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Background and Significance

Cardiopulmonary resuscitation (CPR) is the process of venti-
lating and circulating blood for a patient in cardiopulmonary
arrest.1 Interventions immediately surrounding and includ-

ing CPR in the hospital setting are referred to as a code, and
code documentation captures the minute-to-minute details
of such an event in the patient’s chart. Prior to electronic
health records (EHRs), code documentation was completed
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Abstract Objective Based on feedback from nurses regarding the challenges of code docu-
mentation following the implementation of a new electronic health record (EHR), we
sought to better understand inpatient nurse attitudes and practices in code documen-
tation and to identify opportunities for improvement.
Methods An anonymous electronic survey was distributed to all inpatient nurses
working at a single, 999-bed, university-based, and quaternary care hospital. Partici-
pation in the study was voluntary and consent was implied by survey completion.
Results Overall, 432 (14%) of 3,121 inpatient nurses completed the survey. While nearly
80% of respondents indicated feeling very comfortable using computers for personal use,
only5% felt verycomfortablenavigating the EHR todocument codes in real time.While53%
had documented codes in the new EHR, most admitted to documenting on paper with
retroactive entry into the EHR. About 25% reported having participated in a code that was
not accurately documented in the new EHR. All respondents provided specific suggestions
for improving the EHR interface, and over 90%expressed interest in having opportunities to
practice code documentation using simulated code events.
Conclusion Despite completion of training modules in code documentation in a new
EHR, many inpatient nurses in a single institution feel uncomfortable documenting codes
directly into the EHR, and some question the accuracy of this documentation. Improving
EHR functionality based on specific recommendations from end-users coupled with more
practice documenting simulated codes may ease EHR navigation, leading to nurses’
acceptance of the EHR tool, more accurate and efficient documentation, greater nurse
satisfaction and more appropriate quality improvement measures.
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on paper and placed in the patient’s paper chart. Code
documentation is now commonly documented directly in
the EHR.

Complete, timely, and accurate code documentation
helps to inform the future care plan of an individual patient
and enables later review with an eye toward improving the
quality and safety of care.2,3 Code documentation can also
be a determining factor when establishing whether a
breach in the standard of care has occurred, and it can
help reduce liability and costs related to medicolegal
actions4,5 The Joint Commission supports the use of a
code documentation tool in which all important data ele-
ments are clearly defined.6,7

Sittig and Singh have identified three considerations
when using an EHR to achieve national safety goals, including
(1) analysis of safety concerns unique to the EHR; (2)
appreciation of safety concerns from failure to use the EHR
appropriately; and (3) the value of the EHR to help identify
opportunities to improve patient safety.8

Massachusetts General Hospital (MGH) is a 999-bed
medical/surgical hospital that is part of a network of 12
medical centers, collectively referred to as Mass General
Brigham (MGB). Prior to 2016, the EHR across the enterprise
varied with limited ability to share records across centers. In
2009, the Health Information Technology for Economic and
Clinical Health Act (HITECH) was signed into law to promote
the adoption and meaningful use of health information
technology.9,10 To comply with the HITECH act, MGB tran-
sitioned the enterprise to a commercial EHR (Epic, Verona,
Wisconsin, United States). Prior to the transition, code
documentation was completed on paper. With implementa-
tion of the new EHR, it was determined that all codes would
be documented in the code narrator, an Epic module
designed with input from frontline nurse providers for
real-time code documentation.

The newEHRwent live across all inpatient units atMGH in
April 2016. Informal feedback from nurses indicated that
many feel uncomfortable documenting in the code narrator
because it is not user-friendly. The stressful nature of codes
and their infrequent occurrencemake it particularly difficult
to navigate the module. Few studies have examined nurses’
knowledge, confidence, or actual practices documenting
codes in the EHR.11–13

Objectives

Based on concerns that the new EHR tool designed for real-
time code documentation was not being used as intended
with possible downstream negative impact, we developed a
survey to assess nurse attitudes and practices in code docu-
mentation and identify opportunities for improvement.

