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ESKELINEN L, TOIKKANEN J, TUOMI K, MAUNO I, NYGARD C-H, KLOCKARS M, ILMARI
NEN J . Work-related stress symptoms of aging employees in municipal occupations . Scand J Work
Environ Health 1991;17(suppl 1):87-93. The objective of the study was to investigate the relationship
between stress symptoms and work stressors among aging employees in municipal occupations. The sub
jects were 1799men and 2456 women aged 48-62 years and representing 40 different occupations. Stress
reactions were identified on the basis of long-term cardiorespiratory, musculoskeletal, and psychological
symptoms. Work stressors were described by means of physical and mental work demands. Two factors
describing the possibilities for regulating one's own work load were used as indicators for the adjustment
of work according to individual capacities. The effect of work stressors on cardiovascular, musculoskele
tal, and psychological symptoms was studied in separate analyses, controlling for the relevant diseasegroup.
Both chronic diseases and work stressors were related to the occurrence of symptoms . However, stress
identified on the basis of symptoms was not only a phenomenon determined by health status. Work
stressors and possibilities for regulating one's own work load were systematically related to symptom level.
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In general , reactions to mental and physical stress are
widely used to evaluate the relationship between in
dividuals and their work. The advantage of the ap
proach is that stress reactions may be early indicators
of possible misadjustment. They can represent a de
cline in work performance and motivation, or they
might be early signs of reduced work ability (l, 2).
However, the use of perceived symptoms as indicators
of work-induced stress is problematic because of their
nonspecific character. In addition to qualitative and
quantitative work overload, the other main source of
general symptoms may be various chronic diseases
(3, 4). The multiple etiology of symptoms has often
been disregarded in psychological studies on work, and
symptoms have been interpreted directly as an indica
tor of work stress .

The objective of this study was to clarify the work
relatedness of stress symptoms of elderly employees.
Because of the age of the respondents many chronic
diseases were common among the subjects (5). There
fore it was of particular importance that the effects
of these diseases on perceived stress be controlled for.

In this study stress was understood as a rnisadjust
ment between work stressors (eg, physically heavy
work) and individual features (eg, health status). In
addition, a person was expected to be able to cope
better with the harmful effects of his or her work
stressors if he or she was able to influence the used
work methods and workpace.
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Subjects and methods

Subjects
The subjects consisted of workers who responded to
the questionnaire of a comprehensive investigation on
work, health status, and the grounds for determining
the retirement ages of municipal workers and who had
been in their current jobs in the follow-up period of
1981-1985 (6). Altogether 1799male and 2456 female
municipal workers in 40 different occupations were in
cluded. Occupations with physical, mental, and mixed
physical and mental work demands were represented
in the material. When the data of this study were
gathered in 1985, the mean age of the respondents was
54 (range 48-62) years.

Because of the age of the subjects many chronic dis
eases were common among them. The prevalence of
musculoskeletal diseases was high; 52.5 % of the sub
jects reported a musculoskeletal disease diagnosed by
a physician because degenerative diseases were in
cluded . The second largest disease group [20.7 % of
the subjects (N == 882)] was cardiovascular diseases.
Hypertension was the most common cardiovascular
diagnosis , whereas such diseases as cardiac infarction
and angina pectoris were rather rare. In addition,
14.2 % of the subjects (N == 605) reported a cardio
respiratory disease, 9.6 % of the subjects (N == 407) had
a disease of the digestive system, and 5.5 % of the sub
jects (N == 232) suffered from mental disorders.

Methods
Stress reactions were identified by means of symptoms
presented in the questionnaire. Long-term cardio-
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Table 1. Physical and mental stress factors at work .

Stress factor

Physical stress factors
Heaviness of work

To what extent does your work involve physically
heavy work of the whole body?

Repetitive movements

To what extent does your wor k Involve repetitive movements?

Poor work postures

To what extent does your work Involve stooped, twisted,
or otherwise inconvenient work postures?

Mental stress factors
Confused work roles

To what extent does your work involve confusion of work
roles and responsibility?

Pressure to work fast

To what extent does your work involve a need to work
fast and tight time schedules?

Table 2. Possibilities for regulating one's own work .

Factor

Possibilities for influencing one's own work"

To what extent do you have possibilities for affecting
your work environment?

To what extent do you have possibilities for participat ing
in the planning of your work?

Paced work

To what extent is your work paced?

a Dichotomized on the basis of the median value of the sum variable.

