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ABSTRAC

In recent ycars there has been a tremendous increase
in the use of back belts by companies attempting to con-
trol back injury costs. Many claims have been made re-
garding the cffcctiveness of back belts; however, not many

of thesc have been based on sound scientific evidence. In
fact, there is contradictory information on the valuc of
back belts. The U.S. Bureau of Mines reviewed literaturc
relating to the effectiveness of back belts in the workplace.

INTRODUCTION

A tremendous increasc in the use of back belts by com-
panics attcmpting to control back injury costs has becn
seen in recent years. Numecrous belt designs arc being
madc available to industry, based on the premisc that they
reduce the risk of low back pain. Many claims have been
made regarding the effectivencss of back belts; however,
not many of these have been based on sound scientific
evidence. In fact, there is contradictory information on the
value of back belts. Some studies have supported the use
of belts, while othcrs have suggested that workers would
be better advised to refrain from their use. As part of its
program to cnhance safcty for the underground mine

worker, the U.S. Burcau of Mines (USBM) has reviewed
cvidence relating to the cffectiveness of back belts and
provided some suggestions relating to the use of back belts
in the workplace. This paper is largely based on a review
of back belt literature by the noted spinal biomechanist
S. M. McGill (11)2

There are scveral potential benelits and drawbacks
associated with wearing back belts that should be con-
sidered before a responsible policy can be established. Let
us first examinc the hypothesized benefits associated with
back belt usage and the related scientific evidence.

POTENTIAL BENEFITS OF BACK BELTS

The following list details the major bencefits that might
be provided by back belts:

1. Decrease the load experienced by the low back.

2. Help to "stiffen” the spine to make it stronger.

3. Restrict spine mobility and prevent hazardous
movements.

'Rescarch physiologist.
Yndustrial engineer.
Pittsburgh Research Center, U.S. Burcau of Mincs, Pittsburgh, PA.

4. Provide a safctly margin by increasing an individual’s

tolerance to heavy loads.
5. Decreasc back injury incidence when used in indus-

trial settings.

The following sections will address the scientiflic evidence
related to these hypothesized benefits.

3talic numbers in parentheses refcr to items in the list of references
at the end of this paper.



Do back belts decrcase the load experienced by the low
baek?

Onc of our best methods for cstablishing the answer to
this question is Lo cxaminc muscle activity. If back belts
decreasc the load on the low back, we would expect to see
a decrease in the electrical activity of the powerlul back
muscles. However, studics have convincingly shown that
there is no difference in back muscle activily when wearing
a bell compared with not wearing onc (8, 13). Thus, back
belts do not appear to lessen the load experienced by
muscles of the lumbar spinc (low back).

Some have hypothesized that back belts help to reduce
the load on the low back by increasing intra-abdominal
pressure (IAP). Indeed, lifting while wearing a belt docs
appear to increase [AP (5, 9). Ycars ago, higher IAP was
thought to be benceficial by adding supporting forces to the
low back (3, 14). However, recent data have caused this
theory to be rcevaluated (72, 16). It now appcars that
incrcascd TAP has little, if any, cflect that would decrease
the load on the spinc.

Do back belts help to stiflen the spine (make it stronger)?

While it is generally believed that increased TAP does
not reduce the spinal load, the possibility exists that higher
IAP may assist the low back by increasing the stiffness of
the spine. Unfortunately, this is a diflficult claim to test
scientifically. Current thinking is that cven if higher IAP
does provide some additional stiffness, the advantage
gained is probably fairly small (13, 19). Thus, at the
present time, most back injury cxperts [ecl that the justifi-
cation for wearing belts based on incrcascd IAP is prob-
ably not warranted.

Do back belts restrict spine mobility and hazardous
movements?

There is evidence to suggest that certain types of belts
restrict the amount of side-to-side bending and trunk twist-
ing that a worker can perform (19). This may be in part
responsible for the reported perception of increased sta-
bility of the trunk by wearcrs. However, bells currently
available do not appcar to restrict forward bending of the
lumbar spine. This appcars to be an important exception,
because of the fact that the strength of the spinc and its
ability to tolerate loads arc considerably lower when the
worker is in a forward bent position (7). Furthermore,
this posture is associated with increased risk of back injury
(15). Therefore, while the reduction in side bending and
twisting is viewed as generally positive, the fact that cur-
rent belts do not restrict forward bending means that back
belts still allow individuals to subject their spines to haz-
ardous postures.
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Do back belts improve an individual’s load tolerance?
One possible beuefit of back belts is that they might
provide a "salcty margin” by incrcasing the tolerance of
individuals to hcavy loads. However, data [rom rccent
studics have indicated that wearing a back belt docs not
increasc an individual’s ability to sustain additional loads
in forward bending, side bending, or twisting (19). Thus,
it docs not appear that belts provide an additional salely
margin by increasing a worker’s tolerance to heavy loads.