Methods

The investigators designed a 20-question electronic survey
for inpatient nurses who use the code narrator. Survey
questions were designed based on the Model of Human-
Computer Interaction, which stresses the importance of

assessing several important dimensions that contribute to
the building of acceptance by end users of a new computer
information system (CIS).14 These include (1) user character-
istics; (2) CIS characteristics; (3) context of use and environ-
ment characteristics; (4) development process
characteristics; and (5) real and perceived impacts of the
new CIS.14 The survey included multiple choice questions
focused on (1) user demographics; (2) code charting experi-
ence and training; (3) user comfort level with computers in
general and with the code narrator in particular; (4) experi-
ence charting codes before and after implementation of the
code narrator; (5) perceived impact of the code narrator on
user workflow; and (6) user suggestions to improve the code
narrator functionality. To address the sixth dimension, the
survey included a list of six categories of possible enhance-
ments to the EHR, and respondents were asked to check off
those they believed would be most helpful. Respondents
were also provided space to free text other recommendations
to improve functionality of the code narrator. Lastly, nurses
were asked about their interest in obtaining simulation-
based practice documenting codes in real time.

A link to the survey was distributed via email to all
inpatient staff nurses. The survey was designed to take no
more than 5 to 8minutes and could be accessed on any
desktop computer or smartphone. In addition, flyers were
posted in staff break rooms and included in a monthly
hospital nurse publication that described the study and
included a QR code that could easily be used to access the
survey. The survey was available for 8 weeks, and recipients
received two reminder emails 1 week and again 72hours
prior to survey closure. The survey platform used does not
collect IP addresses, email addresses, or other identifiable
data which would allow for tracing survey responses back
to individual responders. The platform assures respondents
that no identifiable information will be captured. A
qualitative analysis was performed on the open-ended
questions by two separate study staff who independently
identified themes and resolved any discrepancies through
discussion. This study was approved by the institutional
review board.

Results

Demographics
The survey was distributed to 3,121 nurses whowork on the
inpatient wards and intensive care units (ICUs) and was
completed by 432 (14%). ►Fig. 1 displays demographic
data from all respondents. However, 72% were inpatient
nurses and 28% were ICU nurses, closely matching the
hospital-wide breakdown (78% inpatient and 22% ICU). Of
all respondents, 95% had a bachelor of science in nursing or
higher degree. The average percent at our institution with a
bachelor of science in nursing or higher is 91.4%. The median
age range of respondents was 30 to 40 years, compared with
a median age of 38 years for all nurses at our institution. The
median number of years of nursing experience of respon-
dents was 11 to 15 years compared with a median of 10.4
years for all nurses at our institution.
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Comfort Level with Technology and Code
Documentation
►Fig. 2 reflects the level of comfort using computers versus
the Epic code narrator, broken down by nurse age and
primary work environment. However, 91% of ICU nurses
under 40years old and88%of inpatient nursesunder 40years
old indicated feeling comfortable using computers for per-
sonal use. These percentages were only slightly lower for
nurses over the age of 40. In contrast, only 8% of ICU nurses
under 40 years old and 4% of inpatient nurses under 40 years
old felt the same level of comfort using the code narrator.
These percentages drop further for nurses over 40 years old.
Comparison of nurses with fewer than 10 years of nursing
experience versus those with over 10 years of experience
revealed only a slight increase in level of comfort using the
code narrator, 4.8 versus 5.6%. We examined nurses’ prior
training in use of the EHR and past experiences documenting
codes at other facilities and prior to the EHR. Furthermore,
78% reported no prior Epic training at another hospital of
employment. The training atMGHwas live, instructor-led for
62% and online, and self-directed for 47%. Some nurses
completed both. Moreover, 20% reported hands-on practice
documenting a recorded simulated code. There was little
difference in the training received between nurses who
indicated feeling very comfortable documenting in real
time in the code narrator and thosewho indicated not feeling
comfortable.

