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A recent study on radiofrequency identifi -
cation (RFID) technology in the healthcare 
environment made headlines in the main-
stream media. The study suggested that RFID 
technology may compromise medical devices 
in critical care areas, such as the intensive 
care unit (ICU), the operating room (OR), or 
other clinical areas, under certain conditions. 
Health Technology Trends features ECRI Insti-
tute’s perspective on the issue, along with 
some industry reaction to the concerns raised 
by the study.

RFID technology, prevalent in many 
industries for inventory tracking and anti-
theft mechanisms, has grown in popularity 
in the healthcare setting. Consisting of either 
readers or emitters, and active or passive 
tags, RFID is being used to track patients, 
staff, equipment (including disposables), 
implantable devices, and pharmaceuticals. 
It’s even under study for potential use in 
problem reporting with implanted ortho-
pedic devices. However, researchers in 
Amsterdam, The Netherlands, researched 
two proprietary asset-management RFID 
systems, one active system and one passive 
system. They documented what some con-
sider disturbing instances of electromagnetic 
interference (EMI) of critical care equipment, 
such as infusion pumps and pacemakers, in a 
controlled, nonclinical setting. 

RFID for asset management on the rise?
Within the last two years, numerous RFID 

asset-management installations have been 
implemented. In February 2007, Parco Wire-
less Corp. (Portland, ME, USA) announced 

installation of its ultra-wide band, RFID-en-
abled location tracking system at Washington 
Hospital Center (Washington, DC, USA). In 
the fi rst quarter of 2008, Mobile Aspects, Inc. 
(Pittsburgh, PA, USA) announced installa-
tion of its iRISupply in both Rush University 
Medical Center (Chicago, IL, USA) and The 
Children’s Hospital Boston (Boston, MA, 
USA). Two of Awarepoint Corp.’s (San Diego, 
CA, USA) recent installations of its ZigBee 
Wireless Sensor Network include Walter 
Reed Army Medical Center (Washington, 
DC, USA) and University of California at San 
Francisco (San Francisco, CA, USA). 

“The challenges of asset management are 
particularly relevant in healthcare, based on 
the environment and how much movement 
is going on, how much equipment is needed, 
and the signifi cance of the equipment” from a 
cost standpoint as well as urgency in patient 
care, according to Valerie Fritz, vice presi-
dent of marketing for Awarepoint. Examples 
of assets tracked include infusion pumps, 
transport monitors, computers on wheels, 
wheelchairs, beds, and “anything else that’s 
not nailed down.” Fritz says it’s also helped 
facilities manage rental equipment, and can 
reduce rental costs as a result of facilities 
utilizing what they already have. RFID tech-
nology is also used to track down equipment 
for routine maintenance or in the instance of 
device recalls, she adds.

“When you say to the biomed guy, we 
need to perform maintenance on all 300 of 

ECRI Institute urges caution, not panic, in 
reaction to recent RFID electromagnetic 
interference study
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Bar-code enabled, point-of-care systems are 
designed to build safeguards in medica-
tion administration, by verifying the “fi ve 
rights” (right patient, drug, dose, route, 
and time), and to ensure that staff follow 
medication administration protocols. This 
is typically done by scanning bar-coded 
labels on medications and patient wrist-
bands. Many of today’s bar code medication 
administration (BCMA) systems integrate 
the patient’s medication administration 
record (MAR) with the administration pro-
cess. However, research on BCMA system 
use within the last few years has uncovered 
the phenomenon of the “workaround,” in 
which a clinician (often a nurse) overrides 
the system. This action is sometimes taken 
to save time; sometimes to compensate for a 
malfunctioning scanner, computer, or miss-
ing or damaged bar code; and sometimes 
due to unfamiliarity with the system. 

Health Technology Trends looks at the most 
recent study published in the Journal of the 
American Medical Informatics Association, 
which takes a comprehensive look at work-
arounds related to workfl ow issues and 
their potential implications to patients. The 
authors compiled a detailed classifi cation 
system designed to assist facilities in setting 
up BCMA systems (2008 Jul-Aug;15[4]:408-
423). We also sought the perspective of 
a researcher who evaluated the Veterans 
Health Administration’s (VHA) BCMA 
system, and provide an ECRI Institute per-
spective on the issue.

