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The low-back pain syndromes related to
degenerative changes in the lumbar spine
form an as yet not clearly defined, but
already discernable, part of back diseases.
In this paper the term "degenerative back
disease" will be used - more for its con­
venience than for its clarity - to denote
disorders, syndromes, diseases, and other
comparable entities known to be associ­
ated with lumbar degeneration.

The sociomedical importance of degen­
erative back disease is apparent in most
statistics on morbidity, lost workdays,
and premature retirement. It has been
calculated that three quarters of the
world's population will have suffered from
low-back pain at some time in their work­
ing lives. Absence from work due to back
trouble constitutes a considerable part of
all sickness absenteeism and varies signifi­
cantly from occupation to occupation.

In many industrialized countries the
morbidity statistics on diseases manifested
by low-back pain show a rising trend.
In Great Britain, for instance, the inci­
dence of low-back trouble rose by 22 Ofo
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and the duration of the spells by 30 0/0

during the six-year period between 1961
and 1967 (71). This rise may be due to
the advance of mechanization and auto­
mation in work, as well as in transporting
and traveling, resulting in static postures
which cause general muscular fatigue and
weakness (7). The increased incidence of
notified low-back pain may also reflect the
improvements in social security for the
sick and disabled.

Degenerative back disease may be caused
by both hereditary and environmental
factors. The aim of this review is to eval­
uate present knowledge of environmental
causes, especially the occupational factors.

THE DEGENERATIVE PROCESS

The clear association between increasing
age and progressive degeneration of the
spinal structures has generally led to the
acceptance of age as such as being synony­
mous with degenerative spinal changes,
even though views have been presented
arguing that intervertebral disc degenera­
tion may not be an inevitable accompani­
ment to ageing (63).
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The symptoms derived from lumbar
degeneration are diverse: stiffness, ache,
sharp and radiating pain. The concepts
"low-back pain syndrome" (8) and "low­
back pain" (48) have been found useful
to cover these various symptoms. They
often appear before the degenerative
changes are radiologically detectable.

A strong association between back-hip
sciatic pain and moderate or severe disc
degeneration of the lumbar spine has been
shown by Lawrence (39). Gordon (20)
states that back pain may often be due to
diverse disturbances seated in several
spinal structures ultimately related to the
intervertebral disc. After a period of re­
current low-back pain 70 to 80 % of the
syndromes have been diagnosed as disco­
genic (63).

Lumbar insufficiency, lumbago, and
sciatica have been found to be more com­
mon in males than in females of the same
age (21). In younger age groups the prev­
alence of disc disease was found to be
clearly higher in males than in females,
but between 35 and 54 years of age the
difference was small (59). Treatment for
disc disorder was the most common in

Fig. 1. Thora,cic or lumbar spondylosis at
autopsy and lumbar disc degeneration at clin­
ical radiological examination in males and
females by age. (_ = thoracic or lumbar spon­
dylosis at autopsy, males; • = thoracic or
lumbar spondylosis at autopsy, females; '0 =
radiologically detectable lumbar disc degener­
ation, males; 0 = radiologically detectable
lumbar disc degeneration, females)
(Reproduced with the permission of Georg
Thieme Verlag, Stuttgart, 1971, and Blackwell
Scientific Publications, Oxford, 1963.)
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The degenerative process of the lumbar
spine has been intensively studied all
through this century, and several thorough
reviews have been compiled on the subject
(65, 67).

The degeneration of intervertebral discs
starts as early as the second decade of life
through progressive scarring of the blood
vessels to the discs, which gradually leads
to total disappearance of circulation (15).
Disc nutrition now takes place by diffusion
through the annulus fibrosus and the car­
tilaginous vertebral end plates (6, 50).
Partly because of this inefficient means
of nutrition, the disc is considered to be
without real regenerative capacity. As a
person ages, biochemical changes take
place in the disc. The water and total
sulfate ester contents fall, while the glyco­
proteins and noncollagenous proteins in­
crease, and fibrillation and precipitation
of the collagen increases (35, 57).