Preferred Method of Code Documentation
When asked about code role preferences, 88% of respondents
indicated that they would prefer to provide bedside patient
care over code documentation in the EHR. If given different
options for documenting a code, 19% indicated that they
would prefer documenting on paper only, 52% would prefer
documenting on paper with retrospective data entry into the
EHR, and only 29% would prefer live documentation in the
EHR. ►Table 1 summarizes the reasons for these choices.
Eighty-three percent indicated that they “worry that live
documentation in Epic will be less accurate because I am not
practiced enough to navigate it quickly.” Of the 53% of
respondents who indicated they had documented a real
code since Epic went live in April 2016, 60% reported that
they had documented at least one of these on paper and later
transcribed the data into the EHR. Sixteen nurses indicated
that they had documented at least one code on paper
without later transcribing the event into the code narrator,
and thirteen nurses indicated that they had participated in a
code that was never documented in the code narrator. Nearly
25% responded that they had participated in a code where
they believe the details of the code event were not accurately
recorded. Twenty-eight percent of nurses with greater than
10 years’ experience responded that they felt the code
narrator was more accurate than paper documentation
with retrospective documentation into the code narrator
compared with 19% of nurses with less than 10 years.

Fig. 1 Demographics.
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Fourteen percent of nurses who responded that they did not
feel comfortable documenting in real time in the code
narrator felt this method of documenting was actually
more accurate than paper documentationwith retrospective
data entry into the EHR. In comparison, 42.5% of those nurses
who felt comfortable documenting a code directly into the
EHR indicated this formofdocumentationwasmore accurate
than paper documentationwith retrospective data entry into
the EHR.

Recommendation to Improve Code Narrator
Functionality and Training
Nearly all respondents (95%) indicated that it would be
helpful to have continuing education opportunities to prac-
tice documenting live, simulated codes in the code narrator.
In addition to more practice, nurses had many specific ideas
to improve the functionality of the code narrator. (►Table 2).
Nearly every respondent was interested in enhancements
that make it easier to find key items in the code narrator.
Most took advantage of open-ended questions to (1) share
their frustrations; (2) identify specific barriers to using the
code narrator as intended; and (3) suggest changes that
would enable nurses to use the narrator as intended. Most
comments echoed one another and spoke to several themes,
including (1) difficulty navigating a crowded screen with
many superfluous data cells; (2) significant delay between
code start time and cumbersome computer log in; and (3)
difficulty attaining and maintaining competency due to the
rare nature of codes, inadequate training, and lack of oppor-
tunities to practice.

Discussion

Several small studies have examined nursing attitudes to-
ward and perceptions of code documentation in the EHR.15,16

To our knowledge, ours is the largest (432 respondents) to
examine nurse attitudes toward code documentation in a
new EHR and the first to report on actual nurse practices in
code documentation following implementation of a new

Fig. 2 Level of comfort with computers versus Epic code narrator based on work environment and age.

Table 1 Reasons indicated for paper preference of code
documentation

Worry that live documentation in Epic will be less accurate
because I amm not practiced enough to navigate it quickly.

Worry that live documentation in Epic will be less accurate
because the code narrator functionality limits what I can
document

Do not have to find the right place in code narrator to enter
information

Takes too long to log onto the computer on which to
document

Unit culture has never emphasized the importance of using
code narrator over paper documentation followed by ret-
roactive Epic chart completion

Enables me to ask other members of the code team to help
me fill in gaps in what happened during the event so that
what goes in Epic is more thorough
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EHR. This survey-based study employed theModel of Human
Computer Interaction to successfully characterize the inter-
action between nurses and the code narrator from the
nurses’ perspective and inform interventions that promote
acceptance.14 Themodel highlights the importance of assess-
ing several different dimensions to achieve a successful
evaluation, including (1) user characteristics; (2) CIS charac-
teristics; (3) development process; (4) context of use; and (5)
impacts.14

