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APPENDIX F L A
" RESPIRA PR N
OSHA 29 CFR 1910.134

(a) Permissible Practice

(1) Ino the control of those occupational diseases caused by breathing air
contaminated with harmful dusts, fogs, fumes, mists, gases. smokes, sprays, or
vapors, the primary objective shall be to prevent atmospheric contamination.
This shall be accomplished as far as feasible by accepted engineenng control
measures ( for example, enclosure or confinement of the operation, general
or local ventilation, and substitution of less toxic materials). When etfective
engineering controls are not feasible, or while they are being instituted,
appropnate respirators shall be used pursuant to the following requirements.

(2) Respirators shall be provided by the employer when such equipment is
necessary to protect the health of the employee. The employer shall provide
the respirators which are applicable and suitable for the purpose intended.
The employer shall be responsible for the establishment and maintenance of
a respiratory protection program which shall include the requiremenc.
outlined in paragraph (b) of this section.

(3) The employee shall use the provided respiratory protection in accordance
with instructions and training received.

(b) Requirements for a Minimal Acceptable Program

(1) Written standard operating procedures governing the selection and use ot
resprrators shall be established.

(2) Respirators shall be selected on the basis of hazards to which the worker
15 exposed.

(3) The user shall be instructed and trained in the proper use of respirators
and their limitations.

(4) Respirators shall be regularly cleaned and disinfected. Those used by

more than one worker shall be thoroughly cleaned and disinfected after each
use.

(5) Respirators shall be stored in a convenient, clean, and sanitary location.

(6) Respirators used routinely shall be inspected during cleaning. Worn or
deteriorated parts shall be inspected during cleaning. Worn or deteriorated
parts shall be replaced. Respirators for emergency use such as self-contained

devices shall be thoroughly inspected at least once a month and after each
use.
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" (7) Appropriate surveillance of work area conditions and degree of empiovee

exposure or stress shall be maintained.

~ (8) There shall be regular inspection and evaluation to determine the

continued effectiveness of the program.

(9) Persons should not be assigned to tasks requiring use of respirators unless
it has been determined that they are physically able to perform the work and
use the equipment. The local physician shall deterrrune what health and
physical conditions are pertinent. The respirator user's medical status should
be reviewed periodically ( for instance, annually).

(10) Approved or accepted respirators shall be used when they are available.
The respirator furnished shall provide adequate respiratory protection
against the particular hazard for which it is designed in accordance with
standards established bv competent authorities. The U.S. Department of
Interior, Bureau of Mines. and the U.S. Department of Agnculture are
recognized as such authorities. Although respirators listed bv the US.
Department of Agriculture continue 1o be acceptable for protection agaidst
certain specified pesticides. the U.S. Department of the Interior. 1s the
agency now responsible for testing and approving pesticide respirators.’

(c) Additional Guidelines

Selection of Respirators

Proper selection of respirators shall be made according to the guidance
American National Standard Practices for Respiratory Protection Z88.2-
1969. (Note; this ANSI Standard has now been updated to Z88.2-1988)

Air Qualiry

(1) Compressed air. compressed oxygen. liquid air, and liquid oxvgen used
tor respiration shall be of high purity. Oxygen shall meet the requirements of
the United States Pharmacopoeia for medical or breathing oxygen.
Breathing air shall meet at least Grade D breathing air as described in
Compressed Gas Association Commodity Specification G7.1-1966.
Compressed oxygen shall not be used in supplied-air respirators or in open
circuit self-contained breathing apparatus that have previously used
compressed air. Oxygen must never be used with air line respirators.

(2) Breathing air may be supplied to respirators from cylinders or air
COIpressors.

(1) Cylinders shall be tested and maintained as prescribed in the

Shipping Container Specification Regulations of the Department of
Transportation (49 CFR Part 178).
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(i) The compressor for supplying air shall be equipped with necessary
safety and standby devices. A breathing air-tvpe compressor shall be
used. Compressors shall be constructed and situated so as to avoid
entrv of contaminated air into the system and suitable in-line air
purifving sorbent beds and filters will be installed to further assure
breathing air quality. A receiver of sufficient capacity to enable the
respirator wearer to escape from a contaminated atmosphere tn event
of compressor failure, and alarms to indicate compressor failure and
overheating shall be installed in the system. If an oil-lubricated
compressor is used, it shall have a high-temperature or carbon
rmonoxide alarm. or both. If only a high-temperature alarm is used.
the air from the compressor shall frequently be tested for carbon
monoxide to insure that it meets the specifications in paragraph (d)(1)
of this section.

(3) Air line couplings shall be incompatible with outlets for other gas systems
to prevent inadvertent servicing of air line respirators with nonrespirable
gases or oxygen.

| 3
(4) Breathing gas containers shall be marked in accordance with Ameri¢an
National Standard Method of Marking Portable Compressed Gas Containers
Identifv the Material Contained, Z48.1-1954; Federal Specification B!
Al03a “une 21,1968, Air Compressed for Breathing Purposes; or Intenm
Federal Specification GG-B00675b, April 27,1965, Breathing Appdrartus,
Self-Contained.

Use of Respirators

(1) Standard procedures shall be developed for respirator use. These should
include all information and guidance necessary for their proper selection,
use. and care. Possible emergency and routine uses of respiratorv protection
should be anticipated and planned for.