The fi ndings
Ross Koppel, Ph.D., and colleagues 

conducted a mixed-method study between 
2003-2006 at 5 hospitals in the Midwest and 
on the East Coast; a 470-bed Midwestern 
academic tertiary-care hospital, and a 4-hos-
pital, 929-bed East Coast healthcare system. 
Koppel and colleagues’ methods included 
structured observations and shadowing of 
nurses; interviews with study participants; 
participation in hospital staff meetings 
about BCMA system use; performance of a 

failure modes-and-effects analysis (FMEA) 
of BCMA system use; and review of BCMA 
system override log data. Workaround 
causes were classifi ed according to the work 
system model for Systems Engineering in 
Patient Safety. Potential patient-safety conse-
quences of workarounds were determined 
by researchers using the Five Rights of Medi-
cation Administration and associated FMEA 
fi ndings. 

The researchers identifi ed 15 types of 
BCMA-related workarounds, categorized 
as either omission of process steps, steps 
performed out of sequence, or unauthorized 
process steps. They also classifi ed 31 sepa-
rate probable causes of the workarounds, 
categorized as technology-related, organi-
zational, task-related, patient-related, and 
environmental. Specifi c probable causes 
for workarounds included unreadable or 
missing bar codes (sometimes affi xed to 
clipboards or doorjambs); bulky comput-
ers on wheels either tethered to a hallway 
outlet or too large to get into the patient’s 
room; refrigerated medications far from 
patients’ rooms; patient refusals; or emer-
gencies. Workarounds were also attributed 
to insuffi ciently trained staff who were not 
used to the system. At other times patients 
were in an area that does not allow BCMA 
system use (wireless connectivity loss was 
experienced in the radiology department 
and the operating room). 

Of 307,698 medication administrations, 
274,550 (89.2%) either generated no alerts, 
or generated alerts that led to cancellation 
or changing of medication. Of the remain-
ing 33,148 alerts overridden, 31,772 could 
be coded appropriately to identify the 
override. Thus, 10.3% of the documented 
medication administrations were overrid-
den, which accounted for a total of 6,035 
patients (4.2%). Possible consequences of 
such workarounds included wrong admin-
istration of medications, doses, times, 

Researchers evaluate ‘workarounds’ in 
bar-coding medication administration 
systems that could impact patient safety

Bar coding medication safety
(continued on page 3)
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and formulations, concluded Koppel and 
colleagues.

The bar code systems studied were Sie-
mens Medication Administration Check 
(Malvern, PA, USA) with InfoLogix (Hat-
boro, PA, USA) two- and four-drawer 
medication carts; and McKesson Corp. (San 
Francisco, CA, USA) Horizon Admin-Rx. 

Perspective on the fi ndings
Emily S. Patterson, Ph.D., a research 

scientist at the VA Getting at Patient Safety 
Center and the Institute for Ergonomics at 
The Ohio State University (Columbus, OH, 
USA) has studied user interactions with the 
VHA’s BCMA system (see J. Am Med Inform 
Assoc. 2002 Sep-Oct;9[5]:540-53). She’s also 
compared BCMA system use in acute and 
long-term care settings (see Hum Factors. 
2006 Spring;48[10]:15-22). 

Patterson told Health Technology Trends 
she wasn’t surprised by Koppel and col-
leagues’ observations on workarounds. 
Rather, she said, “I was impressed by how 
similar many of them were” to her own 
research. However, she adds, “I thought 
some were more extreme, in cases where 
they were completely not using the sys-
tem.” Patterson cited one example in which 
the scanner was completely disabled. 

Some overrides in Koppel’s study 
resulted from poorly trained staff, some-
thing Patterson has seen in her research. “I 
think when systems are fi rst implemented, 
that can be one of the biggest challenges,” 
she says. For example, “when systems are 
implemented one ward at a time, and you 
pull nurses from another ward who aren’t 
supposed to be working that ward, you 
can have all kinds of issues.” Furthermore, 
“when the implementation phase is over, 
the biggest risk is with agency nurses, or 
nurses who may only work nights or have 
restrictive schedules, so it’s hard for them to 
meet when the trainers are on site.”

Also similar to Koppel’s fi ndings are 
Patterson’s observations on missing or 
inconveniently placed bar codes. For 
example, Koppel and colleagues noted that 
in some cases, patient identifi cation wrist-
bands were torn, wet, chewed, or not on the 
patient. And there were cases in which scan-
ning or medication administration would 

disturb a patient who may be sleeping or 
having a central line inserted. 

