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Abstract:
High-alert medications, particularly intravenous infusions, pose significant risks to patient safety
due to the potential for errors in administration leading to adverse drug events. The complexity
and critical nature of these medications require safeguards to ensure proper delivery and
management of these medications. Implementing policies and procedures for verifying these
medications is essential to prevent adverse drug events and ultimately enhance patient outcomes.
This project aims to implement a two-RN rate verification hand-off on all high-alert medication
infusions in MICU to reduce adverse drug events and improve medication safety.
This project included competency training that consisted of an educational review of high-alert
medications, a review of current policies, and interactive training to launch the dual-rate
verification process. Following implementation, it was determined that more time was needed to
determine a correlation between the two RN rate verifications and the reduction of high-alert
medication infusion errors. The preliminary data on the two RN rate verification compliance is
reassuring and has the potential for long-term benefits in reducing errors. Continued data is
needed to determine the long-term benefits of the two RN rate verification hand-offs on high-
alert medication infusions. If results suggest a positive impact on patient safety the overall goal
would be to implement this policy housewide on all continuous medication infusions. Future
recommendations include expanding the software functionality within the medical administration
record (MAR) and enhancing the electronic health record prompts to include rate verification on

all continuous medications.



RATE VERIFICATION DURING SAFE HAND-OFF 4

Implementing a Rate Verification Policy During Safe Hand-Off

Adverse drug events (ADESs) are the most common source of hospital-acquired injury,
and more than a quarter result from medication errors and, therefore, are preventable (Leung et
al., 2015). Medical intensive care patients (MICU) have an increased risk of medication errors
because of the complexity of the medical regimen. MICU patients are typically high acuity (very
sick) and require multiple continuous intravenous medications. Many of these medications are
categorized as high-alert medications because of their systemic effect on hemodynamic stability
(Ahmed et al., 2013). When these medications are given incorrectly, they can cause ADESs. This
Doctor of Nursing (DNP) project will focus on discrepancies between high-alert intravenous
infusion rates documented in the medication administration record (MAR) and the actual high-
alert infusion rate programmed on the infusion pump for MICU patients.

There are policies on high-alert medication administration. The goal of these policies is to
prevent ADEs from occurring. These policies are limited during specific phases of care. The
Joint Commission has recommended that all institutions have policies to verify these medications
upon initial administration and during rate changes (2023). These recommendations entail that
two registered nurses (RNs) verify high-alert medications before starting the medication and
when the rate changes during a high-alert continuous intravenous infusion. The American
Diabetes Association initiated protocols in 2012 for institutions to implement safe medication
practices when titrating and administering insulin (Kelly, 2014). Insulin is considered a high-
alert medication. These protocols include having two registered nurses verify the dose and rate at
which these drugs will be titrated during a continuous insulin infusion. Titration refers to
increasing or decreasing the dose based on the patient’s hemodynamic stability (Marwitz et al.,

2019). The two-nurse protocol is in effect during the initiation of the insulin infusion.
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The American Nurses Association (ANA) has published The Nursing Scope of Practice
and Standards to guide organizations on nursing duties and responsibilities (2023). When
administering high-alert medication, the ANA agrees with The Joint Commission that two RNs
must verify the rate during the initial administration and any rate changes on the high-alert
continuous infusions. The ANA further recommends a rate verification between two RNs during
safe hand-off. The safe hand-off, by the ANA definition, is a real-time process of passing
patient-specific information from one caregiver to another or from one team of caregivers to
another to ensure the continuity and safety of the patient’s care (2023).

This DNP project aims to implement a policy requiring nurses to complete a rate
verification process on high-alert intravenous infusions as recommended by The ANA during the
safe hand-off process (2023).

