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CDC: Health workers acquire H1N1 
from unsuspected cases, lack of PPE
Poor compliance with recommended precautions

Health care workers contracted the novel H1N1 influenza A pan-
demic virus from undiagnosed patients with respiratory symp-
toms and from fellow employees who came to work sick. But

even when they knew they were caring for patients with novel H1N1,
many health care workers did not use all of the personal protective
equipment [PPE] that is recommended.1

Those were the findings of an initial review of novel H1N1 cases among
health care workers by the Centers for Disease Control and Prevention. In
11 cases of heath care workers who probably were or possibly infected
through transmission from their patients, none had used all the recom-
mended PPE. Only one health care worker, a physician, reported always
wearing an N95 respirator when caring for novel H1N1 patients — and the
infected physician had not been fit-tested.

CDC is conducting surveys to determine why health care workers are
not wearing appropriate PPE — for example, if they are unaware of the
recommendations, if PPE was not available, or if they believed they were
not at risk of infection. The review of 11 cases showed that the health care
workers rarely wore eye protection. Four reported that they never wore
N95 respirators or surgical masks. Five did not even wear gloves.

“It is important to try to sort out the barriers to using the PPE, [to learn
about] what is preventing workers from using it,” says Alex Kallen, MD,
MPH, medical officer in CDC’s Division of Healthcare Quality Promotion
(DHQP).

Yet clearly education is an important component, says Matt Wise,
PhD, with the Epidemic Intelligence Service and DHQP. “Making sure 
all the people involved in that spectrum of care are getting the adequate
training is really important,” he says.

As of late June, 81 health care workers had been identified with novel
H1N1. Many of them had acquired the disease in the community. In the
first 26 cases analyzed, for example, only about 50% were linked to
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health care transmission.
“We are not seeing anything that would indicate

that health care personnel are overly represented
among the recognized cases in this country,” says
Michael Bell, MD, associate director for infection
control in DHQP.

Many other health care workers received pro-
phylactic antiviral medication after an exposure
to a patient who was later diagnosed with novel
H1N1. Yet many of those unprotected exposures
in health care settings could have been avoided,
says Bell.

“As we look through this information, one of
the patterns that we’re beginning to see is that
health care facilities are not promptly identifying
potentially infectious patients,” he says. “That
identification of potentially infectious patients as
a first step is absolutely essential for [the precau-
tions] to work.”

Even in the summer, CDC reported continued
outbreaks of H1N1 with pockets of transmission in
certain parts of the United States. In the Southern
Hemisphere, the novel H1N1 is spreading, as are
the seasonal strains of influenza. “There is a poten-
tial for this fall that we might have multiple sub-
types circulating,” predicts Daniel Jernigan, MD,
PhD, deputy director of CDC’s influenza division.

That means that health care providers need to
take precautions when caring for patients with
febrile respiratory illness, says Wise. “Make sure
you have a system in place to identify patients
with influenza-like illness, and make sure you can
put them in a place where they won’t be exposing
other patients or health care personnel,” he says.

Meanwhile, health care workers themselves
need to be more cautious about staying home if
they’re sick, says Kallen. The greatest viral shed-
ding occurs the first few days after someone
becomes symptomatic, he adds.

CDC also has detected clusters of transmis-
sion from health care workers who report to
work even though they are sick. In one cluster 
in Ohio, a surgical resident exposed 166 health
care workers; 113 of them received prophylactic
Tamiflu.

“Health care facilities need to have appropriate
leave policies in place, and health care personnel
need to understand that they won’t be penalized
for using sick leave appropriately,” says Bell.
“Likewise, facilities use a large number of con-
tractors, and those contractors also need to have
appropriate sick leave policies.”

When there is an exposure, adherence to the
prophylactic regimen with Tamiflu also has been
problematic because of side effects of nausea and
diarrhea, Jernigan says. “Individuals have either
declined altogether when offered, or have stopped
their prophylactic treatment early because of those
symptoms,” he says.
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Landmark CA rule sets 
stage for airborne regs
Employers must provide respirators for novel virus

Amid the backdrop of a worldwide influenza
pandemic, hospitals received a new model

for protecting health care workers from airborne
diseases: Landmark regulation from California
that provides a comprehensive approach to the
hazards of airborne infectious diseases.

The Aerosol Transmissible Diseases standard,
adopted by the California Division of Occupational
Safety and Health (Cal-OSHA), is patterned after
the Bloodborne Pathogens Standard, requiring risk
assessment, an exposure control plan, and annual
training. It incorporates practices that have been
longstanding recommendations from the Centers
for Disease Control and Prevention, such as respi-
ratory hygiene and isolation of patients suspected
to have an airborne infectious disease.

