
Polish Journal of Occupational Medicine and Environmental Health, Vol. 5, No 4, 323—333, 1992

THE INFLUENCE OF OCCUPATIONAL 
AND NON-OCCUPATIONAL FACTORS ON CHRONIC 
FATIGUE IN WOMEN

ZOFIA MAKOWSKA, GRAŻYNA KLUGE and ELŻBIETA SPRUSIŃSKA

Department of Work Psychology, The Nofer Institute of Occupational Medicine, Lodz, Poland

Key words: Women, Chronic fatigue, Occupational and non-occupational load

Abstract. The aim of the present study was to assess the significance of different types of loads to 
which working women are subjected in relation to reported chronic fatigue. The investigation 
involved 255 women workers from two different occupational groups. The first group was employed 
at knitting and the second at assembly lines. Their level of chronic fatigue was assessed. We also 
analysed the influence of 30 variables on fatigue level. These variables concerned: a) physical and 
psychological workload, b) organizational (social) climate of work, and c) demographic and family 
factors. It was found that the most important factor influencing chronic fatigue was “experiencing 
emotional tension” resulting from family problems. Other factors, having substantial significance for 
the development of increased fatigue level were also associated with emotional tension and resulted 
from the social climate in the workplace.

IN TR O D U CTIO N

According to the most recent demographic survey women constitute 43.7% of 
the occupationally active population in Poland and 75% of them are married (5). 
M ost of them find it very difficult to manage both occupational and home duties. 
Employment does not diminish the amount of their house work and does not release 
them  from responsibility for family life. They only get much less time for home 
duties, which results in increased time pressure. They also have much less time for 
rest and sleep (12, 13). These women complain of chronic fatigue and emotional 
stress (3, 8).

The aim of the present study was to evaluate the level of chronic fatigue and to 
assess the direction and level of influence of different occupational and non- 
-occupational factors on reported chronic fatigue.

Address reprint requests to Z. Makowska, Department of Work Psychology, The Nofer Institute of 
Occupational Medicine, P.O. Box 199, 90-950 Lodz, Poland.
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MATERIALS AND M ETHODS

The study involved blue-collar women workers. They constitute 34.8% of all 
industrial workers (5). This group is even more numerous in clothing and  textile 
industries. According to physiological criteria the work at these posts is of the 
dynamic and static types. The choice of subjects was based on the type of physical 
load, the investigated population included workers performing tasks involving 
different exertion.

The study involved 255 women workers of knitting departments of two different 
factories and those employed at assembly lines making alarm-clocks and recorders. 
In the first two factories the subjects were 94 knitters and 44 quality control workers. 
Here they were regarded as one population. The investigated population o f assembly 
workers (117 persons) did not constitute a complete sample, it is a 75% representa­
tion of female staff at chosen posts.

Table 1 presents the main characteristics of the investigated populations. Both 
groups include mostly young women, the mean age of knitters and quality 
controllers is 32.3 years, but 25 years old are most prevalent. Only 15% are above 45. 
The mean age of assembly workers is one year younger, but nearly 50% of subjects 
are in the 26 —35 year age range. Knitters and quality controllers are m ore stable in 
their work: their mean period of employment in the present occupation is 9 years, 
and their total employment period 12.5 years. This is longer than in the case of 
asseirtbly workers, who have been working in their present occupation for 6 years on 
average and having a total employment period of 11.5 years.

The assessment of chronic fatigue was based on questionnaire (Platonów test) 
modifications introduced at the Psychology Department of Brno (9). This question­
naire has already been successfully applied in other studies in Poland (11). According 
to this method, fatigue can be described by 6 parameters concerning the following 
symptoms: 1. ability of compensation for decreased work capacity, 2 . emotional 
change, 3. sleep disturbances, 4. attention and memory disturbances, 5. somatic 
disorders, 6. general evaluation of fatigue (total index of the above 5 groups of 
symptoms). Each group of symptoms was evaluated on the basis of 3 questions with 
a five-point scale — 0 to 4. Thus the maximum score for one group is 12 and for the 
total evaluation 60.

