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Background

In chemical manufacturing plants, a numbzr of toxic ccrmpounds may be
exposed to workers in various jobs. In order to work safely in this
environment, the pariodic usz of respirators may bs required.

The wearing of any type of respirator, however, inposas sare work
stress on the wearer. These z2ditional work demands result frcem the
following factors:

A.) A negative pressure respirator (an air-purifying type)
increases the mschanical work asscciated with breathing
by drawing air through a pwrifying cartridge or filter
during inhalation. They also resist exhalation because

- expired air must force open a valve. The special exhal-
ation valve cn an open circuit pressure-derand selfi-con-
tained breathing apparatus (SCZ3), designed to ensure
positive air pressure inside the facepiece, recuires the
vearer to exhale against considerable resistance. This
creates further oxygen demand and results in an additional
amount of ventilatory and cardiac work.

B.) All respirators increase the effective anatomical dead -
space by a variable amount and thus reduce respiratory
efficiency.

C.) The weight and size of nore complicated respirators (such
as a self-contained breathing apraratus weighing up to 33
pounds) ard related connections (in the case of air-supplied
types having up to 300 feet of air supply hossa) place a
further physical bucdasn upon the worker which leads to
additioral work demands for the pulmcnery and cardiovascular
systems.

ABS-003942



STAUFFER CHEFICAL COMPAGY - \

CccupationaL HealTh Masval: BULLETIN Date Issued  10/35/79

== ;

Sudject Supercedes Bulletin
PHYSICIAN'S GUICELINES FOR ARiINISTRRTICY

0D EVALUATION OF PULMNCWARY FUNCTION T=STS CF ViORIEPRS XX

e

T—-

Insuing Section ho., ol I‘ag_gs ibuticotin No.

Occupational pedicine 2 £ g 100

Ay and all of thezse factors act to increase the work load.
If the worker's cardicvascular or pulmonary functicn is
significantly immaired, wearing a respirator ray pose an unaccept-
eble risk. 2s there is limited information available on the physic—
logical effects of certain respirators, it is difficult to’ formulate
detailed criteria by which a paysician may detarmmin2 whether a worker
can wear a sgecific respirator and perfiorm usz2ful vorxk safely. Tae
most practical agproach is to evaluate each subject individuzlly,
using reasonsd m=dical judgment basad upen history, phvsical and
pulmcnary functicon and otrer test findings, and with agorooriate con-
sidsraticn to the physical burdens imgosed upon an individuzl by the
varicus types of reszirators. ’

YEDICAL RISTORY 2ND CLIMICAL EN2M

ermine if a respirator mav be worn safely by an individual,
cary to obtain a madical hisiory, ccnduct 2 physical er=mina--
m spircretric studles to evaluvate pulmonary function, chest

tion, per
x-ray and EXG are also usvally necessary. Particuiar attention should

b2 given to cardiorespiratory conditicns. Cardiovasculer impairmant

should be viewed with serious concern bacausz of tha potentizlly
[ catastroghic conseguences. Vorkers who have indicaticns of corcnary
‘arterv disease or angina pecioris prohably should not wear non-powered
elr-surifying respirators or the heavy (30 pound- SCEM) ecuiprent.

Tre sam2 restrictions are recamendad for those who have severe hypertension
unresgonsive to medical therapy or wio have had a myocardial inferctien.
Individuzls whose emargency duties absolutely require use of respirators
(i.e. "rescue teams") should be campletely fres of clinical myocardial
| impairment. - '

}

In the case of respiratery conditions, the subject should be eraminad
for evicdence of respiratory impairment resulting from conditions such
as erzhysera, chronic obstructive lung diszasa, or bronchial astima.
Kistorical and radiologic evidence of significant pulmcnary
Cicoase, 1f substantiotad by roduced ventilatory function,
2y justify not allewing a parson to wear a respirator that restricts
inhodaticn and extalation and, instead, limdifing him to powared alr-
rariiving cr continvous flow airline respirators. I£ he is reasonably
ciinfortainia, mild or modorate raspivateory conditicns shouwld net

"

eyt . SR . = N ) T S L
reTozcarily wochiblt a worker Ircm wearing air-suriiving resplraters.
[ - . 1, - : s e~y P} - 4 S S ~—1 y = .
Lowevor, woriers in ccoupetions agsociatad wilth 2 hich incidence of pulmonay
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diseases, such as installing asbastes insulatiocn, a2l mining, and
sand blasting, ne=d porticular attsnticn givan to nedical
evaluation for respu::::r use,
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Mz aksolute velume of tha FVT is ircortant in that it is an index
of tha state of tha elastic pregarties cf tha respiratory syscsn, wahareas
the rate at which it is c_'v:llcd from tha luncs ge2ly a rellection
of air flowresistive proneriies. F“‘»l is uscd by nost laboratories to
analvze flow resistance.