The California standard also sets new ground by
allowing hospitals to conduct fit-testing every other
year rather than on an annual basis, as required by
the U.S. Occupational Safety and Health Admini-
stration’s Respiratory Protection Standard. Cal-
OSHA asserts that because the new standard is
comprehensive and includes requirements beyond
those of OSHA it is “at least as effective” as the fed-
eral standard. (States with their own occupational
safety and health programs must promulgate stan-
dards at least as effective as the federal ones.)

This combination of tougher requirements with
more flexibility on fit-testing won widespread sup-
port in California. The standard passed the Board
of Standards unanimously.

“It’s really a victory for health care workers 
not only in California, but it sets the stage to pro-
tect health care workers nationwide,” says Bill
Borwegen, MPH, health and safety director of
the Service Employees International Union. “We
hope that California’s regulation will provide the
foundation for a discussion at the national level
for a federal OSHA regulation.”

Meanwhile, the California Hospital Association
lauded the clarity and uniformity that the stan-
dard brings to airborne infectious disease hazards.
“Best practices vary from facility to facility. This
really sets one standard for the state,” says Roger
Richter, senior vice president for professional ser-
vices. He notes that the standard evolved over five
years of public meetings that allowed input from

many stakeholders.
For many hospitals, the new standard simply

requires tweaking their current programs, includ-
ing some new requirements for documentation.
Others will need to switch their employees from
surgical masks to N95 respirators when they have
an “elevated risk” of exposure to patients with
the novel H1N1 virus.

In fact, some local health departments in
California had issued advice contrary to the 
CDC and Cal-OSHA and advised hospitals to 
use droplet precautions (surgical masks) with the
novel flu virus rather than airborne precautions
(respirators). (See related article on p. 88.)

“As long as it remains a novel pathogen that
hasn’t been fully characterized, it would require
airborne [precautions],” says Deborah Gold, MPH,
CIH, senior safety engineer in the research and stan-
dards health unit at Cal-OSHA in Oakland. ”If
you’re going to provide treatment or perform
aerosol-generating procedures on those patients,
then you have to have a full program including
respirators.”

The standard is explicit about how to handle
novel pathogens that could be transmitted by
aerosols. There must be “credible evidence” of
airborne transmission and the novel disease is “a
newly recognized pathogen; a newly recognized
variant of a known pathogen and there is reason
to believe that the variant differs significantly
from the known pathogen in virulence or trans-
missibility; a recognized pathogen that has been
recently introduced into the human population,
or a not-yet-identified pathogen. 

“Variants of the human influenza virus that
typically occur from season to season are not con-
sidered novel or unknown [aerosol transmissible
pathogens] if they do not differ significantly in
virulence or transmissibility from existing sea-
sonal variants. Pandemic influenza strains that
have not been fully characterized are novel
pathogens,” the standard says.

The standard also covers diseases known to be
airborne, such as tuberculosis, severe acute respira-
tory syndrome, varicella, and measles. It requires
signed declination statements from employees who
do not accept recommended vaccinations, such as
the influenza vaccine. Surveillance of airborne-
transmissible diseases will improve with the stan-
dard, says Borwegen. The regulation requires the
reporting of aerosol-transmissible disease cases to
the local health officer, post-exposure follow-up 
of employees who have been exposed, and 
recordkeeping of exposures similar to the log 
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for bloodborne pathogen exposures. Frontline
employees must be involved in the annual reviews
of the exposure control plan.

As California hospitals adapt to the new stan-
dard, they also are evaluating their response to
the novel H1N1. “Hopefully, this summer as
we’re gearing up this standard, we’re also help-
ing people assess what went right and what went
wrong with the H1N1 responses,” says Gold.

The standard will encourage hospitals to 
boost resources for employee health, much as 
the Bloodborne Pathogens Standard created a
ongoing emphasis on using safer sharps devices,
predicts Sandra Domeracki Prickitt, RN, FNP,
COHN-S, executive president of the Association of
Occupational Health Professionals in Healthcare

and coordinator of Employee Health Services at
Marin General Hospital/Novato Community
hospitals in California. “[Hospitals] can quantify
things a little bit more because of the standard,”
she says.

Linda Good, PhD, RN, COHN-S, manager of
employee occupational health services at Scripps
Memorial Hospital in La Jolla, CA, welcomes the
clarity of the standard. “We were already doing
everything this standard has in it and maybe
even more. In this case, it just validates that we
were on the right track,” she says.

The biannual fit-testing provision for nonhigh-
hazard procedures is due to expire in 2014. At that
time, Cal-OSHA anticipates that research spon-
sored by the National Institute for Occupational
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At-a-glance: California’s new
rules on airborne diseases

California’s proposed Aerosol Transmissible
Diseases standard covers a range of issues,

including the minimum air exchanges per hour in
negative pressure rooms (12, although they can be
six if HEPA filtration is used), vaccination and fit-
testing. The standard would require employers to:

• implement “source control measures” such as a
respiratory hygiene/cough etiquette program, as
recommended by the Centers for Disease Control
and Prevention.

