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Inadvertent feeding tube placement into the 
lung results in patient discomfort, increased 
morbidity (and potential mortality), delayed 
enteral feeding, increased length of stay, all 

of which results in increased healthcare costs. 
Currently, at most institutions, clinicians place 
feeding tubes at the bedside followed by abdominal 
radiograph confirmation, and in more difficult 
cases, fluoroscopy is used. The Medical Intensive 
Care Unit (MICU) at the University of Virginia had 
previously developed and tested a procedure using 
a capnograph to detect end-tidal CO2 during gastric 
tube insertion. Subsequently, they extended the work 
by testing the efficacy of a colormetric CO2 detector 
as an accurate substitute for the capnograph. In this 
issue of Safe Practices, Suzi Burns describes the 
University of Virginia study and how it changed the 
standard of practice at her institution.

Recognizing that health care errors seriously harm 
one in every 10 patients around the world, the 
World Health Organization (WHO) has designated 
the Joint Commission on Accreditation of 
Healthcare Organizations  (JCAHO) and the Joint 
Commission International (JCI) as the world’s 
first WHO Collaborating Centre dedicated solely 
to patient safety. This action is aimed at reducing 
the unacceptably high numbers of serious medical 
injuries around the world each day. Safe Practices 
interviewed Peter Angood, MD, and Laura Botwinick, 
co-directors of JCI Center for Patient Safety, about 
the mandate and direction of this relatively new US-
based agency and the WHO/JCI initiative. 

K
eeping patients safe during blind 
bedside gastric tube placement 
(i.e., avoiding serious complica-
tions such as infusion of feeding 

solutions into the lung and pneumothorax) 
is a goal of procedures and policies devel-
oped for the technique. Despite the preva-
lence of gastric tube placement, especially in 
critical care, no definitive bedside confirma-
tory method has been determined. Instead a 
number of techniques have been described 
and include traditional methods such as 
auscultation following injection of an air 
bolus, placement of the end of the tube in 
water to check for bubbling, and pH and 
bilirubin testing.1–8 While many practitioners 
still use chest or abdominal radiographs to 
confirm placement of the tubes, the films 
may be misread, especially if the person read-
ing the film is not practised. Fluoroscopy or 
endoscopy, although generally considered the 
gold standards for accurate tube placement, 
are expensive and time consuming.9–11

Other methods to improve the safety 
of gastric tube placement have been sug-
gested. Marderstein et al created a specialized 
placement team and used a protocol.12 They 
report a significant reduction in procedure-
related pneumothorax (from 39% to 9%,  
p < 0.05) using the method.

Other investigators have suggested the 
use of capnography or colorimetric CO

2
 

sensing devices for gastric-tube placement as 
a means of increasing safety.13–16 The ratio-
nale is straightforward and logical. Because 
the two types of technology both identify 
the presence of CO

2
, a positive reading is 

consistent with airway or lung cannulation. 

Keeping patients safe: 
Assuring that feeding 
tubes stay out of the lung
by Suzanne M. Burns RN, MSN, RRT, ACNP, CCRN, FAAN, FCCM, FAANP

Unfortunately the studies are small in num-
ber and have been performed mostly with 
mechanically ventilated patients.

Capnography and colorimetric CO
2
 

sensing devices
In an effort to decrease the incidence 

of lung placement of blindly inserted gastric 
tubes, our adult medical intensive care unit 
(MICU) sought to improve our assessment 
technique by using capnography during 
placement. We reasoned that when gastric 
tubes were inadvertently placed in the airway 
or lungs, a CO

2
 reading and/or waveform 

might be detected. To that end we developed 
and tested a procedure using an end-tidal 
carbon dioxide device (i.e., capnograph) 
during tube placement.17 Our hypothesis 
was that the capnograph could detect CO

2
 

during the procedure, thus identifying airway 
cannulation.

The study, described in detail else-
where,17 used a portable hand-held capno-
graph (Tidal Wave Model 610, Novametrix 
Medical Systems) adapted to connect with 
the ends of gastric tubes during placement 
to detect CO

2
 and thus potential airway 

cannulation. The technique worked well in 
adult MICU patients and was adopted as the 
standard for placement of all gastric tubes 
in our 16-bed unit. The use of capnography 
did not change the actual tube placement 
technique but was an adjunct to improve the 
safety of the procedure. The unit’s policy for 
verification of tube position also remained 
the same: placement of SALEM SUMP (SS) 
tubes was confirmed by air bolus  
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What is the Joint Commission International 
Center for Patient Safety? What is the mis-
sion of this agency?

Laura Botwinick: The Joint Commission 
International Center for Patient Safety is a 
joint venture between the Joint Commission 
on Accreditation of Healthcare Organiza-
tions (JCAHO) and the Joint Commission 
International (JCI). Many people are familiar 
with JCAHO. The Joint Commission Inter-
national (JCI) is the name that JCAHO’s 
wholly owned subsidiary, Joint Commission 
Resources (JCR), uses in the international 
arena. JCR is a not-for-profit organization 
whose mission is to disseminate information 
regarding quality, safety and accreditation. 
This organization is responsible for setting 
international standards and creating interna-
tional accreditation programs.

The mission of the JCI Center for Patient 
Safety is to continuously improve safety in 
all healthcare settings. It focuses on work-

ing internationally to develop patient safety 
solutions.