This informaticn will b2 of limited valve unless a coaserison of
cruzl" results can ‘:e mads to scme stancazrd,  Fertunmately, both

nooTrans a5 well as ejoations are aveilable )
£ : 2 i

.
e b ~ -

- ; RN [T ~n = - ;_

uncticn valuss for an individual besel vocn ese, seX, heighnt

Thus, the aze, sax, heicht and race showld k2 racordad in order o
detarmine the "amecisd" nommal veluss for cach siliect.  Nooerams and
takles of predictive ecusticns ars oltan includad avong the supdlies

: ~. TFTor refarence and convenience, a predichtive

nere ar2 two basic patterns of pulvenzry disease which alter the
normal relationship baiwsesn expirad air volume and time: cbstructive and
restriciive lung Gisszzas. Tha obstructive pattern is causad by resistznce
to ths flow of air cwing to loss of the lung's nommal elasticity or
naxrowing of the aixvays.
Tne result of costruction to the eat of air froa tha lungs is
reflectad m the tests of vantilatory cagacity by a decrease in the Fzv,,

and FzZV/rVC%. The rn-"*‘c; s pattern of disease is causad by processs3
widch scar the lungs anZt thus p*e'm t them full exgansicn. This may also

result from kvphosis and certein arthritic disczses. This results in a
decrease in th= FVC. Howsver, the restricticn appliss ezuzlly to the E'.:.’Vl,

vhich is reduced to a dzgree proportionzl to the FVC reductien. Since

e e T
=

there i3 no obstructicn +o air flow, the :;vl/: T3 is rormzl.

Savaral prachical problarms may arise in tha pevicrmance of spircmetry.
Thne first precblem concerns the selecuicn ©f ejuirment 0 be uvsed. There
are a mobar of carpanies {hat sonuincture spiromziers in a variety of
sizos and shapas. The most important c"=*=~¢¢lm_1\.s of cpircmaters to ko
uszd in industrial seitings are the2 resroducibility of eccuzate resul"
a

, aad sir:_:llcu'_: ol usa2 and maintenanc It lb

also vaiazble to cbiain @ pemmanent tracing of the workar's actunl eflfoxts
athor Uhan just the noerical results.  TAls con sanmve as an estimate of the

croloyes's effont and coopzraticn during the test and 2loo record in

laled ~
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Cacz Cuastions rogoarding the subject's pulenayy funchicn arise at a later date.
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The socend ool
instructicns or inadacuate coaching of t’:—?. subiect by the individuals
administering the test. The routhpiece must be placed cehind the teeth

[ toed

and the subject should seal his lips around the tube, but rot bite it.

icaticon to cbtaining reliable results is inprogper

)

Interference with air flow by the tezsth or tc*wu m3y simulate obstructive
lung diszzse in an ovherwise healthy person. Next, the individeal sbou.d
b2 reminded that tha test is not xﬂr:c:m.c*‘*;““fA and is easily performed
Finally, whan the testing kegins, the subject should ke coachad VlgC)I.’CL.Sl_{
to parform his/her bzst efiort.

The last majcr censideraticn is that fram Zcur to five vital ca capacity
menevvers are reccomantz=t for a thorcuogn E‘.”"L:tl’:'l of an indivicdusal's
pulncnary fun ct-_lc..‘ To insure that tha subjest is giving his/her best efiort,

the vital capacities of the largeszt TwC trazsings should be within 10% of each
othar. Many p‘"xyss.cx.ns c:cnsic':a“ the first oo tracings of a series of five
to b2 "p“""‘1ce ruas” SL.JJECCS ustally nead a few trials to beccxe

familiar with the equirmeant and th2 procsdure. In an industrial setting,
it is appreocriate to simp J.y recoxd the largast FVC and largast F;-Vl of ths
last thres trials as the final values for the subjecc.

Several ctrer phrvsical conditicns, such as epilepsy or myasthenia gravis,
zy alsc limit the wearing of resgirators., Skin sqlsi*'vity or allerzv to
ertain compounds mayv prevent scme vorkers ircm entering certain environments
at 211, let alone wearing respirators in them. A parforated ear drmm .dnch
allows air passace through the eustachian tube into the respiratory tract may
prob__b*“ parson from working in a toxic environment uiless he wears a
respirator with a full head enclosure.

Deep facial scars or blewished, h:)llo‘.c temples or a markedly reoading
chin ray not allow a good seal of certain tyoes of respirator facepieces.
In additicn, full or partial dentures may prohibit the wearing Of certain
types of mouthpieces erd a beard may limit the use of cartain facepieczas.

