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A b d o m in a l  B elts for  M a n u a l  H a n d l in g
IN INDUSTRY! The evidence for and against

BY RS BRIDGERSUMMARY The pa per reviews research on the use o f  abdom inal belts fo r  
industrial back injury prevention program m es. The evidence fo r  biomechanical, 
physiological and psychophysical effects o f  belt use is presented, follow ing a brief theoretical discussion. Although 
there is some laboratory evidence that abdom inal belts pro tect the spine when lifting, the findings o f  f ie ld  studies are 
equivocal. Previously injured workers seem to benefit the m osi both from  "back school" training com bined with wear­
ing abdom inal belts a t work. However, fa r  from  being the solution to industrial manual handling problem s, abdom i­
nal belts have only a sm all p a r t to p lay  in comprehensive risk m anagement program m es aim ed a t reducing back p ro b­
lems in the workplace.
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INTRODUCTION

“Ergogenic corsets” , “back belts” or 
“abdom inal belts” are currently being 
evaluated as a form  of protection against 
low -back injury for use in industrial 
m anual handling operations (M agnusson 
et al', Soh et al2). Unlike other products 
designed  to safeguard  the health  of 
industrial workers, the effectiveness o f 
these devices rem ains unproved 
(Rabinowitz et aP). In the present paper, 
the results o f a m anual search of the lit­
erature on ergonom ics and industrial 
safety was carried out. The evidence for 
and against the prescription o f abdominal 
belts in industry is reviewed. Using an 
analogy with other m edical products, if 
belts are to be accepted as a form  o f pro­
tection against industrial injury, a body 
o f evidence from laboratory and clinical 
(industrial field) trials is needed which 
demonstrates

• That the use of the belts confers some 
kind o f biom echanical advantage which 
will protect the spine from  injury in the 
workplace

• That the occupational use o f the 
devices does not have unwanted or unex­
pected side effects which im pact nega­
tively on the health o f the worker
THEORETICAL BACKGROUND

The practice o f w rapping m aterials 
around the waist with the aim  of improv-
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ing posture and poise is found throughout 
history and across cultures. Shah4 for 
exam ple, reports that in Nepal, m ost peo­
ple who lift and carry heavy weights 
wrap a 5 m etre length o f cloth (called a 
“Patuka”) around the waist before work. 
Anecdotally, it is thought to reduce the 
prevalence o f occupational low back 
pain.

It was K eith5 who first proposed that 
intra-abdom inal pressure (IAP) resulting 
from  contraction o f the abdom inal m us­
cles during lifting acts to reduce the load 
on the spine. M orris et al used a biom e­
chanical approach to support the argu­
m ent that IA P reduces spinal com pres­
sion directly, by the upward hydraulic

action on the diaphragm , and by exerting 
an extensor m om ent about the spine 
(Figure 1). The extensor m om ent thus 
produced, was thought to assist the back 
extensors.

For a given load, IA P assistance would 
reduce the back m uscle extensor force 
required and therefore the com pressive 
loading on the spine.

If  IA P does low er spinal com pression 
by exerting a hydraulic tensile force on 
the diaphragm  and a spinal extensor 
mom ent, then abdom inal belts w ould be 
hypothesised to augm ent this effect by 
assisting the abdom inal muscles in gen­
erating IAP. Furtherm ore, since IA P is 
generated by abdom inal m uscle contrac­

tion  and since abdom inal 
m uscle contraction is associ­
ated w ith an increase in the 
flex ion  m om ent about the 
spine (M cGill and N orm an7), 
abdom inal belts w ould facili­
tate increased IA P and a low ­
ered flexion moment.

Alternatively, IA P may pro­
tect the loaded lum bar spine 
indirectly. Contraction o f the 
abdom inal m usculature sets 
up lateral forces which act on 
the spine v ia the pelv is, 
ribcage and lum bodorsal 
facia, acting like guy ropes 
which stabilise a m ast inside a 
now, rigid , cylinder. T his 
argum ent w as echoed  by 
Aspden8, using a novel bio­
mechanical approach (based 
on the m echanics o f m asonry 
arches). A spden argued that 
the m ore an arch (i.e. the lum ­
bar spine, in this case) is com ­
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pressed, the stiffer and m ore resistant to 
buckling it becomes. IA P m ay therefore 
help to m aintain the alignm ent o f the 
m otion segments and prevent injury due 
to sm all displacem ents o f structures at 
the level o f the facet join ts and interver- 
tebral discs.