(2) The correct respirator shall be specified for each job. The respirator type
is usually specified in the work procedures by a qualified individual
supervising the respiratory protection program. The individual issuing them
shall be adequately instructed to insure that the correct respirator is issued.

(3) Written procedures shall be prepared covering safe use of respirators in
dangerous atmosghcres that mught be encountered in normal operations or
in emergencies. Personnel shall be familiar with these procedures and the

available respirators.

(i) In areas where the wearer, with failure of the respirator, could be
overcome by a toxic or oxygen-deficient atmosphere, at least one
additional man shall be present. Cornmunications (visual, voice, or
signal line) shall be maintained between both or all individuals
grescm. Planning shall be such that one individual will be unaffected

y any likely incident and have the proper rescue equipment io be
able to assist the other(s) in case of emergency.
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(ii) When self-contained breathing apparartus or hose masks with
~blowers are used in atmospheres immediately dangerous to life or
health. standby men must be present with suitabie rescue equipment.

(iii) Persons using air line respirators in atmospheres immediately
hazardous to life or healith shall be equipped with safety harnesses
and safety lines for lifting or removing persons from hazardous
atrnospheres or other equivalent provisions for the rescue of persons
from hazardous atmaospheres shall be used. A standby man or men
with suitable self-contained breathing appararus shall be at the
nearest fresh air base for emergency rescue.

(4) Respiratory protection is no better than the respirator in use, even though
it is worn conscientiously. Frequent random inspections shall be conducted
by a qualified individual to assure that respirators are properly selected,
used, cleaned. and maintained.

(5) For safe use of any respirator. it is essential that the user be properly
instructed in its selection, use, and maintenance. Both supervisors and
workers shall be so instructed by competent persons. Training shall provide
the employees an opportunity to handle the respirator, have it fitted - ¢
roperly, test its face-to-facepiece seal, wear it in normal air for a long
amiliarity period. and, finally, to wear it in a test atmosphere. .

(i) Every respirator wearer shall receive fitting instructions including
demonstrations and practice in how the respirators should be worn,
how to adjust it, and how to determine if it fits properly. Respirators
shall not be worn when conditions prevent a good face seal. Such
conditions may be a growth of beard, sideburns, a skull cap that
projects under the facepiece, or temple pi--es on glasses. In additiorn,
the absence of one or both dentures can scnously affect the fit of a
facepiece. The worker's diligence in observing these factors shall be
evaluated by periodic check. To assure proper praotection, the
facepiece fit shall be checked by the wearer each time he puts on the
respirator. This may be done by following the manufacturers
facepiece fitting instructions. '

(1) Providing respiratory protection for individuals wearing corrective
glasses is a serious problem. A proper seal cannot be established if
the temple bars of eye giasses extend through the sealing edge of the
full facepiece. Wearing of contact lenses in contaminated
atmospheres with a respirators is not allowed. Systems have been
developed for mounting corrective lenses as part of the facepiece.
The facepiece and lenses shall be fitted by qualified individuals to
provide good vision, comfort, and gas-tight seal.

(iii) If corrective spectacles or goggles are required, they shall be worn
s0 as not to affect the fit of the facepiece. Proper selection of
equipment will minimize or avoid this problem.
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in Care of Respiratol ' -

(1) A program for maintenance and care of respirators shall be adjusted to
the type of plant, working conditions, and hazards involved. and shall include
the following basic services:

(i) Inspection for defects (including a leak check),
(ii) Cleaning and disinfecting,
(iii) Repair, |
(iv) Storage
Equipment shall be properly maintained to retain its original effectiveness.

(2) All respirators shzll be inspected routinely before and after each use. A

respirator that is not Jutinely used but is kept ready for emergency use shali
be inspected after each use and at least monthly to assure that it is in b
satisfactory working condition. '

(1) Self-contained breathing a?lpgarams shall be inspected monthly. *
Air and oxygen cylinders shall be fully charged according to the -
manufacturer's instructions. It shall be determined that the regulator
and warning devices function properly. :

(i) Respirator inspection shall include a check of the tightness of
connections and the condition of the facepiece, headbands, valves,
connecting tubes, and canisters. Rubber or elastomer parts shall be
inspected for pliability and signs of deterioration.

(i) A record shall be kept of inspection dates and findings for
respirators maintained for emergency use.

(3) Routinely used respirators shall be collected, cleaned, and disinfected as
frequently as necessary to insure that proper protection is provided for the
wearer. Respirators maintained for emergency use shall be cleaned and
disinfected after each use.

(4) Replacement or repairs shall be done only by experienced persons with
parts designed for the respirator. No attempt shall be made to replace
components or make adjustments or repairs beyond the manufacturer’s
recommendations.

(5) After inspection, cleaning, and necessary repair, respirators shall be
stored to protect against dust, sunlight, heat, extreme cold, excessive
moisture, or damaging chemicals. Respirators placed at stations and work
areas for emergency use should be quickly accessible at all times and should
be stored in compartments built for this purpose. The compartments should
be clearly marked. Routinely used respirators may be placed in plastic bags.
(Sjtoragc should not be in a place that might subject the respirator to physical
amage.
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Comparison of Different
Approaches for the Prevention

of Low Back Pain

Stover Hoffman Snook -
.berty Mutual insyrance Company, Hoplnton. Massachusens

Three mawr 2pproaches have been used to reduce the prublem ,  breskrhrough 0 occur, emphasis should be placed un appiying