Problem

The MICU evaluated for this DNP project has identified that high-alert medications are
being titrated on the infusion pump and not consistently verified in the medication administration
record (MAR) during safe hand-off. This can happen when a nurse is titrating a drug and not
going through the proper process of scanning the medication to change the rate in the MAR.
Instead, they manually program the continuous rate change only on the infusion pump.
Circumstances like this can happen during emergencies, and the nurse needs to adjust the rate
immediately. Changing the rate through the MAR is a process. Nurses will manually change the
rate to prevent a delay in the patient from receiving the new dose. This is, unfortunately, when
mistakes are at their highest. In these instances, nurses have forgotten to go back into the MAR
and change the continuous infusion rate to reflect the new dose, and they do not have a second

RN verifier to confirm the rate has been changed. Adverse drug events (ADES) are common,



RATE VERIFICATION DURING SAFE HAND-OFF 6

expensive, and dangerous, occurring at a frequency of 65% of adult admissions (Leung et al.,
2015). They directly affect patient outcomes and increase unnecessary costs for the institution.
The conservative estimated cost of ADEs is approximately $4700 per medication error (Leung et
al., 2015). Preventing injury to patients, maintaining high safety standards, and lowering costs
are all pivotal components of patient-centered care. Reducing errors should be a priority.

The MICU evaluated for this DNP project currently has a policy that requires all
medications to be administered utilizing barcode technology. This involves pump integration of
all continuous infusions. Pump integration refers to scanning all medications and the pumps
through which the medications will be infused (Bowers et al., 2015). This process allows the
MAR to send information to the pump to program it based on the medication order. Manual
programming does occur in this process.

High-alert medications require the nurse to manually input the rate into the MAR at
which the medication will be infused. Most of these incorrect infusion rates have been found
during shift change after safe hand-off. Nurses coming on duty have reported that during their
initial assessment, they will find a discrepancy in the pump infusion rate and the rate documented
in the MAR. Typically, this suggests that, at some point, the nurse changed the rate on the pump
without going through the process on the MAR to change the infusion rate, thus creating a
medication error.

Incorrect documentation of infusion rates prevents providers from knowing when a
patient is nearing or has met the therapeutic dose. It can impact being on a medication for
prolonged periods. An example of this is a patient who is intubated and requires ventilation.
Providers and nurses begin to plan for extubation as the patient regains the ability to manage

their airway without external devices. These patients are typically on high-alert medication



RATE VERIFICATION DURING SAFE HAND-OFF 7

infusions for sedation purposes. Staff nurses titrate sedation to manage care to determine if
patients are appropriate for extubation. If documentation is incorrect and the patient is being
infused on a higher dose of sedation than what is documented in the MAR, it could delay their
extubation. Proper documentation provides pivotal information on patient trends and allows
providers to dictate the patient’s care (Hunter, 2011). The Joint Commission has determined a
40% to 80% reduction in error rates in institutions implementing barcode medication
administration systems (2023).

When MICU patients receive high-alert medication infusions, there are specific order sets
with instructions on administering and titrating of these medications. This allows nurses to titrate
these medications based on the patient's improving or worsening condition without the delay of
contacting the provider to order individual rate changes. The goal is to titrate these medications
to achieve the drug's therapeutic effect. The therapeutic effect is providers' desired outcome to
determine the drug’s effectiveness (Heather et al., 2014). When the therapeutic effect is not
achieved, patients can experience various complications, such as prolonged hospital admissions,
unnecessarily prolonged sedation, and drug toxicity, that can lead to catastrophic events. In the
MICU at the proposed site, it has been found that some patients on high-alert intravenous
infusions are receiving a different dose than what is being documented in the MAR.

High and low concentrations of medications can lead to ADEs. They can impact multiple
body systems, leading to further hemodynamic instability and catastrophic complications.
Implications vary from minimal to severe. At the low end, patients are not receiving enough
medication. Potentially, this can prolong their need to be on the medication and lead to
prolonged hospital admissions. Not maintaining a therapeutic dose requires the body to work

harder to support an unstable system. This can result in irreversible outcomes (Wolfe, 2016).
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Medications that are administered greater than necessary can lead to toxicity. Tragically, this can
lead to cardiac arrest, respiratory distress, and organ shutdown (Wolfe, 2016). These patient
outcomes are not always preventable. However, nurses must be accountable for performing
within the standards of care and ensuring they are titrating medications appropriately. Policies
regarding the rights of medication administration are necessary, and all nurses should know
them.

