
n engl j med 361;19  nejm.org  november 5, 2009

PERSPECTIVE

1823

transportation and child care). 
These incentives could be for-
malized as part of a payment 
bundle for safety-net institutions 
in order to facilitate care coordi-
nation. As the largest health care 
payer in the marketplace, gov-
ernment is in a position to make 
such changes as it sets and over-
sees policies regarding health in-
surance and payment.

Despite the fact that their 
jobs are tougher than many oth-
ers in health care, providers in 
safety-net hospitals have often 
received the short end of the 
stick, in the form of discounted 
payments from Medicaid. Adjust-
ments in payments to safety-net 
hospitals would attract more 
physicians to institutions serving 
poor neighborhoods and allow 
those institutions to set up sys-
tems to facilitate the tracking of 
patients and their adherence to 

treatment regimens. Thus, it is im-
portant that payment for safety-
net institutions be part of the 
current wave of health care re-
form discussions, which have 
largely focused on increasing ac-
cess to care. Only when access 
and payment reform are discussed 
jointly can incentives be aligned 
properly to improve the quality 
of care and health outcomes. The 
proposed efforts to bridge the 
quality gap can also help to re-
duce health disparities. Without 
adjustments for coexisting med-
ical and social conditions to level 
the playing field, health care re-
form may actually widen, rather 
than narrow, disparities.
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Your hospital has been seeing 
a large number of patients 

with influenza-like symptoms, 
many of whom turn out to be 
infected with the novel H1N1 
influenza A virus. You have been 
asked to consult on the case of a 
28-year-old woman who is in an 
isolation room because of an 
influenza-like presentation and 
shortness of breath. You put on a 
gown, carefully clean your hands 
with hand soap or an alcoholic 
gel, pull on gloves, and reach 
for a mask. Guidelines from the 
Centers for Disease Control and 
Prevention (CDC) recommend the 

use of an N95 filtering facepiece 
respirator. Some states and many 
professional groups have suggest-
ed that a standard surgical mask 
is satisfactory in this situation, 
except when a clinician is perform-
ing high-risk procedures, such as 
airway suctioning, in which case 
the N95 is still recommended. 
What should the hospital and its 
infection-control officer provide 
when you reach into the box for 
a respiratory protective device? 
What should be available to others 
who will enter this room, includ-
ing nurses, respiratory technicians, 
cleaners, and food servers?

On September 3, 2009, the In-
stitute of Medicine (IOM), which 
has conducted studies on person-
al protective equipment for health 
care workers,1 released a report 
entitled Respiratory Protection for 
Healthcare Workers in the Workplace 
against Novel H1N1 Inf luenza A.2 
The report was based on our IOM 
committee’s review of the scien-
tific evidence about the efficacy of 
personal respiratory protection 
measures, medical masks, and 
respirators.

Seasonal influenza usually 
peaks in the winter months, and 
each year in the United States 
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there are about 36,000 deaths and 
200,000 hospitalizations associ-
ated with influenza.3 Seasonal in-
fluenza disproportionately attacks 
the very young and the elderly, 
in addition to persons who have 
chronic conditions or are immu-
nocompromised. The novel H1N1 
influenza A virus, by contrast, has 
generally been affecting young 
and middle-aged people, includ-
ing pregnant women. This pop-
ulation includes most active mem-
bers of the workforce, including 
health care workers.

Health care workers have long 
relied heavily on surgical masks to 
provide protection against influ-
enza and other infections. Yet 
there are no convincing scien-
tific data that support the effec-
tiveness of masks for respiratory 
protection. The masks we use were 
not designed for such purposes, 
and when tested, they have 
proved to vary widely in filtra-
tion capability, allowing penetra-
tion of aerosol particles ranging 
from 4 to 90%.4 These masks — 
which are open on the sides, top, 
and bottom — may be useful in 
source control when worn by a 
patient, but even then, there is 
evidence that material escapes 
around the mask’s margins af-
ter a sneeze or forcible cough. 
By contrast, respirators cover the 
nose and mouth (at a minimum) 
and are designed to purify the air 
that the wearer breathes in, either 
by filtering it or by providing an 
independent air supply.