{ iow 2ack pain: traiming and educsnon, job design (ergo-
omics). and 10b placement tielection). Teainiag 1s the oldest and
mo1t cnenmon spproach. Teaching the sorker 10 lift with 3 strught
mack and dDent xnees i3 one of the oidest n-pes of traming found
v industry. Unfortuastely, it has been difficult tn prove the
flectuveness of this approach in reducing cumpensable low back
pain. More effective results have come [rom truning the worker
1 streagth and physical fitness and in training management on
yw 10 respond (o low back pain when it dues occue. The training

" peactiugners in treating low back pain 13 also important since
nanv long-rerm disability cases resuit from inappropriace treae-

1ent and/or the penlonged use of ineffective treatmend,

The ergonomuc approach of designing the job to fit the capa-
Miiities of the worker has received greater attennon in recent
vears Unnecessary benuing, twisting, and reaching are risk (ac-
3 o he avouded in good jub desiga. Criteria [oe determening
scesnive :nads have been deveioped fne use 1n evaluating and
gergning 1001, Sctudies have shown thet gaod job design can
educe up (0 one-third of compemuabie lwow hack pain. The use
{ ergonumic pairciples i b design can reduce the prubabslicy
uf inral and recurning epuaades, allow the worker with muderser
irmproms 10 siay on the ob longer. snd. permit the disabled
rurker (0 return (o the b soaner.

The third sppeaach to controlling low heck pein is joh place
ment, ar the seiection of the wurker 1o lu the joab. This appruach
n preirculariv useful for pihys chat are difficult to design or concral

ach e (refighters, police, 1nd ceram amsiruction snd delivery
recatmins. The use of medical cricema i jub placement can
dentily up 10 10 percent of yuung workers suscepeible w0 low
“ack pan. Seudres an sirengrh cesting mdicste chat che prubss
ity uf 3 musculinke!ctai isinder 13 up W theve times grester
~tven pih Wifting requirements anprosch o esceed the wirker's
nomctric strength capabiiy.

It 1w conduded that there 1 no yempie widutem 10 low hack
ain ardd thet all theee appreches are nevviaary fur the bhest
mnuhie cuntrnl ol the disawder, However, uwme appaumches are

v effective than achery and vimsokd e Lonsadered e 10 any
2rm o revduce lorw haack pan. Althemgh koerw vdge aheose
o hack pain s inued. enough 13 alremie known W sdeyuarely
Ywind the priblem. lmtesd of waimg he 3 nepr meducsl
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the knowledge that 13 sireadv avalable. Sasok, S Comparann of
cmmmuwmammmma.mm—x ‘
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Introduction i

Lrw hack pain is et 2 new problem—it s one of the aunor
concerns of Nermarding iimazzani, the (ounder of vccupainnl
madicine, lack in the late 16008.* Low hack pain 2iso artlicred
the anciere Eiypuans of S000 vears aga. ! Authortns now
licve that low faack pain existed hefore humans wond up on theer
hind lers and that many four-legred animals currently suffer from
this peohlem.' !

The speific cause of low hack aain i unknervn =% There
are mame wpaotheses, but few obevine data Given tiwe mined
knereviedae that exses about low hack pam, o o duetxful stwstber
the disoedeer can be toxailv presented 2t the present nme. o
arr, there & inke douht dat the disability and compensation
from ow hack pam am Ixe substantiadly reduced 10 contnuilabice
levelge™a

Mamn differem provervae technkues e boen used in .
wempung & reduce the problem of low hack pain m o ndusne,
Tl aahinapres can be grsomed imo ihnee ioneral apperaces:
DY imanng and cdteeaton, 2) ol dosgen (ergonomes ), and 1) j0ob
placvnanty (seleenonl The pumure of thes et & 10 revew
the thave pemeral anpraches and vy eompan: thent in ibwar o
Avinuies in roducing low hak poun

Training and Education

Teamawe unl cdstam s the okl and ot comanaiy el
peenh fr rnhnme ow bk pam i idusn Tramug pro-
prane luav inam dintiad nmand sorken, nunomsnie, aid
peatan s niw e kw ek pan

Training the Worker _
S o prremerd hunnrae e npmalh eeed G

B SR TSNS 10y HEMAIRT WM ATRS ) g RT Dutlnab und
weak prononhines Tramwene wo saee fivwmg fas luen 3 pan of alore
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Traimng n Sate Lifting

servrl suthies IR shemm ot approcmuaeiy oone ol of il
compensabie ow Daek N s e walt anogiet - [l
ks T O Consevuent iy, there has been i munore eoffoer e idusery
o trmn workers 0 it <dety. The ornginal concemt of afely Bfting
A bt trom e o et hie worker 1o mennenn 3 ey
Mok, D the xwees 1o lower the bedy, and then iftig wah
the ieg muscles Addisonal panciples of safe hfung were avven:
nuihv added. includmg holding o sdwext close 10 the boghe show,
smouth lifting wuhout eriang: wrmng wvith the feet inaead of
rwistag the trunk: 1kl the correa postioming of the fews, chin,
srms and hands 4019 Unfununaichy, there v not alwavs con-
wstency i the content of vanous afe lifting programs o4