The factors determining the level of chronic fatigue were assessed on the basis of 
variables concerning:

1. physical and psychological workload,
2. social (organizational) climate at work,
3. demographic situation and family status.
These groups included 30 variables. They were all studied with subjective 

methods, similarly as the level of fatigue itself. W ork load was evaluated with the use 
of scales involving five different parameters of workload: 1. mental load, 2. work 
monotony, 3. interpersonal conflicts, 4. time pressure, and 5. physical workload. 
A separate scale was applied for each of these measures. The scales were of the 
Thurstone type (1). The points of these scales are the descriptions of eight 
occupational tasks (in the case of the 1—4 scale) and of nine everyday tasks (in the 
case of the physical load scale). The investigator knows the magnitude of load 
ascribed to these tasks from the earlier evaluation performed by arbitrators. The 
subjects compare their work with these descriptions which serve as standards. The



Table 1. Characteristics of investigated groups of subjects including age and employment period
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a) Age

detailed description of these scales, the methods of calculation of results, and 
psychometric properties were described elsewhere (2, 6).

The social (organizational) climate of work was assessed with a 55 question 
questionnaire. Questions concerned: 1. organization of work at subject’s workplace,
2. organization of work of the working team, 3. personal relations and cooperation of 
the subject with her team, 4. the nature of personal relations and the range of 
cooperation within the team, 5. the subject’s self-demands as to the quantity and 
quality of performance and to the responsibility for the work process, 6. behaviour 
standards and demands for team work performance, 7. the nature of relations and 
the degree of cooperation of the subject with her direct superior, 8. the nature of 
inferiority-superiority relations of the working team with superiors. 9. emotional 
atmosphere within the team, 10. work satisfaction within the team, factory and 
profession. There were several questions for each of the above problems, each of 
them with a 5-point scale. M ean value was used as an indicator for subjective 
evaluation of every organizational climate dimension.

Information on family-home environment was based on a. questionnaire. This 
can be nearly completely described objectively, e.g. number and age of children, time 
devoted to house work, time for rest. Subjective evaluation concerned emotions

b) Period of employment in present occupation

c) Total period of employment

Occupation below 25
26-35
years

36 -45
years above 45 N X

N % N % N % N %

Knitters and quality
controllers 46 33.3 40 29.0 31 22.5 21 15.2 138 32.3

Assembly workers 31 26.5 55 47.0 24 20.5 7 6.0 117 31.1

Occupation
less than 
,5 years

6-10
years

more than 
10 years N %

N % N % N %

Knitters and quality 
controllers 48 34.8. 54 39.1 36 26.1 138 8.9

Assembly workers 60 58.1 ■ 24 20.5 25 21.4 117 6.0

Occupation
less than 
10 years

11-20
years

more than 
20 years N %

N % N % N . %

Knitters and quality 
controllers 71 51.4 39 28.3 28 20.3 138 12.4

Assembly workers 57 48.7 49 41.9 ,11 9.4 117 11.6
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associated with intra-family relations. The statements then received scores in 
accordance with earlier assumptions. This enabled researches to evaluate the subjects 
as having a lower (lower score) or higher (higher score) non-occupational workload. 
The home situation was characterized by 13 variables divided into three groups 
concerning living conditions, time budget and emotional atmosphere within the 
family. This group of variables included also those describing the subject’s health.

RESULTS

The results of the assessment of chronic fatigue are presented in Table 2. Its 
total evaluation was in the 22 — 23 points range, for a 60 point scale. It seems that 
this score is not very high for a population, but still it is somewhat increased. This 
level was increased above 30 points in 12% of knitters and 18% of assembly workers.

