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The 2009 novel influenza A(HIN1) (here-
after “nHIN1”) pandemic has sparked re-
newed interest in, and controversy re-
garding, the use of respiratory protection
to reduce influenza transmission. Use of
masks to prevent influenza generally ap-
plies to 2 populations: health care workers
(HCWs) providing care for patients with
proven or suspected influenza to both
protect the HCW and prevent nosocomial
transmission to high-risk patients; and
persons in certain community settings,
such as in households of individuals at
high risk for influenza complications.

In this issue of the Journal, Aiello et al
[1] report on the effectiveness of using a
face mask combined with hand hygiene
for preventing transmission of influenza-
like illness (ILI) in a crowded community
setting: college residence halls. The au-
thors should be commended for under-
taking this logistically challenging, yet im-
portant, endeavor as they have conducted
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a well-designed, cluster randomized study.
College students living in residence halls
were randomized to a face mask with hand
hygiene (FMHH) group, face mask only
(FM) group, or control group. Impor-
tantly, all participants, including those in
the control group, received information
on hand hygiene. All reviewed a basic
hand hygiene educational video without
specific information on appropriate tech-
nique. Participants in both intervention
groups (the FMHH and FM groups)
viewed additional video on how to prop-
erly perform hand hygiene, but only those
in the FMHH group received written in-
structions on proper hand sanitizer use
along with a supply of hand sanitizer. In-
tervention group participants were in-
structed to wear face masks as frequently
as possible when in the residence hall, in
addition to encouraging the use of face
masks when outside the halls. Of note, the
6-week intervention period began with the
first laboratory-confirmed case of influ-
enza among the campus population. Prior
studies of community use of respiratory
protection only initiated face mask use
once an index case of influenza 2] or in-
fluenza-like illness [3] was identified in the
home. Because close contacts in this set-
ting may have already been incubating in-
fection before the initiation of respiratory
protection, demonstration of a protective

effect of face mask use may be more
difficult.

As presented by Aiello et al [1],
FMHH—when initiated after the first
confirmed case of influenza in a com-
munity—provided protection against ILI
when implemented in crowded residen-
tial settings. Participation in both the
FMHH and FM-only groups resulted in
significantly fewer episodes of ILI than
the control group, during weeks 4-5 in
the FM group and weeks 4-6 in the
FMHH group. The lack of protection
against ILI earlier in the study period is
of interest. As nicely described by the au-
thors, several possible explanations exist,
including the continued recruitment of
participants into the second week of the
study, substantially higher rates of mask
adherence during weeks 3-6, and a late
peak in laboratory-confirmed influenza
in the community. Face mask adherence
was measured by conducting observa-
tions during predefined times when and
where student activity was likely to be
greatest (ie, meal times, common areas).

The importance of hand hygiene, how-
ever, cannot be overemphasized. Because
the FMHH group was the only group with
a significant reduction in ILI over the en-
tire intervention period when adjusted for
covariates, one must question whether the
effect noted was due to hand hygiene ed-
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ucation and provision of hand sanitizer to
the FMHH group. However, there was a
clear trend for protection from ILI in the
FM group, even with moderate adherence
to mask use (<4 h/day). The study, how-
ever, was not powered to detect small dif-
ferences that may be demonstrated by the
incremental use of face masks to hand hy-
giene, particularly during a relatively mild
2006-2007 influenza season.

The reduction in influenza transmission
related to face mask use may be due to
protection of the wearer from acquisition
of the virus, the physical obstruction of
viral shedding from an ill individual, or
both. Use of either a face mask or respi-
rator can filter influenza virus to unde-
tectable levels when measured by real-time
polymerase chain reaction (PCR) at a dis-
tance of 20 cm from an infected patient
[4], which suggests that decreasing viral
shedding from an infected person may
have an important role in the observed
effect. The effect of the mask, however,
may also be to reduce direct inoculation
of virus via hand-to-mouth and nose.
When used within 36 h of the diagnosis
of influenza for an index household con-
tact, FMHH resulted in a significant re-
duction in laboratory-confirmed influ-
enza among household contacts [2],
which suggests that FMHH provides pro-
tection from acquiring influenza.