Twn studies have repoaed 3 65 and "0 percent reduchion w
low nack diabihine a5 3 result of traming wurkers in the panciples
af safe Ufung! '™ Unforunacely. these studies wvere nether cone-
1rniled nor of sulticientiv long duration. Aconreding (o the Natkonal
'nattute for Occumunonal Safery and Health (NIOSH), the value
of riming programs n saie lifiing s open 0 quetidn hecause
there have boen no controlled <tudies showing 1 conseyuent
drop 1n manual handling 3caident mte or hack inury rate ¥ On
the ather hand. st studies nave reoonaey lisde or aoullea-
1n such teumung * <143 Two gudivs at the Universiee of Michigan
Invedgated (ne biomechanical aspects of lifung suh sty
hack/hent knees versus hfting sath bent hacksstraight knees. One
study concluded that sraght hack/hent knces should be rec.
ommended only for small, compacr ohjeas thar can be lifted
henveen the knees and ciase 10 the hodv.!#$’ The ather study
could find no clear momechanical ranonale lor deaiding hermoen
the mo hiting pastures.!' =4

Strength and Fitness Training

Cxercises 10 ancrease strength 3nd fitness have heen 2 mant of
O B3CK U trenment prorrams for many eoars, but oniv re-
cenuy have sirenuth and fitnexs progrmms been advocated in
induNifv To regduce or prevent the onset of low hack pan. Several
stucies Tave mdicated 2 posunve role (or strenmh and Htness
iraming n reducing the onset of low hack pan.!23=47 Three (xther
studies have demonsirxted the cffects of muscle sarenghening
exercises in revovenng from low hack main. /™= %' However, mox
Al imesngmtions of sirength and fitness have demonstrared re-
Jucions i low iack .t 354

Athougn there are conflicing data an the offequiveness of
seenthy and Bness tnanng, the ponine evidence apxan o
nunweieh the neszane tvaderer. The moat comanciy study was
conduaied by (Lidy and his axsoaiates wins used 2 Ine component
sl o uaiuae the iness of 1682 firdtighters ' The Inv
Compaments were D endursnee work nieasarcd (n o waes) at thwe
ciod o 20 mmcaes of heunr eate contrallen exerusee, 23 otal e
merrie streneth of sefertedd masgle groum; 3) ol of spine tles.
iy meisarcments, 1) diastedic Blexs ! prressure diemyg exerveee
o bean ee of WY ety peer nunnee: e §) hener e aftee
stanclardizext hewvvle exercise. The bretiginers were phacad oo
hree grongs et b mdedie i, and leas i) and moadonsd
o connpensable fow baek pon for perad of ouar vemies Ap-
prosmaeie " pereent of the e e ggeoagp cxperenoasd low ixuk
D compred to 4 onercent of the auddle tir groap and less dun
I percent toe the mon it groon. These swausinzanorms wore abw
ible 1 ahew reductd compenaation cost for the men it indhe

74
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Bacx Schools

e huh viu-»l BN TP G i et woeher i all asemy s
[ -fh:u't CAPC AL LTINS 3 K D MOrC e ChCs e o by
e hack care aned inctuds the previons wopies ot sade lilnng,
seeengah, and phwsical finess Momd ek s ol uxclude disaus.
sions on anatomy and pinvoiony of the lower back, Ry nige
NS, Pesuee, DSl Tness. U DUEARGON. Sonwe 1Tk wes ie
will alsn offer adwice on stress manaeement, copmnge with jun .
relaxanon, drug use and ahuse, e aud amd scute care, opede-
miology, acuvities of dasty bving, and wicional andance. Joh
simuiauon or 3cual visus to (he Auek piace CIn o e 3 pan
of the bhack school.

The ongimal concept of the back school was 10 educate natents
who were slready sulfenng (or had recentty syffered) from how
hack pan: se., it was 3 form of trearment. A more recont use of
the hack <«chool is to educate warkers i indusine on how 1o
prevent or reduce low tack pain. The curriculum s sinudar, hut
the studtnts are didferenc i that they mav noe have eyperience
‘ow hack pain.

There have only heen mo conirniled studics of the offeine-
ness of 1 low hack school used as a1 ‘reatment fur ppuents. The
first studv invesngated (he effect of the Sawdwsh <hool on
scute fow hack pain patents from the Volwo Compaie in Gote-
horg, Stveden.! ™ Twn hundred seventeen patents sere mndom
assigned 10 one of three tvpes of (reatment: hack scixdi, pinsica,
therapy, or placebo (treatment wuh shon waves of the lowest
possible intensity). me
18 supenar L nt of
ume required for retum 1o work/Aand thae the hack school 18
supentar ta the placeno in the ume required for nan rehief. T
second study invesuigated the effect of the Saedish hack schoos
on chronic low back pauents {rom an onthopaedic center in
England."'Y Seventy-eight patienis were randomiv assigned 10
the hack school or an exeracise-only group Patents in hoth grouns
improved in pain and funcuonal dsabudiey over the Art st weeks.
However, pauentt in the exeraisc-only group reverted (0 there
onginal levels of disshility at 18 sveeks. suic hack schooi patents
continued (0 :MProve, )