As the disc height diminishes and the
vertebral bodies approximate, the apophy­
seal joints and their capsular ligaments
have to adapt, and secondary degenerative
changes may arise in them. Hypertrophic
spurs develop on the edges of the verte­
brae (65). As shown in fig. 1, radiologi­
cally detectable disc degeneration starts
earlier in males than in females (41). But
it may not progress as an isolated phe­
nomenon after the fifth decade, whereas
other signs of degenerative joint disease
(osteoarthrosis) in the spine tend to in­
crease with age (9). In autopsy studies
spondylotic changes have been found in
the dorsal or the lumbar spine in 80 % of
the males at the age of 49 years and in
60 % of the females of corresponding age
(65). By the age of 80 years osteophytes
were found in all cadavers (fig. 1).

SYMPTOMS AND SIGNS OF LUMBAR
DEGENERATION

The ageing process in the intervertebral
discs need not contribute to morbidity and
pain if spinal function is otherwise ade­
quate (8). However, the degenerative pro­
cess in the spine often manifests itself
through pain and disability during the
later phases of the morphological change;
even then the appearance of symptoms
seems to be quite arbitrary.
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males aged 40 to 44 years and in females
aged 50 to 54 (33).

Because of the variety of clinical mani­
festations, degenerative back disease is
classified under several different headings
in the International Statistical Classifica­
tion of Diseases (73). Sciatica is grouped
together with the neurological disorders,
lumbago goes under the heading of rheu­
matism, and there are still separate cate­
gories for displacement of the interverte­
bral disc and spondylosis. As Wood (72)
points out, this differentiation makes con­
clusions on mordibity due to lumbar de­
generation difficult.

HEREDITY

The influence of genetic constitution on
degenerative spinal changes is indicated
by the considerable interindividual varia­
tion in the age at which the first signs
of degenerative changes in the musculo­
skeletal system are found, not only in the
general population but also in specific
occupational groups. Moreover, the fact
that persons with osteoarthrosis of the dis­
tal interphalangeal joints more commonly
have osteoarthrosis also in other joints
(28) similarly points to the influence of
hereditary factors. Persons with cervical
disc degeneration are more likely to have
degenerative changes in the lumbar discs
even when occupational causes are not evi­
dent (39). The hereditary significance of a
slightly higher prevalence of spinal osteo­
phytes in Caucasians than in Negroes is
unclear (56). Inability to demonstrate nec­
essary lifting strength has been associated
with an increased risk for back injury (11),
but how far this weakness of muscles de­
pends on hereditary factors is unknown.
Low-back insufficiency appears with equal
frequency irrespective of body height,
body weight, or bone size factors (21).

The fact that in females the number of
joints affected by multiple osteoarthrosis
is greater and the severity of the changes
more pronounced than in males suggests
a sex-linked constitutional factor in the
genesis of osteoarthrosis (28), while the
male predominance in lumbar spine de­
generation may be due to greater physical
work demands.

More specific knowledge is scarce. An
association between Heberden's nodes and

multiple osteoarthrosis has been found (28)
and the Heberden nodes are known to be
inherited by a single autosomal gene (68).
In alkaptonuria, the rare congenital ab­
sence of homogentisic acid oxidase, there
is a premature degeneration of the inter­
vertebral discs and articular cartilages
(34).

It is evident that hereditary factors are
important in the development of degener­
ative changes in the spine. However, their
effect may often be surpassed by the wear
and tear of hard physical work.

