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Scand. j. work environ. & health 4 (1978): suppl. 1, 20-28

Previous back syndromes and present back
symptoms in concrete reinforcement workers

by GUSTAV WICKSTROM, M.D} KARl H.ANNINEN, M.SC.,2 MARTTI
LEHTINEN, M.D.,2 and HILKKA RIIHIM.AKI, M.D.2

•

WICKSTROM, G., HANNINEN, K., LEHTINEN, M. and RIIHIMAKI, R. Previous
back syndromes and pres,ent back symptoms in concretel'eimfor,cement workers.
Scand. j. work en,virO'n. & health 4 (1978): suppl. 1, 20-28. Two hundred ,and ninety
five male Finnish concrete reinforcement workers, aged 19-64 years and engaged
in heavy physical work including prolonged stooping, were clinically examined in
a cross-sectional study. A history of sciatica was reported by 42 % of the men,
and a history of lumbago by 33 %. The prevalence of the reported experience of
sciatica and lumbago doubled in the two decades from age 25-34 onward. Half
of those with a history of sciatica had also experienced lumbago; two-thirds of
those who reported a history of lumbago had also suffered from sciatica. Back
symptoms durin,g aIIl ord'ilnary workday were reported as foHows: ache 51 0/0, fatigue
47 0/0, stiffness 41 % and sharp pain 13 0/0. The correlation between the four symp
toms was slight. Ache (X2 = 23.5, P < 0.001) and stiffness (X2 = 12.0, P < 0.001)
were more common in workers with a history of sciatica than in workers without
a history of lumbago or sciatica. In the analysis of the results for a possible effect
of reinforcement work on back morbidity, the occurrence of back symptoms and
syndromes was not found to be associated with length of reinforcement work,
while comparison of a history of low-back pain syndromes between reinforcement
workers and computer technicians showed experience of sciatica to be somewhat
more common in the reinforcement workers (X2 = 5.2, P < 0.05).

Key Words: back symptom, concrete reinforoem€'l1lt wonker, lumbago, sciatica.

Back disorders are common in working age
populations and especially frequent among
workers in physically heavy occupations.
For several reasons the differences in back
morbidity between various occupational
groups are, however, difficult to establish.
One main cause for these difficulties are
the variations in definition of the central
concepts. The International Classification
of Diseases (24) must be considered an un
satisfactory instrument for epidemiologic
use, as the entities employed (pain sensa
tions, pathological mechanisms, morpho
logical changes) do not exclude each other.

1 Turku Regional Institute of Occupational
Health, Turku, Finland.

"2 Labor Pension Fund, Helsinki, Finland.
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Even so, there has not appeared any other
generally accepted taxonomy for delineat
ing the distribution of back diseases in the
population.

In this article we have presented the
prevalence of reported previous experien
ce of the pain syndromes "lumbago" and
"sciatica," and the incidence of the back
symptoms "fatigue," "stiffness," "ache"
and "sharp pain" during an ordinary
workday of a group of skilled construction
workers. We have analyzed the data for
the possible influence of reinforcement
work on hack morbidity 'and have com
pared the anam,nestie data on previous
back pain syndromes to the reports of pre
sent symptoms.



MATERIAL AND METHODS

The population of reinforcement workers
included in this cross-sectional study was
defined as all those workers actively en
gaged in reinforcement work from Uusi
maa County and registered as members of
the National Construction Worker's Union
in December 1971. Only the workers born
in 1907 or later were included, since those
born earlier had already reached the re
tirement age of 65 years at the time of the
study. As the degree of union membership
is over 95 Ofo, this definition covered virtu
ally the whole profession in this geograph
ic area.

The group thus defined consisted of 336
male concrete reinforcement workers. Two
hundred and ninety-five (88 Ofo) attended
the examinations. Their median age was
39 years, their median age for entering
reinforcement work was 25 years, and
their median work experience in this oc
cupation was 12 years (table 1).

Concrete reinforcement work involves
considerable static and dynamic loads;
working in stooped postures is exception
ally common (19).

One part of the investigation program,
the interview on present back symptoms,
was enlarged during the course of the
study. Because of this expansion detailed
data on present back symptoms were ob
tained only from the last 223 men exa
mined (table 1). As the order of arrival at
the examination was arbitrary, the results
were not biased.