Preliminary results have been reponed for 3 contrulled study
of the effectiveness of 3 low back school as 3 preventne techinque
for workers. 3% The program was modeled after the Seedish hack
school and given 10 3,424 empiovees of the lkx-mg Company in

mculcm_\;_n_f_low hack n:uuwwn The e back schonl students
and 2 sinudar size contrnl geoun. The hack «cluxl sivo apresared
w have litthe offeat on o Mad\m__ﬂ_ﬁh‘nl'ﬁ%ulu of s
study have never been pubished. Other siidies hanve een re-
ported for proventive ames of hack schonls 1n imdusry, but ther
have neoe been comtealled stadies, Foe exannle, the Sothern
et Compine used the Galiforna ek Sl as o prevenuve
progewn (oe 30,000 warkers: they repon a 22 percent rethicton
i dow hack cases and 343 pereent eeducnion m lose work s
e two years ! U PEG Induniies used the Atlanta Hack Sclxoo?
a8 3 prevenive progeam (or 2,000 workens and reponted between
70 and 90 pervent reducnion i the aumber of e and the
ot of iqunes after oy ™ The Spane Fdwaanm Center
M Dallay repored 3 40 pereent reducnion in i waork b lore
the veur lollowmg hack solols conducted i egghit mdusiees ¥
It is difficult 10 2 the results of these sudies, Toneaee, e
cruse of the (ack «of contred gromps.
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Traiming Management

NE e o T Ind CUOCIHHIoN 1O peeTnt or eeduce eme ek
W0 nduNEAT s e 2hmesd eschuesiny dirceted wmard dwe
Feoncoby apnomant s the irmmmg of acimapemoent. As
s chthwfol wikalnr low hack poun can i

“irker
RO IRAIS R NINTTE VI
PRTLINRALIG R TTE WANTITSIATSS G AU o “Nevrrntany nrwuunm" )
Ceanmne o a oed DV NENIECTIONT T PeeRent peoae resuin
Ve e et ooy ) teoem e ek punen tha cews on QUE
war resnts e st with versiny incions, itggition,
mpttizanon, md Lok of follow-up and concem. Management
c o oeent Ay of chese sntons 1w imnnmg loremen, sa-
ATV, IO ILELICCTS 1] APPFOPReLate sesponses 1o low ok
Jmn
s feom the Waverhacuser Company indicite that workers
wath hack nnares wha gre off woek moee than six monids vy
alv 2 SO percent peasiithiv of (e retarming o producive
Nnpdenment, for more than one veae’s abnence, the pessibndine
o oonlv 28 percent, for mare than ave wear's alsence, the pos-
siheline of rezurning s almeost nil' 9! Rosen presents simalar sa-
gk Another studv enncluddes that, wath the passage of nme
Jleming imun. pauents increasingiy claborite and cxagperate
e swmptoms but are less ruly depressed by thesr prodica-
ment ! Bven of the pinsacal disatiliey remains consiane, the pa-
ney psvehoioeeal nosure and the Tikelihood of returmmg o
ork change These sudes emphasize the imporance of pro-
viding modihed, slternauve, of pan-ume fork as 3 means of
-wumung the anrker 10 the j1ob as quickiy 2s possible.' ' Na-
lemson revices e (udenee suggesiing the bendtits of carly
SSum o work !
Fuzler 3nd lwrper descmbe 2 program a8 Amenican Biltrite
here mumagement wis trimed in the posisne acceeance of low
K A Y an aumesphere was created where workers were
nuraged 10 repon il episodes of low back pan (¢ven nunor
iwdes ) 10 the company chinic. Immediate and consenatne in-
e trcarment was provided by the company nurse, including
INKLT Cducnion Altempts 'vere made o keep the worker on
‘hejob, often with moditied dunies that avre consistent wvith the
et s condinon i necesany refermils were made 1o the com.
N doaior anere treament ankd progress nere closety mony.
red. Over et vear peniod. forkers compensation costs for
ow ack <aims were seuuced from over $200,000 per vear o
w than £20 000 per vear—1 tenfold deerease. Although thes sas
n 3 contratled studv, the results are conainiv impressive.

aining the Practitioner

mmany medicll nemaonncet should be trained in the benefits
o 2y intervention, consenainy Lreaument, patent {ollow-up,
b placement echimques [hoth pinsecans and nurses should
Slamalaar sonh recent itertuee that abeectively ayahaes varous
™ ol treitment for low hack pamn ST 0 Aedical personned
wiald absy b Laoihar wah the pinsacal denvinds of xin peer-
MY e conguy o order o adegenedy place mured
aers and e emplones
Mere n Lode consensas on hoae lose fuack s shwonhd e
e or treated DHAIGNOMIC Crueen i treitment reimaes
OV Rreath mong pInsacns md oy ey e among patients
anmereied be the sune phasaicnsn ™ The greay varew of trem.-
Sdnd ther retune Lk ol sucass s trustraed neny phe
sand mwenes ke The memt inspuentdy cinedd waeree of
Andactwn wn mcdineal vare ameong panems wade foa back
N e Ladare oo e e an ackeyuaae explacsermn ol e probiem,
SO 491 TSI 0 POFe G AIIC Tesds P
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Wiese! 3nd hus assacmies have offend 3 gandardizasd sppaech
1 the dragmers and reament of ks Rack pgin? ** This appeusch
was usey My the authors 2 the fatomae Blearie vaweer Cumpany
10 monnne the e and weatment foe emplovees with low
hack nonn I there wan any dinaRreenent bymaeen the autieoes
{3 hey wWere 00 honoiit SUrRCYNS ) 3nd tie treatingt pEvsictan, the
iner wan conaced for full dincussion Gsaatly, 30 sercement
wan reached berween e phwicians, o oo, another phssacian
was comohiend for an mdepemdent opauon. The aumiber of low
hack patients decresen 29 percent tie Tiest swar and 44 percemt
the sceond vear: dans lom from woek datreased S1 percemt the
i var 3 MY pUTiUnE e ot e ow ek sunsen drnonmed
MH pereent the ine wear and 76 perceni the wecond war

Job Design (Ergonomics)

The erponomic approach of designing the job 1o §it the capaiul.
ies of the worker has recened greater auennon in recent vears.
Sattics have heen compiled that indicate the relationshp of
cenamn ob actviies and postures to the incidence of compens.
able low back pain. These acimaties and postures include manuaj
handling wsks, ceriin bodv movemens, cxcessne loads, pro-
longed sikung, vibraten, and failing.