EFFECT OF WEAR AND TEAR

The degenerative effect of excessive me­
chanical stress has been known for a long
time, but the mechanism by which degen­
eration takes place has still not been re­
vealed in detail. Schmorl (64) presented
the idea that very minor injuries repeated
on frequent occasions will cause disc de­
generation. In experimental animal stud­
ies it has been shown that continuous
slight pressure on the intervertebral disc
may cause degeneration of the disc with
rupture of the annulus fibrosus-(43). Troup
(70) considers it probable that degenera­
tion of the spine is hastened by a series
of slight injuries of the vertebral bodies
and epiphyseal end plates that ultimately
cause minor irreversible damage. Mehnert
(51) also expresses the opinion that me­
chanical stress causes "minitraumas" and,
through them, increasing tissue wear.
Chaffin and Park (11) state that evidence
indicates that repeated compressive stres­
ses can cause microfractures in the carti­
lage end plates which could theoretically
alter the fluid transfer to the disc. On the
biochemical level it is known that shearing
mechanical force can cause alteration in
the colloidal state of proteins and thus
produce denaturation of macromolecules
(20).

There have been many attempts to re­
late the type of mechanical stress on the
back to the quality and location of degen­
erative changes (16), but the results are so
far inconclusive. The osteophytes are
considered to be defensive outgrowths of
healthy bone, tending to develop where
the pressure is greatest (56). They are
caused by a nonphysiological pulling irri­
tation of the periosteum (51). Frykholm
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(19) divided osteophytes into ventral spurs,
considered due to strain on the longitu­
dinalligament, and marginal spurs, consid­
ered to occur only if disc degeneration is
present. De Bernardi: (4) recognized differ­
ent forms of spondylosis due to different
causes. He distinguished between fatigue
spondylosis, dynamic spondylosis, and
rheumatic spondylosis and tried to explain
the differences in radiological signs be­
tween these three forms. MacNab (47)
emphasized the special character of the
shelf-like "traction spur," which he consid­
ered more a reaction to abnormal segmen­
tal motion than to loss of disc height as
such.

As a result of both experimental and
epidemiologic findings, it is now widely
accepted that mechanical strain may cause
degenerative effects on the spine (8, 12,
65), but much work is still needed to
clarify the details of the process.

DEGENERATIVE BACK DISEASE IN
DIFFERENT OCCUPATIONS

In examining the epidemiologic evidence
for the effect of work on degenerative
back disease, I have first evaluated the re­
sults of studies on workers in hard physi­
cal work in general, then considered the
results from investigations of different
occupations, and ultimately considered the
conclusions that may be drawn about the
hazards of specific factors in physical
work.

Many investigations have shown that
hard physical work promotes the appear­
ance of degenerative back disease (5, 23,
24, 39, 40, 44, 53).

Two of the most thorough studies were
made by Hult (23, 24) 20 years ago. In
the first, the Munkfors investigation, he
studied forest and metal-industry workers
from a small rural town in Sweden. Most
of the workers had entered the occupation
in which they were employed at the
time of the study at about 15 years of age
(23). In the second study (24) he examined
male workers in several different occupa­
tions. Only persons employed for five
years or more in the job they held at the
time of the study were included. Hult
showed that the workers in heavy occupa­
tions had a higher incidence of symptoms
and prevalence of signs than the workers

4

in physically light occupations, but he
concluded that this difference was not of
such an order that heavy work might be
considered to have decisive significance
in the origin of backache (24).

However, Hult's conclusions may be re­
considered on the basis of his original data.
The results from the Munkfors investiga­
tion are representative for heavy workers
in a community where, according to Hult,
changing to lighter work because of back
trouble was next to impossible. Because
the workers could not go through selec­
tion to different jobs according to their
degree of health, this group will be re­
ferred to as "heavy work, no selection."
All the workers from heavy occupations
in the second study (24) had been in the
job they had at the time of the study for
five years or more. Already this require­
ment implies some selection. In addition
they were all living in towns where there
was a good chance of finding work. Ex­
amining his results, Hult mentioned that
the higher prevalence of degenerative
spinal changes in the Munkfors group
("heavy work, no selection") may be at
least partly due to the limited choice of
work that existed in Munkfors, but he did
not discuss this important question any
further.