Forty-one workers did not attend the
examinations. They had approximately
the same age distribution as the workers
studied. Five referred to sickness, one to
work, and one to language difficulties for
not taking part. Twelve addresses were
unknown, and we were unable to contact
the remaining 22 workers.

In a one-day investigation at the Insti
tute of Occupational Health in Helsinki
the workers were interviewed on musculo
skeletal symptoms by an experienced
physiotherapist immediately before a clin
ical orthopedic examination. The ques
tions concerned experience of back disease
and back symptoms "ever" (entire lifetime
minus the last four weeks) and "during
an ordinary workday" (an average work
day during the last four weeks).

The questions were as follows: (a) "Have
you €V'er had back trouble?" (b) "Have you
ever had lumbago?" (c) "Have you
ever had sciatica?" (d) "Consider an or
dinary workday; do you experience the
following back symptoms: Fatigue? Stiff
ness? Ache? Sharp pain? Do you feel back
symptoms as you bend down or when in
a stooped position or as you straighten
up?"

"Back trouble" was defined as any back
symptom the worker was able to recall
and considered negative for his health;
"lumbago," as a sudden attack of back
pain not radiating into one or both legs,
but causing stiffness or locked posture in
the back; and "sciatica," as back pain def
initely r,adiating into one or both legs.

Table 1. Number of wOl1kers in different age groups according to experience in concrete rein-
forcement wo~k. (The numbers in parentheses represent the men who answered detailed ques-
tions on back symptoms.)

Reinforce- Age group (years)
ment work Total
experience 15-19 2G-24 25-29 3G-34 35-39 4G-44 45-49 5G-54 55-59 6G-64

0-4 1 12 8 6 5 1 0 0 0 0 33 (23)
5-9 2 20 23 15 12 4 1 0 0 77 (60)

10-14 4 16 19 16 8 6 3 2 74 (56)
15-19 1 11 18 9 5 2 1 47 (37)
20-24 2 10 12 11 5 1 41 (29)
25-29 0 2 3 6 2 13 (11)
30-34 0 2 2 1 5 (3)
35-39 0 2 2 4 (3)
40-44 0 1 1 (1)

Total 1 14 32 46 52 57 35 28 20 10 295
(1) (10) (25) (33) (44) (40) (27) (22) (14) (7) (223)
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Duration was not taken into account in
the definitions of lumbago and sciatica.

"Fatigue" was defined as a feeling of
weakness or slight discomfort in the back;
"stiffness," as a subjectively recognized
diminished range of back movement or
slowness of movement; "ache," as dull
pain in the back, slow in appearance and
often slow in fading away, but strong
enough to be considered pain; and "sharp
pain" as sudden, often strong, pain in the
back.

The questions were easily understood.
If necessary, they were further explained
according to the previous definitions. The
answers were registered as either positive
or negative.

In the graphical presentation of the re
sults the observed age-dependent propor
tions of the findings were smoothed by
the calculation of 15-year moving age
ranges for the prevalence estimates. The
statistical significance of the results was
evaluated by ordinary chi-square testing.

RESULTS

Previous back syndromes

Back trouble at some time in life was re
ported by about 80 Ofo of the concrete re
inforcement workers, sciatica by about
40 Ofo, and lumbago by about 30 Ofo. The
prevalences rose with age. When the age
group 15-34 years was compared to the
age group 45-64 years, the increase was
statistically significant for previous back
trouble (X2 = 8.1, P < 0.01), previous lum
bago (X2 = 9.7, p < 0.01), and previous
sciatica (X2 = 18.0, P < 0.001). The prev
alence of a previous experience of lum-

bago and sciatica doubled in the two dec
ades from age 25-34 years on (table 2).

We analyzed the relationship between
lumbago and sciatica by dividing the
workers into four groups: (a) those report
ing neither syndrome, (b) those reporting
only lumbago, (c) those reporting only
sciatica, and (d) those reporting both. Half
of the men were found to have experienced
neither lumbago nor sciatica. Half of those
reporting previous sciatica had also experi
enced lumbago, and two-thirds of those
who reported lumbago had also had scia
tica. In the comparison of the age group
15-34 years to that of 45-64 years, the
prevalence of reported previous lumbago
alone fell, whiLe the prevalenoe of scIatica
alone somewhat rose. The prevalence of
reported experience of both lumbago and
sciatica rose clearly (X2 = 17.4, P < 0.001).
Still in the age group 45-64 years one
third of the men had experienced neither
lumbag,o nor sciatica (table 3).