Table 1 summarises the possible bene­
fits and possible negative side effects of 
occupational wearing of abdom inal belts 
in industry.
DOES IAP REDUCE SPINAL COMPRESSION 
WHEN LIFTING?

M cGill and N orm an7 used biom echan­
ical m odels to calculate the L4/L5 reac­
tion force and the IA P and abdominal 
flexion m om ent in a lifting task. The 
forces and the m om ent created by the 
increased IA P were not sufficient to 
overcom e the flexion m om ent and result­
ing lum bar com pression caused by the 
increased  abdom inal m uscle activity. 
Greater levels o f IA P could only be cre­
ated by further abdominal com pression 
according to M cGills model, leading to 
the conclusion that IA P m ay not alleviate 
spinal com pression at all.

Rather than reducing spinal com pres­
sion, it seems more likely, as suggested 
by Chaffin9, that abdom inal m uscle activ­
ity in lifting tasks is part o f a complex 
process o f co-contraction of m any differ­
ent muscles which act to stabilise the 
trunk. A lthough researchers often choose 
to m odel lifting tasks two-dim ensionally 
(the ubiquitous sagittal plane lift), in 
reality the trunk is a three dim ensional 
structure designed to m ove in three 
dim ensions. O blique/transverse muscle 
cocontraction during sagittal lifting may 
just be the natural response of the three- 
dim ensional trunk control and stabilisa­
tion system.

If  this view is correct, increased IAP 
during lifting m ay be no m ore than a side 
effect of the operation of this system.
DO ABDOMINAL BELTS INCREASE IAP WHEN 
WORN?

M cGill et al'° m easured back extensor 
EM G  and IA P w hen subjects lifted 
weights wearing a com petition weight 
lifter's belt. A lthough IA P did increase 
when the belt was w orn (from  99mm Hg 
to 120mmHg) there was no correspond­
ing reduction in back extensor activity. 
W hen subjects held their breath when 
lifting, increases in IA P w ere also 
observed and w ere accom panied by 
reductions in back extensor EM G  - irre­
spective of whether a belt was worn.

Although there is no direct evidence 
one w ay or the other, increased IA P 
accom panying belt use m ay increase the 
risk of trunk injury (such as umbilical 
herniation) or increase load on the car­
diovascular system by im peding venous 
return to the heart.
DOES WEARING AN ABDOMINAL 
BELT REDUCE BACK MUSCLE FATIGUE 
WHEN LIFTING?

Ciriello and Snook11 m easured fatigue 
o f the back extensors in 13 m ale industri­
al workers who lifted average loads of 
28.1 kg, 4.3 times per minute for four 
hours a day. A belt was worn on two of 
the days. M axim um  isokinetic endurance 
decreased by 9 to 11% after four hours of 
lifting. This change was not significantly 
different when a belt was worn, neither 
were there differences in the power spec­
trum  of the EM G  signal as indicated by 
m edian frequency analysis (D eLuca12) 
Subjective ratings o f effort w ere not 
influenced by back belt wearing.
DOES WEARING AN ABDOMINAL BELT HAVE 
AN OVERALL PROTECTIVE EFFECT?

R eilly  and D av ies13 evaluated  a 
weightlifters belt by having subjects lift a 
30 kg weight for eight sets o f twenty rep­
etitions. Spinal shrinkage as a result o f 
the task-induced loading (using stadiom- 
etry, Eklund and C orlett14) was reduced 
by 49%  when the belt was worn (from 
4.08 m m  to 2.08 mm .) Spinal shrinkage 
is measured by recording reductions in 
stature over a period o f lifting. The 
reductions are caused by the egress of 
fluid from  the intervertebral discs due to 
the loading. Spinal shrinkage is used as 
an index of the cum ulative com pressive 
loading on the spine during the perfor­
m ance of a task.