Peter Angood: JCAHO is the primary 
accreditation agency for US healthcare. It 
has been focused on patient safety issues 
for more than a decade. It has been mak-
ing changes and improvements, but despite 
that, occasionally you need other agencies 
and organizations to precipitate change. The 
Institute of Medicine reports served that 
purpose back in 1989 and 2000. The focus on 
patient safety has persisted since that time, 
and as the Joint Commission continued with 
this mission, it decided that it was important 
to form the JCI Center for Patient Safety 
in collaboration with Joint Commission 
Resources. 

Laura Botwinick: The Center was estab-
lished to put an umbrella over all patient-
safety activity at JCI and JCAHO. JCAHO 
and JCI have been doing great work in the 
area of patient safety for over a decade and 
are leaders in this area. The idea for the Cen-
ter was to add coordination to those efforts 
and to highlight, then extend those activities 
into solutions. 
 Importantly, we will work in collabora-
tion with other leading organizations in the 
USA and internationally to identify solutions 
to patient safety problems. We will work with 
leading organizations in the USA and leading 
accrediting bodies and patient safety agencies 
around the world, including ministries of 
health and others in the World Health Orga-
nization (WHO) network, to identify patient 
safety problems in different regions of the 
world, and to identify current solutions that 
might be spread from one region to another, 
so that we might all benefit from the great 
work that has been done worldwide. In other 
words, we’re going to work with these agen-
cies to identify where gaps exist then work to 
develop solutions.

Peter Angood: Our primary focus is to im-
prove patient safety in all healthcare settings. 
It’s as simple as that. 

What challenges do you face as you go 
forward with this mandate?

Laura Botwinick: One of our challenges 
will be to adapt patient safety solutions to 
different regions of the world — to under-
stand how these solutions can be implement-
ed in developing and developed countries 
and to adapt solutions to different cultures 
and healthcare settings. 

Peter Angood: There’s lots of good care out 
there, but the percentage of times that poorer 
outcomes are occurring is higher in health-
care than in other industries, so we need to 
make those improvements. 
 Here we are — several years after 
gaining recognition that healthcare doesn’t 
necessarily guarantee quality and patient 
safety — getting the workforce in healthcare 
to recognize that improvements need to be 
made in the processes of care, but also get-
ting the practitioners and the patients them-
selves to recognize that changes in healthcare 
need to occur and that these are primarily 
system-oriented and organizational-oriented 
problems and not so much issues related to 
an individual with bad knowledge, bad ideas 
or bad practices. It’s really a social change 
that’s required overall, and that’s our biggest 
challenge. 
 Once practitioners and patients in hos-
pital settings recognize that change is needed 
and change is important, then we’ll be able to 
help to precipitate that change. 

How will the Center benefit from past 
experience in the USA when implementing 
practical and successful patient safety strate-
gies worldwide? 

Peter Angood: The Joint Commission has 
over 50 years of this accreditation, survey 
and review process. It has been setting stan-
dards, developing measure sets, researching, 
managing and evaluating complex patient- 
and hospital-level data for that entire time. 
That’s a long legacy of experience. 
 Healthcare systems in the United States 
and other countries, such as Mexico, Canada 
and the United Kingdom (UK)have fairly 
common problems. All of the experience that 
the Joint Commission has gained over time 

The New WHO and JCAHO 
Patient Safety Initiative: An 
Interview with Dr. Peter Angood and 
Laura Botwinick

Recognizing that healthcare  
errors seriously harm one in 
every 10 patients around the 

world, the World Health Organization 
(WHO) is designating the Joint Com-
mission on Accreditation of Healthcare 
Organizations and Joint Commission 
International (JCI) as the world’s first 
WHO Collaborating Centre dedicated 
solely to patient safety.  This action 
is aimed at reducing the unacceptably 
high numbers of serious medical inju-
ries around the world each day.

In this issue, Safe Practices interviews 
Peter Angood, MD, and Laura Botwin-
ick, co-directors of the Joint Commis-
sion International Center for Patient 
Safety, about the mandate and direc-
tion of this relatively new US-based 
agency and the WHO/JCI initiative
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is readily applicable and transportable to the 
international arena.
 As well, several other initiatives are 
going on internationally. The UK, European 
Union, Canada, Australia and New Zealand 
are all involved or interested in patient safety 
efforts. Learning how to work with other 
agencies and initiatives is part of this process.

Will information from the Sentinel Events 
Database be used on the international scale 
as a guideline to establish initiatives in other 
countries?

Peter Angood: The Sentinel Events Data-
base, for over a decade, has gathered infor-
mation on the more complex and egregious 
events that have occurred in our accredited 
hospitals. The national patient safety goals 
are developed, in essence, through a peer 
review process, in part related to the Sentinel 
Events database but also in part through 
experts who provide input as to what are 
the topical issues in healthcare, and those 
goals are field-reviewed and field-tested on 
an annual basis. Those become focus areas 
for accredited hospitals in the United States. 
Some healthcare systems around the world 
take on the internal challenge of trying to 
meet US-based standards. They focus on 
those national patient safety goals as a way 
to improve the processes of care in their own 
countries. 
 In our evaluations of the database, we’ve 
found that communication is consistently 
the number-one problem in patient safety. 
Other important problems are patient assess-
ment as well as orientation of the workforce 
— nurses, respiratory therapists and physi-
cians. Those are the top three issues. 
However, within the database, other impor-
tant areas of focus are medication-related 
problems, surgery-related problems, infec-
tion and disease-related problems. It’s easy 
to focus on the operating room as a source 
of problems, but it is the actually the systems 
or processes within the operating room that 
contribute difficulties relating to patient 
safety. 
 Our national patient safety goals con-
tinue to address these problem areas. It gets 
back to human behavior and the systems that 
humans are working in. If the systems are 
working properly, then everything is a little 
less prone to error than it should be.

