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Our Respiratory Care and MICU staffs selected this PI project after pur-
chasing software upgrades for our Puritan Bennett 840 ventilators incor-

porating "Volume +" as a new ventilation mode. This "Volume +" option is a
pressure mode (ACPC) with an exhaled volume targeted (VT) to the set tidal
volume. Our staffs named the "Volume +" mode "AC PC VT" to describe the
initiation and termination of each breath: initiate as Assist Control (AC), ter-
minate by inspiratory time as Pressure Control (PC). For each breath, the
amount of pressure, in cmH2O above PEEP, is automatically adjusted by the
PB 840 to target the set tidal volume. If the previous exhaled tidal volume is
below the set tidal volume, then increased pressure is applied for the next
breath. If the previous exhaled tidal volume is at the set tidal volume, then no
change in pressure is applied for the next breath. If the previous exhaled tidal

volume is above the set tidal
volume, then decreased pres-
sure is applied for the next
breath. The "Volume +" mode
was not difficult to under-
stand by our staffs as they
were already using Dräger Evita ventilators in the
"AutoFlow" mode.  "Volume +" and "AutoFlow" are
similar "AC PC VT" modes.

Optimum operation of the "Volume +" mode
requires that Respiratory Care Practitioners appro-
priately tailor the alarm settings for each patient.
Alarms for "Volume +" include: inspiratory pressure,
maximum, in cmH2O, minute ventilation, maxi-
mum, in LPM, minute ventilation, minimum, in
LPM, tidal volume, maximum, in L and tidal vol-
ume, minimum, in L.

This PI project was designed to measure whether
these five PB 840 ventilator alarms were appropriate-
ly set by Respiratory Care Practitioners for each patient
to assure optimum operation of the "Volume +" mode.

Before PI project data could be collected, an
Institutional Review Board (IRB) application needed
to be submitted and approved. If the project data
were only to be discussed at our hospital’s PI com-
mittee meetings, no IRB approval would be neces-
sary. However, PI projects submitted for presenta-
tion at Respiratory Care meetings and/or planned for
publication places the data into the public domain.
All research data in the public domain must have
IRB approval. The public domain not only includes
publication of journal articles and book chapters,
but also poster or slide presentations at local,
national, or international conferences.

IRB approval consists of different categories
such as Expedited Review or Standard Review,
depending on the complexity of the project and risks
to the subject. The difference between Expedited and
Standard pertains to the length of time for review by
the IRB with Expedited review requiring less time. A
research project qualifying for Expedited review is
straightforward and has minimal risks to the subject,
such as a phlebotomy removing a tablespoon of
blood or performing a flow volume loop. This PI proj-
ect was categorized as minimal risk to the subject.
The IRB also decides if the risks to the subject require
a signature of informed consent. The IRB judged that
no signature for informed consent would be needed.
The IRB review was placed into the Expedited cate-
gory and research project approval was obtained in
two weeks. A research project with waived informed
consent aids patient enrollment in the MICU area as
patients receiving analgesia and/or sedation would
never qualify as competent for providing informed
consent. Even surrogate consent, where the subject’s
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relative may give informed written consent instead of the
research subject, was not deemed necessary for conducting this
project. Now let’s review all the steps of the project.

The Background (Introduction) explains interest and signifi-
cance in the topic. For this project, alarm settings of the new
"Volume+" mode would reflect a new Respiratory Care quality indi-
cator. This project would determine if alarm settings were appropri-
ate for optimum operation of the PB 840 in the "Volume +" mode.

The Question proposed is: Do Respiratory Care
Practitioners appropriately set alarms on the PB 840 in the
"Volume +" mode?  (Note: The Question asked in every research
project always has the possible answers: "yes" or "no.")

The Hypothesis is the preconceived answer by researchers
to the Question. For this project, the Hypothesis was "Yes,
Respiratory Care Practitioners appropriately set alarms on the PB
840 in the "Volume +" mode."

The Methods are the mechanism to gather, tabulate and ana-
lyze data to answer the Question. The standard MICU bedside
ventilator flow sheet, with existing designated areas to enter alarm
settings, would be reviewed for data. The data collection tool
would be one sheet of paper per patient, with spaces for: date of
data collection, name of data collector, subject age, height, and
weight, PB 840 serial number, "Volume +" settings, and five alarm
settings. The appropriateness of each alarm setting was deter-
mined by comparison with criteria agreed to by a subgroup of the
Respiratory Care Practitioners. Daily data collection took place for
every MICU patient receiving the "Volume +" mode. The goal was
to study 15 adult patients in our 20 bed MICU. For data analyses,
a Table was constructed by listing patients in the first column and
alarm in each of five subsequent columns: inspiratory pressure,
maximum, MV, maximum, MV, minimum, TV, maximum and TV,
minimum.  All five alarms had to be appropriate for the
Respiratory Care Practitioner to be graded satisfactory. The statis-
tical comparison of satisfactory and unsatisfactory totals for the 25
subjects was performed by the rank sum test. A p value less than
0.05 meant there was only one chance in 20 that the difference
between the two groups was due to chance alone.

