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There is currently little robust evidence to guide the use of per-
sonal protective equipment (PPE) and N95 respirator masks to
protect hospital personnel from developing COVID-19 through
hospital-associated transmission.'™ Studies comparing qualita-
tive mask fit testing (QLFT), using self-examination to identify air
leakage, to quantitative mask fit testing (QNFT), using an elec-
tronic device to numerically measure air leakage, demonstrate
significant differences in leak detection, but have not conclusively
shown that QNFT reduces infection rates in healthcare workers.

Because of the limited supplies of PPE during the early stages
of the COVID-19 pandemic in Australia and the lack of robust
evidence that QNFT improves outcomes, there have been sugges-
tions that QNFT not be performed in healthcare workers, pre-
dominantly to conserve PPE supplies. This study was therefore
conducted, to help inform decision-making, by determining the
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QNFT failure rates in the respirator masks commonly provided to
hospitals in Australia at the start of the COVID-19 pandemic.

QNFT was conducted in medical, nursing and allied health
staff from areas deemed high risk for SARS-CoV-2 exposure, at
Concord Repatriation General Hospital between 2 April and 22
May 2020. The project was granted exemption from ethical
review by the hospital Human Research Ethics Committee. In
order to conserve limited supplies, the following four masks
were fit tested on staff, in order of priority, until the test was
passed: 3M 1860 and 1860S N95 masks, ProShield TNO1-11
and TNO1-12 N95 masks. Only staff which failed QNFT using
these four masks were tested using the 3M Aura 1870+ mask,
which was in lowest supply (Fig. 1).

A maximum of 48 h of lower facial hair growth was allowed.
No other PPE was worn. QNFT was performed using the TSI
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Fig.1. Respirator masks used for quantitative mask fit testing (from left to
right): 3M 1860 and 1860S (small size) N95 masks; ProShield TNO1-11
(medium size) and TNO1-12 N95 (small size) masks; 3M Aura 1870+ mask.

PortaCount Pro+ Respirator Fit Tester 8038 (TSI, USA) and
FitPro+ 3.2.0 (2015, TSI, USA) analysis software. The device
directly measured the concentration of particles inside and
outside of a mask, and calculated the ratio, called the fit-factor.

Staff performed the following exercise protocol: normal
breathing, deep breathing, side/side and up/down head move-
ment, talking, and bending over, for 60 s each, and grimacing
(OSHA 29CFR1910.134, available at https://www.osha.gov/
laws-regs/regulations/standardnumber/1910/1910.134, accessed
2 July 2020). Failure of fit testing was defined as an overall fit-
factor ratio of less than 100, or a ratio for an individual exercise of
less than 50.

Of the 371 staff who completed QNFT, 23 (6.2% (95%
confidence interval (CI) 3.7, 8.7)) failed the first four masks,
and 6 (1.6% (95% CI1 0.3, 3.0)) failed all five masks. The mask
with the lowest failure rate was the 3M 1860S (18.2% (95% CI
13.2,23.2)).

Our study demonstrates that only a small proportion of
healthcare workers fail QNFT using five commonly used respira-
tor masks provided to hospitals in Australia, however, in compar-
ison, the failure rates for individual masks were relatively high.
The main limitation was the inability to test workers using all
respirator masks due to limited supplies. We believe that QNFT of
respirators during the COVID-19 pandemic should continue, to
determine the optimal fit for individual healthcare personnel, until
more robust evidence becomes available that a particular respira-
tor outperforms the others at an acceptable level, or that QNFT
does not reduce infection acquisition rates.
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