• identify patients needing airborne infection isola-
tion in a timely manner. If the facility doesn’t treat
patients with airborne infectious diseases, it must
transfer the patient within five hours (or by 11 a.m., 
if the initial patient encounter occurs after 3:30 p.m.).
Exceptions are provided when rooms are not avail-
able, and when a transfer is medically contraindicated.

• maintain an exposure control plan that outlines
the job classifications that may involve aerosol trans-
missible disease exposure, high-hazard procedures,
tasks requiring respiratory protection, and the control
measures. The plan also must address medical
surveillance, reporting of exposures, and evaluation
of exposure incidents. It must be reviewed annually,
and employees must be involved in that review.

• have a system of communicating the infectious
disease status of patients to which employees may
be exposed that complies with medical confidential-
ity requirements. If employees are not sick but must
be removed from their normal assignment because
an evaluating physician determines they have been
exposed or may be infectious, they must be pro-
vided with an appropriate alternate assignment or

be paid if they are furloughed. This “precautionary
removal” period ends when either the person has
passed the incubation period or if the employee
gets sick or is otherwise unable to work. 

• provide annual training to employees with poten-
tial exposure to patients with aerosol-transmissible
diseases.

• have adequate supplies of personal protective
equipment.

• provide fit-tests biannually for employees who
do not perform high-hazard procedures and at least
annual fit-tests for those in areas where high hazard
procedures are performed. Additional fit-tests would
be required for employees who have a physical
change, such as significant weight gain or loss, den-
tal changes, or cosmetic surgery.

• provide powered air-purifying respirators (PAPRs)
to employees performing high-hazard procedures
“unless the employer determines that this use would
interfere with the successful performance of the
required task or tasks.”

• provide vaccines for susceptible health care
workers with the potential for exposure. Employees
who decline a recommended vaccine must sign a
declination statement.

• conduct TB tests at least annually for employ-
ees with occupational exposure (or perform annual
symptoms screens for employees who are baseline
positive for latent tuberculosis infection).

— Employers would be able to use a streamlined
version of the respirator medical evaluation ques-
tionnaire, which would potentially reduce the num-
ber of employees who are referred to a physician for
further evaluation.

— As with existing regulations, the proposed rule
establishes a fit factor of 100 as the minimum accept-
able fit factor for quantitative testing. ■



Safety and Health will provide additional infor-
mation on fit-testing. Meanwhile, employees must
be provided with training each year, and they
must answer questions as to whether they had
major dental work, facial injury, facial surgery, or
significant weight gain or loss. Employers must
provide a fit-test if an employee requests one.

“I thought it was encouraging that Cal-OSHA
seemed willing to relax the annual fit-testing
requirement,” says Good. “That’s a wise, reason-
able move.”

(Editor’s note: A copy of the California Aerosol Trans-
missible Diseases standard is available at www.dir.ca.
gov/oshsb/atd0.html.) ■

CDC ponders change in 
H1N1 recommendations
Debate continues on flu transmission mode

Should health care workers wear respirators
when caring for patients with novel H1N1? 

In mid-June, the Centers for Disease Control and
Prevention was considering a shift from airborne
precautions to droplet precautions, which would
mean that health care workers would wear surgi-
cal masks when caring for patients. Respirators
would still be recommended for aerosol-generat-
ing procedures.

By this summer, many states already were rec-
ommending surgical masks, and an advisory panel
of experts questioned the need for respirators if 
the virus was no more virulent than seasonal
influenza. “The initial approach was warranted
before the transmission dynamics and severity were
clearly known,” says Lisa Maragakis, MD, MPH,
associate hospital epidemiologist at The Johns
Hopkins Hospital in Baltimore.

“The virus is like seasonal flu, and we should
take the same precautions as with seasonal flu,”
says Maragakis, who is a liaison to the Healthcare
Infection Control Practices Advisory Committee
(HICPAC) for the Society of Healthcare Epidemiol-
ogists of America (SHEA).

However, health and safety directors of labor
unions that represent millions of health care
workers urged CDC to maintain a higher level of
protection, particularly since experts acknowl-
edge that the virus could change in its virulence
if it re-emerges, as expected, this fall. Also, there
is no pre-existing immunity to the virus among

the general population, as there is for seasonal flu
strains. (Flu experts say adults over the age of 60
may have some partial immunity from decades-
old exposure to an H1N1 strain.)

“We believe the H1N1 outbreak is different
from seasonal influenza,” says Bill Kojola, an
industrial hygienist with the AFL-CIO. “The two
ought to be treated differently.”

At press time for Hospital Employee Health, the
CDC was holding to its recommendation that
health care workers caring for H1N1 patients
wear N95 respirators. 