Present back symptoms

Roughly half of the reinforcement workers
experienced ache, fatigue, and stiffness
during an ordinary workday, while much
fewer felt sharp pain. When the two age
groups 15-34 years and 45--64 years were
compared, stiffness (X2 = 5.3, P < 0.05),
ache (X2 = 8.8, p < 0.01), and sharp pain
(X2 = 4.2, P < 0.05) were reported more
commonly by the elder men (table 4).
Twenty-five per cent of the men did not
report any of the four symptoms.

The correlation between the different
back symptoms was slight. Of the 113
workers with ache, 50 °/0 reported fatigue,
46 Ofo stiffness, and 20 Ofo sharp pain. Of
the 104 men with fatigue, 610f0 reported
stiffness, 55 Ofo ache, and 18 Ofo sharp pain.
Of the 91 men with stiffness, 69 Ofo report-

Table 2. Prevalence (%) of reported prevUous experience of back disorders
by,a.ge.

Reported Age group (years)
experience

15-24 25-34 35-44 45-54 55-64 15-64of previous
back disorder (N=15) (N=77) (N=109) (N=63) (N=30) (N=294)

Back trouble 53 77 88 90 87 84
Lumbago 20 21 35 43 40 33
Sciatica 7 31 39 60 60 42
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Table 3. Prevalence (0/0) of preV'ious lumbago and/or sciaiHca by age.

Previous Age group (years)

back 15-24 25-34 35-44 45-54 55-64 15-64
syndrome (N=15) (N=77) (N=109) (N=63) (N=30) (N=294)

Neither lumbago
nor sciatica 73 60 49 32 37 48
Only lumbago 20 9 12 8 3 10
Only sciatica 7 19 17 25 23 19
Both lumbago
and sciatica 0 12 23 35 37 23

Total 100 100 100 100 100 100

Table 4. Incidence (0/0) of ba.ck symptoms during an ordllinary workday
by age.

Age group (years)
Back
symptom 15-24 25-34 35-44 45-54 55-64 15-64

(N=ll) (N=58) (N=84) (N=49) (N=21) (N=223)

Fatigue 55 40 52 47 38 47
Stiffness 18 22 49 39 48 41
Ache 36 36 52 59 71 51
Sharp pain 9 5 15 22 10 13

Table 5. Incidence (0/0) of back symptoms -on stooping during an ordinary
workday by age.

Movement or
Age group (years)

position 15-24 25-34 35-44 45-54 55-64 15-64
(N=ll) (N=58) (N=82) (N=49) (N=21) (N = 221-223)

Symptoms on
bending down 9 28 44 51 62 41
Symptoms in
the bent-double
position 45 64 72 88 76 72
Symptoms on
straightening up 55 60 62 67 67 63

ed fatigue, 57 % ache, and 20 % sharp
pain. Of the 30 men with sharp pain,
77 Ufo reported ache, 63 Ufo fatigue, and
60 Ufo stiffness. Even if back fatigue and
stiffness correlated, the data show them
to be two different symptoms; neither of
them clearly related with ache. As could
be expected, the rarest sensation, sharp
pain, correlated the most strongly with the
other symptoms.

Workers commonly reported the occur
rence of symptoms when stooping during
an ordinary workday. Symptoms while

bending down and symptoms while in the
bent-double position were more common
in the 45- to 64-year-old workers than in
those aged 15-34 years (X2 = 12.8, P <
0.001 and X2 = 9.6, P <0.01, respectively)
(table 5). Of the 161 workers who report
ed f.eeling symptoms while in a stooped
position, 72 Ufo also felt symptoms as they
straightened up, and 52 Ufo as they bent
down. Of the 93 men reporting symptoms
as they bent down, 90 Ufo also reported
symptoms in 'a stooped position,and 87 %

as they straightened up.
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Relation to experience in reinforcement
work

Prevalence

(%l

70

50

60

Fig. 1. Smooth~d prevalence estimates for re
striction of forward bending in reinforcement
workers (.---.) and computer technicians
(.- - -.) and for pain during forward bend
ing in reinforcement workers (e---e) and
computer technicians (e- - -e) by age.
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workers with previous sciatica as com
pared with those without experience of
either lumbago or sciatica (X2 = 23.5, P <
0.001). Sharp pain was more common in
the men reporting previous sciatica than in
those without (X2 = 5.4, p < 0.05) (table 6).