So as to enable scrutiny of the most
important results of Hult's two studies, I
have presented his data in tables. Calcu­
lated from the age distribution presented
in five-year classes, the mean age was
42.0 years for the Munkfors men, 42.7
years for the heavy workers in the second
study, and 40.8 years for the light workers
from that study. Thus the differences in
age distribution are small enough to per­
mit comparison (table 1).

Hult mentioned, but did not emphasize,
that the difference between heavy and
light workers was much greater for pro­
nounced symptoms and severe changes
(table 3) than for the evaluation of all
symptoms and signs (table 2). These find­
ings agree with those of Kellgren and
Lawrence (27).

The severe or repetitive symptoms and
the pronounced signs were two to three
times more common among the heavy
workers than among the workers in physi­
cally light occupations (table 3). This holds
true for most of the prominent variables.



Table 1. Characteristics of the three main groups ilIl the Hult studies (23, 24).

Physical »Natural» Number Age dis- Mean
Group demand selec- of males tribution age Study

of work tion studied (years) (years)

1 Heavy No selection 277 35-49 42.0 Hult 1954 (23)
2 Heavy Selection 666 25-59 42.7 Hult 1954 (24)
3 Light Selection 471 25-59 40.8 Hult 1954 (24)

Table 2. Reported back condi,tions and radiQlog.j,cal signs of lumbar de­
generation in workers from heavy and light occupations. Table based
on the data of Hult (23, 24). (Numbers in percentage)

Radiologically
Type of work Insufficiency Lumbago Sciatica detectable

degeneration

Heavy,
no selection 61 53 30 78
Heavy,
selection 48 45 21 65
Light,
selection 41 32 17 47

Table 3. Reported pronounced or repet'i,tive back symptoms and prevalence
of pronounced radiological signs of lumbar degeneration in workers from
heavy and light occupations. Table based on the data of Hult (23, 24).
(Numbers in percenrtage)

Pronounced Recurrent Pronounced
Type of work lumbar attacks of Pro~o~ncedradiological signs

insufficiency lumbago SOla lca of degeneration

Heavy,
no selection 24 31 12
Heavy,
selection 9 14 11 16
Light,
selection 6 9 6 8

From Hult's results it may thus be stated
that physically heavy work adds consider­
ably to the appearance of both the symp­
toms and signs of degenerative back dis­
ease.

Miners

Degenerative back disease in miners has
been intensively studied. In a radiological

investigation of male workers aged 41-50
years disc degeneration and osteoarthrosis
of the lumbar spine were found much
more frequently among miners than
among office workers. Severe lumbar disc
degeneration was found in 43 % of the
miners compared with 7 % of the office
workers (27). Miners reported more back­
hip sciatic symptoms during a five-year
period than nonminers. The difference
was biggest in the age groups between
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21 and 40 years, but was consistent
through all age groups. Disc disorders in
the form of recurrent low-back pain were
reported twice as often by miners as by
nonminers (40). Continuous heavy mining
work was associated with an increased
prevalence of body spurring even in the
younger age groups, and this increase in­
dicates the degree of wear and tear to
which the spine of the coal miner is sub­
jected (9).

In an Estonian study lumbar spondylosis
was frequently found in miners below 40
years of age. Sciatica was present in 25 Ofo
of these workers and was especially com­
mon in those who brought the material
out of the mine in a half-stooped posture
(44).

Billenkamp (5) found earlier, more fre­
quent, and more severe spondylotic
changes in miners than in laborers work­
ing above ground. Spondylosis was found
in 49 Ofo of the miners but in only 38 Ofo
of the other workers. Miners aged 29 to
38 years had spondylotic changes in 37 Ofo
of cases as compared to the 20 Ofo of other
workers.

A thorough study not including lumbar
radiographs did not show an excessive
prevalence of lumbar disc degeneration in
West Virginian miners (45), while a Polish
study concluded that most cases of low­
back pain in miners were due to ligament
strain from relaxation of lumbar segments
and sacro-iliac joints rather than to nerve
root extension or compression (54).