Questions about precautions

The response to novel H1N1 reveals continued
contention about whether influenza is airborne or
droplet-spread and whether respirators are neces-
sary to protect health care workers.

Recent influenza research indicates that influenza
particles remain airborne, but some infection con-
trol experts question whether those particles are
infectious. (See related article in HEH, April 2009,
p. 44.)

When making a decision about respiratory
protection, it’s important to know the infectious
dose as well as the routes of transmission, says
Roland BerryAnn, deputy director of National
Personal Protective Technology Laboratory of 
the National Institute for Occupational Safety
and Health, which is a part of CDC. That is par-
ticularly difficult to determine with a novel
strain, he notes.

“It’s not an exact science. People are trying to
make the best decisions on the epidemiological
evidence that they’re gathering during the out-
break. [They’re] trying to assess the protective
recommendations to the hazard and continue to
protect the workers,” he says. “Thus far, we are
still maintaining the aerosol precaution as well 
as the droplet precautions.”

While there have been spot shortages of certain
N95 models, BerryAnn says respirator manufactur-
ers report that they will be able to meet their orders
over the next six months. “There are no distribu-
tion or production problems to speak of to prevent
the delivery of the equipment,” he says.

Some health departments decided soon after the
emergence of H1N1 to place less reliance on the
N95 respirator. For example, Tennessee diverged
from the CDC recommendations as of May 5, about
10 days after the first CDC Health Advisory.

The Tennessee recommendation for droplet pre-
cautions applied more broadly. At the time, CDC
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set a case definition of patients who had traveled 
to Mexico or U.S. locales that had confirmed cases.
Yet epidemiological links were being lost so that
cases emerged without a clear connection to
Mexico or some other outbreak spot, says Marion
Kainer, MD, MPH, medical epidemiologist for the
Tennessee Department of Health.

“Tennessee recommended droplet precautions
with every patient with febrile respiratory illness
and respiratory protection for aerosol-generating
procedures on patients with febrile respiratory ill-
ness,” she says. “We wanted to emphasize admin-
istrative controls and a tiered approach. We felt
that was protecting more health care workers.”

However, as of mid-June, there still was a lot of
uncertainty about the novel H1N1 — both in terms
of its future patterns of transmission and virulence
as well as the public health response to it.

“Pandemic planning is based on high virulence
and limited resources,” says Michael Bell, MD,
associate director for infection control in CDC’s
Division of Healthcare Quality and Promotion.
“We do have a set of [recommendations] for
something that is very severe. We don’t have a
systematic way to step away from that.”  ■

On the frontlines of 
emerging pandemic
Hospital limits entry, creates H1N1 clinic

The rural Iowa community of Marshalltown
may seem an unlikely place to be an epicenter

of a new pandemic. But this spring, the town of
about 26,000 coped with a sudden outbreak of
novel H1N1, demonstrating why pandemic pre-
paredness is so important for every hospital.

As soon as the first case was identified as a
possible or probable case in late April — a young
Marshalltown man in his 20s who had traveled to a
part of the United States with confirmed cases of
novel H1N1 — Marshalltown Medical & Surgical
Center assembled its Flu Task Force Committee.
The task force brought together key players in
administration, infection control, public health and
employee health, as well as other nursing directors
and ancillary department directors. 

On Friday, May 1, the task force brought
together additional representatives from the
Marshall County Pandemic Flu Committee, com-
munity physician offices, schools, county and city

government, nursing homes, and others. An aver-
age of 60 to 80 members met every day at 7:30
a.m. until the outbreak subsided, and the hospital
staff held daily conference calls with the Iowa
Department of Public Health.

By Saturday afternoon, anticipating an influx
of suspected H1N1 patients, the hospital opened
a new on-site clinic and established a 24/7 call
line to provide advice to anyone in the commu-
nity who had symptoms. Throughout the out-
break, the call line received nearly 600 calls.

“We have a very diverse population here in
Marshalltown. With the recent spring break for
students and the upcoming Cinco de Mayo cele-
brations we knew there were many families who
had traveled back and forth to Mexico [where the
novel virus emerged and a significant outbreak
was ongoing],” says employee health coordinator
Debra McAteer, RN.

Over the next several weeks, that clinic cared for
nearly 400 patients, with an average patient age of
15. The hospital ultimately saw more than 60 con-
firmed cases, with many more than that likely to
have the virus in the community. By the second
week of the outbreak, the state department of
health asked the hospital to send samples for fur-
ther testing only for potentially exposed health care
workers and patients who were at high risk for
complications, such as pregnant women, hospital-
ized patients, children younger than 5 years old, or
individuals with other significant health conditions.