A key issue that should in-
form decisions about the type of 
mask to wear is the mode or 
modes of transmission of the 
infection in question — whether 
it is spread through contact ex-
posure (physical contact between 
people or between a person and 
a contaminated surface), droplet-

spray exposure (close proximity 
to coughing or sneezing people), 
airborne exposure (inhalation of 
small particles), or some combi-
nation of these. Our IOM com-
mittee reviewed evidence show-
ing that airborne exposure plays 
some role in the transmission of 
novel H1N1 influenza A virus, 
as seen in animal models and in 

outbreaks in humans. The extent 
of such transmission and how it 
compares with that of transmis-
sion through contact or droplet-
spray exposure is uncertain. How-
ever, the evidence for some degree 
of airborne transmission increas-
es the importance of good respi-
ratory protection.

It has been demonstrated that 
N95 respirators filter out 95 to 
99% of relevant aerosol particles. 
Although these respirators func-
tion best when they are individ-
ually fitted, unfitted respirators 
do have efficacy. The available 
evidence indicates that the tight 
fit and enhanced filtration ca-
pacity of these devices offer bet-
ter protection against aerosol par-
ticles than do surgical masks.

The efficacy of any respirato-
ry device, of course, depends on 
user compliance. We know that 
in this country, workers’ toler-
ance for wearing most types of 
respiratory protective devices is 
poor and often declines over the 
course of a work shift; in one 
study, no more than 30% of work-
ers tolerated these devices con-
sistently throughout an 8-hour 
workday, citing difficulties with 

speaking and communication, dis-
comfort, and other physical prob-
lems.5 The study did not find a 
difference between medical masks 
and respirators in terms of user 
compliance. Much more research 
is required if we are to under-
stand the factors that hinder or 
foster compliance with the use of 
personal protective equipment — 
and to develop the next genera-
tion of equipment for improved 
respiratory protection.

There is a pressing need for 
research in respiratory protec-
tion, particularly for randomized, 
controlled trials on the effective-
ness of masks versus respirators. 
Such trials should focus on the 
high-filtration-capacity masks, 
which the Food and Drug Admin-
istration does not currently dis-
tinguish from masks with little 
or no filtration capacity during 
its approval process. In addition, 
the health care professions must 
support a culture of safety in our 
institutions, not only for patients, 
but also for health care workers, 
and this must include better 
compliance with respiratory pro-
tection.

Our committee did not exam-
ine the supply of respirators and 
masks, but we have heard that 
such protective gear — particu-
larly N95 respirators — is cur-
rently in short supply, despite 
previous IOM recommendations 
that the devices be made widely 
available.1 Until the supply in-
creases, health care institutions 
will have to place priority on the 
highest-risk areas, such as en-
closed spaces in the respiratory 
care unit, patients’ rooms, and 
ambulances. In addition, person-
al equipment for respiratory pro-
tection should be considered just 
one component of a set of occu-
pational safety and health mea-

Novel H1N1 Influenza and Respiratory Protection for Health Care Workers

Le
ft

, c
ou

rt
es

y 
of

 t
he

 C
en

te
rs

 fo
r 

D
is

ea
se

 C
on

tr
ol

 a
nd

 P
re

ve
nt

io
n;

 r
ig

ht
, c

ou
rt

es
y 

of
 M

ol
de

x

Copyright © 2009 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on December 9, 2009 . For personal use only. No other uses without permission. 



n engl j med 361;19  nejm.org  november 5, 2009

PERSPECTIVE

1825

sures designed to reduce workers’ 
risk of exposure through all pos-
sible pathways. These measures 
include the use of negative-pres-
sure rooms, isolation of patients, 
standard practices for hand hy-
giene, frequent air exchange with-
out the use of recirculated air, 
and ultraviolet lighting.

The IOM committee has rec-
ommended that current CDC 
guidelines for respiratory protec-
tion be maintained. (For details, 
see the CDC’s H1N1 Flu Web 
site at www.cdc.gov/h1n1flu/
guidelines_infection_control.htm.) 
Until more data are available, 

the committee recommends that 
clinicians reach for the N95 res-
pirator when confronting patients 
with influenza-like illnesses, par-
ticularly in enclosed spaces.
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