User Characteristics
User characteristics are one of themost important influences
when assessing the acceptance of a new tool.14 In our study,
we examined the end users’ demographics and their comfort
level with computers versus the code narrator. While most
nurses indicated a high level of comfort using computers for
personal use, the majority did not feel comfortable navigat-
ing the code narrator. This was particularly true for nurses
over the age of 40, where 67.5% indicated they did not feel
comfortable using the code narrator compared with 58.5% of
respondents under 40. Several studies have found that older
nurses tend to be more resistant, less comfortable, and less
likely to use health information technology in their prac-
tice.17,18 In our study, ICU nurses were slightly more com-
fortable using the code narrator than inpatient nurses. This
may highlight the frequency with which ICU nurses use the
code narrator compared with inpatient nurses. Studies have
shown that increased exposure to information systems
increases nurses’ familiarity and acceptance of the
tool.11,19 Furthermore, critical care nursesmay have a higher
level of comfort functioning during clinical emergencies that
occur more frequently in an ICU than on an inpatient ward.

Computer Information System Characteristics
Assessment of the nurses’ acceptance and attitudes regard-
ing the functionality of the code narrator revealed a lack of
trust in the accuracy of direct data entry into the code
narrator. In fact, 60% of respondents reported documenting
a code on paper and later transcribing that data into the EHR,
raising significant concerns that a system meant to improve
efficiency and accuracy may actually be contributing to
inefficient workarounds and inaccurate data collection.

Our ability to reliably review and reconstruct events based
on code documentation helps to highlight performance gaps,
inform quality improvement initiatives, and design educa-
tional interventions.20 However, if code documentation is
incomplete and/or inaccurate, this hinders our ability to do
this and may actually steer educators and quality improve-
ment leaders toward inappropriate interventions. An unin-
tended consequence of EHRs is incomplete information.21 In
this study, 23% of nurses had participated in a code they felt
was not accurately documented. Only 5% felt very comfort-
able documenting in real time in the code narrator, and of
these 42.5% felt the data were more reliable when docu-
mented on paper and retroactively entered into the code
narrator. The Joint Commission has considered regulations to
require measures of specific time intervals during resuscita-
tion based on studies showing that real-time documentation
with automated timestamps is more accurate than paper
documentation.16,22–24 By documenting on paper with ret-
roactive EHR data entry, the power of automated time
stamping is lost and documentation becomes less reliable.

After sharing the results of this survey with hospital
Informatics leadership and Patient Care Services Quality
and Safety leadership, enhancements to the code narrator
module were made in many domains highlighted by respon-
dents. Technical constraints prevented implementation of
some improvements suggested by end users, though we
remain hopeful these will be made in the future.

Development Process
Prior studies have shown that nurse attitudes improve when
they feel their voices are heard, their opinions are valued, and
there is a pathway for providing feedback that leads to
action.21 While nurses were involved in the original design
of the code narrator, no system was established to solicit
feedbackon functionality of the tool once nurses had actually
used the tool to document on real patients. In our survey,
nurses were given the opportunity to provide recommen-
dations to improve functionality of the code narrator
with the understanding that their input would be used to
improve the tool. In fact, detailed feedback from our survey
was presented to our hospital’s leadership, leading to
multiple concrete changes to the code narrator module.