In fact, throughout the outbreak, testing was a
huge challenge. “All specimens would come in to
the MMSC lab and then be packaged and sent to
the state lab. The state lab would run the initial test
and if it came back as a probable case they had to
send it to the CDC,” recalls McAteer. “CDC was so
backlogged that a test that would normally take 24
to 48 hours was taking seven to 10 days, which is a
huge delay in time when you’re trying to figure
out what’s going on in your community.”

To prevent transmission of the novel virus in
the hospital and to protect employees from expo-
sure, Marshalltown Medical & Surgical Center
relied on symptom screening of patients, family
members, visitors, employees, and volunteers.
(See sample screening tool on p. 91.)

“We had very few [occupational] exposures.
The first couple of patients were our main unpro-
tected exposures because we didn’t know we had
it in our community yet,” says McAteer. Those
employees with a significant exposure to the
virus were offered antiviral prophylaxis and were

90 HOSPITAL EMPLOYEE HEALTH ® / August 2009

(Continued on page 92)



August 2009 / HOSPITAL EMPLOYEE HEALTH ® 91

Sample H1N1 Screening Form 
 

 
Marshalltown Medical & Surgical Center      
H1N1 (Swine Flu) Screening Form        
Policy Number: IC VI 1D    MR-060 5/09-3  
     

Please complete section A, then answer B Yes or No  
and return your completed form to the screening personnel 

 

SECTION A 

 
 

Name (please print):  

______________________________________________________________________     

 

Birthdate: _____________________  Age_____________________ 

 
Address: 
______________________________________________________________________ 

 

City, State, Zip: 
______________________________________________________________________ 
 
 
Phone number: ____________________ Alternate phone number: ______________ 
 
Type of ID Used:    Photo    
 Other:___________________________________________________ 
 

 

SECTION B 

 

 

 Do you have a fever of 100 or more, AND a cough or sore throat? 
 
      Yes      No         
   

 

 

 

PASS 
 If the response is NO, they have passed the screening exam.  Complete the rest 

of the steps of the procedure for the individual and they may proceed through the 
hospital.   

 

FAIL 
 If the response is YES, they have failed the screening exam.  Give the individual 

the CDC Handout  “H1N1 (Swine Flu) and You” and “Taking Care of a Sick 
Person In Your Home” and advise them to consider calling their physician’s office 
for guidance.  Direct or escort them out of the hospital. 

 
    EXCEPTION:  If they have been under the care of a physician within the last 

7 days, they may  
 proceed into the hospital IF they wear a mask. 
 

 
 
______________________________________________________________________ 
Signature of Individual being screened    Date   Time 

 

 Physician  MMSC Co-worker/Volunteer #________________     Patient  

Patient’s Family   Visitor 

 
 
 
______________________________________________________________________ 
Signature of Screener      

Source: Marshalltown (IA) Medical & Surgical Center.



told to watch for symptoms, she says.
The special H1N1 outpatient clinic (an exten-

sion of the ED) was close to an exterior door and
could be closed off from other parts of the hospi-
tal. Meanwhile, the hospital closed all doors
except the front entrance and the ED entrance.
Every person entering the hospital was screened
using a screening form that was available in
English and Spanish.

Employees, visitors, and contractors who came
in and out of the building regularly received a
small card indicating they had been screened.
Then they would simply answer a brief symptom
check to receive access every time they came into
the hospital. This card was good for a seven-day
period. The hospital staff positioned at the
entrances screened more than 3,000 individuals
before the protective access was canceled.

To alert the public to the new restrictions, the
hospital placed a full-page ad in the local news-
paper and provided updates through biweekly
press conferences. “People in our community
were very understanding of why we were
restricting access,” says McAteer. “Our public
relations department did a fabulous job of getting
the information out in the community and to the
people who needed it most.”

Round the clock fit-testing

Protecting employees also was clearly a prior-
ity. The hospital had previously purchased pow-
ered air-purifying respirators (PAPRs) and had
hoods available to employees who were likely to
have exposure to patients with tuberculosis or
other highly infectious airborne diseases.

But with H1N1, employees in many other
areas of the hospital, such as the business office
and Health Information Management offered to
volunteer to help as screeners. “They were not in
the current plan as being trained for a respirator
because they were not direct care providers,”
says McAteer. “They also wouldn’t need their
own PAPR hoods after the outbreak subsided, so
fit-testing them for an N-95 respirator made more
sense at the time of the outbreak.”

The hospital began a week of around-the-clock
fit-testing of an additional 550 employees, volun-
teers, school nurses in area schools, and others
who would use N95 respirators as needed. If they
failed the fit-testing, they were trained to use the
PAPR. The state released some personal protec-
tive equipment from the national stockpile for the
hospital to use as needed.

“We had previously decided to use our PAPRs 
at all times instead of having to fit-test all of our
employees to the N-95 every year. We just do not
have the time, personnel or the monetary resources
to fit-test yearly,” says McAteer. “In the future, I
think there will be a handful of people we will con-
tinue to fit-test on a yearly basis so on a moment’s
notice they’ll be ready to use either the N-95 or the
PAPR.”

