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BACK INJURIES—PROBLEMS, COSTS
AND SOLUTIONS

By DARRELL D. McCASTLE

For Plant Engineeri

We a1 Caterpillar believe that in using
“made for the job” lifting devices, we have

reduced the number of back injurics, In
our Peoria plant, using overhead und boem
cranes, electric and air hoists on jib cranes
and maonorails, in an average day we make
hetween 600 and 650 mechaniea) lifts every
60 seconds. In a five year period. averaging
230 work days per vear, we make 230 tn
A00 miltion mechanical lifts. Our lnst time
record for the past five yeare shows 25
1.t time cases due 1o handling material with
tifting devices. 1 was infurmed that 21 of
these were caused by misusing the deviee
or using the wrong device for the job. This
feaves only four lost time caze; out of 300
million mechanical lifts.

1'm not trying to tell you that we have a
way nf lifting material in our plant that wil
climinate back injuries, but we have de-
veloped a svstem which we have found very
tuccessinl, not only in reducing the number
of hack injuries. but other injuries ar well.
We have a special leﬁmn which de-ign:.
f-—.r,.e;. repairs and inspects all lifting de-

We have eleven men in the sectirn,
a combined toial ri 226 yvears of ex-
serience. This represents a lot of experience
in designing lifting Jdevices. Bectause these
men are held solely responsitle frr this
work. it stops every Tom, Dick and Harry
irom taking a bent piece of iron and wrying
1o lift material or repairing broken and
worn devices. Consequently, it helps to re-
duce all kinds of injuries due to lifting and
moving material.

At Caterpillar, we have two slogans. By
adhering to there two slogans, we have im-
proved our saiety record and continue to
manufacture quality products. Qur first
slogan needs no explanation. At Caterpillar,
“safety i5s always our number one business.”
The xecond slogan ir “I, TAB, \WOD]"-
“ig there a better way of doing it?" That
it z slogan that will work in any situation,
expecially those concerning safety.
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Caterpillar Tractor Co., Peoria, Il

We heep a recurd of each lifting device.
\We have clure to 30,000 ¢n file, The infor.
mation is compiled on ordinary cards and
includes the rated safety load and service,
the department and location, the date made
and condition. The remarks are used for
inspection and refudt infermation. The rece
e i kept until the deviee is scrapped. \We
keep a cnntinuwus insgection of all lifting
chaine and devices. However, it is also ime
portant that each operator inspect his own
oisipment.

I believe >cu must follow the following
metheds in desiygning any liiting device, If
you're going to pick up a huge tractor or a
~mall casting. (That is, if you can get over
the center of gravity, and the hoist hook
must always be over the center of gravity.)

1. A sling Jload or two or four eve balts
—ve uie thic whenéver yon can get to the
Inad an the frur cidec—hook aver center of
Sravity.

2. Whenever yau can gzet under the load,
tat can™t get to the four sider, hack and
chds are blocked.

3. Whenever you tan get directly over the
center of Rravity, You can use tongs, of anh
cyve boit or any device that will go aver the
center of gravits,

4. \When alt ather way: are blocked, but
the lift section cun o off center, pry down
sith a tail and mcse the eye aver the conter
of geavity,
3, The only other way, if jou can’t get
over the center of gravity with the hoist
took, as in these four methods, is to go 10
a fulerum or lever, Remember. when you
use the Jever method, that it creates a haze
ard.

The applicatinrn oi these methods to our
many different lifting devices has certainly
helped to reduce back injuries in our opera-
tirns,




1962 Nationa! Safety Congress

By DR. JOHN B. NICOSIA
Moedical Director, East Chicago Works, Blaw-Knox Co., East Chicago, Ind.

