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SUMMARY

In the 7 October 1981 NIOSH report to -OSEA (Exhibit #37, Docket H=-049A) an
vextennive-datg analysis was presented demonltfating thit qualitative fit
test (QLFT) protocols nfe-in:ginaically inferior to quantitative fit test
?bnrr) methods. A second means of comparing proposed QLFT protocols to
QNFT protocais-ia 2 ;:::is:ical analysis of the-errof rates of the
’r?npective protocols, when.they are'uséd to screen.prﬁ-pectiye respirator
‘wesrers for unacceptable fit factors. NIOSH has previously developed and
-‘geporzed (Exhibit.?37) statistical -ethbd§1037 that pernitsrasneslaent of
the-probabitity (with confidence limits to allow consideration of the
statistical uncertainty of am estina:e)lthn: the use of a proposed QLFT
protocol will result in the aslignnénc of an unnccep?;ble respirator.
NIOSH hai‘examined and anslyzed the data iubﬁittﬁd to Doqk;t A=049A in -
support. of the p?opoued'qualititive screeninﬁ tests. wN‘fDS‘H believes many
of the data sets are-equivoégl} However, in crder to_Besc‘protéct workers
" who must rely upon respir;ntors for health prﬁtection; a conservative, i.e.,

the most protective, spproach must be used. for analysis of available data,

when differing interpretations can be drawn from the same data.

The respiracor face fit Ega: reqﬁirements of the OSHA lead standard (29 CFR
"1910.1025(£)(3)(ii)) are analogous to the inspection requirements of

qualiry assurance programs used for decades in American industry. Quality
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inspection of products before they leave a production facility is used to

minimize the probability of a faulty product reaching the consumer.

N e

Because industry has buccesufull? used quality assurance programs to

protect consuuwers, the sawe philcosophy of quality assurance should be used

LA

to protect respirator wearers. OSHA should not require coﬁpanies to

" ‘provide respirators to workers without requiring fit testing that produces

=
L

& very low risk that the respirators wvill fail to provide the protection
maﬁda:cd by the lead standard. The fit factor inspection precedure must
yield a very low probability that respirators with "faulty fits," vhich

wou ld have unacceptable fir factors, would be passed by the fit test and

" reach the respirator wearer in the plant. This is the type of inspection

that is presently provided in the OSHA requirements for QNFT in the lead
standard. | | .

The fundamental purpose of face fit testing is to identify those
prospective uearérg who have unacceptable fit factors, so that the proper
respiractor(s) that produce acceptable protection will be identified. This
is to reduce the probability of overe:poiure 8o that individual workers

vill not be ﬁvefexpOIéd to toxic contaminaants in the workplace.

| For face fit testing with either QLFT or QNFT, the screening level defines
the acceﬁ:ahle and unaccépt;ble fit factors for prospective reapirator
wvearers. Acceptable fft factors for individual users are those th;t
indicate a high probability that gdequate respiratory protection can be

consistent ly achieved with the respirators for those users in the
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uorkplace. NIOSH chose to eat1ma:e the screening error rates of the QNFT

and QLFT fir factor screening tests at screening levels of 1X Ieakage (fit

faetor of 100) for halfmasks and 0.2% leskage (fit factor of 500) for

fullface relpxratqrs. These vahues were selected for several reasons.
First, NIOSH believes that the OSHA lead standard clearly mandates that
time-weighted average (TWA) workplace protection factors or "working

protection faéto;s" of at least 10 for halfmasks and 50 for fullfabe

respirators must be achieved by an employer' s respzratory procec:ion

program for each 1nd1?1dual reapxrator Hearer. The fit faetors deteruined

by quentitstive fit test nc:hodl reflect’the eptimel performance of only

the tested respirator and cannot be considered equivalent to the TWA

vorkiag protection factors that will likely be much lower.
Seépnd. the proponents of the 3M Company saccharin, the Du Pontr isosmyl

acetate, and the irritant smoke screening tests assert that their

qualitative fit tests have been "validsted" and have the ability to

efficiently screen any fit factors less than 100 (those exceeding 1X
leakage). Third, NIOSH believes :hat.a "scale=down" factor mﬁa; be applied
to fit_factdra obt ained during quAnﬁi:ativevfi: tests, when trying to
achieve a high probapili:y of attaining mandated TWA working pfotectioﬁ
Eactofu in the workplace. At ﬁresent there are insufficient studies |
available té verify that a séaleQdoun factor of 10, as reflaected in‘cﬁe
screeuing Ievéla of 100 for haifn&tks and SOOIfor fﬁllfaée respirators, is
adeqﬁate for Qttaining the mandated TWA working pr;tectioﬁ faétors.

Fourth, NIOSH believes that screening levels of 10 for halfmasks and 50 for
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fullface respirators can lead to substantially inadequate respiratory

protection for workers. Substantially higher fit factors must be achisved

"‘"""”.:"‘:mring fit testing to indicate a high probability of attaining mandated TWA

" 'working protection factors. It is insufficient health protectiom for
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'QTLantty, even though quantitative fit methods are fundamentally and

“workers to use screening levels of 10 for halfmasks or 50 for fullface

‘respirators.