At the height of the outbreak, Marshalltown
schools were closed for three days. But while
some have wondered whether absenteeism of
health care workers would rise during an out-
break — especially with school closings —
employees actually offered to work overtime or
extra shifts to help out.

State breaks with CDC

As the outbreak subsided, and the public
health community saw that the novel H1N1 was
not causing severe disease in the United States,
the Iowa health department changed the recom-
mendations for PPE to surgical/isolation masks
rather than respirators (droplet precautions),
except for aerosol-generating procedures such as
nebulizer treatments or intubation. Employees
working in the H1N1 clinic continued to use
PAPRs until it was closed, as it was a small space
without negative pressure rooms, says McAteer.

But McAteer cautions that the definitions that
CDC and public health used when determining
severity of the virus were somewhat misleading to
the community. CDC characterized the novel flu
as mild. Although there were few hospitalizations,
the disease did cause significant disruption, dis-
comfort, and absenteeism from school and work.

“People were truly very, very ill with this
virus. We were very lucky that none of our clinic
patients needed to be admitted to the hospital,”
she says. 

“People had fevers of 103°, 104°, or 105° for a
few days. They were still coughing for seven to
10 days or more,” McAteer adds. “There were
other symptoms, like coughing, sore throat, some
nausea, vomiting, and diarrhea, which aren’t typ-
ical with respiratory flu.”

After the outbreak subsided, Marshalltown
reviewed its response and conducted a compre-
hensive debriefing with the Iowa Department 
of Public Health. Among the lessons learned:
“Remember to be flexible (thinking outside the
box is a good thing) and to communicate, com-
municate, communicate,” says McAteer.  ■
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In pandemic, PAPRs 
can’t replace all N95s
Hospital relies on just-in-time fit-tests

Some hospitals have virtually eliminated
annual fit-testing by relying on powered air-

purifying respirators (PAPRs). But the advent of
novel H1N1 brings into focus a reality of pan-
demic preparedness: You’re going to need to con-
duct just-in-time fit-testing despite the PAPR use.

The Johns Hopkins University and Health
Systems in Baltimore is noted for its significant
investment in PAPRs. The health system has
about 1,000 PAPR units — including the pricey
battery packs. But with more than 10,000 employ-
ees, Hopkins recognizes that pandemic response
will still require the use of N95 respirators, says
John Schaefer, CIH, HEM, associate director of
health, safety and environment.

“In a facility this size, the thousand PAPRs
would not handle everything we needed. That’s
just being realistic,” he says.

The respirators are assigned on a tiered basis in
an airborne infectious disease outbreak, Schaefer
says. “Even though we have a lot of PAPRs, they
would be relegated to those people doing the
high-risk procedures [such as intubations],” he
says. ”They would go on the crash carts and in
the isolation areas.”

For people who have no patient contact or risk
that is the same as anyone in the community,
such as employees in the business office or medi-
cal records, no respiratory protection would be
required. Those employees who may be involved
in screening or other contact with visitors and
patients would be assigned an N95, he says.

So Hopkins developed a pandemic plan that
included N95s. First, the health system selected
and stockpiled a model that would be relatively
easy to use. In other words, it was obvious which
side was up or down, the straps were easy to
secure, the respirator could be donned quickly.

Then Hopkins designated and trained almost 200
fit-testers. When novel H1N1 emerged, Schaefer
and his colleagues gave those fit-testers refresher
training. 

The process went smoothly, and the fit-testers
tested employees on their units using quantita-
tive tests, Schaefer says. “Everybody knew what
their role was [in the H1N1 response],” he says.

Even before H1N1 outbreak, the ED had opted

to use elastomeric respirators, which are reusable
and are more protective than N95s. Each employee
in the ED is assigned a respirator, which they clean
and maintain and keep in a locker, he says. They
also have been fit-tested.

Although the CDC recommendations on H1N1
didn’t specifically address the use of PAPRs or elas-
tomerics, it is always acceptable to choose respira-
tors that provide greater protection, says Roland
BerryAnn, deputy director of National Personal
Protective Technology Laboratory of the National
Institute for Occupational Safety and Health, which
is part of CDC.

“The recommendations try to specify that that
is the minimum level of protection. Certainly, we
would not discourage the use of more protective
equipment,” he says.

N95 supply could be an issue for hospitals that
haven’t planned ahead. BerryAnn says he heard
reports that demand exceeded supply for N95s 
in the first weeks of the novel H1N1 outbreak.
Manufacturers reported that they maintained the
orders of regular customers but cut back on orders
that requested a sudden, large increase, he says.  ■

Six Sigma targets 
persistent needlesticks
Environment of care may be key to injuries

There’s more to needle safety than a safety
device. That conclusion, simple as it may sound,

led BJC Healthcare in St. Louis to analyze the envi-
ronment of care and clinical technique as it seeks to
reduce injuries from subcutaneous injections.