The MICU evaluated for this DNP project has policies aligning with The Joint
Commission’s National Patient Safety Goals. Regarding medication safety, The Joint
Commission’s goal #3 is to improve the safety of medications by verifying all medication or
solution labels, both verbally and visually (2023). Two RNs must verify all high-alert
medications at initiation of the drug and during infusion rate changes. This alone is not closing
the gap on this problem. The safe hand-off rate verification would adhere to the ANA
recommendations and eliminate discrepancies between the pump and what is documented in the
MAR (2023).

Medication errors can lead to sentinel events that are reviewed with much scrutiny. Not
one person or system reviewed leads to these events; it is every process involved (Ahmed et al.,
2013). Putting policies in place that heighten safety, prevention, and awareness is promoted by
all governing bodies in healthcare. The MICU evaluated is within a Magnet Hospital. Magnet-
designation hospitals provide patients and their families with a benchmark to measure the quality
of care they can expect (2017). Maintaining Magnet standards requires adopting practices to
achieve the highest level of safety and optimizing patient outcomes. If continued errors occurred,
it could put the institution’s Magnet status in jeopardy. Ultimately, this can lead to a loss of

funding and a decline in reputation.
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Data requested in this project is still underway. Since July 2023, medication errors
reported through the medical information data analysis system (MIDAS) in the MICU were 363.
The total number of those medication errors that involved high-alert intravenous infusions is 58.
As a result, the percentage of medication errors that occurred in high-alert intravenous infusions
accounts for 15.9% of medication errors that were not properly scanned using barcode
technology. This data supports the need for a high-alert intravenous rate verification policy
during safe hand-off.

Evidence Search

Selected databases for this review included CINAHL, PUBMED, OVID, and
MEDLINE. Using the key terms, Barcode Technology, Rate Verification, High Alert
Medications, and Safe Hand-Off, a combination was entered, using the Boolen Operator and
Rate verification during safe hand-off, Barcode technology, and pump errors, Delays in barcode
technology and tracked, resulting in a total of 32 results. The inclusion/exclusion criteria further
narrowed the results, excluding PO medication errors, including telemetry patient continuous
medication errors. After applying these criteria, 11articles were selected for review, and
synthesis.

PICOT

In Medical Intensive Care Unit Patients (MICU), how does implementing a two-
registered nurse (RN) high-alert intravenous rate verification process through the medication
administration record (MAR) during safe hand-off, compared to not using two RN rate
verification during safe hand-off, affect the incidence of reports to the medical information data
analysis system (MIDAS) involving incorrect documentation of high-alert intravenous

infusions?



RATE VERIFICATION DURING SAFE HAND-OFF 10

Table 1
Evidence Search Results

Number of relevant hits: 32

Total for all databases and

Search Terms CINAHL MEDLINE OVID PubMed

search terms
Rate Verification 94 508 654 5817 7,073
High Alert 76 259 1698 4359 6,392
Medications
Safe Hand-off 3 5 9 21 38
Barcode Technology 33 229 545 15,010 15,817

(Notes: This table represents the search engines used to retrieve data on the listed search terms)

Evidence Synthesis

One of the most critical elements of this project is for nurses and providers to understand
how hazardous these medications can be when not managed appropriately. Safeguards such as a
two-RN rate verification process ensure patients receive the correct amount of the medication for
hemodynamic stability (Mohamed & Abdalla, 2022). This DNP project highlights the
medication errors reported due to discrepancies between the medication administration record
(MAR) and the infusion pumps delivering high-alert medication infusions.

An article published by The Scientific Journal of Nursing has identified nurses lacking
significant knowledge of high-alert medications (Abeer et al., 2017). This literature is helpful
because it provides insight into the severity with which nurses consider these errors. One
hundred sixty-seven nurses were surveyed during this study, and 75% did not meet the required
competency for high-alert medication consideration (Abeer et al., 2017). The survey measured
the knowledge of high-alert medication indications, contraindications, peak time, half-life, and
symptoms of toxicity. When nurses cannot identify the harm these medications pose, they cannot