Low back pain is a sympiom and not a
dizease. It can and does occur at any age.
It is fair to say that backuche is a frequent
<\"'ﬂp‘.o'r cauzes much loss of man hewr
labor, is dificult to diagnose for cause, and
i+, in mmany Instances, difficolt to relieve. It
i5 well rccognized that backacte is asso-
ciated with such discases az arthritis and
cancer and commonly {ollows injuries in
industry; in a large scgment oi the popu-
lation, it also occurs unassociated with dis-
case or injury.

A physician will occasionally be called
i sec a case of bacikaclhe <o acuie thar the
patien: is unable to visit the doctos’s office
for cxax-umno-x. This may bhe a first at-
tack or one in a returtent scries. In any
care, the cstental duty of the doctor is to
relieve main. A quick history will discloze
the occurrence of the attacks, an oxamina-
tion will determine whether the symptoms
are referrable 10 acute hackathe alone by
eliminating 2l other probable conditions. If
the person ¢an move both legs and feet.
has g sensation, no fever. no blood pres-
sure change. no pulse nise or signs of an
acute abdomen, it weuld seem fairly safe
1o proceed with the treaiment of the acute
backache.

Mest acute anacks of mechanical crigin
will be sufficiently impreved in 48 o 72
hours to allow 2 detailed examination. Per-

¢ of acue sy bevond 72 hours
is highly indicative of some serious under-
Iving preblem other than ordinary mechan-
ical derangement, and hospitalization should
be stromgly considered in order 16 asTive
at the proper dingnosis.

Any cause of chronic recurring low back
pmn can also produce an acute attack. There-
fore, to continue the search for the cause
of acute backache, contideration must be
given to all canzes of chronic low back
pain. A quick nmdown makes it apparent
that an X-ray survey of the back wil] yield
findings that include or exclude most other
causes.

The iollowing owline hs's te most likely
causes that will be encomtered. The causes
are listed without regard to incidence or
irequency: they are arranged to facilitate
differenual diagnotis classification.
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Although usually considered lightly,

Infection

a Non-speciic—Staphylococcus, strept,
ete.

b. Specific—Tuberculosis, ctc.

Diseases

z Rheumatoid arthritis

b. Hypertrophic arthritis

¢. Ostoporosis

. Tumors—~Benign

a. Osteomas

b. Fibromas
¢. Hemangioma
Malignant & metastic tumors -

a. Muitiple myeloma
b. Carcinoma of Prostate

¢ Carcinoma of the thyroid with me-
tastasis

d. Cardinoma of the breast

Mechanical

a Acute gpraing

b. Chronic sprains

¢. Degencration of disc
(1) with rupture of disc
(2) with inztability

d. Congenital anomalies
(1) Spondslolisthesic

Aalingering

in-

fection. both spedfic and non-specific, stll
occurs in the spine. as elsawhere in the

Lody,

at any age Most infections of the

spine are subtle and do not show the ex-

pected  constitutional

ssmproms untl well

cstablished To keep them in mind is the

quickest way

1o establish a2 diagnosis. Qne

maust also keep in mind that the X-ray signe
may be slow to develop—up to two or three

months after the cnser of symptoms.

Test

Bed
irnmobilization of the spine and the

proper anti-bacterial agent is the trearment
Non-specific infections will ordinarily re-
spond promptly and heal with overgrowth
of bone at the margins of the involved
interspace. Tuberculosis will bhe slower to
respond and ultimate surgery may be neces-
sary (fusion) to ensure and maintain ar-
rest of the



As for discases, rheumatoid arthritis in-
volving the spine usually begins in the low
back and sacro-iliac joints and eventually
involves most oi the <pine, endinz in the
so called poker spine or bamboo spine. The
onset is slow with vague aches acress the
low back; as the discasc progresses, there
can be radiating pains in the leg or legs
resembling the pain of a ruptured disc. The
tendency to use and aluse the term “hx-
pertrophic arthritis” or osteo-arthritis is ever
with us. This is understandable since bomy
overgrowths at the vertebral body margins
can and do occur frequently. The mere
presence of spurs, however, docs not indi-
cate the existence of the discase, namely
hypertrophic arthritis, Injury to onc level
in the spine frequently results in by spur-
ringz at that level, yvet to label this hyper-
trophic arthritis would be inaccurate.

