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Concrete reinforcement work causes great static loads on the back from the prolonged
adoption of bent-double work postures during the tying of steel rods and from substan­
tial dynamic loads durin.g 1!he lirfting aiIld puI1ing of rods from the staek. Subjective
manifestations and objective signs of "degenerative back disease" are common in
active re~nforcement woIikens. An a,ge- and sex-adjusted compa,rison of the findings
was, however, possible only with one other occupational group, computer technicians,
who also often work in awkward positions. A history of sciatica and pain during
forward bending in a clinical examination were significantly more common in rein­
forcement workers than in computer technicians. This finding suggests an effect of
reinforcement work on the back, but definite conclusions require further study.
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The occurrence of back diseases in the
general population has been surveyed in
several broad epidemiologic studies (2, 6,
7, 8, 13, 19) and has been found very com­
mon among both males and females of
wOl1king age. Many of the back symptoms
and syndromes are known to be associated
with the process of lumbar disc degenera­
tion and may be grouped together as
manifestations of "degenerative back dis­
ease."

Investigations directed .towards specific
occupational groups have shown that hard
physical work .promotes the appearance
of degenerative back disease (1, 3, 5, 9, 10,
14, 15, 17). Most attention has been
directed towards mining, the adverse ef­
fects of which are evident from several
reports, but excessive back morbidity has
also been found in several other physically
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demanding occupations. Ev·en though the
acceleration of the degenerative process in
the lumbar spine from mechanical "wear
and tear" is acknowledged by many
authorities (10, 12, 27), the mechanism
behind this effect has still not been clari­
fied. Probably frequently repeated, slight
injuries of the vertebral bodies and epi­
physeal end-plates ultimately cause minor
irreversible damage (4, 18, 26, 28).

Back symptoms, as well as sick leave
and premature retirement due to back
diseases, are common among Finnish
construction workers. To clarify the
nature and the frequency of back disor­
ders, as well as their relation to work, one
occupational group with an especially
heavy back load, concrete reinforcement
workers, was investigated at the Lnstitute
of Occupational Health in Helsinki.

The investigation was made up of an
ergonomic analysis of the work and a
cross-sectional clinical orthopedic study of



active concrete :reiJnforcement workers.
The clinical study was directed towards
the 336 male reinforcement workers in
Uusima.a Cotmty under the age of 65 years;
295 men (88 Ofo)attended the examiJIlations.
Their median age was 39 years, and their
median work e:lCperience in concrete re­
inforcement was 12 years. The load on
the back in reinforcement work (25), as
well as the back symptoms and low-back
pain syndl'omes ,(29), :restriction and pain
during forward bending (31), diminished
trunk muscle performance capacity (21),
and radiologically detectable lumbar disc
degeneration (32) in concrete reinforce­
ment workers have been reported in
separate articles.

BACK LOADS IN REINFORCEMENT
WORK

I.n the FillJI1ish construction industry, the
reinforcement of concrete is a clearly
defined job, which consists of certain
specified tasks, but even so the determina­
tion of the physical ,back loads in this
occupation is cumbersome. Many of the
tying tasks require working in forward­
leaning or bent-double postures. During
the tying of floor structures the bent­
double posture is adopted 58 Ofo of the total
work time. The proportion of worlk time
spent in the bent-double posture is several
times higher in reinforcement work than
in the repair of truoks and the transport of
ore as reported by Rohmertand Schott
(23). In addition to :the great static loads
on the back, also the dynamic loads are
substantial in some tasks. Weights of
more than 30 kg are handled about 15 Ofo
of the work time during the preparation of
rods (25). A longer time of observation
than available for this study would have
been needed to establish, for example, the
incidence of minor accidents, like sHpping
while pulling or carrying.

During the last 30 years technological
development in the oonstruction industry
has affected concrete reinforcement work
in two ways. The introduction of electri­
cally powered machines for cutting and
bending thick rods has diminished the
loads on the arms and the back in prepara­
tion tasks, and the introduction of pre-

fabricated concrete elements has somewhat
changed the proportion of the tying tasks
on the building site (11). Despite these
changes in reinfo,rcement work the loads
on the baok of the workers have not
changed 'much. Measurements 'Of present
back loads are largely representative also
\of the physical loads in reinforcemelIlt
work during the previous 30 years and
can thus be used for comparison with the
clinical 'orthopedic findings among the
workers.

ORTHOPEDIC FINDINGS

Two hundred and ninety-five active male
concrete reinforcement workers, aged 19­
64 years, were inv,estig~ted.The orthopedic
data were gathered by interview, clinical
examination and radiological examination.

In the interview on previous back pain
syndromes and present back symptoms,
a history of sciatica was reported by 42 Ofo
of the reinforcement workers, and a
history of lumbago by 33 Ofo. Half of those
with a history of sciatica had also experi­
enced lumbago; ,two-thirds of those who
reported a history of lumbago had also
had sciatica. Back symptoms during an
ordinary workday weTi~ reported as fol­
lows: .ache 51 Ofo, fatigue 47 Ofo, stiffness
41 OlD and sha.rp pain 13 Ofo {29).

On clinical examination restriction of
lumbar flexiOlIl was found in 38 °10 of the
men and pain during forward bending in
19 OlD. A history of sciatica was more
common in the men with restriction during
forward bending {p < 0.05) and in the men
with pain during forward bending (p <
0.001) than in the men without (31).

The relation found between restricted
forward bending and previous sciatica is
in accordance with the earlier observation
that trunk stiffness is a residUJal sign of
previous incapacitating low-back pain (24).