The Results are a final analysis of the data. For this project,
twenty five patients were studied as research subjects. The
Respiratory Care Practitioners set all five alarms appropriately in
18 subjects. The remaining 7 subjects had some alarms not set
appropriately. The rank sum test for 18 versus 7 was statistically
significant at p less than 0.05.

The Conclusion was Respiratory Care Practitioners appro-
priately set alarms on the PB 840 in the "Volume +" mode."
Therefore, in this project, the Hypothesis was supported, corre-
sponding to a "yes" answer to the Question. (Note: When writ-
ing the Conclusions, the Hypothesis must be addressed whether
it was supported or not.)

The Reflections offers an opportunity to critique the project by
suggesting possible modifications that would improve research
quality. For example, even though the results were statistically sig-
nificant, many PI projects aim for 100% correct results. For this
project, 18/25 equals only 72%, suggesting this project should be
repeated for a new group of 25 patients. During this time, the
Respiratory Care Practitioners could receive in-services. This proj-
ect could be discontinued when the new group of 25 subjects has
100% appropriate alarms. Reflections can also include a compar-
ison with other similar research projects.

Future Research follows Reflections as research completed
should lead to new research. For example, this project led to a

17

ARC Medical, Inc.
Changing Humidification Since 1990.
322 Patterson Ave. • Scottdale, GA 30079

Phone (404) 373-8311 • FAX (404) 373-8385
Order Toll Free (800) 950-ARC1 (2721)

arcmedical.com

ThermoFloTM System

Therapeutic 
Humidification

Anything less 
is............1

1. No reported incidences of ET tube occlusions in 15 years.

CIRCLE READER ACTION CARD # 14

CoughAssistTM MI-E
Clears the way for better breathing.

This unique noninvasive tool helps patients by enhancing or
replacing their natural removal of bronchial secretions. To learn
more about this airway clearance device call 1-800-252-1414 or
visit us on the web at www.coughassist.com

J.H. Emerson Co. 22 Cottage Park Ave.,Cambridge, MA, U.S.A. 02140

We have a knack for 
bringing up 

nasty subjects.

™

CIRCLE READER ACTION CARD # 15continued on page 21



21

If you lose, you'll alienate enough people to fill the
Superdome. Unfortunately, even when told, "You're right, but we're
not going to do it," some people fight on, unable to get closure. The
best technique we've seen for getting the courage to walk away is
to record your arguments on video. Explain your side of the argu-
ment, theirs, what you want, what they want and then play it back.

One client reported, "It was scary. I became furious and red-
faced over incidents that, when seen on video, seemed insignificant.
I was complaining that my boss didn't like me. Of course he does-
n't. I can't stand him either! At that moment I realized only a nut
would keep trying to persuade someone he despised."

If you're still convinced a lawsuit is the only way to go, don't
consider filing before you get a new job. Your company can trash
you in a reference check (there are subtle ways, all legal), and
you'll have a hard time convincing prospective employers that
you are not a troublemaker.

Once you find another position, work at it until you re rea-
sonably comfortable and then file. If this seems one-sided, it is.
The good news is the company may settle because it's cheaper
than going to court. The bad news is the CEO may decide he must
fight to discourage other such charges.

If you decide to cut your losses and leave, there are other
things you can do. Never miss an opportunity to tell the facts to
people who may contemplate working for that company in the
future. If one star turns down an offer and says why, the company
may see a different reality. You must stick to verifiable facts, no con-
jecture or speculation, or you could get hit with a slander or libel
suit. Write to the CEO. You have nothing to lose. She may be

unaware of whatever problem is driving you to greener - and saner
- pastures.

Fighting for your rights should benefit your peace of mind,
bank account and career. But it rarely does. That's an excellent
reason to consider other options first.

Marilyn Moats Kennedy is founder and managing partner of Career
Strategies, a 31-year old management consulting firm in Illinois. Kennedy holds
a MSJ from Northwestern University and is a regular columnist in Focus. She can
be reached at MMKCareer@aol.com
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new PI project to examine "AutoFlow" using Dräger Evita venti-
lators in the MICU.
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