We should attempt then to lase a diag-
nosis on the inciting agent. rather than the
af-ermath. Such reasoning will allow us
t0 reserve the term hypertrophic arthritis
io- the recognmized entity for which it was
intended. \When the entire spine becomes
involved in a degcneraﬁng process with pro-
grassive pain and sestriciion of spine mo-
ucn, certainly the diagnosic ni hypertrophic
arhritis can be applied. This is and muss
be a progressive dicease, just ac it is in
thr knee, hips and handz which are fre-
quantly associated with it. Tkhere ir mo
treatmont 1o arvest the process and cliciio-
tion of symploms ix difscult.

In order to understand back pain, it i<
necessary to say something on the me-
chanics of the spine. The spinzl column
can best be described as a flexible role. It
provides us with the means of remaining
in the wpright position. If it were a rigid
straight pole, it weuld be more difficuit to
resist forces that tend to tip the body; so
nature has provided curves in the spinal
column that ean resist bending forces. These
curves are developed in orderly and regu-
lar sequence. The firet cumvature encountered
is that whick allows the head to be held
upward forming a convexity forward (Cer-
vical Lordosis). The next is a curve in
the tumbar area, which permits a sitting
position (Lumbar Lordosis).

As stunding is attempted, the pelvis in-
clines forward for balance: thiz affects all
the existing curves and tends to flatten and
breaden them. For the spimal column 1o
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remain upright, it must be heold over the
line of gravity. The muscles of the spine
and abdomen constantly adjust where needed,
to serve as the active lalancers to meave
the flexible spinal column over the line of
sr:u:h- These are the iactors which give
the spinc its wide range of stahility.

Of all the soft tissucs of the spine, the
inter wvertebral disc carries the greatest Te-
sponquhty for the preservation of the func-
iion of the spinal column. The dicc is located
between the separate vertebrae. Spe-
cial emphasis is given to the disc tecause
normal deterioration, so common to this
structure, Jeads to mechanical derangements
which produce backache. Al:n, this is one
of the many bug-a-boos in industrial medi-
cine. It is not meant to exclude the other
structures of the spine capalle of causing
back pain, but rather to point out the com-
menest coadition: the so called “Ruptured
Disc.™

A narmal disc reaches its Sreatest develap-
ment at the end of the second decade of
life. The aging proce-s begine after the
second decade and is a eomplex, little under-
sto0d process, Dise dizease is found with the
greatest irequency in the fourth and #ith
lurrbar area. A dizc protrusion or rupiure
is caused by a break through the ligamenis
that hold tke dise in ite normal position
letween the vertebrae. Narrowing of the
disc space between the vericbrae, with asso-
riated symptoms of backache. and fibers in
the dise itself which arc painful under
sute are prety muck indicative of rup-
red dise dizcase. A myelogram confirms
e diagnosiz,

The sccond oi the industrial medical prob-
lemns is Lhe acute back sprain, A sp-am, by
definition, is a tear of the supporting struc-
tures in the spine—namely the ligaments,
capsules and fascial planes. Tears can occur
ualy when movements have exceeded ihe
narmal range. Two common causes are:
(1) The sudden forward flexiem ns might
occur in a fall when a person slips on ice
ar a greasy area. (2) A sudden increased
lond while lifting in a stooped position, as
might occur when holding one end of 2 beam
that is dropped. Odten this iz reierred to
as: a sprumg bacle

F.xamination within 48 hours will reveal
rvro'ecmc muscle spaem, painful pressure
point and motions of the spine limited in all
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directions. panimhrl\- that motion which
occurred during the injury, X-ray films will
be negative unless the jorce of u—uuw was
10 cauce fracture or dirlocation., in which
case the diagnosis is conclusive. Most sprains
will heal in three weeks if prozected against
vxcessive motion and extrane positions, The
prognosiz is pood for retum o previous
occupation.