Using the Lean Six Sigma quality improvement
process enables the 13-hospital BJC Healthcare to
uncover complexities that aren’t apparent just
from a review of basic injury data, says Christine
Zirges, RN, ACNS-BC, CIC, infection prevention
consultant for occupational health services, who is
scheduled to speak at the upcoming 2009 confer-
ence of the Association of Occupational Health
Professionals in Healthcare (AOHP). The confer-
ence, to be held in Portland, OR, in September, will
encompass a range of issues, from respiratory pro-
tection to occupational health best practices. (See
editor’s note at the end of article  for more information.)

“It’s easy to jump to conclusions or veer off
course [when analyzing injury data],” says Zirges.
“Using the tools in the [Lean Six Sigma] toolkit and
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staying on course really does guide you in the right
direction.”

While other safety devices were very successful
in reducing injuries, injury rates for one particular
device used in intramuscular and subcutaneous
injections at one hospital rose after implementing a
safety-engineered needle from 0.21 per 100,000
productive hours to 0.38 per 100,000. Additional
training in the use of the device had not resolved
the problem.

In search of answers, BJC used the DMAIC
framework: Define the problem and goals. Measure
and collect data, while looking for cause and effect.
Analyze data to look for cause and effect. Improve
the process. Control or correct any deviations and
continue to monitor the process.

Drilling down into the needlestick data, Zirges
and her Lean Six Sigma team (which included
staff nurses) discovered that the needlesticks
were occurring specifically with subcutaneous
insulin injection immediately after the needle was
removed from the patient and before the safety
device was activated. Even a BJC hospital that
used a different device for the same procedure
was having a similar problem.

To gather more information on the cause, Zirges
conducted observations. She sometimes had to
wait hours to observe the specific at-risk injection,
but in the process she learned a lot about the envi-
ronment in which the nurse practices.

“The environment in which the nurse works 
is very loud. You often want to have an audible
click [from the safety device],” she says. “We
didn’t know if you could hear the click in a busy
environment.”

Nurses sometimes reported that a sudden
movement of the patient precipitated the stick.
But Zirges also noted awkward postures. “Nurses
were giving injections in a very contorted posi-
tion. Some were standing behind the patient,
some were leaning forward,” she says.

An analysis also showed that many of the
injuries were to the left thumb. To perform the
stick, the nurses were pinching the skin with their
left hands.

With support from the vendor, the BJC depart-
ment of nursing professional practice and IV
Therapy created a competency checklist for the
insulin injection procedure. It was added to com-
petency training for all the hospitals.

Yet the needlesticks for subcutaneous insulin
injection remained variable — up one month,
down another. This was a challenge for the Lean
Six Sigma team.
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CNE questions
5. Of 11 cases of health care workers who acquired

novel H1N1 in a health care setting, which were
analyzed by the Centers for Disease Control and
Prevention, how many had consistently worn
appropriate personal protective equipment?

A. All
B. Five
C. Three
D. None

6. The California Aerosol Transmissible Disease stan-
dard applies to which of the following situations:

A. An outbreak of seasonal influenza
B. A newly recognized pathogen with credible

evidence of airborne transmission
C. An outbreak of norovirus
D. Initial cases of any infectious disease outbreak

7. During an H1N1 outbreak, Marshalltown (IA)
Medical & Surgical Center conducted just-in-time
fit-testing for N95s despite its stock of powered
air-purifying respirators (PAPRs) because:

A. employees who typically didn’t have patient care
responsibilities performed at-risk tasks such as
screening at entrances.

B. N95s are more protective than PAPRs.
C. employees requested N95s.
D. CDC requires hospitals to use N95s.

8. In modified recommendations related to measles
immunity, CDC recommends that hospitals
“strongly consider” what action for employees born
before 1957?

A. Immunization with one dose of MMR.
B. Immunization with two doses of MMR.
C. Documentation of physician-diagnosed disease.
D. Serology testing.

Answer Key: 5. D; 6. B; 7. A; 8. B.

CNE instructions 

Nurses participate in this continuing education
program by reading the issue, using the pro-

vided references for further research, and studying
the questions at the end of the issue. Participants
should select what they believe to be the correct
answers, then refer to the list of correct answers to
test their knowledge. To clarify confusion surround-
ing any questions answered incorrectly, please
consult the source material. After completing this
semester’s activity with the December issue, you
must complete the evaluation form provided in that
issue and return it in the reply envelope provided to
receive a credit letter. ■



With the assistance of Occupational Health 
at BJC, a new data collection effort will collect
detailed information from all 13 hospitals, which
include small rural hospitals, community hospitals,
a large tertiary care center, and a pediatric hospital.