Clinical examination of the dyn~mic

perfo11mance capacity of the 'trunk muscles
showed both back and abdominal muscle
capacity to ·be ~educed in 24 OlD of the men,
straight abdominal mUlScle capacity alone
to be reduced in 18 Ofo, and back muscle
capacity alone to be reduced in 4 Ofo.
Diminished back muscle Ipel"furmance ca­
pacity was associated with a history of
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sciatica (p < 0.001) and diminished per­
formance capacity of the straight ab­
dominal muscles with a 'history of lumbago
(p < 0.02) after adjustment for age (21).
An association between previous low­
back pain syndromes and clinically ob­
served reduction of ,trunk muscle strength
has ,been noticed by Rowe (24), who con­
sidered weakness of abdominal muscles
a residual sign of previous incapacitating
low-baok -pain.

Radiologically detectable lumbar disc
degeneration was round iJIl 44 Ofo of the
men. It was classified as light in 12 %,

as moderate in 23 %, 'and as severe in 9 %.

Lumbar disc degeneration showed an
association to both a history of lumbago
(p < 0.01) and a history of sciatica (p <
0.001) after adjustment for age. When disc
degeneration was compared to reports of
stiffness, fatigue, ache, and sharp pain in
the back during an ordinary workday, no
statistically significant associations were
found (32).

The ,find~ng that radiologically detec­
table lumbar disc degeneration was more
common in the workers with a history of
lumbago and sciatica than in those without
is in agreement wit!h the results of Hult
(10), who found lumbar disc degeneration
to be so~ewhat more common in persons
with a history of low-back trouble than in
persons without. The lack of association
between radiologically detectable lumbar
disc degeneration and present back symp­
toms has earlier been established by Law­
rence et al. (16).

Restricted lumbar flexion, diminished
dynamic performance capacity of the back
muscles, and radiologically detectable
lumbar disc degeneration are - to a slight
or moderate degree - 'associated with a
history of sciatica. A history of sciatica,
again, is knoWlIl to imply increased risk
for future back disorders (24). On this
basis the aforementioned orthopedic find­
ings can be used in preemployment ex­
aminations for occupations especiaUy
demanding for the back. At the present
stage of knowledge no single pathological
finding, or even a combination 'of findings,
can be considered an absolute contraindi­
cati'on for employment in !heavy work, but
each finding indicates some degree of
unsuitability.
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RELATION BETWEEN WORK EXPERI­
ffiNCE AND OR11HOPEDIC FINDINGS

W>hen the occurrence of syrrn'Ptoms and
signs of back disease were compared to
length of reinforcement work, no statisti­
cally significant assodations were found
after adjustment for age. Thus no con­
firmation of ,the hy,pothesi'S ,that reinforce­
ment work increases the occurrence of
baok disorders was obtained in this analy­
sis. On the other hand this result does not
rule out possible effects of reinforcement
work, as the men entering reinforcement
work nearly always came from other phys­
ically heavy occupations in agriculture,
forestry, OT the oonstruction industry. The
older they were on entering reinforce­
ment work, the longer experience they had
in some 'other physically 'demanding job.
The fact that the occurrences of patho­
logical findings were not significantly
related to the age-adjusted eXiperience in
reinforcement work implies that a possible
effect of reinforcement work is not greater
than that of other physically strenuous
occupa'tions, but it does not imply that
reinforcement work may not 'affect the
back more than physically lighter occupa­
tions.

Selection of concrete reinforcement
workers according to level of health in­
fluences the occurrences of pathological
findings in active workers. The selection
talkes place both before entering, and while
in, the occupation. Reinforcement work is
known to be a physically demanding job
(30), and men with a history of back disor­
dersor physically weak individuals are
less likely to consider entering the trade.
As concrete reinforcement work is among
the best paid jobs in the construction in­
dustry, an established reinforcement
worker is unlikely to give up his trade
unless he has no other choice. The men
who leave the occupation mostly retire
because of disabling heart or back disease
(22).

To evaluate the possible effects of r.ein­
forcement work on ·the back, the results
from the present study were compared to
those fr,om a similar study on another oc­
cupational group, computer technicians
(20). The technicians were also engaged
in work which involved awkward postures,
often demanding for the hack, but their



work was done indoors and the dynamic
loads were lighter than in ;reinforcement
wOlk An age- and sex-adjusted compari­
son between the two groups could be made
for a history of low-back pain syndromes,
restriction and pain during forward bend­
ing, and dtminished dynamic trunk muscle
performance capacity, while the occur­
rence of present back symptoms and radio­
logical signs of lumbar disc degeneration
could not be compared because these data
were not available for the computer
technicians.

A history of sciatica and pain during
forward bending were somewhat more
common among reinforcement workers
than among computer technicians. The
incidences of stiffness, fatigue, and ache
during an ordinary workday were high
among reinfoircement workers, but the sig­
nificance of this finding remains obscure
as the levels cannot be compared to other
populations. More definite conclusions
regarding the 'effect of reinforcement work
on the back will be drawn on the basis of
the results from a 5-year follow-up study
of these workers, which 'also includes a
reference group of construction painters;
these data have ,already been gathered
but have not yet been analyz,ed.

As concrete reinforcement work obvi­
ously puts considerable loads on the
lumbar spime, the possibilities to make the
trade lighter through tmprovements in
'technology and wiOrk organizaitonshould
be thoroughly investigated and put into
practice. Applicants with a higher than
usual risk for back disorders should be
directed towards other occupations. Rein­
forcement workers who are repeatedly
disabled because of back disorders should
be actively treated; those who are pre­
pared to change occupaUons should be
helped to do so through rehabilitation
services.
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