Which patient safety initiatives does the 
Center intend to pursue on an international 
scale?
Laura Botwinick: We’re planning to 
identify from 10 to 12, and perhaps up to 20, 
solutions that relate to a number of patient 
safety issues. We are planning to introduce an 
array of solutions that can make a powerful 
impact on these areas of focus. 
 These solutions will specifically address 
what to do in relation to each problem 
— for example, wrong-site, wrong-person 
or wrong-procedure surgery. We know from 
JCAHO’s experience with its national patient 
safety goals and Sentinel Event Alerts that 
specific information really does make a dif-
ference in resolving patient safety problems. 

Will the Center introduce US solutions 
abroad or will other countries develop their 
own initiatives under the Center’s guidance?

Laura Botwinick: Both. It’s meant to be a 
sharing of information. 

Do you have an example of a successful solu-
tion that was originally developed by another 
country that could be disseminated interna-
tionally to improve patient safety worldwide?

The National Patient Safety Agency in the 
United Kingdom (UK) has developed a 
solution that relates to the correct placement 
of feeding tubes. This is one of the solutions 
that we’re considering for dissemination 
globally. 

Are there any particular patient safety initia-
tives that are close to your heart?

Peter Angood: Both Laura and I resonate 
strongly on wanting to get patients and 
their families involved, help them to better 
understand the issues around safe healthcare, 
and help them to become engaged in the 
processes of making change occur. I think 
actually we owe that to the practitioners as 
well. A lot of changes occur in healthcare as 
a result of regulation and finances and fee 
schedules and there’s a lot of reaction from 
healthcare administrators and practitioners, 
who don’t always understand what’s going on 
in their environment. 
 Practitioners need to be able to better 
understand the safety issues and change their 
own practice environments, so they can work 
better with their patients. If you look after 

the patients and practitioners, there will be 
better, safer care. 
Our Center is relatively new, and we are still 
in the process of prioritizing where areas of 
focus for solutions should be. We have a long 
list of 12 to 15 high-priority areas. The other 
focus for us is to collaborate and partner 
with other organizations around the world, 
and the example that Laura gave you is but 
one example of this. We focused on working 
with the UK’s National Patient Safety Agency 
to help them disseminate one of their solu-
tions more broadly. 
 We haven’t finalized our list of priorities 
as yet, but it covers a variety of areas. Many 
are medication safety-related, some are com-
munication-oriented, and some are infec-
tious disease-related and surgery-oriented 
— along similar lines as to what you would 
find in our database.  
 The Joint Commission developed a uni-
versal protocol to avoid wrong-site surgery a 
few years back and we’re going to be extend-
ing that into specific solutions for different 
countries. We’re also concerned about the 
reconciliation of medication and the impor-
tance of making sure that occurs properly. 
We have strong concerns about look-alike, 
sound-alike medications, which is another 
area of focus. Believe it or not, the proper 
identification of patients is still an issue, as 
is the management of hand-offs — making 
sure that all of the correct information is 
given when patients move from one part of 
the hospital to another or between institu-
tions.  

What can you tell us about your affiliation 
with the World Health Organization.

Laura Botwinick: In August 2005, the 
WHO designated JCAHO and JCI as the col-
laborating center for patient safety solutions. 
That designation charges JCAHO and JCI 
with identifying, developing and disseminat-
ing patient safety solutions. That work is 
being carried out through the Center.
The Center will work in collaboration with 
other stakeholders. In fact, the Center will 
have an international oversight group of 
experts from around the world. They will 
advise us on what solutions to disseminate. 
They will examine the details of the solutions 
themselves. They will advise us on how to 
adapt solutions. 
 By virtue of being a collaborating center, 
we’re working with the WHO to utilize their 
communication infrastructure to connect 
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with WHO focal points in the 192 member 
countries. That will be part of our dissemi-
nation network. We’re also going to use JCI’s 
strong network, which extends into about 80 
countries. 
 All solutions will be field-tested. That’s 
part of the engagement of key stakeholders. 
Accredited organizations, ministries of health 
and WHO focal points will be involved in a 
massive field review of these solutions before 
they are disseminated. Then focus will be to 
get that information out there.
 For example, we’ll take the UK National 
Patient Safety Agency’s solution for the cor-
rect placement of feeding tubes, field test it, 
modify it based on field-testing results, and 
then disseminate it (see sidebar).
 There may be slightly different versions, 
for different regions of the world. They will 
be developed under the guidance of the 
Center’s international oversight group and 
five regional advisory groups, established 
by JCI in the Middle East, Northern Africa, 
Africa, Latin America, Europe, and Asia- 
Pacific. 
 Other topics under consideration: vin-
cristine administration errors, prevention of 
concentrated electrolyte solution administra-
tion errors, medical devices, mental health, 
suicide prevention. 

How will the JCI Center for Patient Safety 
operate in other countries?

Laura Botwinick : The Center itself is a 
virtual entity in that the only truly desig-
nated staff are Peter, myself and our assis-
tants. Otherwise, the work of the Center is 
carried out by staff within JCAHO and JCI. 
We will not have people on the ground in 
these countries, but we will work with the 
WHO, ministries of health, JCI-accredited 
hospitals and other organizations to transmit 
information. 

How do you propose establishing information 
exchange programs and reporting procedures 
in third-world countries with radically dif-
ferent healthcare systems than in the United 
States?