Manual Handling Tasks

More than haif of 2il compenable low ack pain has heen relaied
0 the manual handling of obeeate!®="'3Y Lifting has been 1m-
plicated in 37 10 49 percent of the cases; pushing, 910 16 peredne
pulling, 6 10 9 percent; and carmang. $ o B peroent. Redesigning
1obs 10 reduce or climinate the amount of manual handling has
been recommended by erponomists in an atiecmpe 10 reduce b
refated low hack pain. Renson reviemed six indusieal examples
of erponomic rask redesign that resulted in tive reduced incidence
and cost of compensabie low back pun ™ Working primarth
with sanc loads, Wemgaard and Aaras demonsirated 3 reductior
of work-reiated musculaskelcual illnesses through  improved
norikplace designt ‘%% A 33 peroent reduction in long-term <ick
leve fullowed implementanon of erponomic Improvements in
the morkpiace.

B8ody Movements

Excessne hending, mvisting, and reaciing have been retated o
the onsct of compensable low hack pamn in industry. Taasung
has been reponed in 9 to 18 pereent of low back pain; bending
in 12 10 14 pereent.!*-'" Taaing the trunk often results from
crmded or cramped aurkplaces sehere there s noe enough
room 10 tumn the foct. Bending s pecessane when lifung from
e toor. Reachung s reguired when lundbing buiky ok,
Snudish sudies have reponed that the distance etween the
obrett and the bady was found 1o influence the stress on dwe
hack much more than the nahod used o L'

Excessive Loads

sevvral s have relaad thae hamdling of ey foskds o an
uereteyd idhnee of km bk paan and deabiliny ok found
Ameed o s much low hack sbisadnhiey i the beny o cupanens
an b dad b gl ocvuperenst < SlereguesUlinan and Lans.
wm fonmd thar nomual sorkers e smicmey lomeer pevseads
of diabnhiy dueige heoeh the el eprseade o lone huack pan it
dunng rvurnng oprsaks un alhiee wockers T Qathn and
Pk conchucet) that the merdeme of Jose ek pam s moressal
winm e ity kmad s groeacr tuan 35 rureds Y

Nienwvtanwal, pinswogecal, pavcbepinsacal, amd opidemnrs
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oen 3 LFReTD AT IR st B LT WAt hcabh P AL

Thesas  FHeegs ILn e Pty isend (00 et iy vaesous imgtinals lor
g aand handlng ks, R long seeemah cuing, xod
waerity andet, psvchophyscal bles and NTOSTH guade:
T TNV e weds Basesd wpon B i) amd pevcine
avaisl crmera et e nculaeiy offeone in relanng oy
UK LN T CTULNN Y lerpeds 1% Hlerrny and s e Lies
con lude g the st aumple mdes nothe pereentage ofF e
ropuinen Guble of pertormung the memd seeessful aspext o g
ol huesed upen cither svchopinseal sieenuth o eomnie
srenuth Y Snank ined s nywe o adex used upen peacing:
ninsical stremgeh and cuoncloded Teoim . sudv ol 191 cases of hine
hack pan thar e proper desien of manaal handling asks aan
reduce up to onc4iued of indusirial hick inpunes

Additional Risk Factors

Addinonal risk factoes inctude prolonged saung, vibruon, and
falls Mavora s sunaey of 3310 mdividuais indicatend that oo much
or 100 hitle suning was refated 10 2 hugher nadence of low hack
an'* Nuchemson repoaed thar snimdiscal pressure during
amng s signiticantdy higher than during \fzxndnng."' Fevmener
1nd fus asoctes present evidence that impheates vibeaton as
: wpmiicant faqor in lorv back pant®t Truck driyers, wha are
exnosed 10 both prolonged siting and vibration, have 3 tugher
incidence of acute hermuated lumbar intenenchral discy'™*! Fi.
nallv. sips and falls have een cieed in 7 1o 13 percent of com-
pensable low hack panr'*='% These addinonal rsk factors are
1mponant consideratons 1 good b design. Thus far, howwer,
no INENTNLoN studics have been reponed.

Job Placement (Selection)

Although 10b design mav be applicable 1© many manufacturing
opersuons, there are other jobs that are difficult 10 design and
control, e.g., firefighung, police nork, and cortain congruction
and deiiverv operanons. These jobs require greater dependence
upan preptacement teing and selethion of svorkers Sefection
techaiques that have heen used or suggested for identifying in-
divisuals susconuhlie 10 future jlow hack pain can be grouped
ino medic2l caminauons, sirength and finess iesing, and 0b
~ung programs.
Medical Examinations
The prenlacement medical examination has heen used in many
indusines, cipecally since the enaciment of wockers’ compen-
saton 1aws. However, there are various opiions in the medical
teratuee regarding the cffeativencss of preplacement medical
caminanons in pracnung health and dety peohlems i in-
dustry “Y' Some imoigtars helicve the medical examinanon
should be used onby for older workers; others belicve o should
be usey uniy for hazmrdous !t Tan studics wvere unabic
10 demonarate the offeaineness of preplacement nwedical ox-
aminations i dentifiing wtrkers who are suseenuble 1o low
Dack pam AT