Does use of back belts in industry decrease the incidence
of back injuries?

Scveral recent studies have been performed that at-
tempted to determine whether belts actoally do reduce the
incidence of injury (2, 6, 18 20). Unfortunatcly, the
studies performed thus far have been of widely varying
quality. Only two back belt studics have been performed
that use the method that provides the highest quality data
(i.c., prospective studics using matched control groups).
Thesc studies were performed by Reddell (78) and Walsh
(20).

The Walsh (20) study is the one pointed to most [re-
quently by back belt proponents as cvidence of the effec-
tiveness of back belts. The investigators studied 81 work-
ers in an industrial warchouse sctting. Results of this
study did, in fact, demonstratc a rcduction in lost-time
back injurics duc to use of back belts, but careful scru-
tiny of the data indicates that the benefit was found only
among workers who had expericnced previous back inju-
rics. No bencflit was obscrved for previously uninjured
cmployecs.

The sceond of these studics examined the clfectiveness
of back belts, in which 642 airlinc baggage hana'crs were
observed (15). Thesc researchers found no differcnces in
back injury incidence rates between groups using back
belts and those not using belts. However, these rescarch-
ers did discover a disturbing trend. Workers who started
the study wearing back belts and dropped out (discon-
tinued use of the belts) had a higher incidence of back
injury than any other group. The rescarchers in this study
concluded that back belt usc may cause some physical de-
pendency, lcaving the back at increased risk when the de-
vice is withdrawn.

It is important to note that neither of the studies (I8,
20) demonstrated that belt use had any benefits for un-
injured workers. Howevcr, it is noteworthy that belts did
scem 10 help workers who had experienced prior back in-
juries. This indicates that belts may have some usclulness
in the workplacc under certain circumstances.



POTEN

The following arguments are typical of back belt
detractors:

1. Back belts may lcad to weakened back muscles
(muscle atrophy).

2. Back belt usc causcs workers to develop a “false
sense of security.”

3. Incrcascd IAP observed during back belt usc may
result in adverse physiological changes.

Let us examinc the cvidenee with regard to thesc issucs.

Do back belts cause back muscles to become weaker
(atrophy)? '

Several studics have cxamined this issuc, and all of
these studics scem to agrec that back belts do not lead to
a decrease in muscle strength, at lcast over the short term.
This is consistent vt the observation that back muscle
activity is nol decreased with belt use, as mentioned above.
Howecver, a recent Swedish study suggested that while back
belt use does not result in loss of strength, muscular
cndurance may be decrcased with prolonged belt use (6).

Do back belts create a false sense of security?
There is some cvidence that belts may lead to a false
sensc of sceurity in workers. As noted above, lifting belts

IAL DRAWBACKS OF BACK BELTS

does not appear (o incrcase an individual’s load tolcrance.
However, studies have indicatcd that workers arc willing
to lift up to 20% more weight when wearing a belt (10).
Thus, it appears that workers who use belts appcar willing
to place higher strain on the back and, in fact, are willing
to work at a higher percentage of thcir maximum load
tolcrance. Therefore, workers who wear belts may be
working with a decrcascd safely margin with regard to the
low back.

Do back belts result in adverse physiological changes?

Back belts do secm to cause certain unwanted physio-
logical changes to occur. The most significant of these is
the increasc in blood pressure that has been observed
when lifting using a belt. Blood pressure has been shown
to be elevated almost 15 mm Hg when lifting with a belt
(7). Any individuals with a history of heart problems or
those with significant cardiovascular risk factors should
consult a physician prior to donning a back belt. An in-
crcase in blood pressure by 15 mm Hg may lead to serious
health problems among those with a history of cardio-
vascular problems.

SUMMARY A ) RECOMMENDATIONS

The foregoing information indicates a somewhat mixed
bag of cvidence—some in support of back belts and some
in opposition. Evidence supporting use of back belts in-
cludes some restriction in ¢nd-range motion of twisting
and side bending, clinical evidence of a dccrcase in lost-
time back injurics among those with prior back injurics,
and a suggestion of increased trunk stiffness that may be
of some benefit. Evidence in opposition of back belt use
includes an increased risk of injury upon discontinuing belt
use, increased blood pressure, and a false sense of security
that may lead workers to overstrain their backs.