Laura Botwinick: At some level, the indi-
vidual institutions in those countries need 
to take responsibility for their own activities. 
That’s where some of the cultural differences 
come into play. We can, through our Center 
and through our affiliation with the World 
Health organization, help to understand 
those local cultures and help to point them 
in the right direction as to what works in 
other environments. We can help them 
understand how systems can be changed, but 
it’s ultimately up to the individual institu-
tions in those countries to make the changes 
for themselves. 

How will you evaluate the effectiveness of 
internationally adopted solutions?

Laura Botwinick: We are currently discuss-
ing the best way to evaluate the effectiveness 
and impact of these solutions, but there 
definitely will be an assessment. That would 
be the only way to understand what adjust-
ments need to be made to make them more 
effective in the future.

How do you plan to help healthcare profes-
sionals in other countries to overcome the 

The National Patient Safety Agency (NPSA) today 
issued new advice to the NHS on reducing the harm 
caused by misplaced nasogastric feeding tubes. 

Nasogastric tubes are used to provide liquid nutrition to 
patients who have swallowing or feeding difficulties. On 
rare occasions, tubes can be mistakenly inserted into 
the lung rather than the stomach without staff, patient 
or the carer realizing the error. Studies have shown that 
conventional methods used to check the placement of 
nasogastric feeding tubes can be inaccurate.

At least 11 patients have died as a result of misplaced 
nasogastric feeding tubes between December 2002 
and December 2004. A further 13 incidents involving 
nasogastric feeding tubes have been reported to the 
NPSA’s National Reporting and Learning System (NRLS). 
Of these 13, 11 were classified as causing no harm/low 
harm to the patient, one moderate harm and one serious 
harm. The Chief Medical Officer for England, Sir Liam 
Donaldson, said, “Every year hundreds of thousands of 
patients benefit from nasogastric feeding when tubes 
are placed correctly and without incident by healthcare 
staff and carers.

Incorrect positioning is rare, but can cause serious harm. 
This alert is another example of the unremitting focus we 
are putting on patient safety, learning from things that 
go wrong and using that learning perhaps to save lives 
of future patients.”

The precise number of nasogastric feeds carried out 
each year is not known. Data are not collected routinely. 
However, figures from the NHS Purchasing and Supply 
Agency (PASA), which distributes the feeding tubes, 
suggests that between 750,000 and 1,000,000 tubes 
are used per year. PASA distribute approximately 
500,000 in the NHS though some trusts make their own 
purchasing arrangements.

The NPSA alert recommends the methods that should 
be used to confirm correct placement of the nasogastric 
feeding tube and asks NHS acute trusts, primary care 
organizations and local health boards in England and 
Wales to immediately review their local guidelines for 
this procedure. They should also carry out an individual 
risk assessment prior to nasogastric tube feeding, 
review and agree upon local action required and report 

misplacement incidents via their local risk management 
reporting systems.

Feeding through a nasogastric tube is a relatively 
common procedure across all age groups who have 
swallowing or eating difficulties, often after operations. 
Thousands of these procedures are done daily without 
incident, providing a vital aspect of care. However, 
rarely, things do go wrong.

The Patient Safety Research Group at the University 
of Birmingham has commissioned further research to 
assess the existing testing methods. This will include 
specific work on the best methods to test positioning 
of the tube when used in newborn babies. The NPSA 
will be collaborating with the Medicines and Healthcare 
Products Regulatory Agency (MHRA) and industry to 
identify any further contributing factors.

Further information is available at  
http://www.npsa.nhs.uk

National Patient Safety Agency (UK) issues new safety advice to NHS on reducing the harm  
caused by misplaced nasogastric feeding tubes

“For example, we’ll take 

the UK National Patient 

Safety Agency’s solution 

for the correct placement 

of feeding tubes, field test 

it, modify it based on field-

testing results, and then 

disseminate it.”

Laura Botwinick
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stigma of reporting medical errors in the 
workplace?

Laura Botwinick: We are finding that this is 
an important issue in different countries, and 
it’s part of the context that really does need 
to be addressed as we put solutions out there. 
As the Center disseminates these solutions, 
it will also communicate the importance of 
having a culture that supports patient safety. 
We’ll be talking about a just culture and 
educating people about how that kind of 
system needs to be put in place to have safer 
healthcare. 
 We talk about these macro issues with 
other patient safety organizations within the 
USA and internationally. We’ll be working 
together to figure out how to move forward 
on some of these big issues, which are truly 
the backdrop to the successful implementa-
tion of solutions. 
 We’re going to learn about the most 
effective ways to introduce new solutions 
with the help of people in those countries 
who know how best to communicate those 
solutions within their healthcare system. 
 We will absolutely include a focus on 
patient education and patient engagement at 
the Center. The role of patients’ families in 
assuring safe patient care is one of the critical 
foci of the Center. We will be promoting 
the Joint Commission’s Speak-up campaign 
internationally. We’ll have solutions that are 
specifically focused on patient engagement. 
The Center is establishing a patient and 
family advisory group to advise us on the pa-
tients and their significant others roles and, 
as we develop solutions, how patients and 
their families can be involved in implement-
ing those solutions. It’s a critical component 
of our work.
 Health literacy is another area where 
adaptation of solutions is key.

How do you encourage an awareness of 
patient safety in societies that may place a 
low value on human rights?