10

40

The data on previous low-back pain syn
dromes and present back symptoms were
analyzed for a possible effect of rein
forcement work through comparison of
workers of similar age but different
lengths of experience in reinforcement
work. No significant associations between
length of reinforcement work and occur
rence of back syndromes or symptoms
could be established.

The prevalences of a reported history of
lumbago or sciatica among reinforcement
workers were also compared to the cor
responding values of computer technicians,
investigated in a cross-sectional study at
the Institute by identical methods (14). An
age-adjusted comparison between rein
forcement workers and oomputer technic
ians showed a history of sciatica to be
somewhat more common among reinforce
ment workers than among computer tech
nicians (X2 = 5.2, P < 0.05). A history of
lumbago was also slightly more common
for reinforcement workers than for the
technicioans, but the di£f;el'enoe was not
statistically significant (fig. 1).

DISCUSSION
Relation between previous back syn
dromes and present back symptoms Etiology of low-back pain

Back fatigue was reported nearly as often
by workers without previous lumbago or
sciatica as by those with experience of
back pain syndromes. Stiffness was more
frequent in workers reporting previous
sciatica than in those who had had neither
lumbago nor sciatica (X2 = 12.0, P < 0.001).
Backache was more generally reported by

Low-back pain may be classified into four
principal categories according to the neu
rological mechanisms behind the experi
ence of pain in the lumbosacral region: (a)
primary backache, resulting from irrita
tion of the nociceptive nerve endings em
bedded in the various lumbosacral tissues;
(b) secondary backache, due to disturbed

TabLe 6. l!noidence (0/0) of back symptoms during an ordinary workday
by previous experience of lumbago and/or sciatica.

Neither Lumbago Sciatica
Both

Present lumbago but not but not lumbago Total
back nor sciatica lumbago and
symptoms sciatica sciatica

(N=108) (N=24) (N=45) (N=46) (N=223)

Fatigue 42 54 49 52 47
Stiffness 31 33 56 54 41
Ache 35 50 69 70 51
Sharp pain 9 4 20 22 13
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function higher up in the afferent nerve
fibers linking the vertebral and paraverte
bral receptor systems with the spinal cord
(e.g., nerve root compression from inter
vertebral disc prolapse); (c) referred back
ache, based on activation of nociceptive
receptors in surrounding organs with in
nervation from the same nervous segment
as the back tissues; and (d) psychosomatic
backache, where the psychological distur
bances constitute the dominating feature
of the clinical picture (25).

The nociceptive receptors in the lumbo
sacral tissues consist of plexiform and
freely ending arrangements of unmyelinat
ed nerve fibers distributed throughout the
skin and subcutaneous tissues, adipose tis
sue, fasciae and ligaments, periosteum,
dura mater, the adventitia of blood ves
sels, and the fibrous capsules of the lum
bar apophyseal and sacro-iliac joints. In
human adults the intervertebral discs do
not contain nerve endings and are directly
related to the nociceptive receptor system
only at the point where the discs are at
tached to the posterior longitudinal liga
ment through the annulus fibrosus (25).

Experimentally, pain identical to lumba
go can be elicited by injection under pres
sure of normal saline into a degenerated
lumbar disc. A similar sensation may be
provoked from the intervertebral joint,
while injection into interspinous ligament,
musculature and dorsal fascia is experi
enced as local pain (3). Nachemson (12) and
Rowe (18) considered most cases of low
back disorder to arise from intervertebral
disc degeneration, but this view has not
yet won general acceptance. The associa
tion between low-back pain and lumbar
disc degeneration has been established in
sev'eral studies (4, 7), but it is not very
strong. This weakness is probably due to
the facts that (a) low-back pain also arises
from causes other than disc degeneration,
(b) back pain due to lumbar disc degene
ration often appears before the degenera
tive changes are radiologically detectable
(1), and (c) the nerve impulses arising in
the nociceptive receptors of the lumbo
sacral tissues are modulated considerably
on their way to the parts of the brain
where the feeling of back pain forms (25).