Dichotomization of the stress factor

Light work: not at all or seldom
Heavy work : at least relatively much

Variable work : little or to some extent
Repetitive work : often or very often

Variable work postures: little or to some extent
Inconvenient work postures: often or very often

Clear work role : not at all or l ittle
Confused work role: to some extent or much

Unhurried work : little or to some extent
Need to work fast: much

Dichotomization of the factor

Much influence: sufficiently
Little inf luence: little or to some extent

Free work tempo: not at all or little
Paced work: at least to some extent

Table 3. Study groups in the analys is of cardiorespiratory,
musculoskeletal, and psycholoqlcal symptoms.

StUdy groups
Analysis

Men Women

Cardiorespiratorysymptoms'
Subjectswithout cardiovascular disease 1175 1607
Subjects with cardiovascular disease 338 341

Musculoskeletal symptoms'
Subjects without musculoskeletal disease 790 984
Subjects with musculoskeletal disease 723 964

Psychological syrnptornss

SUbjects without mental disorder 1365 1815

• Subjects suffering from cardiorespi ratory diseases and mental dle
ordersexcluded.

• Subjects suffering from cardiorespiratory diseases, diseases of the
digestive system, and mental disorders excluded.

respiratory, musculoskeletal, and psychological symp
toms formed the three indicators of stress. The con
tent and construction of the scales have been described
elsewhere (3, 7).

The scales were constructed so that the range of each
scale was 0-10 (0 being the minimum and 10the max-
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imum value of each item) . However , the numeric
values (sum scores) of the three scales were relative and
therefore not comparable in respect to the intensity of
the symptoms. In order to correct the skewness of the
scale for cardiorespiratory symptoms, a logarithmic
transformation was made .

The work stressors described both the physical and
mental stressor s of work (table 1). They were chosen
from among a larger number of stress factors identi
fied on the same questionnaire (5, 8) because of their
known importance as stressors in earlier studies and
because they were relevant to the type of stress reac
tions studied (9-14).

The possibilities for regulating one's own work
described the flexibility the work provided for its ad
justment according to individual capacities and abili
ties. The possibilities for regulating one's own work
was operationalized with the help of two factors (ie,
possibilities for influencing one's own work and the
prevalence of paced work) (table 2).

The individual factors covered age, gender, and
health status. A two-year age group ing covering the
variation from 48-49 to 60-62 years was used. All



the analyses were made for the men and women
separately . Health status was described on the basis
of the five disease groups that have already been
described.

The analysis was divided into two phases. In the first
phase the separate effects of age, gender, and health
status on three types of stress symptoms were inves
tigated. On the basis of these results the second phase
of the analysis was directed towards an investigation
of the impact of work stressors separately on cardio
respiratory, musculoskeletal, and psychological symp
toms.

The studies of cardiorespiratory, musculoskeletal,
and psychological symptoms differed from each other

Men

Cardiorespiratory
symptoms

10

8.7

8

4

2

o

in respect to the work stressors included (tables 5-7
in the Results section). In addition, so that the indepen
dent effect of work stressors on the symptoms could
be determined, the effect of other possible explaining
factors (chronic diseases in particular) was taken into
account. Diseaseswere used in the classification of the
subjects according to their relation to the symptoms
investigated.The subjects weredivided into two groups
on the basis of health status with respect to cardiovas
cular diseases, musculoskeletal diseases, and mental
disorders, one group being healthy and the other ill
(table 3). In addition, subjects suffering from certain
other diseaseswere excluded from the investigation be
cause of the similarity between the stress symptoms

o No cardlovalcular dileale

III Cardiovalcular diseale

48-49 50-61 52-53 54-65 58-57 58-59 80-62
Age group

Women

10

Cardiorespiratory
symptoms

o No cardiovascular diseaae

• Cardiovaacular dia.al.

8

8

4

2

o

7.1 6.8 7.1
8.8

48-49 50-51 52-53 54-55 56-57 58-59 60-62
Age group

Figure 1. Cardioresp iratory symptoms according to age (In years) and the occurrence of cardiovascular disease. (symptom scale:
0= minimum, 10= maximum value of the sum score)
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Results

Health status and stress symptoms
The chronic diseases studied (ie, cardiovascular, mus
culoskeletal, and respiratory diseases and diseases of
the digestive system and mental disorders) had a
marked association with the stress symptoms (table 4).
The chronic diseases were, in every respect, related to
a higher number of symptoms. As expected, the differ
ences were pronounced when the symptoms of the
healthy and ill persons were compared. However , the
associations turned out to be very nonspecific as well.
Various diseases markedly increased the reactions to
both physical and mental stress.

Age, gender and stress symptoms

Age did not have a clear effect on the symptom level
(ie, symptoms were not found to be more common as
age increased). As an example the prevalence of car
diorespiratory symptoms has been presented in figure
I for the different age groups.

There were no marked differences in the prevalence
of symptoms between the two genders. However, the
cardiorespiratory symptoms were slightly more fre
quent among the men suffering from cardiovascular
diseasesthan among the women with the same diseases.
On the contrary, musculoskeletal symptoms tended to
be more common among the women with musculo
skeletal diseases than among the men with these dis
eases (figure 2).