Working with 1,500 cawes of andusiral low lack pam oaver 2
20.venr pertod, Rewe sumates thar withy caecful lusone aking
and thorough examinaien, around 7 or B percent of vising in-
dwiduals prone 100 future hack problems meghe e identibeed **?
The wentificavon rate woukd bxe signaicanty baggher in applicams
molder ape groups where e hndsmes of disetse are maee
fretpuent and more ol wsouse Many authorites feel tu the axsdneal
hunory s the mesd impornt pan of the medical cuinnaion in
aierfiang workers i ane siesceptad e o futtee b bexk poan !
Knering dut the worker has lad prvious low ek pom »

76

MROCINE Nevise e DAduNng 4 KRl (e Ly -~

Pac K L0 o omal (RS RECIUT AT TIC 001 (T R
atr, the warker v ontinees celucant o eeagegg PR RS o

hack prnn dueing $ peenla et csminaten

Routine vens of the lumibar \pne v Dren en e o e
preplacemient mediet cxaminanon 2ol eevene v
Jicares dhar the snall vicid does 0ot st e siieion ey wor

CYT et e o e ke 1 e

IETRTIN (LR INEE ]
sufing the size on the sponal cinal s onrsaound s imoomnc i -
Techmigue Was s (o show T Panents warly seny o i
lesioms had lomdxae spwnal cunls (U were sagmbcanedy anse

IEPTUR HER 2VMPONLLE Subreets Y A more feoent wandy o
veaied durt coml meaens wath disaibhing low back paan alseo e
narrower csnale! ™! Otwer masiasion howeater, iy oor v
heen 3bie 1o repriduce these eesuie' ™

Strength and Fitness Testing

Several sudies have demonsirated  the rebinonsdup betw aen
steengiviitness and the madence of low ack feun. oo g e
of four sudies, Chaffin and his assaocuttes snteiey soneeri
strendth teing 21 3 reehmigue for seieting workers foe streme,
JODLST M Waorkers nere ewed from aarous mdesens et
clecrronics. steel, aluminum, rubber) and Mmonstoned foe meu=.
incidents. These studics are consiaent in Anding that the pron-
abidiey of 3 musculaskeietal disorder < up 10 thred tenes grener
ahen j0b lifuag requirements approach or cxceed the wurker
sometric Krength capabihiny. )

Several anempes have been made W deveton dmamic bfung,
tests, since dynamic lifting repeesents 3 etter simulanon of the
acnual lifing csk ™ Sophunicated mactunery foe teing dy
narmic srength has also heen introduced v wver! nanuisaur
crs. Unforrunately, there have been no <tudi= showmang the of-
fecuveness of dvramic srength testing as 3 prepiacement techniqne
for reducing the incidence and/or scverine ol musculosketera:
Jdisorders. ’

In 3 Danwh studv of 449 men and 479 somen, Bienng-Sorenen
ons abie o shosv thar - ~+ho expenienced low Pack pam for
the first ime had lower . aaine endurance of the hack muscle
when measured up (0 one ve3r before the epwode.' ™ In add:-
non, these men atso had greater anterior spinal fiexeon (nper-
mobihin). The results for ftmen avre noc the ame, suggeung
2 paswble sex difference. Bienng-Sorensen concludes tha good
sometne endurancye of the ek muscies e 1o prevent firu-
ume cxpenence of low hack pain in men.

Job rating programs

Job mung progranms are druaored attempes o asduate the oy
as woll as the woeker and twn 1o obtun a2 good match st
the e It represents an exiension of oo oohe sereenmg o e
inappropeue applicant, but fiding swcible work foe povople o
vievingg abilities lob rwng programs o dunng Xoeld Rare 1
when mibare assignmens with dinang regque emenes were heeing
Tllesd wath mblions of iew eevruns wieh vvang cipgisites and
when wumen, fumdhoapprad workers, and older workers e
1 work n detense Biroers Job fting cttaas coataned adeee
the war wiwn stabile work was being sougin foe disabileud sy
erans

One of the proncees of wd emg peoeeans was L, whe
worked i boeh Furope amd e Unstand states %! Kead desvlogead
a ey eanng progeam doe e Canadion ond semee, callial Gt
HEMP (Coanomeral phvsepoe, Hhupps cxiremiens, Lloaver ox
teemminies, e, E ovisneba, Monencabtye, 10 peroangiee )50
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et 'S Nawmal Coaned o the Agrme has advemer! tiwe use of
CALHIEAE for placnm older wrem™ o w2 The most
Nt nay P progream has Deen davetomed e te Couney of
Viwernardwn vy Cabforms ' Thas paogtram, called thie Methenl
airds Prowet, wan Jaavhoand i reyemse 10 new foederal
shtrent C0a ) Habus Yo 190 Ovtnems wad Sdon ud Heulth

of 1970, Vertowal JeAtinbtarew At ol M74) and increasing

Sty retre et gl Wuekers ORI ko viaams.

s nor surneesang o mach e and etfoa tus JUARS 1531
VICVCIOPINICTE Ot ey Fanne Peoeenms Thewe ProRFams anyear
Conrovide vaable mlornuiion regmirding worker Cipabudies
d Ay eetiretnenis, I sumreang, inavener, that nae 3 angle
sy coudd e found than obeeetnely evalumed the of fottiveness
any of the job mung proerams a ceduaing e mncidence,
cooemy or ast of musculoskeietal imuries 0 e warkplace.
These drograms have gexad porental, but e remaans unproatm
UECNICCT W NI reduchion.