The influence of psychological factors
on back symptoms has often been proposed
(13). Psychological factors undoubtedly in
fluence the occurrence of back pain, but

many empirical studies have shown their
effect to be of less importance than that
of physical variables. Comparison of
rheumatic pain with the stability factor
derived from psychometric tests did not
show any significant general association
(6). Neither could any differences be
found between foundry workers with and
without rheumaitic oomplaints on tests for
neuroticism and extroversion (16). In an
investigation of the prevalence of mental
disturbance in persons on the sick list be
cause of back disease and those of a con
trol group, no close connection between
lowback pain and psychiatric problems
could be proved (21). Nonetheless, Magora
(10) found an association between the in
cidence of back pain and a variety of psy
chological factors.

Quality and quantity of low-back pain

In a large survey on anamnestic back
symptoms with freely worded answers to
interview questions three main syndromes
emerged: "lumbar insufficiency," charac
terized mostly by intermittent fatigue or
pain in the low back; "lumbago," defined
as ,aching 'Pain in the Low back, charader
istically a sudden strong pain locking the
back; and "sciatica," low-back pain defi
nitely radiating into either leg (4).

Low-back pain is characterized by in
termittency, 85 % of the patients having
intermittent attacks of disabling pain
every three months to three years. Each
attack lasts from three to ten days (17).
The exacerbations and remissions often
span the active years from the late 20s
to the late 50s (18).

The quality and quantity of the symp
toms determine the degree of incapacity,
which is generally measured in relation
to performance of domestic and occupa
tional duties, as well as need for different
levels of therapy (2).

Methodological considerations

The inaccuracy of memory is a well known
fact, indicated for instance by the finding
that reported sickness rates are higher for
the month just completed than for pre
vious months (20). Long-term memory
of pain appears to relate more to the
length of time a painful experience lasts
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and to the frequency with which the pain
is repeated than to the intensity of the in
dividual experience (25). Even so, we
have supposed that the variables of more
intensive pain used in this investigation,
lumbago and sciatica, are remembered
better than the less intense symptoms of
fatigue, stiffness, and ache.

As the purpose of reporting back pain
may influence the results, Lawrence and
Aitken-Swan (8) evaluated the "proneness
to remember" in the groups they investi
gated. In the present study of concrete
reinforcement workers there was no rea
son to suspect that the workers inter
viewed would not report all the pain they
had experienced and remembered at the
time of the study, as the investigation was
made to determine whether reinforcement
work causes or oontributes to back diseases.
Instead a tendency to overstate the fre
quency and the amount of symptoms
might be expected, but no sign of overes
timahon was observed in the clinical ex
amination. The statements on previous
back disorders could not be veribed by
comparison to sick leave data, however,
as medical records weI'e not available.

For several reasons, reported previous
pain is not directly comparable to the
amount of nerve impulses that have passed
through afferent pain fibers (23), but
it should, however, reasonably well reflect
recognized, previous pain. The usefulness
of recording reported previous pain is evi
dent from several epidemiologic studies
showing significant differences in the in
cidence of symptoms between different
occupations (9, 22).

Evaluation of results

Differences in the incidence of sciatic pain
between various occupational groups have
been shown in several careful studies (8,
15, 16).

In the evaluation of the supposed effect
of reinforcement work by multiple regres
sion analysis and partial correlation analy
sis, Mantel's (11) chi-square test for ana
lyzing 2 X k contingency tables was used
for the significance testing for single 5
year age groups and for the combined age
interval. Even if the distribution in age
at entering reinforcement work was com
paratively wide (table 1), the "exposure
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period" supposed to be necessary to pro
duce "effects" and the selection mecha
nisms discussed later forced us to restrict
our examination of a possible occupational
effect to the 111 men inside the age range
of 35 to 49 years.