As for chronic recurrent low back sprain,
the causes vary frem occupational 1o poor
posture. The history of the patient is help-
ful in that the straining incident may bc
suspected by him, The discomfort is
onsel. pregressive, ageravated by

fatique.
and more or less relieved by rest. heat and
‘massage. Spinal snovement: ordinarily re-
main normal, except when the strained area
is tlaced under iurther tension. then the

pain iz reproduced and the strain iz localized.
X-ray exumination may show calcifications
at the in-ertion or origin of ihe paricular
ligaments strained. The treatment of this
group of backaches is the cli icn of the
strain producing act. Contracted muscles and
figaments should be stretched and a suppon
applied 10 the weak area.

To s ize. degeneration of
i¢ phy<iological, ine might afier ke zge
ni twenty, thows increased incidence among
heavy workers, i acsociated with injury,
aperavaied by dampness. draifts and infec-
tians T can be eﬂemise witheut hack pain.
tut most oiten It is aszsociaied with hack
pain which becomes chronic and continuous.
l.eg nain andfor sciatica is irequently an
added <xmpiom in ihis group and the history
of back and leg 1rouble often extends for
manths 10 years.

fince  degrneration i< likely to be pro-
zre~sive once it has started it is wnder-
standable that the elinical picture can change
irom time to time. Furthermore, we know
irom experience that symptoms can be re-
ficved at any siage, either spontanecusly or
by treatment. It is assumed that nature will
repair the almormal tissues by scarring, but
the length of time necessary for healing i<
unknown. We must accept that we do not
know the matural course of regencration and
therefore cannot give accurate prognosis. It
is for this reason that varied opinion will be
piven in the same case; each examiner must
base an opinion on his own experience.

\\hile the onset of back paim in early
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degeneration may be variable, minor straine
will start the first anacl. The pain across
the low back comes on after a sudden Stocp.
susiained stoop. lifting. long automobile trip,
sudden twist or slip, or may follow a fall,
Chamacteristically the pain begins some hours
after these incidents. which tends to rule out
ligamentous strain. The pain then builds in
intensity for geveral daye and slowly sub-
sides in two to three weeks. Such aracks
occur ofice of twice a year., occasionally re-
Quire bed rest and seldom lead to medical
consultation. Each succeeding year the at.
tacks occur more frequently, are of greater
intensit and last longer: the patient be-
comee concerned and secks medical aid.

Examination at this time is often of little
help. except to localize tenderness in the
low back, N-mars will shew, at the most,
narrowing of the disc space, but will be
helpiul to rule out diceases involving the
bone. Treatment at this ime is of real
value. Tt is the time 1o show the patient
how ta use the back properiy and avoid me-
chanical resvits. Support may be Lelpful 1o
<:|.c'-1.=rd agzinst strains, at least until exer-
cises have g&nbwhed stronger than normal
ac:xvc support. Manjpulations 2re to be
avoided and no known dmg therapy  will
wt or assure the arreet of the degenera-
e disease.

Operation for the relief of pain in a
ruptured disc has a definite place in the
treatment of backache. The indications arc
clear: (1) If demanded by the patient fer
the relief of pain, or (2) When neurclogic
signs are severe or progressive. The opera-
tion is done by either an orthopedic surgeon
or a mncurosurgeon, depending mainly on
which is available ia any given community.

Beiore concluding, a few suggestions re-
garding malingering may be in order since it
i encountered in industrial medical practice.
Inconsistency of findings, widespread tender-
ness, lack of fit between objective and sub-
jective signe and symptoms and so on. should
cemainly put one on guard. The benefit of
the doub:, however, should demand a re-
reated examination and additional corroha-
tive evidence. Variations in stmaight lex

raising irom one body position o another,
changes in signs by distracting the atten-
tion of the patient, and duplication of tests
in reverse order will help pinpoint presence
or absence of definite signs.