P~commendations

ravicwed daea indicaee ten prinany provennon of low hack
~an { prevennng the onset of svaypeoms) is hest achicved through
e ermonomic design of the workplace. Studics have shown

food 1oh desien can reduce up o one-third of compensable
¢ back pun. In addition, crronomucs has the advantage of heing
1 more permancnt engineening solution 1o the problem: u re-
2 os the nurker s exposure 10 the sk factors of low hack pain

reduces the medical and fepal problems of selecting the
“surker for the 1ob (as awil as hinding replacements for shsent
vorkers). Good job deugn aiso places less reliance upon the
v ker's awillingness 1o follow establislwd 1mining procedures,

as lifting properiy.

enmh &sung 1 an cffective selecuon teetiniQue but should
-~ pe used for whs that sre difficult 10 design or comrol.
wongrh tesuing can 3lso be used on a temporary asis untid the
Lo 18 recesigned. Sirength tesung should never be used 3s 2
shautute ‘or good oh design,

unng the warkes in srenth and fitness also appears 10 be
Tive 0 provenung the onset of low hack man symptoms.
thouan fiunexs o difticult 10 enforce, managenent ¢2n encour:
e worker paruicipanon by supphang fachities and traiming pro-
rons
weondan: prevenoon (praTnung long<erm deahiling and high
<t after low back main has occurred) i best achieved through
R programs. Speciicailv, nnagement should he trained
wroprote cesponees o losy hack pain, praciitioners should
rrncd o ctfeave remmment, and patents should e sene 1o
i «chool 1o ivam iherr respoasiinlaees in the fRouver: process.
RONOMIS O PERS i miponam role in sevondane prasen-
Not onlv cm e 0 design eedoee e prsdestalite of
il and renznng cpeexies, i wall also allome e worker with
CEIC s mpoams toosen o the b fooeer and permst de
MOCU WOPRET O FETITN T T he ) Meeer
here oo vmple sodunens b probilem of o ok o,
smgic veeventne geoach will sadve the penblem. il ap-
chesare nevessan o the control of bav ek puua o,
Coettuy promsrams shwmbd crphuease tieme e oains il
Trve studies lene shown o e nwsd ctleoine altivwgh
dae sl hoav bk maan s sl cywmgh s aleeady
e adearety conteal the probiem bidemnd of waatonge tore
S0 medseal breakthromehy o aoone, cooplesis shwaikd Ixe
o appiving e Mo fouiee than s alresoh ineadabie
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APPENDIX H
LDING HOOD INFORMATI
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SPECIFIC OPERATIONS

R

45° siocpe mn
Slors -sum for K000 fom

Boffles ore
desiroble

\,

‘MLR. Maximum plenum velocity

U2 siot velocity

Q =350 cfm/ linedl 1! of hood

Hood /engh = required working spoce
Bench width= 24" maximum

Ouct velocity = 1000 -3000fom
Entry loss=(.78 slot VP +Q2S5 duct VP

GENERAL VENTL ATION, where /local exhaust connot be used.

Rod, diom | chm/welder*®
/22 /000

3/16 1300 or
/4 J300
/8 4500

A For open areas, where welding fume can
rise owgy from the Areaflu'ggzm:
cimrequired = 800 /b/hour rod used
8 For enclosed areos or positions where fume
does not readily exagp breathing rone:
cfm required = X b/hour rod ysed

OTHER TYPES OF MHOOOS

*For foxic materiols nigher airfiows are necessary ond operafor
mqy require respirolory profeclion eqapmen/. :

Loco/ exhoust: See VS- 4164 _ AMERICAN CONFERENCE OF
Booth: For design See VS-HS,VS-604 GOVERNMENTAL INDUSTRIAL HYGIENISTS
@=2/00 cfm/sq ft of face opening
WELDING BENCH
L DATE /=76 VS-4I6

G 00202



5-38

INDUSTRIAL VENTILATION

Flexle cuct
3" tionge

PORTABLE _ EXHAUST

o
el il
up 106 335 250
A -
9 -/2 1335 1000
Face velocity = /1500 fom

Duct velocity = 3000 fpm minirmum

Plain duct entry loss = 0.83 duct VP

Flange or cone entry loss = 0.25 duct VP

GENERAL VENTILATION, where locol exhaust camnot be used:

|Rod, diam | cfm/welder
5/32 /1000
3//6 1S00
1/4 3300 |
3/8 4500

or

A. For open areas, where weiding fume can
rise away from the breathing zone:
cfm requwred = 800X [b/hour rod used
8. For enclosed areas or positions where fume
does not readily escape breowyng zone.
cfm required = 1600 x /b/hour rod usad

For toxic materxals higher airflows are necessary and operotor
/may require respiralfory protection equipment

OTHER TYPES OF HOODS

Bench: See vVS-4/6
Booth: For desmgn See VS-4/5,VS-604
@=2/00 cfm/sq ! of foce apening

" . . F73
Granite Cutting” vs -909

AMERICAN CONFERENCE OF

GOYERNMENTAL INDUSTRIAL HYGIENISTS

WELOING BENCH

DATE

/=78

VS-46.]
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