These analyses did not bring forward
any confirmation of the hypothesis that
reinforcement work increases the inci
dence of low-back disorders. It is thus evi
dent that the dose-response relationship
between exposure to concrete reinforce
ment work and the appearance of back
disorders, if it exists, is not strong enough
not to be concealed by other factors, e.g.,
hereditary constitution, physical back
loads during childhood and youth, as well
as other occupational exposure to back
loads before entering the reinforcement
profession.

A questionnaire on the occupational
history of the concrete reinforcement
workers covering the years before entering
reinforcement work did not yield compre
hensive information from all the workers
studied, and reported previous occupations
were found difficult to classify by degree
of load on the back. Even so, general
knowledge was obtained of the occupa
tional back load prior to reinforcement
work. Most of the men had been work
ing in other building trades before enter
ing their present occupatton, primarily as
concrete workers, carpenters and hod car
riers. Many of them had worked about a
year as helpers to the reinforcement
workers immediately before entering the
reinforcement guild. The majority of the
reinforcement workers had also worked
for more than a year in other fields,
mostly in forestry and agriculture. Thus
most of the concrete reinforcement work
ers were exposed to heavy physical work
for some years before entering the rein
forcement trade.

The selection of concrete reinforcement
workers takes place both before entering
the trade and while in it. Reinforcement
work is known to be a physically demand
ing job, and persons with experience of
low-back disorders are less likely to con
sider entering the trade than persons with
out previous spells of incapacitating back
disorders. As there has been no medical
preemployment examinations or other
forms of organized medical selection in the
Finnish construction industry up to now,



the selection before entering the trade has
been almost exclusively based on the
worker's own evaluation of his health and
work capacity.

Concrete reinforcement work is among
the most highly paid jobs in the construc
tion industry, and an established reinforce
ment worker is unlikely to give up his
trade unless he .has no other option.
According to union membership files 158
men left active reinforcement work during
the eight-year period between 1964 and
1971. An attempt to use a postal ques
tionnaire to find out the age of withdraw
al and the causes for leaving reinforce
ment work failed because of the low rate
of response. But it is known that the
workers who have to leave reinforcement
work before 65 years of age do so mostly
because of cardiovascular or musculoskele
tal, especially back, disease. The majority
of the workers who have to leave rein
forcement work give up active worklife
to live on a disability pension, while some
take up physically lighter work.

The present investigation did not in
clude reference' groups for the comparison
of the results obtained for the concrete
reinforcement workers. However, some
anamnestic and clinical variables can be
compared to data from another occupa
tional group, the computer technicians
(104 Finnish males, aged 20-54 years),
examined in a cross-sectional study in
exactly the same way as the reinforce
ment workers (14). Computer techni
cians work indoors. Their occupation in
volves less dynamic back loads than rein
forcement work, but the technicians often
have to work with the back in a flexed
and sometimes also in a rotated position.
As their occupation is quite new, there are
less old workers among computer tech
nicians than among reinforcement workers.
Thus computer technicians do not consti
tute an ideal reference group for reinfor
cement workers. The enhanced occurrence
of back disorders among computer tech
nicians may "conceal" the degree of pos
sible excessive back morbidity among re
i.nforcement workers.

As we used the same syndromes and
time periods as Hult (5), the results may
be tentatively compared. Lumbago was
more common among reinforcement work
ers than among workers in the light oc
cupations in Hult's study, but less common

than for those in heavy occupations, while
sciatica was more common among rein
forcement workers than in either group
of Hult's study.

The appearance of back symptoms dur
ing an ordinary workday has not re
ceived much attention in the literature on
occupational medicine, probably because
of the difficulties in clearly defining the
concept "ordinary workday." "Present
low-back pain" has been found to vary
from 4 to 20 Ofo in males and females
from eight different occupations (9). In
our study we defined "an ordinary work
day" as an average workday during the
preceding four weeks, or the last four
weeks at work. To evaluate the impor
tance of different back symptoms, we ask
ed about four different qualities. The fact
that half of the workers reported experi
ence of stiffness, fatigue, and ache during
the workday reflects the degree of con
stant deviation from "good health" in the
workers active in this profession. The
symptoms of stiffness, ache, and sharp
pain go together with the experience of
sciatica and thus probably also with de
generative changes in the spinal tissues.
Fatigue, on the other hand, may instead
be connected with the state of the back
muscles.
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