“In different settings, there’s going to be 
different risks for whether or not patients 
have wrist bands,” noted Patterson. For 
example, “in the [intensive care unit], wrist-
bands tend to be put on feet, so that you 
don’t disturb the patient as much.” On the 
other hand, “in nursing homes, the wrist 
bands get worn out because the length of 
stay is longer.”

As with Koppel’s study, Patterson’s 
research emphasizes workfl ow issues 
related to BCMA system use. “Others have 
studied bar code error rates; [i.e.,] how reli-
able it is to scan the bar code and have the 
data input successfully,” notes Patterson. 
“My response to that is, there is no equiva-
lent step in the non-bar-coded system [in 
which to compare].” Before BCMA systems, 
“it’s not like nurses were already taking 
patients’ wrists and checking wristbands to 
see who the patients were.” Rather, “a new 
step has been added, and the question is: 
How does this fi t into the workfl ow?” 

ECRI Institute perspective
ECRI Institute’s Erin Sparnon, senior 

project engineer, Health Devices Group, 
agrees that Koppel and colleagues’ research 
is reminiscent of Patterson’s VA research. 
“While Patterson’s background is in ergo-
nomics, and Koppel’s background is in 
sociology, both have provided good insight 
into ‘use factors’ and usability for bar-code, 
point-of-care technologies.” Sparnon high-
lights a key point made by both researchers: 
technologies such as BCMA systems can 
increase patient safety, but they can “also 
introduce new opportunities for error 
when the technology doesn’t meet clini-
cal needs or expectations.” She adds, “if a 
facility is aware of these potential sources 
of error, they can at least partially mitigate 
them through planning before they imple-
ment a system.” For example, Sparnon 
says the pharmacy should ensure that dose 
equivalents for particular medications get 
programmed into the system (e.g., two 
10-mg tablets, equals one 20-mg tablet) to 
avoid false-positive, wrong-dose alerts. 

Bar coding medication safety
(continued on page 4)

“Adding in technology, 
which is inherently logi-
cal and rule-driven, is a 
very good way to point 
out areas where clinical 
practice is disorganized, 
illogical, and ad hoc.”
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(continued from page 4)

“Adding in technology, which is inher-
ently logical and rule-driven, is a very good 
way to point out areas where clinical prac-
tice is disorganized, illogical, and ad hoc,” 
observed Sparnon. “However, clinicians 
have been working with this disorganized, 
illogical, and ad hoc system for years 
because it is fl exible and allows them to 
complete their tasks.” To that end, “any dis-
pute between a clinician and a technological 
system will always be won by the clinician.”

As Koppel and colleagues pointed out, 
“some workarounds are clearly intentional 
tradeoffs, e.g., providing urgently needed 
medications without taking the time to scan 
the patient or medication. Therefore, reiter-
ating existing rules or enacting more rules 
may not reduce workarounds.” 

“Workarounds will happen with current 
systems because facilities and suppliers are 
still learning how best to design and imple-
ment technology to support safe practice,” 
says Sparnon. “Facilities should therefore 
study workarounds for insights on how to 
improve compliance on scanning and recon-
ciliation with current systems.”

Mitigating workarounds
Some of Patterson’s workfl ow obser-

vations led to improvements in the VA’s 
BCMA system. “In the VA, physicians no 
longer have to ask nurses to log on to the 
BCMA system to access the MAR data. They 
can now access it from their own comput-
erized order entry system software,” says 
Patterson, who admits the VA’s system may 
be further advanced than the proprietary 
systems Koppel evaluated. 

Beyond system functions, new relation-
ships have morphed at the VA to facilitate 
medication administration workfl ow. 
“The biggest innovation is the use of 
‘supernurses’ who are cross trained on 
the pharmacy side,” Patterson explains. 
Likewise, “it’s becoming more common 
for pharmacists to be cross trained on the 
nursing side.” For example, if a nurse scans 
a medication and it doesn’t work, rather 
than go back to the physician, he or she can 

go back to the pharmacist to troubleshoot. 
“The pharmacist can pull up what the nurse 
accesses and say, ‘what I’m seeing on my 
side is this; what I’m seeing on your side 
is this,’ so that helps them fi gure out what 
is going on,” according to Patterson, who 
adds that discrepancies are often simple. 
“If you have ‘20mg’ with no space, it won’t 
scan. The pharmacy would have to manu-
ally enter a space in the information that 
automatically came from the order entry 
system.” 