Taking into account the groups of symptoms contributing to the general 
assessment, the highest score, in both groups of workers, was given to somatic 
disorders, such as headaches, heart problems and gastric complaints. The scores were 
higher than the average level (i.e. 6 points) in about 40%  of knitters and 34% of 
assembly workers.

The evaluation of the effect of factors associated with workload, social climate of 
work and family situation on this kind of fatigue was performed with the use of 
multiple regression and multiple correlation analyses. Statistical analysis of results 
was carried out by applying Odra 1304 software.

Table 3 presents multiple correlation coefficients (R) of the full set of the 
occupational and non-occupational factors with chronic fatigue and multiple 
determination coefficients (100 R2). The multiple correlation indices demonstrate 
that the influence of controlled variables is very high. Multiple determination 
coefficients demonstrate that these variables determine more than 80% of total 
variance of chronic fatigue.

Table 4 presents the statistically significant (p ^  0.05) partial regression 
coefficients (unstandardized). As we can see, beside positive coefficients there are 
many negative ones. It means that the studied variables have got an anisotropic 
influence on fatigue. All the independent variables were chosen so that each of them 
can be a potential source of a load for the subject: the higher values of the variables 
mean higher load or a more difficult situation and should be connected with the 
higher level of fatigue. However, such a situation did not always take place.

The factor which always positively correlated with fatigue is emotional tension, 
following from difficult personal situations (Table 4c). A higher level of emotional 
tension always accompanies a higher level of fatigue both  in the case of its general 
estimation and its different symptoms. This variable has got the same direction of 
influence in the case of knitters and quality controllers’ fatigue as in the case of 
assembly workers’ fatigue. Regression coefficients are also noteworthy, their values 
are compared with others, the highest. Hence, the increase of emotional tension will 
be a source of greater fatigue than the increase of a level on the scale of other 
variables.

O n the grounds of results shown in Table 4, we can distinguish a few variables 
which influence fatigue in the same way as the above mentioned emotional tension. 
These are the following: personal relations of the subject with the team,
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Table 3. Multiple correlation coefficients (R) of a full set of variables associated with occupational and 
demographic-family factors with chronic fatigue and multiple determination coefficients (100 R2)

Knitters and
Groups of fatigue quality controllers Assembly workers

symptoms R 100 R2 R 100 R2

Decreased efficiency 0.904 81.7 0.845 80.1
Emotional disturbances 0.936 87.6 0.950 90.2
Sleep disturbances 0.925 85.6 0.908 82.4
Attention and memory disorders 0.895 80.1 0.906 82.1
Somatic changes 0.954 91.0 0.949 90.1
Total score 0.965 93.1 0.966 93.3

relations of the subject with her direct superior (Table 4b), the extent of support from 
other family members in house work (Table 4c) and also variables determining the 
health status of subjects (Table 4c).

Some of the variables appeared to be the factors which can increase fatigue only 
in the one group of women. In women employed in knitting departments chronic 
fatigue is caused also by the following factors: the magnitude of perceived physical 
load at work (Table 4a), bad organization of team work and demands concerning 
standards and methods of work performance (Table 4b). In the case of assembly 
workers chronic fatigue was found to be the effect of high demands on a team  
concerning standards and methods of work performance, bad relations of a team  
with their direct superior, and emotional atmosphere and bad interpersonal relations 
within a team (Table 4b). A long period of employment was also found to be 
a negative factor (Table 4c).

Among the results presented in Tables 4 a, b and c as was already mentioned, 
quite many of the multiple regression coefficients bear the “ — ” mark. Therefore, it 
seems that there are also such variables that are correlated with a decreased level of 
fatigue. However, these variables usually have a mixed direction of effect: different 
for the investigated populations and different for tested groups of fatigue symptoms. 
Most often the period of time devoted to travelling to work and low standard of 
accommodation (Table 4c) seem to be positive factors.