Peter Angood: You can’t paint the world 
with one stroke of the brush. It takes a long 
period of time – generations – to change 
the ethics, morals and values that individual 
countries place on the value of human life. 
It’s the equivalent of arguing democracy ver-
sus other political systems. It’s a slow process 
of change. All we can do is to highlight the 
importance of safer care and a higher quality 
of care. Those individual countries that have 

different value systems will choose what they 
want to do with that information. 

Do you have a timetable or list of goals that 
you would like to achieve by the end of 2006?

Peter Angood: Our two primary focuses are 
on collaboration and partnering with other 
organizations, the development of probably 
a half-dozen solutions for issues in patient 
safety. That list has not been confirmed as 
yet. 
 We will also continue with our matrix 
organization strategy in the Joint Commis-
sion and JCR of trying to promote more in 
the way of other existing education programs 
and information on patient safety. We work 
closely with our research group, and we’re 
expanding that focus and continue to remain 
tightly involved with public policy and advo-
cacy issues. We’ve got a healthy agenda, but 
our initial focuses in this year are collabora-
tion and the development of these solutions. 

auscultation and/or aspiration of gastric 
contents, and small-bore (SB) feeding tube 
placement was verified by x-ray.

Education of staff was relatively easy but 
did require additional steps in the procedure 
for gastric tube insertion. For example, the 
list of supplies included those normally 
required for tube placement (gastric tube, 
water-soluble lubricant, gloves, 30-mL 
syringe, etc.) plus an adaptor for the cap-
nograph and a plastic bag in which to place 
non-disposable portions of the set-up should 
the patient be in an isolation room. In addi-
tion, in-service education was provided on 
the use of the capnograph, its maintenance 
(i.e., battery charging and location), and 
reading and interpreting results. Since initia-
tion of the unit’s policy in 2001, complete 
airway, cannulation (i.e., the tube was left in 
the airway) has been eliminated except in a 
very few situations when the procedure was 
not followed.

Testing a suitable device
Because of our positive experience with 

the use of a capnograph to detect airway 
placement, there was increased institutional 
interest in making the technique a hospital-
wide standard. However, we believed that 
the technique first needed to be refined so 
that it would be more acceptable outside a 
critical-care unit. Our experience with the 
capnograph had demonstrated that, even in 
a confined area such as the MICU, the device 
could be easily misplaced (e.g., left in a 
room or elsewhere on the unit), could break 
(necessitating that we borrow a device—if 
available—from another critical-care unit), 
and was somewhat cumbersome to use, espe-
cially if the patient was in isolation. For these 
reasons, we believed that it would be difficult 
and somewhat impractical to implement a 
similar policy hospital-wide. Thus we sought 
to determine if a disposable colorimetric CO

2
 

device (PEDI-CAP, Nellcor Puritan Bennett) 
would be an equivalent method of sensing 
CO

2
 during gastric-tube placement.
The colorimetric device was available 

commercially for pediatric intubation and 
demonstrated the presence of CO

2
 by chang-

ing color when in contact with the gas. Also 
important was that it was small, disposable, 
and easy to interpret (a change from purple 
to yellow signified the presence of CO

2
). In 

Dr. Peter Angood is Vice President of JCAHO 
and Chief Patient Safety Officer of the JCI Center 
for Patient Safety. A native of Canada, he brings 
25 years of clinical experience to the Center. He 
received his medical degree from the University of 
Manitoba, Canada, and completed his training in 
General Surgery, Trauma and Critical Care at McGill 
University, Montreal, and the University of Miami/
Jackson Memorial Hospital. He has worked as a 
surgeon at hospitals affiliated with McGill University 
and the University of Pennsylvania. He has held 
surgery faculty and hospital administrative positions 
at Yale University and Washington University in 
St. Louis. He is a Professor of Surgery, Anesthesia, 
and Emergency Medicine at the University of 
Massachusetts Medical School and the current 
president of the Society of Critical Care Medicine. His 
research has addressed clinical care, injury prevention, 
outcomes management, resource utilization, medical 
education, telemedicine technologies and the utility of 
simulation.

Ms. Laura Botwinick is Vice President for External 
Relations at JCR, and Co-Director of the JCI Center 
for Patient Safety. Prior to joining JCR in July 2005, 
she completed a one-year Fellowship with the Institute 
for Healthcare Improvement in Boston. While there, 
she completed the Clinical Effectiveness Program 
at Harvard School of Public Health. Prior to the 
fellowship, she served as Director of the Department 
of Board and Committee Activities at JCAHO. In this 
role, she managed activities of the 29-member Board 
and its 12 committees and the 17-member JCR Board 
and its 5 committees. She was charged with building 
and maintaining relationships with key stakeholder 
groups, including the JCAHO Corporate Members, 
Professional and Technical Advisory Committees and 
Liaison Network, Public Advisory Group on Health 
Care Quality, and the Nursing Advisory Council. 

Keeping Patients Safe:  
 — Continued
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partnership with Tyco Healthcare Kendall, 
we designed a study to evaluate the PEDI-
CAP. The details of the study are described 
elsewhere.18

Our task for this study was to assure 
that while we tested the PEDI-CAP device 
during placement we did not in any way 
vary from our unit’s standard using the 
capnograph. Thus, to maintain our unit’s 
policy, the capnograph and the PEDI-CAP 
device were linked in such a way as to allow 
simultaneous measurement of CO

2 
through 

the capnograph and detection of CO
2
 with 

the PEDI-CAP during placement. Prior 
to using the method we assured that flow 
through the smallest of the tubes (the small-
bore [SB] tube with the stylet in place) could 
be sensed. We confirmed this by inserting the 
ends of SB tubes into five endotracheal tubes 
and observing simultaneous readings with 
the capnograph and the PEDI-CAP. We also 
used only adult gastric tubes already stocked 
in our MICU for the study. They consisted of 
SB feeding tubes (Tyco Healthcare Kendall) 
size 12 French and SALEM SUMP (SS) tubes 
(Bard Medical Division) sizes 14-16 French.

