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In the 7 OCtober 1981" NIOSH report to O~ (Exhibit f'.37 t Docket R-049A)an

exten.ive cUta analyd. val prelented demon.t rating that quaUtati ve fit

telt (QLFT) protocol. are 'intrinsically inferior to quantitative fit test

(QR7T) method.. A second ..aua of comparing proposed QLFT protocol. to

. QMFT protocoll' is a .tatiltical analysis of the ·enor rate. of the

'respective protocol., when. they are u.ed to Icreenpro.pective relpirator

wearen for unacceptable fit factor.. mOSH hal prenoully deft loped and

reported (Bmibit.f37) Itad.tical Ilethodology that pendt ment of

the probability (with confide~e limit. to allow consideraciOD of the

.tati.tical uncertainty of an e.timate) that the u.e of • propoled QLFT

protocol vi 11 re.u It in the ...ignaaentof an unacceptable re.pirator.

NIOSH ha. examined and analyzed the data .ub1.itted to Docket R-049A in .

support. of the proposed qualitative Icreening teltl. .noSH believel many
'~.

of the data set. are.equivocal. Howver, in order to be.t protect workers

who aut re ly upon re.pirators for health protection, a eOD.le~ati 'Ie t. i.e. I

the molt protective, approach mu.t be u.ed for analysis of available data,

when differing interpretations can be drawn from the lame data.

the relpirator face fit test requirements of the OSHA lead Itandard (29 eFR

. 1910.l025(f)(3).(ii» are analogous to the ia-pection requirement. of

quality assurance program. used for decade. in American indu.try. Quality



ins~ection of products before they leave 4 production facility is used to

minimize the probability of a faulty product reaching the conaumer.

Because inau.try has succeaefully used quality assurance programs to

protect consumers, the same philosophy of quality assurance should be used

to protect re.piracor wearerl. OSHA should not require companiel to·

'pI-ovide reattiraton to workers without requiring fit tuting that producel

'.. a very low risk that the respirators will fai 1 to provide the protection
:'~ ..

IUndaeed by the lead .tandard. 'the fit factor inspection procedure IUlt

yico Id a very lov probabi'lity that respi rator. with "f om Ity fit.,"' which

would have unacceptable fit factors, would be passed by the fit te.t and

reach the re.pirator wearer in the plaut. ~i. i. the type of inl~ection

that iI pre'.Dt 1y provided in, the OSHA requi n31ents "for QRP't' in the lead

.tandard.

'1hefunda.eutal- purpo.e of face fit telting is to identify those

prospective wearer~ who have unacceptable fit factor., so that the proper

respirator(a> that produce acceptable protection will be identified. !his

is to reduce the probability of overexposure .0 that individual workers

vi 11 not be -overexpoled to toxic contaminant. in the vorkl' lace.

For face, fit testing with either QLPT or QRl"T, thelcreeniug level defines

the acceptable and unacceptable fit factors for prospective respirator

wearers. Acceptable fit factorl for individUal user. are those that

indicate a high probability that adequate respiratory protection can be

consi.tently achieved with the respirator. for those users in the
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W'Orkp lace. 1fI0SB chose tOl!stimate the screening en-or rates of the QI'fn'

and QLFT fit facto.r screening teats at screening levels of 1% leakage (fit:'

'factor of 100) for halfmuks and 0.2% leakage (fit factor of SOO) for

fullface re.pirator•• !he.e value. vere selected for several re..onl.

Pi r.t. NIOSS be lieve. that the OSHA lead Itandara c lear1y mandatea that

tilH-veighted average (TWA) workp lace pl'Otection factol'l 01' "working'

protection fa~to~s" of at lea.t, 10 for halfauu and 50 for ~ Ilface

re.piracorw mu.t be aChieved by'an employeI'll respiratory protection
, .

proar.. for each individual respirator wearer. !he fit factors determined

by quantitative. fit telt mechods reflect' the crpti.al pel'f01'1llance of only

the tested respirator and cannot be considered equivalent to the TWA

wrona protectioa factora that vi 11 likely be 1D1ch lover.