Perceived exertion was also low er with 
the b e l t . M agnusson et al' compared lift­
ing with and without a belt when subjects 
lifted 10 kg. from  floor to desk height 
twice per m inute for 5 m inutes. Spinal 
shrinkage was lower when the belt was 
used as was back m uscle EM G  (nor­
m alised with respect to each subject's 
m axim um  voluntary contraction).
DOES WEARING AN ABDOMINAL BELT GIVE 
LIFTERS AN INCREASED SENSE OF STABILITY 
AND SECURITY?

Both M cGill et al'", Reddell et a l15 and 
M agnusson et al' report that wearing 
either com petitive weightlifter's belts or 
abdominal belts for industrial workers 
increases the sense of security. M cCoy et 
al'6 found that subjects self-selected

weights which were 19% heavier when 
they w ere wearing belts.

This finding is in agreem ent with the 
predictions o f “R isk  H oem oestasis 
Theory” which predicts that the safer we 
perceive ourselves to be, the more dan­
gerously will we behave. It has been 
dem onstrated, for exam ple, that drivers 
o f cars equipped w ith air bags drive m ore 
aggressively, offsetting the effect o f the 
air bag for the safety o f the driver and 
increasing the risk o f death to other road 
users and pedestrians (Peterson et al'1). 
The theory predicts that abdom inal belts 
w ill cause users to lift in a m ore danger­
ous w ay or attem pt to lift heavier loads. 
A better way to im prove industrial safety 
is to m ake people m ore aware of the dan­
gers inherent in m anual handling o f loads 
and to m inim ise the danger by m echanis­
ing the task or reducing the load to be 
lifted.
DO ABDOMINAL BELTS PROTECT 
INDUSTRIAL WORKERS IN PRACTICE?

W alsh and Schw artz18 divided 90 gro­
cery  w arehouse w orkers into three 
groups in a six m onth investigation. 
Group 1 (control) received no interven­
tion. Group 2 received a 1 hour training 
session on back pain prevention. Group 3 
received the training and a m oulded 
spinal orthotic brace to be worn at work. 
There were no significant differences in 
injury rates or productivity between the 
three groups over the study period. Lost 
time was significantly low er in Group 3, 
how ever (2.5 days lower, on average). 
The groups w ere further divided into 
high and a low risk workers. H igh risk 
workers in Group 3 had significantly 
few er injuries and lost tim e suggesting 
that previously injured workers will ben­
efit the m ost from  this form  of interven­
tion.

Reddell et al'5 evaluated an abdom inal 
belt and back program m e am ongst a 
group o f airline baggage handlers. Lost 
w orkdays and back injuries w ere not 
reduced, but back injuries increased and 
were more severe after belt use was dis­
continued. M itchell et al'9 exam ined belt 
use. training, back injury and lost time in 
a US Air Force base. The predictors of 
low back injury were as expected - time 
spent lifting and previous back injury. 
Back training program m es were found to 
have a sm all preventative effect as did 
the use of back belts. However, the costs 
o f treating injuries when they did occur 
w ere found to be higher am ongst belt 
w earers leading the authors to conclude 
that belt use was not indicated in this 
type of work.
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DOES OCCUPATIONAL ABDOMINAL BELT WEARING DE­
CONDITION THE TRUNK MUSCULATURE?

The evidence suggests not. M cGill et a /10 noted 
that even though belt wearing does reduce abdom i­
nal m uscle EM G during lifting, the reduction is not 
large. Even when lifting heavy loads (above 70 kg) 
w ithout a belt, peak abdominal m uscle EM G levels 
are a small percentage of those observed when sub­
jects exert a m axim um  voluntary contraction of 
their abdom inal m uscles. Therefore, the abdominal 
training effect o f lifting is likely to be small (com ­
pared, for exam ple with coughing or laughing). 
Walsh and Schw artz18 m easured abdom inal strength 
before and after the six month study period and 
found no evidence for a reduction in abdominal 
strength am ongst belt wearers com pared with con­
trols.

Table 1. P ossib le  Benefits and P o te n tia l N ega tive  Side Effects of  
A bdom in a l B elts in Industry.

IS ABDOMINAL BELT WEARING HAZARDOUS FOR 
WORKERS WITH LATENT CORONARY HEART DISEASE?