Koppel and colleagues concluded their 
study with a bulleted list of recommen-
dations addressing a number of issues. 
They called for multidisciplinary teams to 
work with vendors, ensuring up-to-date 
standards, and preliminary assessments to 
identify user, environment, policy, work-
fl ow, and patient issues. In addition, they 
stressed the need for postimplementation 
assessments, because new workarounds 
continue to emerge in response to changes 
in technology, workfl ow, and patient types. 

While Koppel was focused on BCMA 
system use leading to medication adminis-
tration errors, the study also referenced data 
highlighting the benefi ts of these systems. 
Unpublished data from June 2006 to May 
2007 from the 4 East Coast hospitals indi-
cate that 23,828 BCMA system alerts of drug 
or patient mismatches led users to remedy 
potential errors. “That is nearly 4 for every 
1,000 times a medication was administered, 
or patient identifi ed,” stated researchers. 

Patterson echoes the merits of BCMA 
systems. “The reason why we get excited 
about bar coding is that it is being used and 
it really does have the potential to have an 
impact,” she says. As someone who does 
forensic analyses of technologies that never 
took off, she adds that “bar coding is not in 
that category. It’s being used, and people 
get upset when it goes away. It’s such a core 
technology, I think that’s why it’s worth 
investing in.” But keep in mind, she urges, 
“you can’t just buy a software package and 
be done. You have to continuously invest 
in how it matches the workfl ow in different 
settings with different needs.”                     

“You can’t just buy a 
software package and be 
done. You have to con-
tinuously invest in how 
it matches the workfl ow 
in different settings with 
different needs.”
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our Alaris pumps with this model num-
ber, you must fi nd them in a reasonable 
length of time,” says Ronald Hegli, chief 
technology offi cer and vice president of 
engineering for Awarepoint. “It could take 
weeks to walk around and track them all 
down, as opposed to printing out a list and 
locating them within an hour,” he explains. 

RFID asset-tracking systems can vary in 
the way they work and in the frequency at 
which they work. The Amsterdam research-
ers looked at a passive system, OBID (Feig 
Electronic, Weilburg, Germany), with an 
operating frequency of 868 MHz. OBID fea-
tures non-self-powered RFID tags (i.e., tags 
without an internal power source) that are 
activated by an electromagnetic fi eld gener-
ated by an RFID reader, so tags can then 
automatically transmit information back to 
the reader. The active system, Eureka RFID 
(Avonwood, England), features a reader 
with an operating frequency of 125 kHz that 
is used to initiate transmission from battery-
powered tags, which transmit at 868 MHz 
when a tag is near the reader. 

“We employ active RFID because our 
product is tracking the location of assets in 
real time,” explains Hegli. “Passive systems 
require a reader or an interrogator. It does 
not send out radio signals on its own, but 
only in response to an interrogation, [i.e.,] a 
radio signal sent to it.” In that sense, Hegli 
explains that passive systems establish only 
the fact that “at some point in time, this 
asset passed through this doorway,” for 
example. In regard to his system, he says, 
“we’re providing doctors and other staff 
real-time information about where the asset 
is right now, so we deploy sensors through-
out the building, and tags actually initiate 
their own location update throughout this 
active RFID mechanism.” 

Study fi ndings
In the study published in the June 25, 

2008 issue of the Journal of the American 
Medical Association (299[24]:2884-90), Remko 
van der Togt, MSc, and colleagues tested 
both passive and active RFID devices. Three 
tests were performed (using the passive 
system, the active system, and an active tag 
alone) with 41 medical devices commonly 
found in the ICU or OR. Researchers moved 
the RFID equipment in a circle around the 

medical device, continuously testing at set 
distance increments. Researchers docu-
mented any EMI interference, noting the 
distance, and classifying EMI as hazard-
ous (direct physical infl uence on patient), 
signifi cant (infl uence on monitoring with 
signifi cant level of attention needed), or 
light (infl uence on monitoring without 
signifi cant level of patient infl uence or 
attention needed). 