Table 2 Proposed enhancements for code narrator

Category n (%) Enhancements
executed (yes/no)

Remove unnecessary items that can be documented outside of code
narrator (i.e., lines, drains, airways, wounds/burns)

n¼274 (68) Yes

Make “code documentation” one of the default work space tabs that never
disappears from any nurse’s side bar

n¼282 (70) Yes

Make it easier to find key items in code narrator n¼329 (82) Yes

Automatically close drop-down menu for rapid response documentation
once nurse chooses “code”

n¼176 (43) No

Add one-step laboratory orders that automatically print n¼299 (74) No

Add one-step continuous medication infusions n¼250 (62) No
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Understanding nurses’ perceptions of an EHR tool and its
implementation can helpwith ongoing efforts to improve the
design, implementation, and functionality.11 A similar pro-
cess of soliciting feedback from end users of newly released
CIS at other institutions could lead to improved functionality,
positive provider attitudes, greater acceptance of the CIS, and
more reliable data capture.

Context of Use
According to Despont-Gros et al, “a computer system cannot
be abstracted from the setting in which it is being deployed.
It belongs to a social and an organizational context in which
users have to perform tasks”14. This concept is important
when considering training using the code narrator. All
respondents reported learning how to use the code narrator
in a classroom setting (62%) and/or through an online
module (47%). The results of our survey indicate little differ-
ence in level of comfort using the code narrator based on the
type of initial training received (classroom vs. online). Prac-
ticing code documentation in a quiet, controlled classroom
environment or through an online tutorial is very different
from documenting a real code in a noisy, stress-filled patient
room. Given that codes are relatively rare, it is not surprising
that nurses may revert back to what they know best, in this
case paper documentation. Kolb describes learning as an
iterative process and argues strongly for experiential learn-
ing where the learner has the opportunity to undertake
deliberate, repetitive practice in an activated state such as
that afforded by in situ, simulation-based training.15,25–28 In
our hospital’s pediatric intensive care unit (PICU), nurses
embrace weekly opportunities to practice charting in the
code narrator during live, in situ, simulation-based team
training exercises. Given that 95% of survey, respondents
indicated an interest in having opportunities to practice
code documentation in this way. Further research is war-
ranted to weigh the presumed benefit of these opportuni-
ties to help nurses attain and maintain competency in real-
time code documentation in the EHR versus the time and
resource-intensive nature of this type of experiential
learning.

Impacts
The results of this survey highlight the importance of query-
ing end-users of newly implemented EHR to understand
whether they are using the CIS appropriately to minimize
the risk of using bad data to inform quality improvement
measures.14,29 Prior studies have suggested that a lack of
general computer literacy may contribute to negative nurse
attitudes toward new CIS, yet we found that 80% of nurses
who responded to our survey feel very comfortable using
computers, but only 5% feel the same way about charting
codes in real time in the EHR.30,31A study doneby Carrington
and Effken determined that the EHR created barriers to
documentation.32 By examining the characteristics of the
Model of Human-Computer Interaction, our survey results
suggest that a combination of (1) inadequate training; (2)
cumbersome EHR functionality; and (3) infrequent use of the
code narrator all contribute to nurses’ lack of comfort and

acceptance of the information technology leading to ineffi-
cient, inappropriate workarounds.

Our study was limited by a low response rate of 14%.
However, comparison of respondents’demographics to those
of all inpatient and ICU nurses employed at our institution
suggests respondents were generally representative of the
nurses as a whole. It is possible that nurses with less
computer literacy were less apt to take the survey. If this
were the case, it is likely that even less than 5% of inpatient
nurses at our hospital feel comfortable navigating the code
narrator, and more than 60% are using the module inappro-
priately. In addition, our study did not examine accuracy of
code documentation when nurses document directly into
the EHR versus on paper documentation. Rather, our study
focused on nurse perceptions of reliability of the newCIS and
was not designed to compare accuracy of different forms of
code documentation. However, Grigg et al did conduct such a
study that indicated a lower rate of errors along with a 24%
increase in critical data capture in the EHR when compared
with paper.16 Lastly, while our survey proved to be a reliable
method to assess nurses’ attitudes and practices in code
documentation in our institution based on consistent
responses among nurses from different ICUs and nurses
from different inpatient settings, it is possible these results
are not valid as our survey was not previously tested for
validity. That said, we believe that the results of our survey
are valid, as they are consistent with our own observations of
code documentation practices in our ICU and align with
previous reports in the literature suggesting that inadequate
training, cumbersome EHR functionality, and infrequent use
of new EHR contribute to lack of acceptance and work-
arounds as reported by participants in our study.