This review of the literature indicates that the following
approach to use of back belts should be lollowed (17):

1. Back belts should be treated as a prescription item
and should be provided only to individuals having had a
previous back injury. Thesc workers should be weaned
from the belts as soon as it is appropriate.

2. Back belts should not be universally distributed to
all workers at a worksite, given the lack of demonstrated

elfectiveness among uninjured workers and a potcntial
incrcascd risk of injury alter discontinuation of usc.

3. Individuals considered for a back belt prescription
should be screened for cardiovascular risk because of the
increascd blood pressurc associated with belt use.

4. Individuals using back belts should be required to
participate in a mandatory exercise program and should
continuc in the program after being weaned from the belt
during the period of incrcased back injury risk.

5. Workers using back belts should be exposed to a
mandatory education program to ensure that the back
belts arc uscd properly.

6. A full ergonomic assessment of the workplace
should be performed to reduce any physical hazards that
may increase the incidence of back injurics.

The evidence presented in this paper suggests that back
belts have a rather limited role to play in controlling the
costs and incidence of back injuries. Reliance on back
belts as a sole method of combatting this problem clearly



does not provide an effcctive solution. Effective back
injury control programs tend to emphasize job redesign,
where the worker’s job is changed to reduce the amount
of manual lifting that has to be done (or the lifting that
must be done is made easier) (17). Methods of job re-
design applicable to the mining industry are contained in
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the USBM Information Circular 9235 (4). Employers who
arc intercsted in keeping the cost of back injuries down
are encouraged to focus on job design as a primary
method of injury control, and if back belts are to be used,
careful consideration should be given to the factors
discussed above.

INCES

11. McGill, S. M. Biomechanics and Lifting Belts. Pres. at Low Back
Injury Symp., Columbus, OIl, Apr. 14-15, 1993; available from S. Gal-
fagher, BuMincs, Pittsburgh, PA.

12. McGill, S. M., and R. W. Norman. Rcassessment of the Role of
Intra-Abdominal Pressure in Spinal Compression. [irgonomics, v. 30,
No. 11, 1987, pp. 1565-1588.

13. McGill, S. M., R. W. Norman, and M. T. Sharratt. The Effects of
an Abdominal Belt on Trunk Muscle Activity and Intra-Abdominal Pres-
sure During Squat Lifts. LErgonomics, v. 33, No. 2, 1990, pp. 147-160.

14. Morris, J. M., ID. B. Lucas, and B. Bresler. Role of the Trunk in
Stability of the Spine. J. Bone Jt. Surg,, v. 43A, 1961, pp. 327-351.

15. Mundt, D. I, J. L. Kelsey, A. L. Golden, I1. Pastides, A. T. Berg,
J. Sklar, T. Hosea, and M. M. Panjabi. An Epidemiologic Study of Non-
Occupational Lifting as 1 Risk FFactor for Ilcrniated Lumbar Interverte-
bral Disc. Spinc, v. 18, No. 5, 1993, pp. 595-602.

16. Nachemson, A., G. B. J. Andcrsson, and A. B. Schullz. Valsalva
Manoever Biomechanics: Liffects on Lumbar Trunk Loads of Elevated
Intra-Abdominal Pressurc. Spinc, v. 11, No. 5, 1986, pp. 476-479.

17. O'Green, J. E., R. I1. Peters, and A. B. Cecala. AEP Fuel Sup-
ply's Ergonomic Approach to Reducing Back Injuries. Pres. at the 23rd
Annu. Inst. Min. Health, Saf. and Res., Biacksburg, VA, 1992, pp. 187-
196; available from S. Gallagher, BuMines, Pitisburgh, PA.

18. Reddell, C. R., 1. J. Congleton, R. D. Ilutchingson, and J. I
Montgomery. An Lvaluation of a Weightlifting Belt and Back Injury
Prevention Training Class for Airline Baggage 1landlers. Appl. Ergon.,
v. 23, No. 5, 1992, pp. 319-329.

19. Seguin, 1., and S. M. McGill. The Effccts of Abdominal Belts on
Passive Stiffness of the Trunk About Three Axes. Pres. at Flum. Factors
Assoc. Canada 25th Annu. Conf., [lamilton, Ontario, Canada, 1992,
pp. 67-72; available from 8. Gallagher, BuMincs, Pittsburgh, PA.

20. Walsh, N. E,, and R. K. Schwartz. The Influence of Prophylactic
Orthoses on Abdominal Strength and l.ow Back Injury in the Work-
place. Am. J. Phys. Med. & Rehab., v. 69, No. 5, 1990, pp. 245-250.