A total of 34 EMI incidents were 
recorded, of which, 22 were deemed haz-
ardous, from a total of 123 tests. Devices in 
which EMI was deemed hazardous included 
infusion syringe pumps (6 incidents), exter-
nal pacemakers (5 incidents), mechanical 
ventilators (2 incidents), dialysis devices (2 
incidents), pacemaker programmers (3 inci-
dents), and 1 incident with an intra-aortic 
balloon pump, a fl uid warmer, a cardiopul-
monary bypass device, and an autologous 
blood recovery device. Some examples of 
the hazardous EMI incidents included a 
syringe pump that “stopped working,” 
pacemaker pulses that were “given erro-
neously,” and mechanical ventilators that 
were “triggered erroneously.” A table of the 
devices that experienced EMI is available 
online at http://www.amc.nl/?pid=5266. 

The passive system (868-MHz signal) 
demonstrated more interference events 
(3 devices experienced EMI up to 600 cm, 
about 20 ft away). Overall, the passive 
systems induced 26 (63%) EMI incidents 
compared to 8 EMI incidents with the active 
system (125-kHz signal). EMI testing was 
reportedly based on American National 
Standards Institute (ANSI) methodol-
ogy. The authors concluded that in this 
controlled, nonclinical setting under “worst-
case” but “realistic” conditions, RFID 
induced potentially hazardous incidents. 
As a result, RFID implementation in health-
care facilities’ critical care and other similar 
environments should require on-site EMI 
tests, and international standards should be 
updated with regard to these technologies. 

Reactions to the study
The Associated Press, The New York Times, 

and myriad health industry publications 
highlighted some of the more noteworthy 

RFID and electromagnetic interference
(continued on page 6)

RFID and electromagnetic interference
(continued from page 1)

“What I’ve seen in many 
hospitals is that they 
don’t have a strong 
understanding of the 
radio characteristics of 
the products they buy.”
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EMI incidents that van der Togt and col-
leagues documented, such as mechanical 
ventilators that “switched off,” and inter-
ruptions noted in external pacemakers and 
infusion syringe pumps, among other EMI 
events with critical care equipment. 

In an editorial accompanying the study, 
Don M. Berwick, M.D., MPP, FRCP, wrote 
that hospitals, regulators, and manufactur-
ers “certainly have some immediate work 
to do,” and that these fi ndings “should 
temper the immediate embrace of technol-
ogy” (2008 June 25;299[24]:2898-99). One 
physician who contacted ECRI Institute 
called the fi ndings “simply appalling,” with 
harsh criticism for manufacturers. “If the 
manufacturers had been doing their jobs 
properly,” the physician complained, “the 
results of the experiments would have been 
negative.” He called on manufacturers to 
put their economic concerns aside, and to 
properly test and engineer products with 
patients in mind. 

Potential interference between wireless 
devices and medical equipment has been 
on the radar. The Amsterdam researchers 
noted two studies on EMI in implantable 
pacemakers and defi brillators related to 
antitheft surveillance systems. Also, the U.S. 
Food and Drug Administration’s (FDA) 
Center for Devices and Radiological Health 
warned in a Journal of the American Medical 
Association article in 2007 that the potential 
for interference exists between RFID, other 
wireless technologies, and medical equip-
ment, especially for frequencies shared by 
RFID and wireless personal area networks, 
in addition to telemetry and security sys-
tems (2007 Nov 21;298[19]:2305-7). 

Lingering paranoia, coupled with this 
latest study, resulted in heightened concerns 
among some hospitals. “We talked to a 
few of them, I think. Or, all of them,” joked 
Awarepoint’s Hegli. 

Allaying fears
“I think part of the fi rst line of defense 

is getting the clients to understand active 
RFID, passive RFID, and I would add a third 
category which is where the Awarepoint 
solution falls under; it’s more of a sensor 
network under the umbrella of real-time 
location solution technology,” states Matt 
Perkins, vice president of technology 

development at Awarepoint. Perkins says 
their solution runs on low power and 
doesn’t require an interrogator, which 
means their system would be less likely to 
cause EMI with devices. He also adds that 
Awarepoint has had no complaints of EMI-
related events between their technology and 
medical devices.

