Original Article

Effect of introduction of a new electronic anesthesia record
(Epic) system on the safety and efficiency of patient care
in a gastrointestinal endoscopy suite-comparison with

historical cohort

ABSTRACT

Background: Use of electronic medical record systems has increased in the recent years. Epic is one such system gaining
popularity in the USA. Epic is a private company, which invented the electronic documentation system adopted in our hospital.
In spite of many presumed advantages, its use is not critically analyzed. Some of the perceived advantages are increased
efficiency and protection against litigation as a result of accurate documentation.

Materials and Methods: In this study, retrospective data of 305 patients who underwent endoscopic retrograde
cholangiopancreatography (wherein electronic charting was used - “Epic group”) were compared with 288 patients who
underwent the same procedure with documentation saved on a paper chart (“paper group”). Time of various events involved
in the procedure such as anesthesia start, endoscope insertion, endoscope removal, and transfer to the postanesthesia care
unit were routinely documented. From this data, the various time durations were calculated.

Results: Both “anesthesia start to scope insertion” times and “scope removal to transfer” times were significantly less in the
Epic group compared to the paper group. Use of Epic system led to a saving of 4 min of procedure time per patient. However,
the mean oxygen saturation was significantly less in the Epic group.

Conclusion: In spite of perceived advantages of Epic documentation system, significant hurdles remain with its use.
Although the system allows seamless flow of patients, failure to remove all artifacts can lead to errors and become a source
of potential litigation hazard.
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Introduction

Epic (not an acronym) is a private company that has
created a popular and relatively new electronic medical

record (EMR) system. Amongst its many uses, the system
allows documentation and online access of perioperative
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medical records from almost anywhere in the world. It also
allows integration of data entered by different health care
providers, facilitating seamless cross-specialty information
access. The system replaced paper-based system at the
Hospital of the University of Pennsylvania, Philadelphia,
USA, in June 2013.

Materials and Methods

After obtaining Institutional Review Board approval,
the perioperative EMRs of all patients who underwent
endoscopic retrograde cholangiopancreatography (ERCP)
between July 1, 2013 and June 30, 2014 were reviewed. To
eliminate bias associated with learning in the initial phase
of implementation, we excluded the first month data. ERCP
is a complicated and sometimes prolonged endoscopic
procedure similar in length and complexity to minor surgical
procedures, normally performed general anesthesia or
deep sedation. In our hospital, typically the patients are
consented in the preoperative holding area. As soon as
the endoscopist is available and the nurse anesthetist or
the resident (who provide anesthesia services for these
procedures under the supervision of an anesthesiologist)
is ready, the patient is transported to the procedure room.
The patient’s EMR is opened on a computer in the procedure
room. The identification details, history, examination, and
investigation findings are reviewed. During the course
of the anesthetic, the time of the following events are
routinely documented; anesthesia start time (the time
patient presenting into the procedure room), endoscope

insertion time, endoscope removal time, and the time of
patient transfer from the endoscopy room to the recovery
area. Retrospectively, the following data were extracted
from the patient’s records.

Total anesthesia time (from the time patient presenting into
the procedure room and care transferred to the postoperative
care unit nurse).

Anesthesia start to scope in time (from the time patient
presenting into the procedure room to the introduction of
an endoscope).

Total scope time (from the introduction of the endoscope
to its withdrawal).

Scope out to patient care transfer time (from the withdrawal
of the endoscope to transfer of care to postoperative care unit
nurse).

Minimum recorded oxygen saturation (minimum oxygen
saturation recorded at any time during the endoscopy,
irrespective of the duration).

A comparison with the paper documentation system was
made. There was no difference in the anesthesia methodology
or the involved anesthesia providers between the two groups.
Anillustrative screen shot of the Epic documentation system
is displayed in Figure 1.
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Figure 1: Screenshot of Epic anesthesia documentation page
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Results
Results are presented in the Table 1 and Figure 2.

All the procedures were performed in the outpatient
unit of the hospital of the University of Pennsylvania.
The various times were typed in manually in an Excel
spreadsheet for analysis. Data of all 305 patients who
underwent ERCP between July 1, 2013 and June 30,
2014 (with documentation entered in Epic system) were
compared with consecutive 288 patients who underwent
ERCP during a 12 month period from July 3, 2009 to July
1, 2010. The mean times are presented in the table.
As elaborated in Table 1, the mean anesthesia start to
endoscope insertion time is significantly shorter in the
group where Epic recording was used. On an average, 4
minutes were saved per ERCP procedure. Similarly, scope
out to patient care transfer time is shorter in patients
wherein Epic documentation system was used. The mean
oxygen saturation was lower in patients wherein the Epic
was used for documentation. The 4 minutes saved time
per ERCP was significantly less than the patients where
the paper record was used (Student’s t-test).

[@hsnimum Recorded Saturation
[B Anesthesia to Scope in Time
[Oscope Outto Patient Out Time

Mean Values (Time in minutes), (Saturation in %)

Paper Documentation Group Epic Group
Groups

Figure 2: Comparison of the important times and desaturation between
the Epic and paper groups

DISCUSSION

As a result of a federal mandate on the use of electronic
medical charting systems, regardless of their pros and
cons, paperless medical charting systems are here to
stay. As a result, the authors are not making a case for
reinstatement of paper medical records. However, before
electronic medical systems are widely accepted, a critical
analysis of their utility in certain areas of care, with an aim
to address their with an aim to address their shortcomings
is essential.