Kellgren and Lawrence (27) considered
the increased disc degeneration found in
the lumbar spine of coal miners to be as­
sociated with something peculiar to the
occupation of mining rather than with
manual work as such. Heavy lifting and
laborious work under awkward conditions,
beneath a low roof which tends to keep
the spine in a flexed position, and often
on steeply inclined floors which make
footholds insecure, were thought to fre­
quently cause exceptional stress and thus
injury to the lumbar spine.

Foundry workers

Lawrence et al. (42) reported that radiolog­
ical evidence of disc degeneration in the
lumbar spine was more frequent in found-

ry workers than in a control group. The
foundry workers also had more frequent
symptoms and signs of lumbar disc pro­
lapse. Diagnosed lumbar disc prolapse was
found three times as often as expected.
Of the foundry workers the molders and
general laborers have shown the greatest
frequency of moderate and severe disc
degeneration (42). Partridge et al. (60)
diagnosed lumbar disc disease in 14 Ofo of
male iron foundry workers, and an addi­
tional 18 Ofo had sometimes suffered from
back pain not radiating downwards. The
molders had by far the highest complaint
rate, especially the younger men. This was
mostly due to 'a higher prevalence of lum­
bar disc disease.

Miscellaneous occupations

In male stevedores radiological signs of
lumbar degeneration were found in 55 0/0

as compared to 27 Ofo ina contIlol group
of the same age (46).

Ten per cent of male dockyard workers
reported lumbar disc disease, and 23 % re­
ported vague back pain during the last
12 months in a Scottish study. Civil ser­
vants reported the same amount of symp­
toms and disease, but less absence from
work (1).

Sixty per cent of male metal-industry
workers, aged 35 to 49 years and perform­
ing medium heavy and heavy physical
work, reported lumbar insufficiency, 55 Ofo
reported lumbago, and 28 Ofo sciatica. One
or more of these back troubles were re­
ported by 78 Ofo. Lumbar disc degenera­
tion was found in 72 Ofo (24).

Male forest workers, aged 35 to 49 years
and exposed to great strain on the back
through difficult work positions and heavy
lifting, reported previous symptoms and
diseases as follows: lumbar insufficiency
63 Ofo, lumbago 55 Ofo, and sciatica 33 Ofo'
One or more of these conditions were re­
ported by 82 Ofo. Radiological signs of
lumbar disc degeneration were found in
85 Ofo (24).

Male forest workers, aged 28 to 64 years,
showed radiologically detectable spondylo­
tic changes in the lumbar spine more com­
monly (53 Ofo) than a reference group of
the same age from the general male popu­
lation (37 Ofo) (32).



Male tractor drivers, mean age 26 years,
exposed to whole body vibration, were
found to have degenerative changes in the
dorsal and lumbar spine in 71 Ofo of the
cases, even under the age of 30 years (61).
Male farmers, aged 20-29 years and ex­
posed to whole body vibration in tractor
driving, showed an excess of radiological
signs of diminished lumbar disc height
(31).

Truck drivers and other persons driving
motor vehicles for prolonged times have
an increased risk of lumbar disc hernia­
tion (30).

Merchant seamen, aged 30 to 40 years,
showed radiological signs of spinal de­
generation in 68 Ofo of the cases examined
(66).

In the electronics industry blue collar
workers started to have more low-back
disabilities than the white collar staff
after the age of 35 years. The disability
rate among the laborers was higher among
the skilled workers than among the un­
skilled. The turners were especially af­
fected (74).

In female cottonmill workers, mean age
43 years, exposed to static strain on the
back because of difficult work positions,
low-back pain was reported by 80 Ofo and
sciatica by 59 Ofo. Degenerative changes
of the lumbar spine were found in 85 Ofo
(51).

Excessive strain on the trunk has been
reported in certain hospital occupations
requiring heavy lifting (14, 17, 48). In
female nurses whose work involved heavy
lifting, low-back pain reached a peak in
the 31-35 year age group. By contrast,
the prevalence of low-back pain in
teachers increased steadily from age 21 to
65 years (13). In both male and female
cotton workers, not engaged in heavy
physical work, low-back pain and radio­
logical findings of lumbar disc degenera­
tion were less common than in a control
group (37).