The choice of respiratory protective
equipment thus becomes another issue.
Does a face mask afford the same protec-
tion as an N95 respirator? The effective-
ness of the different types of respiratory
protection for influenza has been the sub-
ject of substantial debate. It is generally
accepted that influenza spreads primarily
via large droplets transmitted when an in-
fected person coughs or sneezes. This is
substantiated by previously reported epi-
demiologic investigations of influenza
outbreaks, as well as the lack of reports of
explosive influenza outbreaks in settings
in which a face mask is used as the primary
method of respiratory protection (e,
health care settings) [5, 6].

Nonetheless, concern remains regard-
ing airborne transmission of influenza, a
mechanism of spread similar to that of
tuberculosis, where smaller particles of in-
fectious material are carried over long dis-
tances via air currents and one in which
a face mask should not provide protection.
However, most studies offered as evidence
for airborne transmission of influenza
were extrapolations from studies of other
respiratory pathogens, involved experi-
mental aerosols that arguably differ from
infectious particles generated during nat-
ural infection, determined the presence
of influenza-positive particles via PCR,
which does not necessarily denote infec-
tivity, or were observational studies in
which transmission via larger droplet
spread at close distances cannot be ex-
cluded [7-9].

Fortunately, several well-designed in
vivo studies have now been published that
conclude there is no significant advantage
of one mask type over another for respi-
ratory protection against influenza or ILL
Loeb et al [10] conducted a noninferiority
randomized, controlled study of mask use
among nurses in Ontario, Canada, which
demonstrated that the attack rate of lab-
oratory-confirmed influenza was not dif-
ferent between those who wore face masks
and those who wore N95 respirators as
respiratory protection (23.6% vs 22.9%,
respectively). Although unable to dem-
onstrate a protective benefit of mask use
in households, MacIntyre et al 3] did note
that adherence to mask use (face mask or
N95 respirator) was associated with a re-
duction in ILI (hazard ratio, 0.26; 95% CI,
0.09-0.77).

Taken together with the Aiello et al [1]
study, these data suggest that influenza
transmission and ILI can be effectively in-
terrupted with the use of a face mask and
hand hygiene in settings of close contact.
In addition, these data could inform the
ongoing debate concerning respiratory
protection for HCWs. Although the ma-
jority of data supporting prevention of in-
fluenza transmission with face masks has

been derived from community sites, in-
teractions between HCWs and patients are
generally of a magnitude similar to what
would be encountered in domestic set-
tings. One could even argue that the
household setting poses greater risk of
transmission as a result of continued, pro-
longed exposure, whereas most HCW en-
counters with patients are brief, albeit pos-
sibly more frequent.

Aiello et al [1] have conducted a well-
designed cluster randomized study dem-
onstrating that use of a face mask com-
bined with hand hygiene in a crowded
community setting is helpful in preventing
ILI Although it would be difficult to ex-
trapolate these data to the general public
in noncrowded conditions (ie, nonresi-
dential settings), these data can inform
policy makers on the recommendations
for mask use in community settings and
perhaps other settings (eg, health care in-
stitutions). Currently, for the community
setting, the Centers for Disease Control
and Prevention recommends the use of a
face mask or N95 respirator only for per-
sons at increased risk for influenza where
nHINI is circulating in the community.
An interesting footnote is “[t]he use of
face masks may be considered as an al-
ternative to respirators, although they are
not as effective as respirators in preventing
inhalation of small particles, which is one
potential route of influenza transmission”
[11], leaving one to infer that N95 res-
pirators provide superior protection
against ILI. The requirement for proper
fit, the substantial additional cost, and the
need to ensure adequate supplies for other
infections known to require respirators for
protection (eg, tuberculosis or measles),
coupled with the data presented by Aiello
et al [1], support a recommendation for
face mask use, and not N95 respirators,
to prevent transmission of influenza and
ILL