D No c.rdlov••eular diae••e

_ e.rdlov••cular diaea.e

o No mu.culo.keletal dl •••••

II1II Mu.culo.keletal dlsea..

studied and the symptoms associated with these dis
eases. Therefore, for the analysis of cardiorespiratory
and musculoskeletal symptoms subjects with cardio
respiratory diseases and mental disorders were ex
cluded. For the analysis of mental symptoms subjects
suffering from diseases of the digestive system were
excluded as well. All the analyses were made for the
men and women separately. The multiple analysis of
variance was used for the statistical analysis.

8

6
Work stressors and stress symptoms
Cardiorespiratory symptoms. The effect of physical
work stressors and possibilities for influencing one's
own work were studied in four separate analyses (ie,
for men with cardiovascular disease, for men without
cardiovascular disease, for women with cardiovascu
lar disease, and for women without cardiovascular dis
ease) (table 3). A summary of the factors with an im
pact on reported symptoms is given in table 5. The as
sociation of physical work stressors was the most
marked for women without cardiovascular disease.
Heavy work, paced work, and little influence on one's
own work were significantly connected with the symp
toms. In all four analyses physically heavy work had
a significant effect on cardiorespiratory symptoms.

To investigate the effect of mental work stressors
on cardiorespiratory symptoms, four analyses were
conducted accordingly. The association between work
stressors and stress factors was the most marked for
the men and women without cardiovascular disease.
However, the factors explaining the symptoms partially
differed in these two analyses. For the men without
cardiovascular disease confused work roles and little
influence on one's own work were significantly related
to cardiorespiratory symptoms, whereas for the women
without cardiovascular disease little influence on one's

3.8

D No mental di.order

4

2

8

8

OL--'-=-:---'- --.J~-..L---_

10 Paychologlcal
eymptoma

Flgure2. Cardiorespiratory, musculoskeletal, and psycholoq
ical symptoms of the men and women. separately. (symptom
scale : 0 = minimum, 10= maximum value of the sum score)
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own work, paced work, and pressure to work fast sig
nificantly affected the reported symptoms.

Musculoskeletal symptoms. To study the effects of
physical and mental work stressors and possibilities for
influencing one's own work on the symptom level,
analyses were conducted for men with musculoskele
tal disease, for men without musculoskeletal disease,
for women with musculoskeletal disease, and for
women without musculoskeletal disease (table 3).
Repetitivemovements and little influence on one's own
work were associated with symptoms in all four ana
lyses (table 6). In addition, poor work postures were
related to symptom level in all the analyses except that
for men without musculoskeletal disease. Paced work
did not affect symptom level directly, but in some
analyses it appeared through other work stressors, for
example, through repetitive movements and poor work
postures for men without musculoskeletal disease.

The association between mental work stressors and
musculoskeletal symptoms was not as marked. Few
possibilities for influencing one's own work was the
work stress factor that significantly affected symptom
level in all the groups except that of the men with mus
culoskeletal disease.

Psychological symptoms. The association between
physical and mental work stressors, as well as the pos
sibilities for influencing one's own work and psy
chological symptoms, was studied in two analyses,
separately for the men and women without mental dis
orders (table 3). Physically heavy work had a marked
effect on symptom level in both analyses (table 7). In
addition, paced work and little influence on one's own
work also systematically affected perceived symptoms.
With respect to mental stress factors, confused work
roles proved to have a significant impact on symptoms
in both analyses.

Discussion

Age, gender and stress symptoms
In the first phase of the analyses relatively small differ
ences between age and symptom levelwere found. The
result may partially be explained by the selection of
the subjects (healthy worker effect). The subjects of
our study represented only 68 % of those included in
the cross-sectionalstudy in 1981.Those with severedis
eases or disability to work had left work during the
four-year follow-up period. The selection was strongest
in the older age groups (6). Another possible explana
tion might be the comparison standard which people

Table 4. Mean values of the symptom scales for the stress symptoms according to health status."

Health status

Cardiovascular Musculoskeletal Mental disorder Cardiorespiratory Disease of the
Type of symptom disease disease disease digestive system

No Yes No Yes No Yes No Yes No Yes
(N =3373) (N=882) (N=2020) (N =2235) (N =4023) (N =232) (N=3650) (N =605) (N =3848) (N =407)

Cardiorespiratory 5.2 7.3 5.0 6.3 5.6 7.2 5.4 7.3 5.5 6.9
Musculoskeletal 2.7 3.t 1.8 3.7 2.7 3.8 2.6 3.8 2.7 3.8
Psychological 3.7 4.2 3.4 4.2 3.7 5.4 3.7 4.3 3.7 4.7

a A high value implies a high occurrence of symptoms (maximum value = 10)

Table 5. Effect of physical and mental work stressors on cardiorespiratory symptoms in four analyses according to gender
and presence of cardiovascular disease.