.
'- Second. the proponents of, the 3M Company .accharin, the Du Pont i.oamyl

acetate, and the irritant sllioke screening tuts a.sert that their

qualitative fit tests have been "validated" and 'have the ahi lity to

efficiently screen aay fit factol'l le•• than 100 (those exceeding 1%

leakale). 'third, NIOSH believes that a ".cale-down" factor lJl.JIt be applied

to fit factors obtained during quantitative fit test., when trying to

achieve a high probabi lity of attaining lUndat~d 'l'WA working protection

factors in the vorkp12ce. At present there areinlufficient studies

available to verify that a scale-down factor of 10. a. reflected in the

screening leve 1s of 100 for halfmaaks and 500 for fullface respirators I is

adequate for attaining the mandated TWA-working protection factors.

Fourth. NIOSH believes that screening level. of 10 for halfmaske and 50 for

-)-



fu ilface respiratorl caD lead to .ubstantially inadequate respiratory

protection for workers. Substantially higher fit factors must be achieved

", ~:":~:"':;chring fit testing to indicate a high probabi H,ty of attaining mandated NA

""\lOridl1l protection facton. It is iMofficieut health protection for
,~~ .
worken to use screenina levels of 10 for halfmuu or SO for fu llface

respirators.

',: '
~,

, ' Lalt 1y. even though quantitative fit methods are fundamentally and

iatriuaica1ly superior to qaalitative'methods for screening inadequate fit
I

hO ":",' "tactorl and coa.tributinc to other upects of a relpiratory protection

program, there are fund...ntal differences between the fit factor. obtained

with QRFT md the Dlch lOVll!r twA workina protection facton that vi 11 occur

in the workplace. !his i. becau'e quanti~atiYe (and qualitative) fit

'"e, factor screening calUlot conaider many caulal' facton that produce

'. additional respirator leakase in the workplace due to condition. at the

respirator poinc-of-ase. 'Ihus a screening leve 1 of 10 is inappropriate for

a fit testing program, when one is attempting to obtain a high probability

that a TWA working protection factor of 10 is consi.tently achieved for

each halfmask wearer in the workplace. A fit factor of 10 for a halfmalk

wearer i. unacceptable, .ince it does Dot indic~e a high probability that

a TWA workiD~ protectioD factor of, 10 would be consistently achieved for

the ha1f~k wearer in the workplace.

This supplemental report provides additional information to that

transmitted in NIOSH reports to OSHA for Docket H-049A on 7 October

(Exhibit .37) and 17 December 1981 (Exhibit .52). For the purpose of
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eva~ating the statistical difference. in the reliability of qu.n~itative

. .

and qualitative fit te.t methods, an index denoted~ i. u.ed. Part of

this report pre.ents empirical estimatel of the error rate beea for-.
qu.utitative fit teat. u.ed U screening te.ti forhalflllaau and fullface

respirator•• Beta i. the probability of judging an unacceptabl~ fit, factor

(uftderthe conditiona of the fit te.t) al acceptable, when the fit factor

at the ti_ of te.dug i. actually le'l than the lelected, .creening leveL

the methodology uled by NIOS! to arrive at the~ elti.ate. i. presented

indetal •

. 'the .creemus error rate for any giwn ~arer popu lation is dependent on

the fit factor Icreening level, the QRFT .creeDing criterion, the power

function of the Icreeninl te.t (at leakage. exceeding the .creenius level),

and the population's leakage (fit factor) cumulative di.tributioft function

(CDr) for leakage. exceeding the screening criterion. However, it' appears

that beta. of about 0.04 or Ie.. can generally be, e~ectecr for halfmask

respirator fit factorB Icreened by quantitative methods u.ing & screening

.1eV! 1 and criterion of 1% leakage. 'that is, in the long run 4 or leu per

100 re.pirator wearers with. fit factorB Ie.. than, 100 would be pUled by

the quantitative methodl. But error rates of 3 or leIS in 10,000 wearers

can be achieved if delired by u.ing a screening criterion of 0.8%. Simi 1ar

betas of about a.04 or leu can genera 11y be expect ed for halfmask

respirator fit factors screened by quantitative fit testa conducted with

the lover screening level and with. criterion of 10% leakage. But betss

of 0.001 or less are ea8ily attainable and can be expected for halfmask

-15-



respiratorl, if a 8creening criterion of 8% leakage is used to screen for

fit factors exceeding 10% leakage under the conditions of the fit telting.