Of workers in light industry not subject­
ed to any strenuous physical efforts, disc
disease was reported by 12 Ofo of the males
and 6 Ofo of the females (59).

OCCUPATIONAL BACK STRAIN
FACTORS

The specific factors considered probable
causes of or contributors to degenerative

back disease are: injury, heavy lifting and
carrying, difficult work postures, too fast
a workpace, whole body vibration, and
unfavorable climate. Most occupations
imply exposure to different combinations
of these factors. When the results from epi­
demiologic studies on different professions
with varying exposure to backstrain fac­
tors are compared, conclusions can be
drawn on the importance of the different
factors.

Injury

There are still several views on the in­
fluence of trauma on spinal degeneration.
Hult (24) found that a lumbago attack
often occurs in connection with a sudden
and unexpected movement of the lumbar
spine. Lawrence (36) stated that the im­
portance of trauma in disc degeneration
has long been recognized. In his own in­
vestigation radiological changes were in­
creased almost to the same extent in those
giving a history of a blow on the back as
in those whose injury was described as
strain. Though radiological changes were
more frequent and more severe in those
with a history of injury, they were never­
theless quite considerable in those without
such a history. Caplan et al. (9) considered
trauma the single most important element
in the development of disc narrowing.

According to Troup (70) only a small
proportion of low-back disorders can prop­
erly be attributed to accidents. Low-back
pain causation cannot simply depend on
when the pain first developed (11). The
findings in aircraft pilots saving them­
selves by catapult ejection argue against
the degenerative effect of accidental strong
trauma; even though 13 of the 55 men
were found to have compression fractures
of the vertebral bodies, no degenerative
radiological signs were noticed at the time
of investigation (22).

Heavy lifting and carrying

The hazardous effects of heavy lifting and
carrying depend not only on the weight
and form of the object, but also on the
lifting postur,e, the repetitiveness and pe­
riod of lifting, as well as on the physical
build of the worker. Because of the in-
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fluence of so many factors it is difficult
to define clearly the concept of "heavy
lifting and carrying" (10).

In an old study, based on energy con­
sumption in lifting and weight handling
in different postures, 50 % of the body
weight was considered a reasonable limit
for occasional lifting and 40 % for con­
tinuous lifting, in some cases with an ad­
ditional 20 Ofo allowance after suitable
training [Cathcart et al., cited by Troup
(70)]. Becker (3) defines "heavy work" as
a job which calls for lifting or carrying
objects weighing from 35 to 100 pounds
(16 to 45 kg) for more than 30 Ofo of the
work time or an equal exertion of pushing
and pulling. The 128th recommendation of
the International Labor Office, issued in
1967, concerns the maximum permissible
weight to be carried by one worker. It
recommends that measures should swiftly
be taken to reduce weights of over 55 kg.
The 55-kg limit is considered acceptable
only for specially selected and properly
trained workers under favorable environ­
mental conditions. The maximum weights
for women and children should be 50-60
Ofo lower than those for adult men (25).

The effect of heavy lifting or carrying
on the back may be immediate and rever­
sible, like the reduction of lumbar lordosis
found in Bantu men wearing weights on
their heads (26). In occupational health,
however, the chronic, mostly irreversible
effects that develop from long-time expo­
sure to strain factors are usually the most
important.

The incidence of low-back pain is higher
in jobs which require good lifting strength,
as determined by both the location and
the weight of the load (11).

Bad posture may lead to back injury
through imbalance between muscles in
lifting. Prior development of postural
fatigue may render the back liable to sub­
sequent injury (7). Even in a "reasonable"
lifting posture the compression forces
created in the disc may damage the
weight-bearing cartilage in some individ­
uals.