Still, a misunderstanding of RFID tech-
nology is a problem, says Hegli. “What I’ve 
seen in many hospitals is that they don’t 
have a strong understanding of the radio 
characteristics of the products they buy. 
They often don’t know what frequencies 
are in use, and there’s even an issue with 
Wi-Fi deployments, meeting what’s called 
your channel allocation strategy; that is, 
what devices are using what frequencies 
or channels, in what areas, at what energy 
levels,” says Hegli. “I’ve gone to hospitals 
and we can use instruments to look at what 
the radio environment looks like. You can 
see activity at different frequencies and you 
ask the hospital staff and they don’t know 
what it is.” In that sense, the Amsterdam 
researchers have raised awareness on the 
issue of EMI. “It’s about responsibility; just 
being aware and awake to the issues. I think 
hospitals probably need to have a little 
more clarity about planning deployment of 
this technology.” 

Nonetheless, Hegli says, “I was sur-
prised at how much attention this study 
received.” He says he would have liked 
to see more detail published on where 
the interference occurred, and how the 
researchers conducted the testing. But based 
on the technology they used and the param-
eters they set up, “I guess it doesn’t surprise 
me too much that there might have been 
interference, but even then, I’m not sure 
their study was conclusive. I’m sure we’ll 
see more studies come out that get down to 
the details.”

ECRI Institute perspectives
“Basically, we don’t want hospitals 

becoming alarmed or panicked that their 
RFID systems will wreak havoc on their 
medical equipment,” says Art Augustine, 
senior project engineer for ECRI Institute’s 
Health Devices System. “As with all radio-
frequency sources, EMI is a possibility, but 

RFID and electromagnetic interference
(continued from page 5)

“Basically, we don’t 
want hospitals becoming 
alarmed or panicked 
that their RFID systems 
will wreak havoc on their 
medical equipment.”
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we still believe that the risk of interference is 
low” in an adequately planned installation. 

Compared to the controlled, nonclini-
cal tests conducted in the study, Augustine 
explains that testing for EMI is unique to 
each environment, due to architectural lay-
outs, number and type of RF sources, age 
of medical devices, and even the presence 
of carts and tables (items that can refl ect RF 
signals in a room).

ECRI Institute is still evaluating the 
issue, but in an Alert posted July 4, 2008, 
the Institute’s Health Devices Clinical 
Engineering Group stated that the results 
of the Amsterdam study do not support 
widespread changes to the implementation 
of RFID systems in healthcare facilities. 
Also, ECRI Institute is not convinced that 
the two RFID technologies the authors 
selected represent the broad range of RFID 
systems marketed to the healthcare sector. 
The Alert states that systems can vary in 
operating characteristics based on intent of 
use. Systems used for asset tracking, patient 
identifi cation, or abduction prevention, can 
have varying peak operating power and 
frequency characteristics. 

Also, the Amsterdam researchers said 
they confi gured the systems to mimic 
“worst-case” but “realistic” scenarios (i.e., 
maximum output power to overcome facil-
ity layout). However, ECRI Institute is not 
convinced that this confi guration would 
necessarily be the logical or reasonable 
solution in an adequately planned RFID 
installation.

Finally, the researchers state that their 
methods of testing were in line with ANSI 
methodology; however, ECRI Institute’s 
experts said the study lacks suffi cient infor-
mation to verify this, and can therefore not 
agree with the authors’ conclusions that 
hospitals must perform onsite EMI testing 
as part of an RFID implementation. ECRI 
Institute’s experts point out that conditions 
and device locations in healthcare facilities 
are in constant fl ux. As a result, applying 
fi ndings from a nonclinical environment is 
very diffi cult. Therefore, for hospitals con-
sidering RFID implementation, “we believe 
that hospitals can more effectively assess 
potential interactions by actively managing 
their RF environments.” 

For example, facilities should consider 
cataloging the electronic characteristics (e.g., 
operating frequencies, operating power, 
adherence to electromagnetic compatibility 
standards) of their existing medical devices. 
Vendors can also play an active role in 
assisting facilities to plan and adequately 
implement an RFID system. 

As far as hospitals with existing systems, 
ECRI Institute stresses that management of 
an RFID system is an ongoing process, and 
as facilities continue to purchase new medi-
cal devices, they must ensure compatibility 
with existing RFID systems, working with 
suppliers of both products. 