!hat i., quantitative aethods can assure that no more than 1 in 1000

':,.~<; _ann with fit factors leu than 10 an pused.

For fullface respirators, beta. of about 0.02 or Ie•• can ..nerally be

expected for fit factors .crHned by quantitative fit telt. conducted with

.creenins levels and criteria of 0.2% or 2% leakage. However, beta. of

n' ,,\.' , 0.0003 or Ie•• are eui 1y attainable and, can be expected for fullface

relpi rators, if a .creening criterion of 1.6% leakage is u.ed to

inappropriately screen for fit factors exceeding 2% leakage under the

conditioD.8 of the fit testilii. 1he: ~ni..l re~ct~~118 in the screening

criteria for the quantitati~e Utt'e.t protocot., c~ate negligible

additioul coets, but provide aub.•tantially more powerfu 1 .creeniag telts

for fit factors obtained under the conditi011.8 of the testing, where only

one fit test result is compared to the screening criterion.

'; ,

, '
'~
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,SUMMARY CONCLUSIONS

Baaed on our previous cam-ents (Exhibits #37 and '#52), this more recent

analyd. of the available data sets.ubmitted toOSBA Docket B-049A.' and

other c0118ideration. di.cus.ed in this report .NIOSH would like to

~hadze:

1. A .ub.tmtial lIJlIlber of the .tudies lubmitted to Docket H~49A we

be lie.,.. were inappropriate ly conducted, analyzed, or r~o!'ted. M

• re8Ult.any of the data set. are unreliable indicacon of how

the propoled crualitative screeniDi t.IC. vi 11 perfor-. in

relpirator progr... that cm be reuonably expected to be uled in

the ,lead indultries. 'lbe luitable data ,I.tl m., be narrowly

appropriate fo-r .aking inferencel relardiDS only tho.e, .creemng

progr.. conducted un~r the respective conditions of each .tudy

by .creening personnel .imilar to tho.e of the Itudy on relpirator'

ulers with characteri.tics .imiLar to those of the wearers in the

.tudy. 'Ihus, limited inferences cm be lIade fr01ll each .tudy

.ubmitted to OSHA.-

2. 'lbe use of the J)J Pont iso..,.l acetate, 3M saccharin, or irTitant

~ke protocols could substantially iacrease the likelihood of

..signing inadequate respirators to workers" wen cr:arpared to the

very low risk of the pre.ently required quantitative method.

-7-



3. For the Du Pont iaoamyl acetate, 3M saccharin, and irritant smoke

protocols, there are insufficient and unreliable data available to

infer there is a very low risk that worker. will be erroneou.ly

pal.ed by the screening protocols, for tho.e respirator wearers

with fit factor. 1e•• than 10. !his a••ame. the tests are

aaiDi.tered under COI1ditiou and by penoanel .illibr to those

that em be reaacmably expected in the lead induatries.

4. ']he ~ Pont iaoa-yl acetate, 3M saccharin, and stringent irritant

.-oke protocola cannot a.sure that re.pirator wearen with fit

facton leu than 100 wi 11 be efficient ly rejeeted by ury of' the

5. With the 3M saccharin protocol, there can be a lubstantial risk to

.arers with fitfaceora Ie... than 100, that they wi ll'be

erroneously p..sed by this screening test.

6. With a stringent irritant ~oke protocol, e.g., a 6-exercise

sequence .. in the "new AlSI" (ABericm Iron and Steel Institute)

protocol, there ean be a very substantial risk to wearers with fit

faceon less than 100,· that they vi 11 be erroneoully pUled by

thi. screening teat.
".
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