DISCUSSION

The results obtained in this study demonstrate that intense chronic fatigue is no t 
very common in women workers. A substantial increase in the level of fatigue was 
found only in a dozen or so percent of subjects (its evaluation was higher than 30 
points). A negative opinion on the occurrence of chronic fatigue is most probably 
based on relatively frequent evidence of one group of chronic fatigue symtoms, i.e. 
somatic disorders. It should be noted however that the investigated populations of 
women were relatively young. Women below 25 constitute about 30% of subjects, 
and those above 45. numbered only a few. These were generally young workers 
employed at relatively new and modern factories. Most results would probably be 
different if the subjects were older, with longer employment periods and working in 
much worse conditions.



Chronic fatigue of women 329

6

-0
.0

6

5 0.0
1

As
se

m
bl

y 
w

or
ke

rs

6 
1

2
 

3 
4

-0
.0

1
-0

.0
4 

-0
.3

 
-0

.0
1

-0
.0

2 
0.

02

0.0
7 

-0
.0

2 
- 

0.
01

K
ni

tte
rs

 
an

d 
qu

ali
ty

 
co

nt
ro

lle
rs

1 
2 

3 
4 

5

-0
.0

1 
0.0

1 
0.

03
-0

.0
2 

-0
.0

1
0.0

2
-0

.0
1 

-0
.0

2
0.0

1 
0.0

2 
0.0

2 
0.

02

G
ro

up
s 

of 
fa

tig
ue

sy
m

pt
om

s
Pa

ra
m

et
er

s 
of 

in
de

pe
nd

en
t

va
ria

bl
es

M
en

ta
l 

lo
ad

M
on

ot
on

y
C

on
fli

ct
s

Ti
me

 
pr

es
su

re
Ph

ys
ic

al
 

lo
ad

Ta
ble

 
4. 

Th
e 

re
su

lts
 

of 
m

ul
tip

le
 

re
gr

es
sio

n 
an

al
ys

is 
ap

pl
ied

 
for

 
ch

ro
ni

c 
fa

tig
ue

 
tes

tin
g 

(re
gr

es
sio

n 
co

ef
fic

ie
nt

s 
— 

un
st

an
da

rd
iz

ed
) 

a) 
Th

e 
in

flu
en

ce
 

of 
w

or
kl

oa
d 

on 
fa

tig
ue

1 
— 

de
cr

ea
se

d 
ef

fic
ie

nc
y;

 
2 

— 
em

ot
io

na
l 

di
st

ur
ba

nc
es

; 
3 

— 
sle

ep
 

di
st

ur
ba

nc
es

; 
4 

— 
at

te
nt

io
n 

an
d 

m
em

or
y 

di
so

rd
er

s;
 

5 
— 

so
m

at
ic

 
ch

an
ge

s;
 

6 
— 

to
ta

l 
sc

or
e



330 Z. Makowska et al.

%ao

1
bo

E
xp

la
na

tio
ns

: 
I. 

— 
in

di
vi

du
al

; 
G

. 
— 

gr
ou

p

b) 
O

rg
an

iz
at

io
na

l 
cli

m
ate

 
of 

w
or

k

6 0.1
0

-0
.4

7
0.2

2

0.
14

0.
25

5

As
se

m
bl

y 
w

or
ke

rs

1
2

 
3 

4

0.
18

0.0
8 

0.
06

-0
.1

0 
-0

.1
2 

-0
.1

3 
-0

.0
6

0.0
5 

0.0
5 

0.
11

0.
03

0.0
6 

.
0.0

4 
0.1

1 
0.0

4 
0.

10
-0

.0
6 

- 
0.0

4 
0.

06

6 0.
51

0.
27

0.
15

0.
25

-0
.1

9
-0

.1
6

0.
14

K
ni

tte
rs

 
an

d 
qu

ali
ty

 
co

nt
ro

lle
rs

1 
2 

3 
4 

5

0.0
6 

-0
.1

6
0.1

8 
0.0

9 
0.0

6 
0.