A convenience sample of 195 gastric 
tube insertions (130 patients) was studied. 
The tubes were placed per hospital procedure 
with the addition of the in-line combined 
capnograph–PEDI-CAP apparatus. The 
apparatus was monitored for any change in 
CO

2 
(capnograph) or change in color (purple 

to yellow on the PEDI-CAP). If any CO
2 

was sensed, the tube was withdrawn and the 
colorimetric device was cleared of CO

2
. We 

did this by detaching it from the apparatus 
and waving it in the air until the purple 
color returned, denoting the absence of CO

2
. 

Once the tube was inserted in the patient 
to the desired level without the apparatus 
sensing CO

2
, the apparatus was detached, 

the gastric tube was given a bolus of 30 mL 
of air while auscultation was performed, and 
the apparatus was reattached to ensure that 
no CO

2
 was present on retesting. In addition 

to consistence with standard gastric tube 
placement procedure, introducing the bolus 
of air was important to ensure that the tube 
was patent and that CO

2
 could be sensed if 

present. Tube placement was verified per the 
unit’s policy (as described earlier). The study 
demonstrated that the colorimetric CO

2
 

device sensed the presence of CO
2
 in 100% 

of insertions where CO
2
 was sensed by the 

capnograph.

Keeping patients safe
In this study a colorimetric sensing 

device identified the presence of CO
2
 during 

gastric tube insertion in 100% of insertions 
where CO

2
 was sensed by a capnograph (our 

unit’s gold standard). However, despite the 
study findings, the use of either the capno-
graph or a colorimetric CO

2
 sensing device 

does not obviate the need for skilled place-
ment or verification of placement by adher-
ence to hospital policy. There is no substitute 
for skill and knowledge and no procedure is 
absolutely failsafe! Any method using CO

2
 

sensing in addition to standard gastric tube 
placement procedure must assure that those 
using the technique do not rely solely on the 
CO

2
 indicator to determine safe placement. 

For example, tubes can become obstructed 
during placement (due to kinks, secretions, 
etc.) and CO

2
 will not be detected. Therefore, 

as done in our study, introducing a final 

Adapting the CO2nfirm 
Now™ to Clinical Practice: 
Converting a Health 
System
Cheri S. Blevins, RN, BSN

U
sing evidence-based research to provide 
safe patient care is paramount to positive 
patient outcomes. After reviewing the 
results of the colormetric CO2 study and 

development of the CO2nfirm Now™ device, our 
health system decided to make a practice change to 
enhance patient safety during the insertion of gastric 
tubes. We now require the use of this product during 
gastric tube placement. 

The MICU, where this study was performed, piloted the 
use of this device. Staff members who participated in 
the study were thrilled to have a ready-to-use product. 
A unit-based in-service training was provided by Tyco 
Healthcare Kendall for MICU nursing staff before the 
pilot project. In the MICU, where previous practice 
included the use of capnography for gastric tube 
placement, initial evaluations described ease and 
convenience of use. 

To promote the new safety practice throughout the 
health system, nurse champions were identified for 
all in-patient nursing units. An educational session 
for the nursing champions was held. The study design 
and results were presented to all the participants and 
suggestions were tailored to meet their specific needs. 
Additionally, along with a company representative, 
study team members gave hands-on instruction for 
appropriate use of the device. Importantly, emphasis 
was placed on the device’s safety features. 

Individual healthcare provider technique for gastric 
tube placement is not usurped by use of this device. 
It is solely an adjunct that provides an early cue to 
inadvertent airway cannulation. This was stressed 
to all who attended the learning sessions. We 
repeatedly reinforced that the best procedure for 
gastric tube insertion must be followed in addition 
to the procedure for use of the CO2NFIRM™ Now® 
device. 

After nurse champions were educated and study 
members were identified as resources, the task 
of educating physicians began. A similar strategy 
for educating the doctors was conducted, again 
emphasizing how to use the CO2NFIRM™ to assure 
safety during placement versus the actual technique 
for gastric tube placement. 

Roll out of the new protocol continues in the health 
system. Adaptations to application in certain 
practice areas continue to be made. The nurses and 
physicians now use the CO2NFIRM™ device to monitor 
for inadvertent airway cannulation during all gastric 
tube placements as we continue to strive to keep our 
patients safe. 

AACN Circle of Excellence 
Safe Practices Award 2006:
University of Virginia CO

2
 Research 

Study

Critical care nurses and AACN chapters that 
have made a difference in healthcare and their 
communities are chosen each year to receive 
the AACN Circle of Excellence Recognition 
Awards, sponsored by AACN and our Partners 
with Industry corporations. These awards 
recognize contributions and achievements 
that exemplify AACN’s mission, vision and 
ethic of care and applaud excellence. The 
2006 Circle of Excellence Safe Practices 
Award has been given to Suzi Burns and 
her team at University of Virginia for their 
research on capnography and C02 sensing 
devices to help identify airway cannulation 

during feeding tube placement.