understand the gravity of their decisions when managing them.
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Knowledge is only one aspect of decreasing adverse drug events (ADES). Nurses must be
diligent when transferring a patient's care to another provider. Research has been conducted to
determine the usefulness of a standardized safe hand-off. The Journal of Caring Science
published an article that evaluated the effectiveness of implementing a safe practice evaluation
checklist to improve safe hand-off (Malekzadeh et al., 2013). These checklists ensured that
safety tasks were completed before the incoming staff assumed patient care. This project adds
verification that can be tracked and recorded electronically to ensure compliance. The issue with
anything standardized is that they are not applicable in all settings (Taylor, 2015). The benefit of
this research is that it can be customized for each unit. This would optimize the use of a checklist
and enhance successful results. A standardized checklist during safe hand-off could identify
documentation errors during shift change, allowing the RN to reconcile the discrepancy at the
point of care. Evidence shows that ineffective shift handover increases the risk of medication
error and sentinel events. In addition, it can delay treatment, decrease patient satisfaction, and
prolong the length of hospital stay (Malekzadeh et al., 2013).

Growing evidence has shown the benefits of a safe hand-off process. Safe hand-off
includes patient information, planning, care team involvement, and interventions (Taylor, 2015).
In 2009, the Joint Commission identified a standardized approach to handoff communication as a
patient safety goal to reduce communication errors (Taylor, 2015). This approach has
demonstrated additional benefits to patient safety, including visualization of the patient and
verification of information at the point of care (Malekzadeh et al., 2013). Nurses can improve the
safe hand-off process by incorporating an electronic safety assessment. This would include a

two-RN rate verification on high-alert medication infusions.



RATE VERIFICATION DURING SAFE HAND-OFF 12

Compliance with using smart pumps is critical to effectively preventing errors (Ohashi et
al., 2014). Smart pump compliance requires the nurse to scan medications and the pump through
which the medication will be infused. During this process, the MAR will send information via
Bluetooth to program the pump with the provider's medication order details. Human components
must be considered when utilizing smart pump technology. Human components consist of
correct documentation within the medication administration record (MAR), using the correct
drug library programmed in the pumps, and refraining from overriding the pumps when there is a
discrepancy between the MAR and the pump (Ohashi et al., 2014). Clinical information systems
such as smart pumps or pump integration technology should be implemented with quality
improvement processes to improve their use iteratively (Marwitz et al., 2019).

A local hospital conducted a study to improve medication safety by implementing a 2-
person verification system before medication administration. According to the findings, nurses
engage in a brief 2-person verification process to reduce medication errors due to inaccurate
infusion pump programming (Subramanyam et al., 2016). Implementation of 2-person
verification resulted in >90% of medication programming being double-checked before
medication administration (Subramanyam et al., 2016). The results of this project led to the
development of a comprehensive quality improvement project to restructure the safe hand-off
process at this institution. The electronic rate verification process includes the outgoing RN and
the on-coming RN physically entering the patient's room and performing a rate verification
through the MAR. This DNP project aims to implement a quality improvement policy that
emulates this institution's policy.

The proposed DNP site has reported increased medication errors through the institution's

Medical Information Data Analysis System (MIDAS) since July 2023. These reports correlate
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with incorrect infusion rates on high-alert medications at shift change. Infusion rate
discrepancies happen for various reasons. Unplanned events include codes, patient hemodynamic
changes, or other unforeseen events. Rates are adjusted in an emergent event and not correctly
documented. To close the gap, an additional rate verification during safe hand-off should be
required to decrease the discrepancies in infusion rates reported at shift change. By doing this,
the off-going RN and oncoming RN will perform the same verification process during
medication initiation or a rate change. The technology is already available through the MAR due
to the current policy on high-alert medication recommendations by The Joint Commission.

Measuring this process will require acquiring reports from risk management to access
MIDAS reports regarding incorrect infusion rates at shift change and an audit system to
determine compliance with rate verification during safe hand-off. Correlating the safe hand-off
compliance with the MIDAS report will determine if implementing this process directly impacts
the decrease in MIDAS reports that involve incorrect infusion rates during shift hand-off.

Evidence-Based Practice Model and Theoretical Framework

The lowa Evidence-Based Practice Model was chosen for this EBP-QI initiative in the
medical intensive care unit (MICU). This figure demonstrates the application of the lowa Model
model to the DNP EBP-QI project in a visual model. This method is appropriate for this project
because it diligently guides the steps to help identify issues, research solutions, and implement
changes with feedback loops.