-

intrinsically superior to qullitatiye'methodn for screening inadequate fit
‘factors and contributing to other aspects of a respiratory protection
program, there are fundsmental differences between the fit factors ebtained

vith QNFT and the much lower TWA working protection factors that will occur

in the workplace. This is because quantitative (and qualitative) £it

' factor screening cannot consider many causal factors that produce
- additional respirator leskage in the workplsce due to conditions at the

 respirator ﬁoin:-of-uae. Thus a screening level of 10 is inappropriate for

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

that a TWA working protectionm factor of 10 is consistently achieved for
each halfmask wearer in the workplace. A fit factor of 10 for s halfmask
wearer is unacceptable, aincé it does not indicate & high probability that
a TWA working protection factor of 10 would be congistently achieve& for

the halfmask wearer in the workplace.

This supplemental report provides additional informatiom 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



evllhating the statistical differencés in th; reliability of quin;i:ative
and qalitacive fit test methods, an indexvdeno:ed beta is used,. Part of
this rep#f: presents empirical estimates of the error rate EEEi,f?f |
quantitative fit tests used as screening tests for halfmasks and fuﬁlfa&e-
respirators. Esgg is the probability of ju&#iug an unacgeptlblé fit‘fictor
(under :he conditions of the fit test) as acceptable, uhen_tﬁg fit factor
st the time ofrtenting is actually 1es§ ﬁhan the aelgcted.a;?eening l;vel.
The methodology used by ﬁIQSﬁ to arrive at ;he beta estimates is presented

in qe:aii.

. The screening error rate-for igy givcﬁ w@afer pobulation i; dependent oﬁ
the fit factor screening Ievei, the QNFT screening criterion, the power
function of thevsc;eeninj test (at leakagéi exceeding the screening level),
~and the population's leakage (fit factor) ;umlltive distribution funetion
(copP) for’leakages exceeding the screening criterion. However, it appears
that Eﬁﬁéﬁ of about d.Oh or less can generally ﬁelexpe§:£€ for halfmask
respirhtog fit fac:qra‘acreen;d by quanci:a;iye methods using & screening
level and criterion'of‘lz leakage. That is, in the long run A‘or less per
100 reipi;ator.vearers vith fit factors less than 100 would be passed by
the quantitative methods. Bﬁ: error ra:és of 3 or less in 10,000 wearers
can be achieved if desired by using a sc;eening criterion of 0.8%. Similar
‘EEEEi of about 0.04 or less can génetally be expecﬁgd forlhglfmask
fespirator fit factors screened by quantitative fit tests condgcted with
the lower aéréehing level and with a‘critefion of 10X leakage. But EEEEiI

of 0.001 or less are easily attainable and can be expected for halfmask
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respirators, if a screening criterion of 8% leakage is used to screem for
fit factors exceeding 10X leskage under the conditions of the fit testing.
That is, quantitative methods can assure that no more than 1 in 1000

wvearers wvith fit factors less than 10 are passed.

For fullface respirators, betas of about 0.02 or less can generally be
cxfectgd for fit factors screened by quantitative fit tests conducted with

screening levels and criteria of 0.2% or 2% leakage. However, betas of

" 0.0003 or less are easily attainable and can be expected for fullface

respirators, if a screening criterion of 1.6% leakage is used to
inappropristely screean for fi: factors exceeding 2% leakage under the
conditions of the fit testfﬂg.  The minimal reductions in the acreeﬁing
criteria for the quanéitntfie fie ﬁeiﬁ protocoi;'cgtate negligidle
addirional costs, but provide substantially more powerful screening tests
for fit factors obtained under the conditions of the testing, where only

one fit test result is compared to the screening criterion.



.SUMMARY CONCLUSIONS

Based on our previous comments (Exhibits #37 and #52), this more recenc

analysis of the'available datq sets subwitted to OSHA Docket H-049A, =2nd

other considerations discussed in this report, NIOSH would like to

Lg-phllize:

1. A substantial mumber of the studies submitted to Docket H=049A we

be;ievn vere inappropriately conducted, analyzed, or reportéd. As
a rglult:nany of the data sets are unreliable indicstors of how
the proposed qualitative ncrieniug t;nt| will perform in
respirator programs th;t can be rtnnonibly expécted to be used in
the ieadrindn-:ries. The suitable dltl‘jetl nsy $e nafrovty
appropriate f& making infejrenc"en ’reg'ardilng enly those screening
programs conducﬁed under :ﬁe respective conditions of each itudy
by lcreéning‘personnel similar to those of che‘study on respirator’
users with characteristics aimilar.:o ﬁhose éf tﬁe wearers in ﬁhe

study. Thus, limited inferences can be made from each study

submitted to OSHA.-

The use of the Du Pont isoamyl acét;:e, 3M saccharin, or irritant
smoke protocols could substantially increase the likelihood of
assigning insadequate respirators to workers, when compared to the

very lov risk of the presently required quantitative method.
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For the Du Pont isoamyl scecate, 3IM saccharin, and irritant smoke
protocols, there are insufficient and unreliable data available to
infer there is a very lov risk that workers will be erronecusly
passed by the screening protocols, for those reipirator wearers
vith fit factors less than 10. This assumes the tests are
adliniltefed under conditions and by ﬁeriounel similar t§ those

that can be ressonably expected in the lead industries.

The Du Pont isoamyl acetate, 3M saccharin, aund utringent‘irritan:
smoke protocols cannot sssure that respirator wearers with fic
factors less than 100 will be efficiently rejected by any of the

three screening tests.

With the 3M saccharin protocol, there can be a substantial risk to
wvearers with fit factors less than 100, that they will be

erronecusly passed by this screening test.

With a stringent irritant smoke protocol, e.g., a 6-exercise
sequence as in the "new AISI" (American Irom and Steel Institute)
protocol, there can be a very iubatan:ial risk to wearers with fit
factors lesi than 100, that they vill be erronecusly passed by

this screening test.