With health care spending accounting to more than 17.4%
of gross domestic product in 2014 in USA, it is essential
that every effort is made to increase the efficiency in
the delivery of medical care.l'! A large component of
billing in any medical/surgical procedure is due to the
time spent in the procedure/operating room. The cost of
staying in the procedure/operating room is estimated to
be $62/min.*3 With an ever increasing need for accurate
documentation (at least to defend ones practice), the
Epic provides an efficient and cost-effective platform.
As we have clearly demonstrated, use of Epic charting
led to significant time saving, both before endoscope
insertion and after its withdrawal. On an average, 4 min
were saved per endoscopic procedure, saving about $250
in terms of procedure room cost. With an estimated
15 million colonoscopies performed each year in USA,
this could amount to a saving of $3.75 billion/year from
during procedures alone.” The Epic system, like most EMR
documentation systems is designed to meet the demands
of most surgical procedures and increase the efficiency. The
touch screen options (in our hospital) might have increased
the efficiency. The cost savings are likely to be restricted to
areas of rapid turnover like endoscopy. In major surgeries
where the surgical time is a large percentage of the total
time, these advantages might be of less relevance.

With the federal government initiative to link the pay of
the physicians with there, increasing efficiency without

Table 1: Comparison of various times related to the ERCP between Epic documentation and paper documentation

Measurement Group Number Mean SD Mean difference  Statistical significant
Total anesthesia time Paper documentation group 288 54.72 25.736 1.14 (1.92) 0.553
Epic group 305 53.58 25.805
Anesthesia start to scope Paper documentation group 288 14.22 8.394 2.03(0.59) 0.001
in time Epic group 305 12.18 7.224
Total scope time Paper documentation group 288 30.44 19.986 0.160 (1.62) 0.92
Epic group 305 30.28 21.963
Scope out to patient care Paper documentation group 288 9.21 6.172 2.13(1.00) 0.034
transfer time Epic group 305 7.07 16.634

SD: Standard deviation; ERCP: Endoscopic retrograde cholangiopancreatography
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compromising patient safety has taken a center stage.
The value of anesthesia information management systems
in this regard was recognized and discussed by other
investigators.” With the affordable health care law firmly
in place, the concept of fee-for-value reimbursement
has gained more attention.®! It is demonstrated that a
model whereby the same group of anesthesiologists are
utilized to provide services involving repetitive tasks like
endoscopy anesthesia services saves costs.”! However, all
physicians are not equally efficient in providing skill based
services. Providing endoscopy anesthesia services can be
one such area. It is shown that paying physicians to reach a
common predetermined target will do little to increase the
performance. It will only incentivize the physicians with a
higher baseline performance measure.'” As a result, research
into initiatives that enhance the global performance like the
Epic EMR systems might be very relevant.

However, a drawback of the Epic system deals with the
patient safety. In most major surgeries, the patient’s
airway is typically secured with either an endotracheal
tube or a laryngeal mask airway. The documentation input
(either retroactive or real-time) is done with the patient in
a stable and safe condition. With continuous monitoring
and a secure airway, the risks of desaturation are small. The
situation during an upper endoscopy is entirely different.
With the airway shared between the anesthesia provider and
the gastroenterologist, continuous attention to the airway
with necessary intervention is mandatory. The time available
to document drugs administered, other interventions, and
monitoring aspects is limited. The pressure to input these
variables in real-time can be a distraction from the patient
care. Anesthesia providers (rightly) will give priority to
patient safety over any documentation. As a result, any
outstanding documentation is carried out at the end of
the procedure. While the patient waits for transfer to the
postanesthesia care unit, the anesthesia provider is busy
with “catching up” documentation. It is possible that many
desaturations might be artifacts, and the providers did not
have sufficient time to correct such errors leading to a false
increase in the incidence of recorded hypoxemia. It is also
conceivable that in a paper chart, the vital signs are likely to
be entered based on the recollection of the trends than the
actual numbers. In spite of this, the incidence and degree
of desaturation in our practice is very low in comparison to
much published work.["""'* We have presented the results of
aretrospective study analyzing the incidence of hypoxemia
in patients undergoing ERCP elsewhere.!"”!

Failure to rectify all the artifacts (low oxygen saturation,
cardiac arrhythmias, hypo/hypertension) is a potential

source for litigation. Drug documentation errors can lead to
similar problems. Given the rapid turnover in the endoscopy
suite, it is not always possible to rectify every error in the
electronic documentation chart, A case in point relates to
the recent unfortunate outcome of the comedian Ms. Joan
Rivers.l"*'”l The anesthesiologist has admitted to an error
whereby she had documented the drug propofol twice by
mistake, although administered once. In the circumstances,
she did not rectify the error, which can be a potentially
contentious issue.

Conclusion

Inspite of the need to document many variables,
complicated case closure and transfer to post procedure
care mechanisms associated with the use of Epic, the
system is likely to increase the efficiency of the endoscopy
suite with significant savings. The charting system is
likely to decrease the cost of health care by increasing
the efficiency. The inevitable distraction from patient care
arising from the need for ongoing accurate documentation
(while the ERCP is in progress) might explain the lower
oxygen saturations. Failure to manually rectify all the
artifacts involved with autocapturing of the vital signs,
can become a contentious issue in the event of adverse
outcome and (or) litigation. The implementation of Epic
anesthesia charting in endoscopy needs to be studied
further before the hospitals decide to embrace it.
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