25
0.0

3 
0.0

6 
0.

13
0.0

6 
0.0

6 
0.0

9 
-0

.0
5

0.1
1

0.0
7 

0.0
5 

-0
.0

6
0.1

3 
0.

04
-0

.1
6 

-0
.0

7 
-0

.0
6 

-0
.0

6
-0

.1
0 

-0
.0

7
0.1

1 
0.0

6 
-0

.0
7

G
ro

up
s 

of 
fa

tig
ue

sy
m

pt
om

s
Pa

ra
m

et
er

s
of 

in
de

pe
nd

en
t

va
ria

bl
es

O
rg

an
iz

at
io

n 
I.

of 
wo

rk
 

G
.

Pe
rs

on
al

 
I.

re
la

tio
ns

 
G

.
D

em
an

ds
 

as 
to 

the
 

I.
m

et
ho

ds
 

of 
wo

rk
 

G
.

Re
la

tio
ns

 
wi

th 
I.

di
re

ct
 

su
pe

rio
r 

G
.

Em
ot

io
na

l 
at

m
os

ph
er

e
Sa

tis
fa

ct
io

n 
wi

th 
w

or
k



c) 
Ex

tra
-w

or
k 

si
tu

at
io

n

Chronic fatigue of women 331

5 
6

0.0
3 

-0
.1

2

-0
.3

0 
-1

.2
9

0.5
3 

2.
68

1.3
6 

3.
77

w
or

ke
rs

4 1.5
1

-0
.0

8
-0

.2
0

-0
.3

6 
-

0.
28

0.
64

0.
06

ss
em

bl
y

3

-0
.1

3

-0
.0

4
0.

30
-0

.2
9

0.
97

0.
84

0.
58

0.
05

As

6 
1 

2

0.
11

-0
.1

7

-0
.1

4 
-0

.0
7

-0
.1

4
1.

45

-0
.7

4
2.6

1 
0.

99
2.2

6 
0.8

4 
0.

38

-0
.0

9 
0.

05
.

nt
ro

lle
rs

5

-0
.5

2

0.
65

0.
32

0.
42

0.
68

0.
91

0.
06

ity 
co

4

-0
.2

1

-0
.0

4

-0
.2

8
1.

23
0.

42

s 
an

d 
qu

al

3

-0
.8

5

-0
.4

7
-0

.0
3 

-
-0

.2
4

-0
.2

5

0.
55

0.
07

-0
.0

7

lit
te

r

2 0.
47

0.
26

0:
43

K
i

1 0.
09

-
0.

11

-0
.3

2
-0

.2
7

0.
65

-
0.

65
0.

46
-0

.0
8

lig
ue

to
m

s
-

i

G
ro

up
s 

of 
fa

l 
sy

m
pl

Pa
ra

m
et

er
s 

of 
in

de
pe

nd
en

t
va

ri
ab

le
s

Fa
m

ily
 

si
tu

at
io

n
N

ei
gh

bo
ur

ho
od

 
H

om
e 

ap
pl

ia
nc

es
 

M
ec

ha
ni

ca
l 

ho
m

e 
eq

ui
pm

en
t

Nu
m

be
r 

of 
pe

rs
on

s 
in 

on
e 

fla
t

Ti
me

 
for

 
tr

av
el 

to 
w

or
k

Ti
me

 
de

vo
ted

 
to 

ho
us

e 
wo

rk
 

da
ilj

Re
sti

ng
 

tim
e

He
lp 

fro
m 

fam
ily

 
m

em
be

rs
Na

tu
re

 
of 

em
ot

io
na

l 
re

la
tio

ns
in 

a 
fa

m
ily

Em
ot

io
na

l 
te

ns
io

ns
Su

bj
ec

tiv
e 

ev
al

ua
tio

n 
of 

he
al

th
A

ge
Pe

rio
d 

of 
em

pl
oy

m
en

t



332 Z. Makowska et al.

It was also found that according to subjective evaluation, the magnitude of 
various loads encountered both at work and at home is not always associated with 
an increased level of chronic fatigue. Such factors as bad living conditions, poorly 
equipped homes, and long distances from home to work, which are regarded as 
negative do not actually have an absolutely negative significance. One thus cannot 
always predict with certainty the consequences of objective loads and  burdens.