When these specific subcutaneous needlesticks
occur, nurses will report the position of the patient
(in a chair or bed?), the position of the nurse (was
she leaning over?), the bed position and other bed-
side equipment (was the area crowded?) and
whether there was any unexpected patient move-
ment. They also want to know whether the nurse
was right- or left-handed.

“We discovered we weren’t asking the right
questions to drill down into this environment of
care [issue],” Zirges says. “The more we looked,
the more questions we had.”

The Lean Six Sigma process can be time-consum-
ing, but it will pay off by helping the hospital get to
the root cause of problems, she says. It can be just as
effective in evaluating other injuries, such as patient
handling.

“In my opinion, the environment in which the
nurse works is very important,” Zirges points
out. “Don’t just look at the numbers. Be careful
not to make assumptions.

“We’re using a good process. We have that
[safety] culture that supports us,” she says.
“[Lean Six Sigma] really does work.”

(Editor’s note: The 2009 AOHP conference will be
held in Portland, OR, Sept. 16-19. A conference brochure
is available at www.aohp.org/conference/documents/
AOHP2009ConferenceBrochure.pdf.) ■

AOHP: Needlesticks 
still top agenda for EHPs
Consent testing, safe lifting rank as concerns

Reducing bloodborne pathogen exposures
remains a primary concern for employee

health nurses, according to a survey of members
by the Association of Occupational Health
Professionals in Healthcare (AOHP).

“It’s still a challenge. Even with safety devices,
staff [members] are still having exposures,” says
MaryAnn Gruden, MSN, CRNP, NP-C, COHN-
S/CM, employee health coordinator at Western
Pennsylvania Hospital in Pittsburgh and AOHP
community liaison.

The testing of source patients remains a partic-
ularly difficult area for employee health profes-
sionals. There are myriad state laws, some of
them with strict consent requirements. In some
circumstances, employees who suffer a needle-
stick must undergo prophylaxis as if the source
patient is unknown because the patient can’t or
won’t consent to testing, says Gruden.

In 2006, the Centers for Disease Control and
Prevention recommended that HIV testing
become a routine part of care, with patients given
the opportunity to “opt out.” With routine HIV
testing, more patients would know their status
when entering the hospital.

However, consent laws and concern about reim-
bursement for the tests has made it difficult to
implement those recommendations in some locales.

At Aurora Medical Center Manitowoc County
in Two Rivers, WI, the hospital wasn’t able to
incorporate consent for HIV testing into the gen-
eral consent for treatment that patients sign upon
admission. A recent scenario highlighted the pos-
sible dilemmas over testing, says Lynne Karnitz,
RN, MS, COHN-S, employee health and wellness
nurse, who also is executive vice president of
AOHP.

An employee suffered an exposure during
surgery on a patient with hepatitis B and C, who
subsequently died. The patient’s blood had been
collected for a different reason, and the patient’s
family agreed to allow HIV testing. That averted
the need to treat the case as an “unknown” source
and to place the employee on HIV prophylaxis, she
explains.

“[Consent laws create] issues that are really
sensitive in nature and difficult for us to maneu-
ver,” Karnitz says.

Changing those consent laws would need to
occur state by state. But AOHP is working with 
the U.S. Occupational Safety and Health Admini-
stration and others to improve education about 
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post-exposure testing and prophylaxis and to create
better benchmarking information.

A second area of concern for employee health
nurses remains safe patient handling. AOHP is
working with OSHA to produce updated guid-
ance, which would reflect the newest technology,
says Karnitz.

Her own facility reflects the potential benefits
of safe patient handling. The hospital installed
ceiling lifts in the emergency department and
radiology rooms; for the first quarter of 2009,
there were no patient handling injuries.  ■

Sign up for free infection control
weekly e-mail alert today

Subscribers to Hospital Employee Health can join
the Hospital Infection Control & Prevention Weekly

Alert e-mail list now. This alert is designed to update
you weekly on current infection control issues that you
may deal with on a daily basis. To sign up for the free
weekly update, go to www.ahcmedia.com and click on
“Free Newsletters” for information and a sample. Then
click on “Join,” send the e-mail that appears, and your
e-mail address will be added to the list. If you have
any questions, please contact customer service at
(800) 688-2421.  ■
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CNE objectives

After reading each issue of Hospital Employee
Health, the nurse will be able to do the following:

• identify particular clinical, administrative, or 
regulatory issues related to the care of hospital
employees;

• describe how those issues affect health care
workers, hospitals, or the health care industry in
general;

• cite practical solutions to problems associated
with the issue, based on overall expert guidelines
from the Centers for Disease Control and Preven-
tion, the National Institute for Occupational Safety
and Health, the U.S. Occupational Safety and
Health Administration, or other authorities, or
based on independent recommendations from
clinicians at individual institutions. ■
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