In both mining and other manual work
a close relationship has been noted be­
tween the duration of heavy lifting and
disc degeneration. The number of affected
discs showed a progressive rise as the
duration of heavy lifting increased. There

8

were also progressively fewer minimal and
more numerous severe radiological chan­
ges as experience with heavy lifting in­
creased. Incapacity for work also became
greater as the time employed in work with
heavy lifting increased. In those who had
lifted for more than 30 years, it was four
times as great as in those who had lifted
for less than 25 years (36). Low-back pain
with sciatica was found in 16 Ofo of mail­
carriers as compared to 3 Ofo of office
clerks (58). Workers who had experienced
lumbago reported the pain to have devel­
oped in immediate connection with heavy
lifting (23).

The prevalence of disc degeneration in
a group of weight lifters was definitely
lower than in workers in heavy occupa­
tions. This difference may partly be due
to an especially strong body structure in
persons who start practicing weight lifting
as a sport, but even so it indicates that the
actual lifting of heavy weights need not
be a strongly predisposing factor in the
origin of di:sc degeneration (24).

A multiplicity of evidence shows the
adverse effects of heavy lifting on the
back. Even though some persons may lift
heavy weights for long periods without
noticeable ill effects, heavy lifting, carry­
ing, pulling and pushing have to be re­
garded as major occupational factors
causing or contributing to both acute and
chronic back disorders.

Posture

Pain following unaccustomed and long­
continued stooping is a familiar event;
postural fatigue is generally recognized as
an important element in the production of
low-back pain (7, 36, 70).

Electromyographic studies have shown
that upright and bent-double postures are
primarily maintained by passive muscle
tension. For standing straight the erector
spinae muscles show slight activity, for
bending forward the activity rises sharp­
ly, diminishing again nearly to zero for
the fully stooped position (18, 74).

The pressure in the intervertebral discs
is higher when one sits straight than when
one stands straight. Leaning forward
raises the pressure in both positions (55).

Different standing and ,sitting postures
are of considerable importance in occu-



pational health. In persons either sitting
for prolonged periods of time or unable to
sit at all during the workday a high in­
cidence of low-back pain has been re­
ported (49). Both lumbar disc pressure and
myoelectric back muscle activity vary with
different sitting postures (2). Prolonged
sitting has turned out to be more weakly
associated with back pain than heavy lift­
ing and whole body vibration (52).

In the standing posture the load on the
back primarily depends on the degree of
stooping. Rheumatic complaints in miners
reached a maximum in work at seam
heights of 3 ft. to 3 ft. 5 in. (91-104 cm)
and 4 ft. 6 in. to 4 ft. 11 in. (137-150 cm).
Workers at 4 ft. 6 in. to 5 ft. 6 in. (137­
168 cm) had to adopt a stooping position
and did not kneel. Incapacity was 50 Ofo
more common among this last group, and
prolonged incapacity three times more
common than in a control group. Radio­
logical degenerative changes were the
most common in those working at a roof
height of up to 3 ft. 5 in. (91 cm) and least
common in those working at 4 ft. 5 in.
(135 cm), but the differences were not
statistically significant (36).

Having to work in a stooped position
may be a factor which increases the prev­
alence and severity of disc degeneration
in floor molders (60). Female cottonmill
workers, mean age 43 years, working in a
stooped position with continuously tense
back muscles, presumably got minitraumas
and degenerative changes of the lumbar
spine because of this static load. Sciatica
was reported by 50 Ofo, low-back pain by
80 Ofo, and radiological degenerative
changes were found in 85 Ofo (51). A high
incidence of low-back pain in turners was
considered due to work in a standing,
slightly stooped posture (74).

When the influence of different occu­
pational factors on the miner's back was
compared, stooping was considered less
important than injury and heavy lifting
(36).

Whole body vibration

The effects of whole body vibration have
not yet been thoroughly investigated.
Workers exposed to it report low-back
pain and other symptoms. In a comparison
of exposure to heavy lifting, stooping,

prolonged sitting, and whole body vibra­
tion with reported sciatic symptoms, vibra­
tion showed the highest correlation (52).