Informing the public on the proper use
of face masks will not be easy. Determining
exactly when to start and, perhaps more
challenging, when to stop using a face
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mask, will need to be defined. It is also
important to remember that mask use is
but one tool for preventing the spread of
influenza. Hand hygiene remains critically
important, as does annual influenza vac-
cination. Astoundingly and unfortunate-
ly, many doses of influenza vaccine are
wasted each year as a result of lack of use,
and vaccination rates in target groups,
such as HCWs, have languished at levels
well below desired targets. Staying home
when ill and covering coughs and sneezes
are also ways in which we can be good
citizens by not exposing others to illness.
Thanks to the findings of Aiello et al [1],
recommendation of the use of face masks,
combined with a continued emphasis on
hand hygiene for preventing ILI in
crowded community settings, is reason-
able and based on scientific data, in con-
trast with recommendations that advocate
for the use of an N95 respirator to prevent
influenza transmission in various settings.

Acknowledgment

We acknowledge Dr William Schaffner for his
critical review of the manuscript, and especially
for his unending support and mentorship.

References

1. Aiello AE, Murray GE Perez P, et al. Mask
use, hand hygiene, and seasonal influenza-
like illness among young adults: a random-
ized intervention trial. J infect Dis 2010;
201:491-8 (in this issue).

2. Cowling BJ, Chan KH, Fang V], et al. Face-
masks and hand hygiene to prevent influenza
transmission in households: a cluster random-
ized trial. Ann Intern Med 2009; 151:437—446.

3. Maclntyre CR, Cauchemez S, Dwyer DE, et
al. Face mask use and control of respiratory
virus transmission in households. Emerg In-
fect Dis 2009; 15:233-241.

4. Johnson DEF, Druce JD, Birch C, Grayson ML.
A quantitative assessment of the efficacy of
surgical and N95 masks to filter influenza vi-
rus in patients with acute influenza infection.
Clin Infect Dis 2009;49:275-277.

5. Salgado CD, Farr BM, Hall KK, Hayden FG.
Influenza in the acute hospital setting. Lancet
Infect Dis 2002;2:145-155.

10.

11.

. Blumenfeld HL, Kilbourne ED, Louria DB,

Rogers DE. Studies on influenza in the pan-
demic of 1957-1958. I. An epidemiologic,
clinical and serologic investigation of an in-
trahospital epidemic, with a note on vacci-
nation efficacy. J Clin Invest 1959;38:199-212.

. Bridges CB, Kuehnert MJ, Hall CB. Trans-

mission of influenza: implications for control
in health care settings. Clin Infect Dis 2003;
37:1094-1101.

. Blachere FM, Lindsley WG, Pearce TA, et al.

Measurement of airborne influenza virus in a
hospital emergency department. Clin Infect
Dis 2009; 48:438-440.

. Brankston G, Gitterman L, Hirji Z, Lemieux

C, Gardam M. Transmission of influenza A in
human beings. Lancet Infect Dis 2007;7:
257-265.

Loeb M, Dafoe N, Mahony J, et al. Surgical
mask vs N95 respirator for preventing influ-
enza among health care workers: a random-
ized trial. JAMA 2009; 302:1865-1871.
Centers for Disease Control and Prevention.
Interim recommendations for facemask
and respirator use to reduce 2009 influen-
za A(HIN1) virus transmission. Septem-
ber 2009. Available at: http://www.cdc.gov/
hlnlflu/masks.htm. Accessed 10 November
2009.

EDITORIAL COMMENTARY -« JID 2010:201 (15 February) ¢ 485

¥202 Iudy 61 uo 1senb Ag £86098/€81//1 0Z/e191e/pll/wod dno-olwepeoe//:sdiy wolj papeojumoq