It is known that both belt wearing and breath 
holding while lifting increase IA P and intra-thoracic 
pressure. H unter et al20 had subjects hold 40%  of 
their m axim um  weight in the dead lift posture for 
two m inutes. Blood pressure and heart rate were higher when 
the belt was worn leading to the conclusion that cardiac com ­
prom ised individuals are probably at greater risk when exer­
cising while wearing back supports. It is known that increased 
intra-truncal pressure hinders venous return to the heart and is

Possible Benefits
1. Increased IA P and reduced spinal com pression when lifting
2 Stabilisation o f lum bar m otion segments
3. Stiffening of lum bar spine due to increased IAP
4. Lifter "reminded" to avoid lum bar flexion and lift correctly
5. "Splinting" action o f belt. Dangerous motions such as excessive sagittal 
flexion and axial rotation are restricted because the belt stiffens the trunk
6. Increased sense of security and stability

Possible Hazards
1. Increased IA P but no reduction in spinal com pression when lifting
2. D e-conditioning o f trunk m usculature through long-term  use
3. Raised blood pressure increases risk o f blackouts, stroke or heart attack
4. Increased risk of umbilical or hiatus hernia
5. Increased sense of security and stability causes workers to take unnec­
essary risks
6. M anagem ents issue belts to "protect" workers instead of redesigning or 
m echanising hazardous operations

• PHYSIOTHERAPISTS

A R E  V O U  C O N S I D E R I N G  
W O R K I N G  IN T H E  U K ?

Then talk to the company with years of experience of 
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Benefits include:

Assistance with and payment of CPSM  fees 
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Simply commit to work for us for 16 w< cks and w<. will do 
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follow ed by a rush upon pressure release which can cause uncon­
sciousness in extrem e cases. M cGill et a lm speculate that this 
may explain the high incidence of heart attacks am ongst unfit 
people carrying out cyclic lifting activities such as snow shovel­
ling.
LIMITATIONS OF THE STUDIES

M any of the fundam ental studies cited are o f interest because 
they elucidate the mechanism s underlying injury and protection 
against injury. The m ain drawbacks are that they are carried out 
on small num bers o f young subjects, often students, who are not 
representative of likely industrial users. A m ajor weakness of 
those studies which have found m odest benefits from abdominal 
belt usage is that posture was not m easured. It is possible that 
belt wearing altered subjects’ posture when lifting and that the 
benefit was, indirect, due to the change in posture rather than a 
protective effect o f the belt itself.
CONCLUSIONS AND RECOMMENDATIONS

1. A lthough the m echanism  is unclear, belts do seem to provide 
some type o f protection in light tasks such as grocery selection 
(where the loads are normally light but the lifting and bending 
frequency is great). Previously injured workers benefit the most.

2. W ith heavy tasks, the evidence is less clear and there are real 
concerns about whether belts create a false sense of security and 
encourage workers to lift heavier weights.

3. There are real concerns about possible side effects o f occu­
pational belt use. A lthough there is no evidence for decondition­
ing of the trunk muscles, chronically increased IA P in the w ork­
place may bring with it cardiovascular and other risks.

Clearly, these devices should never be issued as quick fixes to 
“solve” manual handling problem s in industry. A proper assess­
m ent o f the work environm ent should first be carried out to 
determ ine the scope for am elioration through m echanisation, 
redesign (reduction) o f the loads or im provem ent o f the work 
environm ent (see Bridger21, for exam ple). The cardiovascular 
and general health status o f the w orkforce should be w ell-under­
stood before considering belts. Belts should only be issued as 
part o f a com prehensive program m e of risk m anagem ent and 
only worn for short periods for the perform ance of specific tasks.M e d a c s ,  T h e  O ld  S u rg e ry , 4 9  O t le y  S tre e t,  S k ip to n ,  N o r th  Y o rk s h ire , B D 2 3  1 E T  E n g la n d  

M e d o c s  is th e  U K 's  le a d in g  h e a l th  p ro fe s s io n a l r e c r u i tm e n t  a g e n c y .

A  m em ber o f the  C orpora te  Services G roup  pic
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