Figure 1

The lowa Evidence-Based Practice Model
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Identify Triggers Issues/Opportunities

Medical Intensive Care Unit Patients
The Christ Hospital, Cincinnati OH

Incorrect high-alert medication infusion rates
documented in the medical administration

record (MAR)

PICOT

In Medical Intensive Care Unit Patients
(MICU), how does implementing a two-
registered nurse (RN) high-alert
intravenous rate verification process
through the medication administration
record (MAR) during safe hand-off,
compared to not using two RN rate
verification during safe hand-off, affect
the incidence of reports to the medical
information data analysis system
(MIDAS) involving incorrect
documentation of high-alert intravenous
infusions?

Is this topic a
priority?
YES

Team Members:
. Ashlynn Mentz MSN, RN
e Amy Connors MSN, RN/Unit Manager
e  Emily Coffaro MSN, RN/Unit Assistant
Manager
. Julia Bruce MSN, RN/ Unit Educator

!

14



RATE VERIFICATION DURING SAFE HAND-OFF

Assemble, Appraise, and Synthesize Body of

Evidence

Staff survey developed for feedback on
implementing a two-RN verification
during safe hand-off

Various literature recommends a two-RN
verification process for all high-alert
medication. It is a Joint Commission
safety standard. Credible research
suggests that many medication errors
happen at or shortly after shift change.
Investigating these two problems and
developing a method to close the gap has
the potential to decrease ADEs and
discrepancies documented in the medical
administration record (MAR)

There is not direct research on
implementing a two-RN rate verification
process during safe hand-off. There is
institution have adopted this practice
because it is a recommendations of the
American Nurses Association (ANA)

Design and Pilot the Practice Change

Risk management will provide weekly
compliance reports in two parts: 1)
medication errors in MICU and 2) MAR
overrides in MICU

Audit document development for weekly
compliance of rate verification at shift
change on all high-alert medication
infusions in MICU

Draft policy revision within current high
alert-medication policy for quality
improvement to review.

Introduce policy revision to MICU staff in
the weekly announcement to initiate safe
hand-off changes.

Work with Unit Educator Julia Bruce on
how to implement new process.

15
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Integrate and Sustain Practice Change
e MICU staff will be introduced to the revisions to policy and instructed during an
educational session on how these changes will be integrated. Float staff will need to
be briefed on revisions when they are working on the unit.
e  The integrated pump technology has the feature to rate verify medications. Nurses
will be instructed to perform this process and include the on-coming RN’s login
information into the comments as the second RN verification.

Disseminate Results

e Weekly Audits will be conducted on
compliance at shift change and compared
with medication error reports from risk
management. If compliance is not 100%
on rate verification, this could potentially
skew results in determining if there is a
decrease in MIDAS reports on high-alert
medication errors.

Note: Figure adapted from The lowa Evidence-Based Practice Model, (2016) Wojciechowski, E., Murphy, P., Pearsall, T,
French, E., (May 31, 2016) A case review: Integrating Lewin’s theory with lean’s system approach for change. The

Online Journal of Issues in Nursing 21(2). https://doi.org/10.3912/OJIN.V0ol21No02Man04

Theoretical Framework

Quality improvement and patient safety are vital in shaping healthcare and advancing
healthcare professionals' abilities. Theory contributes to the development of these processes by
guiding educators and providers to understand the relationships within these obstacles.

Lewin’s Three-Step Model Change Management is highlighted throughout the nursing
literature as a framework to transform care at the bedside (Wojciechowski et al., 2016). The
model supports nurses through the various transitions and identifies areas of strength before
implementing change. Lewin’s Change Model consists of three key stages: Unfreezing,

Changing and Refreezing. See Figure 2.
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Figure 2

Lewin’s Model

1. UNFREEZING

2. CHANGE PROCESS

17

3. REFREEZING

e  The medical intensive care unit
(MICU) evaluated for this DNP
project does not currently have a
policy requiring two RNs to rate
verify high-alert medication
infusions through the medication
administration record (MAR)
during safe hand-off.