Analysis

Work stressors

Physical
Physically heavy work
Paced work
Influence on work
Influence on work x heavy work

Mental
Confused work roles
Pressure to work fast
Paced work
Influence on work

• P<0.05, •• P<0.01, • • • P <0.001.

No cardio
vascular
disease

(N = 1175)

Men

Cardiovascular
disease
(N =338)

No cardio
vascular
disease

(N =1607)

Women

Cardiovascular
disease
(N =341)
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Table 6. Effect of physical and mental work stressors on musculoskeletal symptoms in four analyses according to gender and
presence of musculoskeletal disease.

Analysis

Work stressors

Physical
Repetitive movements
Poor work postures
Paced work
Influence on work
Paced work x repetitive movements
Paced work x poor work postures
Influence x poor work postures

Mental
Confused work roles
Pressure to work fast
Paced work
Influence on work
Paced work x pressure to work fast

• P<0.05, •• P<0.01, ••• P<0.001.

No musculo
skeletal
disease
(N =790)

Men

Musculo
skeletal
disease
(N =723)

Women

No musculo
skeletal
disease
(N =984)

Musculo
skeletal
disease
(N =964)

Table 7. Effect of physical and mental work stressors on psy
chological symptoms in two analyses according to gender and
no mental disorder.

Health status and stress symptoms
The association between health status and symptoms
was not specific in that, for example, musculoskeletal
diseases appeared only as musculoskeletal symptoms.

apply when they estimate their subjective health. That
they estimate their subjective health primarily accord
ing to that of their own age rather than according to
that of their own earlier health status has been re
peatedly found in investigations on the health status
and functional capacity of the elderly (15).

It has been generally found that women tend to re
port more symptoms than men. The slight gender
differences found in the symptom level of this study
remain therefore partially unanswered.

Work stressors

Physical
Physically heavy work
Paced work
Influence on work
Influence on work x heavy work

Mental
Confused work roles
Pressure to work fast
Paced work
Influence on work
Influence on work x pressure
to work fast

• P<0.05.. •• P<0.01, ••• P<0.001.

No mental disorder

Men Women
(N = 1365) (N = 1815)

The results indicated that stress symptoms and symp
toms of various chronic diseases are similar to a great
extent. The rather strong association between diseases
and stress symptoms showed the importance of con
trolling for the effect of diseases on stress outcome
when the effects of work stressors on stress reactions
are being studied.

In addition to the fact that the degree of stress was
different for the healthy and ill subjects, the work
relatedness of the symptoms differed. In general, the
associations between the work stressors and symptoms
were stronger and more systematic among the healthy
subjects than among the ill subjects. One possible ex
planation for this result may be possible rearrange
ments of the work of ill persons. In addition, ill per
sons may consider their symptoms as primarily being
caused by their disease and only secondarily as due to
"outside" factors such as work stressors. Therefore,
the work-relatedness of perceived symptoms seems to
be more complicated to clarify and interpret for sub
jects suffering from chronic disease(s)than for healthy
subjects.

Work stressors and stress symptoms
Such work characteristics as heavy physical work,
repetitive work movements, and confused work roles
were markedly (and independently from the effect of
diseases) related to the perceived symptoms. Thus the
symptoms were not a phenomenon determined only
by such individual factors as a subject's health status.

The work stressors were found to be connected with
stress symptoms in three ways. First, the work stressors
were related immediately to a certain type of symp
toms (ie, heavy physical work to cardiorespiratory
symptoms, repetitive work to musculoskeletal symp-
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toms, and confused work roles to psychological symp
toms). Second, the effects of work stressors were partly
nonspecific (ie, heavy physical work was related also
to psychological symptoms and confused work roles
also to cardiorespiratory symptoms). Third, the pos
sibilities for regulating one's own work lowered the
level of work stress mainly directly but also indirectly
(ie, by decreasing the effect of other stress factors on
work stress).

Concluding remarks
On the basis of these results, conclusions on the ap
proach to stress and the adjustment of work accord
ing to a subject's capacity can be drawn. Traditional
ly the effects of physical stressors have been investi
gated in physiological studies on work and those of
mental stressors in psychological studies on work. The
combination of these approaches seems to be fruitful
because of the simultaneous effect of both types of
stressors and the nonspecificity of stress reactions.
Flexibility in the organization of work and in work ar
rangements seems to affect essentially the stress level
and functional capacity of elderly persons in general
and chronically ill persons in particular.
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