Emotional tensions associated with personal problems were always found to  be 
a negative factor in the production of chronic fatigue, in both populations tested. The 
level of this factor’s influence is also quite high. This result is in accordance with early 
studies on chronic fatigue, dating from World W ar II. This kind of fatigue was then 
associated with emotional stress (9). This result is additionally supported by the quite 
frequently observed effect of variables associated with the organizational climate of 
work, which in turn is related to emotional tensions.

It is worthy of notice that some variables (especially occupational factors) had 
a different impact on women’s fatigue in two examined groups. O ne of them is 
physical workload. In the case of knitters and quality controllers physical workload 
seems to be a negative factor namely it increases the level of fatigue (regression 
coefficient with mark “ —”). In the case of assembly workers the same variable has 
got a positive influence since it reduces the level of fatigue. It should be remembered 
that physical workload measurement was based on a subjective and global 
evaluation of physical effort during work. Evaluation of workload does not 
differentiate types of effort (6). This one, however was different for two examined 
groups of women workers. In the case of assembly workers static effort was a main 
source of fatigue, while among knitters more im portant was heaviness of work; 
energy cost. The type of effort could be a factor which was a source of differences 
between the groups in the impact of physical workload.

Similarly was the influence of physical workload on women’s fatigue which was 
evaluated for a working day. The physical workload of knitters and quality 
controllers was connected with the frequency of submitted symptoms of physical 
fatigue and also the intensity of physical symptoms of fatigue. The physical workload 
of assembly workers was first of all associated with an increased frequency of 
weariness and drowsiness (7). Thus, the differentiation of the influence of physical 
workload on women’s fatigue in two examined groups is consequent. This difference 
can result from various kinds of elfort during work, but also various situations (10). 
This clear difference berween these two groups of women appears especially in the 
time budget. Assembly workers had got more time only for themselves and larger 
possibilities of resting which protected them against fatigue accumulation.

The same tendency occurs in the case of some organizational (social) climate 
factors — especially the emotional atmosphere at the workplace. A bad emotional 
atmosphere was a factor connected with a lower fatigue level both in  the work day 
and chronic fatigue of knitters and quality controllers. Conversely, among assembly 
workers — the worse the emotional atmosphere the higher the level of fatigue. So, 
the direction of influence of various organizational climate factors can differ in the 
two examined groups of workers because of differences in work organization (4).

The work of the women which are employed in the knitting department does 
not impose cooperation and interdependence upon persons who belong to a master 
team, workers are paid for individual jobs. The work of assembly workers, 
conversely is a team-work (a team is a crew at an assembly belt) and paid per job
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for the whole team. Such a situation means that members of the crew show different 
approach to their work. When one of the workers does not do her part, the other 
workers must work faster or wait for her. This situation provokes tensions and 
dissatisfaction. The emotional atmosphere in assembly workers’ crews was worse 
than in the first group. The lack of good cooperation of assembly workers can be 
a factor which increases women’s fatigue. The fatal atmosphere in knitters and 
quality controllers’ crews gives a possibility of individual isolation from the group. It 
can however be a positive factor which makes for better organization of one’s own 
work. It also can help in the better concentration of attention only on one’s place of 
work.

The values of significant regression coefficients were quite differentiated, those 
associated with workload measures were the lowest, while those associated with 
family and home situation were the highest. This demonstrates the level of influence 
of particular variables in the process of production of chronic fatigue. The presented 
regression coefficients were not standardized, but they can be compared in view of 
similar ranges of scales, used for evaluation of variables.
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