. The proposed DNP project
would require implementing this
process to reduce the number of
incorrect medication rates
discovered at shift change.

e  Employees will be surveyed to
determine their knowledge of
high-alert medication and rate
their comfort in titrating these
drugs. Staff will also be asked
how often they can recall finding
a discrepancy between the MAR
and the pumps.

®  Staff will be provided with data
showing the current medication
errors being reported due to rate
discrepancies on high-alert
medication at an institutional
level and based on the MICU.
Staff will also be provided with
literature from two other local
hospitals that have implemented
this process, showing the results
from when they implemented it.

e Leadership supports this quality
improvement change to enhance
patient safety and reduce errors.
Leadership has worked closely
with the team leader to
implement an audit process to
monitor compliance. The
leadership team will be available
to address any concerns from
staff and be present during the
implementation of educational
measures.

Implementation of change will
require educational days to
review the process during safe
hand-off. Nurses will be provided
a demonstration of the
expectations to comply with this
process. The unit educator will
work with the team leader to
develop guidelines to provide
MICU resource binders that are
accessible to staff. Staff will then
be required to teach the course
leaders the new procedure. Staff
will sign confirming they have
completed.

Note: Figure adapted from The lowa Evidence-Based Practice Model, (2016) Wojciechowski, E., Murphy, P., Pearsall, T.,

French, E., (May 31, 2016) A case review: Integrating Lewin’s theory with lean’s system approach for change. The

Online Journal of Issues in Nursing 21(2). https://doi.org/10.3912/OJIN.Vol21No02Man04

Unfreezing involves acknowledging the need for change or challenging a belief in

practice (Wojciechowski et al., 2016). For this DNP project, the unfreezing stage entails raising

awareness of the recommended change in practice. Nurses are not performing a two-RN

verification during safe hand-off on high-alert medications, and medication documentation errors

have increased. The change process implements and integrates the desired change in practice
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(Wojciechowski et al., 2016). In the current process, nurses are not required to perform a two-
RN verification on high-alert medication infusions during safe hand-off. Revising the current
policy would include a two-RN verification policy during safe hand-off. This practice would
require the oncoming and off-going RN to go into the patient’s room, scan the high-alert
medication infusions into the medication administration record (MAR), and confirm the rate is
the same as the pump delivering the medication. Refreezing aims to establish the change as the
new norm, ensuring its sustainability over time (Wojciechowski et al., 2016). Implementing this
revised policy will be manageable as long as there is compliance within the MICU staff. In the
initial stages, frequent auditing will be necessary. Like many other procedures nurses follow, this
process should become routine. The result will contribute to the positive well-being of the patient
and decrease medication documentation errors that take time for the nurses to file reports.
Project Proposal

This project proposes a systematic approach to reduce high-alert medication infusion
errors by implementing a two-nurse verification policy during shift hand-off in the medical
intensive care unit (MICU). This project will only include adult patients receiving high-alert
medication infusions in the MICU beginning tentatively on December 1, 2024. The goal for this
project is to continue indefinitely and be implemented prospectively across the hospital. The
MICU is a thirty-two-bed unit. All adult patients receiving high-alert medication therapy will be
subject to this policy if they receive high-alert continuous medication infusions. Patients
receiving high-alert intermittent infusions will not be included in this project. If these patients

transitioned onto a continuous infusion, they would then be included.
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Project Aim

This Doctor of Nursing Practice (DNP) project aims to implement a policy to reduce
high-alert medication infusion errors in the MICU population. This initiative seeks to enhance
patient safety by reducing discrepancies between the documented infusion rates in the
medication administration record (MAR) and the actual rates programmed into the infusion
pumps. By aligning nursing practice with evidence-based guidelines, this project aims to
minimize adverse drug events (ADESs) and improve overall patient outcomes in the MICU.
Implementing a safe hand-off policy will foster a culture of safety and accountability among
nursing staff while adhering to the recommendations from regulatory bodies.

Project Outcomes

An interdisciplinary team will utilize the lowa Evidence-Based Model to guide
implementation and evaluation. The team includes four registered nurses, the unit clinical
educator, and the clinical manager. Additional hospital staff who will assist in implementation
include an Epic specialist and risk management. This team will be crucial for developing
protocols and facilitating training.