In young tractor drivers an exposure of
four years or more to whole body vibra­
tion (1-6 Hz, vertical) seemed to cause
degenerative spinal changes in most of the
workers. The static sitting posture, en­
hancing the fatigue of the back muscles,
may contribute to the unfavorable effect
of vibration (61). Young farmers, exposed
to whole body vibration of 1-20 Hz during
tractor driving, showed an excessive prev­
alence of diminished intervertebral disc
height in the lumbar spine (31).

Climate

The literature contains contradictory evi­
dence about the effect of climate on de­
generative back disease.

In Sweden outdoor workers often asso­
ciated symptoms of lumbar insufficiency
with the cold and damp climate of spring
and autumn (24), while Tauber (69) found
back complaints to occur most frequently
during spring and summer.

Thorough studies by Lawrence and
others clearly relate wet work condi­
tions to an enhanced incidence of degen­
erative back disease symptoms (38). Men
considering their work conditions to be
unusually cold or wet reported more disc
disorders than those not complaining of
work climate (29). Miners who had worked
for more than five years under wet con­
ditions had twice as high an incidence of
back-hip sciatic pain as those who had
always worked under dry conditions. Loss
of work time showed a step-by-step rela­
tionship with work under wet conditions.
Radiological degenerative changes were
slightly more frequent in miners working
under wet conditions, but they were sel­
dom severe. A higher accident rate under
wet work conditions was taken into ac­
count, but a history of back injury was
less frequently reported by these workers
(36).

On the other hand, cold and dampness
did not seem to contribute appreciably to
the high incidence of sciatica in Estonian
miners (44). Neither did working out-of­
doors in Scotland significantly increase
the complaint rate of dock workers (1).
The monthly fluctuation in the number of
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patients treated for disc disorders has been
shown to be slight; in April and May there
is a small drop below the average level
(33).

Foundry workers exposed to radiant
heat reported a low rate of rheumatic
complaints. The prevalence of symptoms
from lumbar discs was, however, high,
possibly indicating that pain due to nerve
root pressure is less influenced by tissue
temperature than referred pain (42). In
another study on foundry workers high
levels of radiant heat did not reduce the
complaint rate or sick leave for rheuma­
tism (60).

The data presented so far shows that
wet and cold work conditions may awake
or aggravate rheumatic symptoms, while
heat may reduce them. It seems, however,
that climatic conditions as such do not
affect the degenerative process in the
spine.

CONCLUSIONS

The low-back morbidity associated with
lumbar degeneration develops from a
combination of hereditary and environ­
mental causes. The evidence for the hered­
itary influence is mainly indirect, based
on the considerable interindividual varia­
tion in morbidity. Several external factors
have been found to contribute to the de­
velopment of "degenerative back disease"
from early childhood to old age. In this
review the occupational back load factors
were examined.

The effect of the occupational factors on
the development of "degenerative back
disease" is obscured by the biological vari­
ation in disposition to disease, the high
prevalence of degenerative changes in the
general population, and the selection of
workers active in different occupations.

Nevertheless, several studies have shown
that heavy physical work may cause ra­
diologically detectable spinal degeneration
that develops up to ten years prematurely.
The symptoms from the degenerative pro­
cess may be many times more common in
heavy occupations than in light ones.

Most occupations involve exposure to
several back load factors. Of the specific
factors, injury and "heavy" lifting seem
to have the strongest degenerative effect.
With further study the importance of
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whole body vibration may rise. Stooped
posture causes fatigue and ache and may
also contribute to the acceleration of the
degenerative process. Climate affects
symptoms, but does not as such hasten de­
generation.

The incidence of incapacity due to back
disease is rising in many industrialized
countries. To prevent unnecessary pain,
and to avoid lost workdays, present know­
ledge on the causes of "degenerative back
disease" should be effectively used to im­
prove occupational health in the work­
place, and the further study of premature
spinal degeneration should be pursued
with increasing effort.
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