Conclusion

To our knowledge, this is the largest (432 respondents)
survey-based study to examine nurse attitudes toward
code documentation in a new EHR, and the first to report
on actual nurse practices regarding code documentation
following implementation of a new EHR. The results of this
study highlight the potential pitfalls of implementing CIS
meant to improve accuracy and efficiency of data collection
without circling back to ensure that the tool is achieving its
stated goal. According to Kutney-Lee et al, improving EHR
usability is imperative to improve quality and safety and
patient outcomes.33 Employing the Model of Human-Com-
puter Interaction enables one to successfully capture users’
attitudes toward and acceptance of a new EHR tool.14 With-
out this, one runs the risk of implementing quality improve-
ment measures driven by incomplete or inaccurate data.
Furthermore, there must be a clear pathway for end-users to
provide feedback to improve functionality of the tool and to
practice using this important but rarely used CIS. Feedback
from frontline nurse users is crucial to the refinement of a
tool they will accept, resulting in high-quality data that can
be used to improve patient care, guide quality improvement
initiatives, identify educational opportunities, andminimize
medicolegal action.29
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Clinical Relevance Statement

This survey-based study highlights the potential pitfalls of
implementing CIS meant to improve accuracy and efficiency
of data collection without evaluating end users’ acceptance
to ensure the tool is achieving its stated goal. Future research
is required to understand and address barriers to acceptance
and functionality of new CIS. This research can lead to more
accurate data collection that can better inform efforts to
improve patient safety.

Multiple Choice Questions

1. The model of Human-Computer Interaction to evaluate
end user acceptance of CIS requires evaluation of all of the
following dimensions except:
a. CIS characteristics
b. Developmental process
c. User’s characteristics
d. Impacts
e. All the above

Correct Answer: The correct answer is option e (all the
above). Based on the model of Human-Computer Interac-
tion, we designed a survey to evaluate nurse acceptance of
new CIS that examined all of these dimensions–CIS char-
acteristics (how the end user interacts with the CIS);
developmental process (role of end users in development
of the CIS; user’s characteristics (age, education, level of
comfort using computers, environment of care, training in
the new CIS, and years of nursing experience); and
impacts (how the end users use the tool, workarounds,
level of comfort using the code narrator).14 Exploration of
all of these dimensions is crucial to understanding users’
attitudes toward new CIS and identifying measures to
improve acceptance.

2. What documentation of codes is considered by the Joint
Commission to be the most accurate?
a. Paper documentation with retroactive data entry into

EHR
b. Live documentation in EHR
c. Paper documentation
d. Not documenting the code
e. Documentation in a progress note in EHR

Correct Answer: The correct answer is option b (live
documentation in EHR). The Joint Commission has con-
sidered regulations to require measures of specific time
intervals during resuscitation based on studies showing
that real-time documentation with automated time-
stamps is more accurate than paper documenta-
tion.16,22–24 By documenting on paper with retroactive
EHR data entry, the power of automated time stamping is
lost and documentation becomes less reliable. The
results of this study highlight the potential pitfalls of
implementing IS meant to improve accuracy and effi-
ciency of data collection without circling back to ensure

that the tool is achieving its stated goal. It is important to
query end-users of newly implemented EHR to under-
stand whether they are using the IS appropriately to
minimize the risk of using bad data to inform quality
improvement measures. Without this, one runs the risk
of implementing quality improvement measures driven
by incomplete or inaccurate data. Furthermore, there
must be a clear pathway for end-users to provide feed-
back to improve functionality of the tool and to practice
using this important but rarely used IS.
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