As Augustine points out, medical 
devices are designed and tested to meet 
standards related to electromagnetic com-
patibility and EMI (IEC 60601-1-2). “I don’t 
know of any medical device manufacturer 
that states that its product doesn’t meet 
that standard. Wireless technology manu-
facturers whose products are not medical 
devices are not regulated by the same stan-
dards.” Augustine suggests that hospitals 
may want to require vendors (medical and 
nonmedical) to address electromagnetic 
compatibility as part of the prepurchasing 
process. However, Augustine adds that 
meeting electromagnetic compatibility stan-
dards does not preclude EMI events from 
occurring between wireless technologies 
and medical devices. He emphasizes that, in 
addition to obtaining electromagnetic com-
patibility information, facilities should work 
with vendors of RFID systems and medical 
devices when necessary to avoid potentially 
serious interactions.

Outlook
To date, neither FDA nor ECRI Institute 

has received reports of EMI from health-
care facilities using passive or active RFID 
systems that resulted in harm to patients. 
However, in a 2007 Draft Guidance for 
industry and FDA Staff, FDA references 
two instances of interference related to 
other wireless technologies (not RFID) in 
its Manufacturer and User Facility Device 
Experience database. One incident involved 
a doctor using an incorrect wireless micro-
phone with an endoscopic positioning 

“We were able to make 
our clients comfortable, 
but it doesn’t mean 
there aren’t still linger-
ing questions from those 
who are not as educated 
about the technology.”

RFID and electromagnetic interference
(continued on page 8)
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HEALTH TECHNOLOGY TRENDS

The U.S. Centers for Medicare and Medic-
aid Services has issued its fi nal rule on the 
additional hospital-acquired conditions for 
which it will no longer reimburse, as well 
as additional quality reporting items that 
hospitals will need to report to Hospital 
Compare, the CMS hospital quality mea-
sure reporting program, effective October 
1, 2008. 

In April 2008, CMS identifi ed nine poten-
tial categories of conditions, but based on 
public comments, the agency is only fi nal-
izing three of these. The new additional 
conditions in this year’s fi nal rule include: 

Surgical site infections following certain • 
elective procedures, including certain 
orthopedic surgeries, and bariatric sur-
gery for obesity

Certain manifestations of poor control of • 
blood sugar levels

Deep vein thrombosis or pulmonary • 
embolism following total knee replace-
ment and hip replacement procedures.

In addition, the April proposal sought to 
expand the list of items that comprise the 
Reporting Hospital Quality Data for Annual 
Payment Update Program. The agency was 
seeking to add an additional 43 quality 
measures to the existing 30 measures; how-
ever, after reviewing public comments on 

the proposed rule, CMS decided to add only 
13 measures. Information on the Hospital 
Compare Web site is available at www.cms.
hhs.gov/HospitalQualityInits/25_Hospital-
Compare.asp.

CMS also announced it is fi nalizing its 
proposal to retire one pneumonia measure—
oxygenation assessment—effective January 
1, 2009. Therefore, the total number of mea-
sures for reporting in 2009 will be 42. CMS 
says the retirement of a measure refl ects 
hospitals overall improvement of care for 
this condition, and creates the opportunity 
for additional quality measures to be added, 
thus further enhancing the opportunity for 
Medicare to measure care and drive overall 
improvement.

CMS also announced the opening of a 
process to develop three National Cover-
age Determinations that would address 
Medicare coverage of certain ‘never’ surgi-
cal procedures: surgery on the wrong body 
part, wrong patient, and wrong surgery 
performed on a patient.

The fi nal rule appeared in the August 19, 
2008 Federal Register, and will be effective 
for discharges on or after October 1, 2008. 
Overall, CMS estimates that its fi nal rule 
will increase Medicare payments to acute 
care hospitals by nearly $4.75 billion.         

system, which caused the position to move 
without command during surgery. Another 
incident involved a wireless deep-brain 
stimulator, which was incorrectly repro-
grammed during a status check. ECRI 
Institute will continue its research into this 
issue and review similar studies, to provide 
future commentary and guidance.

In the meantime, Awarepoint’s Fritz just 

hopes the dust settles. “We were able to 

make our clients comfortable, but it doesn’t 

mean there aren’t still lingering questions 

from those who are not as educated about 

the technology.”                                              

RFID and electromagnetic interference
(continued from page 7)

CMS announces final rule on 
preventable error payment policy