In some cases malingering is difficult to
detect because some persons are quite ap-
prehensive and likely 1n exaggerate.

I know of no rules to apply to detect 1the

L]
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malingerer except for the aferementioned
tests, A definite diagnosis should be made
en the presence of the objective and suh-
jective symptoms,

By M. L. WALKER
District Manager, Pennsylvania Manufacturers' Aseociation Casualty Insurance Co.,
Pittsburgh, Pa.

The title of this could well be—"Oh, my
aching back!" Backs aid us to sit down,
stand up, lie down and in our walking and
everyday activities. They are one of the
intricate mechanisms of otr hody. Their
care is most important to us and rur em-
nloyers. In the human back ure contered
most of the nerves and muscles and one of
the meost complicated bone structures in the
twrdy. Back injuries are the torture of the
innocent, the weakness of taces, and the
refuge of the malingerer.

Back injuries fall into scveral categories :
trawma, strain, falls and aggravation. Those
caused tv trauma usually manifest them-
selves by bruises, discoloration, cuts or
fracture. Strain accidents are usually caused
proper lifting or ovc'!axlng of an in-
iudu! s sirenzeth. and result in damage or
injuries 1o the muscle or nerve structure.
Their casual cfects are hard 1o measure,
and it it in this area that malingering i«
most prevalent. We have all scen the desmen-
stratinn of the sarct_\- encineer who lifte o
hrick by meanc of a rraxile =tnm: A sudden
etk ar Yank will break the string and not
even raise the brick, On the other hand,
a slw even pull will raise the brick and
leave the string intact.

.egu)ntlnn un rules governing back in-
juries and hmng are observed only by two
states. and in those states the luws touch
on only lifting by xcm:dcs. One state pro-
hibits objeats over 25 5 pounds being lifted by
females, the other, nbjects over 3. pound<
Extra help or mechanical devices must be
smiven. There are no known laws covericg
mile employecs.

In many industrial injuries, there are
cheduled benefits given by various states
which involve a certain number of weeks’
compensation jor each type of loss of mem-
ber., or percentage thercof. There are no
schedules of benefits for back injuries. The
wourkmen's compensation rate times the

number of wecks disability, plus medieal
care, determines, the cost of each case. Back
injuries are usually rated on either a tem-
porary total di:ability or a permanent toetal
disabili in rare inctances, when an em-
plovee i: judged alble to do some work, a
partial di-abi imvolsing a percentages of
the weekly rate i= acreed upan, Moer back
injuries usugally result in short disabilities.
This type ni case doveleps from a mild
kack sprain of the mueacles.

In Pennsylvania, for instance, in the
year of 1900, 6,653 back cases were awarded
an average of S420 per case in compensa-
tion. Most of these were temporary total in-
juries with an average award of $323, For
the same year. Jllinois reported a total of
3476 Dack injuries with am average award
o lm}vﬂrv wixl aof $460; New Jersey
showed € 501 and New York $714. Please
bear in mind that these costs are only for
the compensation fits and do net take
inte account the nat I saiety council aver-
ace of indirect costs—irom four tn seven
times that amemnt 1mr! out b\- the insurante
3 v. in d training
of new emplosces -md n:sm other expenses.

Many of thexe ciccs involve a great nume-
ter of trips 10 the doctor for strapping, dix-
thermy and massage. In cases where no time
iy involved, time spent during the working
day i trips to the doctor’s office and em-
ployee inclficienicy on returns to work. in-
volve the employer in a great deal of cx-
pense, The moure serious back cases are
breath-taking in their costs. A young marn
bLecumes a permanetit total disability case for
his life expectancy. The costs can well run
into many thousands of dollars. The report-
ing states show that, in Pennsylvania, 33
were permzanent total disabilities with an
average award oi §12,165 and 20 were fatals
with an average award of $§11.285, Tilinois
does not show separate awards for back
injuries of disferent severity, but it does
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