Psychological factors may also prevent a worker frem wearing a
resnirator. These conditions, however, are less clearly dcfmcd thon are
chveical limitaticans. Individuzls who exporience clavstrophcbia or c.....l“""
vwhaen coniinsd in a2 snall space may b2 éistressad by feelings of restriction
rosulting from the resoirator. Othars nay bzocome unscettled 1f the respirctor
nas an ili-Zitting or irritating facepiosz which crusas ccntinual éiscomiort.
Unless a progor and comfeortoble fitting is achieved with each individueal, the
7271ng of a respirator is bound o have an aduverze psycholog "‘C:ll eifzct.
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NCMOGRAMS TOR CALCULATION
. EZALTHAY NCH-SMOXIUG ADULTIS

For Males:

Viczal capacicy = [?7.

For Fenales:

Vigal capacicy = [21.

L2 Bk AT

EQUATIONS TOR CALCH

Vidhae anve

- memans
S Sifn

63 - (0.112 X age)] X (heighe

DIMNG SPIRTETRY IN

YITAL CaAPACLT

in cz)

78 - (0.101 X age)] X (height in cz)

ABS-003947



STAUEFER CHERICAL COFP™™Y

OCCUPATIONAL HealTs Mawual: BULLETIN Date Issued  19/5/73

Subject Supercedes .Bulletin
PHYSICIAN'S GUIDELINES FOR ADMINISTRATICN
. ANDEVALUATION CF PULMONARY FUNCTICH TESTS COF WORFERS » X

S

Issuirg Seccion No. of Pages sullecIn Ko,

Occupationzl itiedicine 6of 9 160

f:.J!

A twelve-lead electrocardicosram with interpretation should ordinaril
bz reriformad as an intscral part of the examinaticn. ’I‘m_s test is essen:lal
for the assascment of cardicvascular status and for detecting asympicmatic,
as well as ewisting, corcnary heart diseace.

)

L 14" by 17" posterior-ant tericr chest Y-rav with an Internatiocnal Labor
OFfice UICC/Cinzinnati (IO U/C) rating, if avalhb"e, should also b=
routinasly pas ~fcrm=d to aid in the assesswent of chest conditicn. For those
casas reqjuiring further eveluaticn, a lateral chzst filwm may 2lso ke chbiaine

GUIDZLIIZS PCR EVALUATICN

corosriate review has bzer g"\';q to tn2 several historical and

nticn=d previcusly, working guidelines are necessary
s accegtable pulmonary functicn for wearing a respgi ba
=23, there nas b2zn considerable debate about wiat may be
convarsaly, wizcceptable) pulmonzry function zara-

-
-7
e required usz of respirators.

¥

VJ__nj, any worker who has an fzV, of 2.5 liters or crazter
is at least 60% of tn= FVC s;.oul-“ not -2 expected o have
difficulty using an industrial respirater. On the other hand, workers who

hzwve an TV, 0f less than J.. 7 litars or an FEV, less than 48% of the IVC are

o l. : 1
prcoatly uniit to wear an industrial rv_splrator.

In any biclcgic entity, a dec*:e of individu2l varizbility must be
anticica cd ang, for tnat reason, tl aJ:ove absom*- and percent Fov, values
snould be \ue..ec. as helpful but not a.bl v guidelines for evaluztion.

An FZV, batween 1.7 and 2.5 liters or an E""/' batveen 48% and 60% of tha
FVC ars parameters desarving consideration in conjunction with other data,
such as physical findings and work history, about the subject.

Information which is helpful in arriving at a decisicn in all
situaticns involves such factors as the existence of significant card_'_o—
resgpiratory or musculoskeletal conditions, pre"mus or current wunccaplicated
use of respirators, or difficulties asscciated vwith carrying the bulk ar
w2icht of the respiratcr or of a poor fit of the facepiccz In the absc-_".Ce
of such coniitions, a t..lul_ LS\._ of tho type of rxespiratcr to be used siiculd be
ccrivctad ac tha time of tha medical ex W.J:\.J.._LCA. The respirator shovld be
w“Trm Ior a Deriod of 10 .'"_*'::”tc_s at rest. Ay sicmificont ancdebty or clavsiro-
crohic reacticn, evidance of 51g'1;uc3:1: S._bjf"”‘;"'e cisconfort, sustainad
incroase in the rg,shl_.\, culsae of 25% or more ahove resting paseline, Or sus-~

:;:'::-;-:'. increpase in the respiratory rate of 252 or more above haseline may be
vieesd as éisqualifying the cubjoct for us2 of that type of respirato:n.
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In sumary, verious ghysiological, psycholcogiczl as w2ll as historical

sthar an individual S“OJld

[ -
[ l_ﬂl 2o

ctors may influence vits
number of clinical studies including, kut no
cusstionnaire,
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VOLUME

FIGURE 1 TORCED VITAL CAPACITY EXPIRATION

THIS TRACINMG CF VOLULTE (Y AXIS) AXND TIr 'E (X {\{IS) -
FROM A FQORCED EXT Ij"TIC-. MANEUVER ILLUSTRATES
THE I:;thb?¢.qu\La QF FVC AND ?E'\'l.

ABS-003950



