dis­
ease affecting workers in middle age has been re­
peatedly observed. The importance of mechanical fac­
tors as causes of these problems has been studied (8),
but the occupational factors, such as sitting or stand­
ing (9), lifting and twisting (10, 11), or heavy manual
work in general (12, 13), responsible for these chronic
complaints are not definitely known. In addition to
the effect of an occupation on the prevalence of mus­
culoskeletal diseases, education and social class in
general must be considered (14).

In work categories with fewer physical demands ,
such as in transportation (classified by us as mixed
mental and physical work) and in jobs that demand

a sitting posture, a high prevalence of, for instance,
sciatica and low-back trouble has been observed (9).
It has also been shown that physicallydemanding work
does not, by itself, create or maintain good physical
work capacity (15, 16).

One purpose of our study was to estimate the sta­
bility of the results obtained in the first cross-sectional
study of the cohort in 1981. We questioned the extent
to which the results of one cross-sectional study can
be relied upon. It was observed that, during four years
of follow-up, the differences between occupations as
regards work ability and the prevalence of disease re­
mained stable. Although, as a result of aging, health
and work ability changed for the worse, the trend was
the same in the different occupational groups. This oc­
currence may be caused by the stability of work cir­
cumstances or by the similarity of change in different
occupations. However, the workers frequently ex­
perienced their mental tasks as more straining than
earlier (17). The change was observed particularly
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Figure 1. Percentage of the workers with a poor work abili ty according to gender and occupat ion.
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Table 7. Work ability and disease prevalence by gender and work profile In 1985.

Work ability

Poor"

Good>

Good s

Disease prevalence

Highb

Hlghb

Lowd

Work profile

Men

Auxiliary work
Transport work
Installation work
Dump work
Technical supervision

Teaching work
Nursing work
Administrative work
Physician's work

Women

Home care work
Auxil iary work
Kitchen supervision

Teaching work
Dental work
Office work
Nursing work
Administrative work
Physician's work

a Poor work ability= work ability index the same or lower than the average.
b High disease prevalence= musculoskeletal or cardiovascular prevalence rate the same or higher than the average.
C Good work ability=work ability index higher than the average.
d Low disease prevalence= musculoskeletal or cardiovascular prevalence rate lower than the average.

among the vocational school teachers. This finding is
probably related to the increased demands for knowl­
edge and postgraduate education among teachers.
Cooks cons idered their confinement to their work area
to be more strenuous than earlier, and installation
workers felt that the physical loading of their work was
more strenuous (17). Among these workers the de­
crease in health and work ab ility may be explained by
changes and new demands in their work.

The combination of poor work ability and a high
prevalence of musculoskeletal or cardiovascular dis­
eases was found in the physically demanding profile
groups already at the age of 50 years. It is obvious that
these diseases affect work ability earlier and to a greater
degree in physical work than in mental work.

The findings of this study suggest that the polariza­
tion of the work force into those working with de­
creased ability and those with a good work ability starts
rather early, for example, at the age of 45 to 50 years.
Once a per son joins the group of workers with a poor
work ability, the situation does not seem to change be­
tween 50 and 54 years of age if no intense measures
are taken . In our study the women working in aux­
iliary or home care jobs and the men working in
au xiliary and transport jobs encountered poor work
ab ility at the age of 50 years at the latest and stayed
there, at least up to the age of 54 years. It is to be ex­
pected that their health status continued to worsen, and
the probability of their dropping out of worklife be­
fore receiving their old-age pension at the age of 63
years was remarkably high.

The polarization phenomenon rai ses the question of
whether impaired health status and wo rk ability can
be affected by intense measures between the age of 45
and 55 years. It is obvious that the earlier preventive
measures are taken, the better the effects. Therefore,
measures to help auxiliary, home care, and transport
workers should start as soon as the first signs of
decreasing work ability are noticed. This need empha­
sizes the role of occupational health care personnel,

who are in the position to meet these employees regu­
larly. More sensitive methods are needed, however ,
with which to assess the early signs of decreased abili­
ty. The work ability index, a subjective assessment of
individual ability to work, seems to be one promising
method for this purpose .

References

1. Elaketurvakeskus. Tyoelakejarjestelman tilastollinen
vuosikirja: osa 1: tilastotietoja tyoelakkeen saajista 1987
[Annual report of the work pension system]. Helsinki:
Elaketurvakeskus 1988.

2. Heikkinen E, Arajarvi RL, Era P, et al. Functional ca­
pacityof men born in 1906-10, 1926-30 and 1946-50:
a basic report. Scand J Soc Med SuppI1984;33:1-93.

3. Karvonen MJ , Rutenfran z J . Allgemeine charakteris­
tics des Alterns in biologisch-medizinischer Sicht. In:
SingerR, ed. Alterssport. Schorndorf: VerlagKarl Hoff­
.mann, 1981:21-34.

4. Tuomi K, Toikkanen J , Eskelinen L, et al. Mortality,
disability and changes in occupation among aging mu­
nicipal employees. Scand J Work Environ Health 1991 ;
17(suppl):58-66.

5. Tuomi K, Wagar G, EskelinenL, et al. Terveys, tyokyky
ja tyoolot kunnallisissaammattiryhrnissa [Health, work
ability and work circumstances among municipal occu­
pation groups]. Tyoterveyslaitoksen tutkimuksia
1985;3(2):95-132.

6. IlmarinenJ, Suurniikki T, NygardC-H, Landau K. Clas­
sification of municipal occupations. Scand J Work En­
viron Health I991;17(suppl 1):12-29.

7. Aarnio M, Forss S, Poukka H, Vanamo J. Ikaantyva
tyontekija ja ammatti: elakeikatutkimus [Aging work­
er and occupation]. Mantra (Finland):Elaketurvakeskus,
1975. (Elaketurvakeskuksen tutkimuksia 1975:1).

8. Riihirnaki H, Tola S, Videman T, Hanninen K. Low­
back pain and occupation : a cross-sectional question­
naire study of men in machineoperating, dynamicphys­
ical work, and sedentary work. Spine 1989;14:204-9.

9. Magora A. Investigation of the relation between low
back pain and occupation: 3. physicalrequirements: sit­
ting, standing and weight lifting. Ind Med Surg 1972;
41:5-9.

10. Frymoyer JW, Pope MH, Constanza MC, et al. Epi­
demiologic studies of low-back pain. Spine 1980;5:
419-23.

73



II. Svensson HO, Andersson OBJ . Low-back pain in 40­
to 47-year-oldmen: work history and work environment
factors. Spine 1983;8:272-6.

12. Andersson OB. Epidemiologicaspects on low-back pain
in industry. Spine 1981;6:53-60.

13. Wickstrom O. Effect of work on degenerative back dis­
ease: a review. Scand J Work Environ Health 1978;4
(suppl 1):1-12.

14. Westrin CO. Lowback sick-listing: a nosological and
medical insurance investigation. Acta Sociomed Scand
1970;2-3:127-34.

15. Ilmarinen J, Louhevaara V, Korhonen 0, Nygard C-

74

H, Hakola T, Suvanto S. Changes in maximal cardio­
respiratory capacity among aging municipal employees.
Scand J Work Environ Health 1991;17(suppll):99-I09.

16. Nygard C-H, Luopajarvi T, Cedercreutz 0, Ilmarinen
J, Suvanto S. Musculoskeletal capacity and its changes
among aging municipal employeesin different work cat­
egories. Scand J Work Environ Health 1991;17(suppl
I) : 110-7.

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