Keeping Patients Safe:  
 — Continued

CO2nFirm Now™ Tyco Healthcare Kendall
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bolus of air to assure patency and perform-
ing an additional check with the CO

2
 sensing 

device is essential.
It is also important to understand that 

CO
2
 may be sensed if the tube is advanced 

very slowly and air from the lungs escapes 
around the endotracheal tube, or if the pa-
tient is breathing spontaneously during tube 
advancement. In these cases, it is important 
to stop tube advancement at approximately 
30 cm (12 inches), to introduce a bolus of air 
into the colorimetric device and the gastric 
tube (to clear the device of CO

2
 and the tube 

of secretions,) and to check again. Stopping 
at 30 cm seems reasonable, since that depth 
is adequate for placement in the trachea but 
not deep enough to be in the lungs.

A false positive may also be possible 
when a carbonated beverage and/or medica-
tions are consumed prior to tube placement. 
A history of medications and food intake 
would help to alleviate any confusion. If 
physical assessment findings do not match 
the reading of the colorimetric device, more 
definitive verification is essential.

It is our conclusion that adding CO
2 

sensing (with either a capnograph or a 
colorimetric indicator) to the procedure 
for gastric tube placement greatly increases 
patients’ safety and should be considered 
a standard of care. We also conclude that 
a colorimetric CO

2
 sensing device (CO

2
N-

FIRM NOW™) is a reasonable and practical 
substitution for a capnograph and may help 
keep patients safe by preventing inadvertent 
gastric tube placement into the lung.

References

1. Metheny NA, Spies MA, Eisenberg P. Measures to test placement 
of nasoenteral feeding tubes. West J Nurs Res. 1988;10(4):367-83.

2. Metheny N. Measures to test placement of nasogastric and 
nasointestinal feeding tubes: a review. Nurs Res. 1988;37(6):324-
9.

3. Metheny N, Williams P, Wiersema L, Wehrle MA, Eisenberg P, 
McSweeney M. Effectiveness of pH measurements in predicting 
feeding tube placement. Nurs Res. 1989;38(5):280-5.

4. Metheny N, McSweeney M, Wehrle MA, Wiersema L. 
Effectiveness of the auscultatory method in predicting feeding 
tube location. Nurs Res. 1990;39(5):262-7.

5. Metheny N. Minimizing respiratory complications of nasoenteric 
tube feedings: state of the science. Heart Lung. 1993;22(3):213-
23.

6. Sweich K, Lancaster DR, Sheehan R.  Use of a pressure gauge to 
differentiate gastric from pulmonary placement of nasoenteral 
feeding tubes. Appl Nurs Res. 1994;7(4):183-9.

7. Sweatman AJ, Tomasello PA, Loughhead MG, Orr M, Datta T. 
Misplacement of nasogastric tubes and oesophageal monitoring 
devices. Br J Anaesth. 1978;50(4):389-92.

8. Broughton WA, Green AE, Hall MW, Bass JB. The technique of 
placing a nasoenteric tube. A revised protocol to avoid serious 
complication. J Crit Ill. 1990;5(10):1101-5.

9. Prager R, Laboy V, Venus B, Mathru M. Value of fluoroscopic 
assistance during transpyloric intubation. Crit Care Med. 
1986;14(2):151-2.

10. Bankier AA, Wiesmayr MN, Henk C, Turetschek K, Winkelbauer 
F, Mallek R, Fleischmann D, Janata K, Herold CJ. Radiographic 
detection of intrabronchial malpositions of nasogastric tubes 
and subsequent complications in intensive care unit patients. 
Intensive Care Med. 1997;23(4):406-10.

11. Ghahremani GG, Gould RJ. Nasoenteric feeding tubes. 
Radiographic detection of complications. Dig Dis Sci 
1986;31(6):574-84.

12. Marderstein EL, Simmons RL, Ochoa JB. Patient safety: effect of 
institutional protocols on adverse events related to feeding tube 
placement in the critically ill. J Am Coll Surg. 2004;199(1):39-47; 
discussion 47-50.

13. D’Souza CR, Kilam SA, D’Souza U, Janzen EP, Sipos RA. 
Pulmonary complications of feeding tubes: a new technique 
of insertion and monitoring malposition. Can J Surg. 
1994;37(5):404-8.

14. Araujo-Preza CE, Melhado ME, Gutierrez FJ, Maniatis T, 
Castellano MA. Use of capnometry to verify feeding tube 
placement. Crit Care Med. 2002;30(10):2255-9.

15. Kindopp AS, Drover JW, Heyland DK. Capnography confirms 
correct feeding tube placement in intensive care unit patients. 
Can J Anaesth. 2001;48(7):705-10.

16. Asai T, Stacey M. Confirmation of feeding tube position; how 
about capnography? Anaesthesia. 1994;49(5):451.

17. Burns SM, Carpenter R, Truwit JD. Report on the development 
of a procedure to prevent placement of feeding tubes into the 
lungs using end-tidal CO2 measurements. Crit Care Med. 
2001;29(5):936-9.

18. Burns SM, Carpenter R, Blevins C, Bragg S, Marshall M, Browne 
L, Perkins M, Bagby R, Blackstone K, Truwit JD. Identifying 
inadvertent airway intubation during gastric tube insertion using 
a disposable colorimetric CO2 detector and variables that affect 
placement. In review: Am Journal Crit Care.

