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Respirator Article Abstracts

"Half-Mask Respirator Selection for a Mixed Worker Group,” Sandy F. Gross and
Sanford W. Horstman, Applied Occupational and Environmental Hygiene Journal, April,
1990, pp. 229-235.

Air-purifying, half-mask respirators are appropriate for an increasing number of work atmos-
pheres. Duetothegreat number of humanfacial variations, no onerespirator facepiecewill fitall workers.
Thissituation is complicated further by the fact that most masks are designed for males. A major problem
confronting industry is the growing proportion of women requiring respirators who cannot obtain
satisfactory fits.

This project was designed to comparatively analyze the protection men and women are afforded
by threebrands(ninesizes) of commercially availabl ehal f-mask respirators. Anthropometric (inthiscase,
facial) measurementsandquantitativeprotectionfactorswereobtainedfrom61l maleand60femal ecivilian
workers.

The quantitative fit-test results showed that 4.9% of men and 5% of women did not receive an
adequatefit factor whentested with two randomly chosen brandsof thethree sel ected brandsof half-mask
respirators. No statistically different valueswerefound by testing themens fit asafunction of thebrand
of respirator. Fitfor women, however, wasfound to be dependent on thebrand type. Therangeof percent
acceptabl efitby brand was 72-89 percent for women and 83-85 percent for men. Theadequatefitdatawere
thenanalyzed to determinewhat sizesof masksweremost appropriatefor menand for women. Menwere
found to wear 60-70 percent mediums and 3040 percent larges for two brands. The third brand showed
12% of themenworesmall, 44% woremedium, and 44% worelarge. Only thesmall (49-75%) and medium
(25-51%) of all three brands werefound to fit women.

"I dentification of Faceseal Leak Steson aHalf-Mask Respirator,” Riedar K. Oestenstad,
Jmmy L. Perkins, and Vernon E. Rose, American Industrial Hygiene Association Journal,
May, 1990, pp. 280-284.

A method has been devel oped to identify thelocation and shape of respirator faceseal leak sitesby
thedepositionof afluorescent tracer. Anaerosolgeneration, conditioning, and exposure systemto provide
atest environment with stable aerosol concentration and size distribution of 4-methyl-7-diethylamino-
coumarin was designed and tested. Facesed leak sites on arespirator mounted on amannequin and worn
by human subjects were identified by deposition of the tracer aerosol and subsequent observation under
long-wave ultraviolet lighting. Test parameters were identified for the optimal definition of leaks.
Photographic techniques were developed to document the identified leak Sites.
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"Distribution of Facesed Leak Sites on a Half-Mask Respirator, and Thelr Association
with Facial Dimensions” by Riedar K. Oestenstad, H. Kenneth Dillion, and Laura L.
Perkins, American Industrial Hygiene Association Journal, May, 1990, pp. 285-290.

Facesed |eaks on one brand of half-mask respirator worn by 73 human subjects were identified by
deposition of afluorescent tracer aerosol during a standard quantitativefit ties. Theidentified leaks were
categorized accordingto theirlocation and shape. Itwasfound that about 89% of all observed|eaksoccurred
at the nose or chin or were multipleleaksthat included these sites. Fit factorsfor thesetypesof leakswere
significantly lower than for other types of leaks. About 73% of all |eaks approximated the shape of a dlit
rather than around orifice, and the preval ence of theseleakswas affectedby gender. Significantassociation
of facial dimensionsand leak siteswerefound. Most of thesewereattributed to differencesingender, and
only avery small percentage werefor the facial dimensions used to define the Los Alamos respirator test
panel. Significantcorrelation of facial dimensions and fitfactorwere found foronly three facialdimensions,
none of which were used to definethetest panel. Evidence of airflow streamlining within the facepiecewas
observed on 22% of the subjects. Results of this study indicate that respirator leakageis strongly affected
by noseand chinleaks, that gender isafactor in how arespirator fits and that consideration should be given
to including nasal dimensions when defining a respirator test panel and selecting a respirator for an
individual wearer.