Suzanne M. Burns, RN, MSN, RRT, ACNP, CCRN, 
FAAN, FCCM, FAANP has been awarded the 
nursing profession’s highest honors — becoming 
a Fellow in the ANA, AANP and CCM — in 
recognition of her many years of contribution to 
nursing education, research and clinical practice. Her 
research work has focused on improving outcomes in 
the ICU including ventilator management, ventilator 
weaning, inadvertent tube placement, reducing the 
risk of ventilator-associated pneumonia. She has 
published over 100 studies in peer-reviewed journals, 
has written and/or contributed to over 100 books or 
chapters. Ms. Burns is one of the most sought-after 
lecturers at both national and international nursing 
meetings.

Cheri S. Blevins, RN, BSN, CCRN, is a graduate 
of the University Of Virginia School Of Nursing 
in Charlottesville, VA.  She is a Clinician 4 in the 
medical intensive care unit and nurse educator for 
the University of Virginia Health System.  She is 
a member of the AACN Research Work Group for 
2005-2006 and is the secretary for the Monticello 
chapter of the AACN.    



8

Practices
Safe

www.safe-practices.org H-5902

Name & Credentials 
Position/Title  
Address  
City     State  Zip  
Phone    Fax:  
License#  
 

Participant’s Evaluation 

What is the highest degree you have earned 1. Diploma 2. Associate 3. Bachelor’s 
(circle one) ? 4. Master’s 5. Doctorate

Indicate to what degree did this program meet the objectives: Using 1 = strongly disagree to 
6 = strongly agree rating scale, please circle the number that best reflects the extent of your 
agreement to each statement.

Strongly Disagree Strongly Agree 

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

Mark your answers with an X in the box 
next to the correct answer 

A B C D 

1 
A B C D 

9 

A B C D 

2 
A B C D 

10 

A B C D 

3 
A B C D 

11 

A B C D 

4 
A B C D 

12 

A B C D 

5 
A B C D 

13 

A B C D 

6 
A B C D 

14 

A B C D 

7 
A B C D 

15 

A B C D 

8 
A B C D 

16 

15Safe Practices. V.2 No.3

 

Mail to: Saxe Communications, PO Box 1282, Burlington, VT 05402   Fax: 802.872.7558 Score 

A B C D 

16 

1.   Discuss the relationship between the Joint 
Commission International Center for Patient Safety 
and WHO.

2.  Describe the challenges for the Joint Commission 
International Center for Patient Safety.

    
3.  Describe the role of capnography and colorimetric 

CO2 sensing devices in determining placement of 
gastric tubes.

4.  List the advantages and disadvantages of using 
capnography for checking the placement of gastric 
tubes.

C D

C D

C D

C D

1. The primary focus of the Joint Commission 
International Center for Patient Safety is:
a) to provide accreditation to healthcare 

organizations worldwide
b) to eliminate the Joint Commission on 

Accreditations of Healthcare Organizations  
in the U.S.

c) to improve patient safety in all healthcare settings
d) all the above

2. One challenge facing the Joint Commission 
International Center for Patient Safety is:    
a) obtaining cooperation from the JCAHO
b) adapting patient safety solutions to different 

regions of the world
c) the group does not feel that there will be any 

changes
d) patient safety issues are not a world wide problem
     

3. The National patient safety goals are developed 
through a peer review process with information 
received from the sentinel event database, and 
topical issues in health.
a) true
b) false
     

4. The number one problem in patient safety is:
a) accountability
b) infections
c) lack of standards
d) communication 

5. One role of WHO will be to:
a) Conduct surveys in foreign hospitals
b) Develop patient safety goals on an international 

level
c) Assist with the dissemination of information
d) The WHO does not have a role in patient safety.

6.   A critical component of the program is the 
creation of a patient and family advisory group.
a) true
b) false

7. One of the goals the group would like to achieve in 
2006 are:
a) eiminate medical errors worldwide
b) develop 5 new national patient safety goals
c) focus on collaboration and partnering with other 

organizations
d) the group has not set goals for 2006

8. Which of the following is considered a gold 
standard for checking the placement of feeding 
tubes?
a) inserting the end of the tube in a glass of water 

and observing for bubbles
b) auscultation of the abdomen following the 

injection of air through the tube
c) chest or abdominal x-rays
d) fluroscopy or endoscopy

9. Capnography or colorimetric CO2 sensing devices 
identify the presence of:
a) oxygen
b) water
c) gastric juices
d) CO2
   

10. The advantages of the colorimetric device is that it 
is small, disposable and easy to interpret.
a) true 
b) false

11. It is safe to rely on CO2 sensing devices as the sole 
method to confirm tube placement.
a) true
b) false

12.  Which of the following is the hypothesis of the 
University of Virginia study ?
a) Capnograph will not detect CO2 during tube 

feeding placement.
b) Capnograph will detect CO2 during tube feeding 

tube insertion, thus identifying airway cannulation.
c) Using capnography will require changes in the 

technique used to insert gastric tube.
d) Capnograph will detect CO2 during tube feeding 

tube insertion, thus identifying airway cannulation 
with only certain patient populations.

13. Additional supplies needed for gastric tube 
insertions with capnography include:
 a) an adaptor for the capnograph
b) plastic Bag for the non-disposable portions for 

patients in isolation precautions
c) both A&B
d) none of the above

14. False positive readings can occur if:
a) carbonated beverages and/or medications are 

consumed prior to tube placement 
b) the patient talks during the procedure
c) the patient has eaten a meal prior to the tube 

placement 
d) the patient swallows during insertion

15. In addition to communication other top patient 
safety issues are:
a) problems with assessment
b) orientation of the work force
c) medication, surgery, infections and other disease 

related problems
d). both A&B

You may take this test online at www.saxetesting.com