Smart pump integration is currently utilized in this institution and nationwide in
healthcare institutions. It refers to using advanced infusion pumps connected to a healthcare
facility's electronic medical record (EHR) (Chin et al., 2023). Implementing the safe hand-off
process with innovative pump technology will ensure that all high-alert medications are
programmed correctly and consistently.

Evaluating patient safety metrics such as adverse drug events (ADESs) should directly
correlate to the implementing the safe hand-off process in conjunction with discrepancies within

the MAR. When comparing data from other institutions that utilize smart pump technology in
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this manner, the aim should be to decrease ADEs due to incorrect administration rates by

potentially 78% (Chin et al., 2023). Key outcomes will include measuring the incidence of

medication errors after implementation and providing insight into safety improvements.
The Intervention

Implementing a policy requires strategic planning and a detailed method. Planning for
project elements, including distribution of resources, open discussion, and collaboration, is
essential to the success of a project. Utilizing the Lewin Model located in Figure 2, each project
component will be continually evaluated for revision. .

The new policy will be distributed to key stakeholders, including nursing staff, pharmacy,
and quality improvement teams, to gather input and foster collaboration on November 10, 2024.
A survey will be included to assess knowledge of the current rate verification policy and safe
practice for high-alert medication recommended by the Joint Commission.

Training sessions will be organized by the project leader and the unit educator to provide
a simulated demonstration of how the new process will take place. These sessions will include
detailed training material outlining the steps for conducting the two-RN verification,
emphasizing its critical role in patient safety.

The verification process involves several key steps. Once the shift report has concluded,
the outgoing nurse and the incoming nurse will both enter the patient's room. The outgoing RN
will log into the electronic health record (EHR) and open the medication administration record
(MAR) to view and pull up the high-alert medications that are infusing. The outgoing nurse will
then confirm the name and date of birth with the incoming nurse and the patient or the patient's
armband. Once confirmed, the outgoing nurse will then proceed to scan the patient's armband,

receive a green checkmark in the MAR, and then scan the high-alert medication. Once this is
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done, the medication should populate in the MAR, reviewing the details of the medication order.
Currently, the outgoing nurse will select the rate verify under the MAR action. This will prompt
the outgoing RN to scan the pump that the medication is infusing over. Together, the outgoing
and incoming RN will review the rate infusing on the pump with the rate documented in the
MAR. If both rates match, the outgoing RN will select confirm on rate verify, and it will prompt
the outgoing RN to tap their badge to complete the process. Before completing this action, the
incoming RN will type their user ID into the comments box as the second verification. This
process ensures both RNs agree before the outgoing RN leaves for the day, creating a system of
checks and balances.

To ensure compliance and effectiveness, the project leader will establish ongoing
monitoring through audits and EMR documentation reviews. Data analysis on medication errors
or near misses will be collected monthly to assess the policy's impact. Monthly feedback
meetings will discuss challenges and successes, allowing for continuous policy improvement.
Ongoing education and unit resources, such as quick reference guides, will be provided to

reinforce the importance of the verification process.

Table 1

Logic Model
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Program: Doctor of Nursing Logic Model
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staff: Review announcement ent of policy medication pump. because of
the rate through staff change and infusions Improve incorrect
verification R e L demonstrate Develop a communication documentation
option through survey for bedside system of during the safe Improve patient
the MAR and o competency compliance hand off and safety and
the integration "':"'e"aenf when ensure accuracy promoting safe
of smart pump f’hr;'ﬁ‘;ho“' administering of reporting practice in the
technology simulation, allow and micu
Risk nurses to maintaining
Management: demonstrate high-alert
Accessing safe-hand-off medication
MIDAS reports competency. infusions.
for tracking Evaluation: Bi-
medication weekly audits to
errors monitor for

L cnmpllance and
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resources: monthly MIDAS

tcomes -- Impact

Sending report to assess
proposed for correlation
policy to quality with audit
improvement discrepancies.
for revisions
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efforts:
Reviewal of
MICU feedback
from staff
survey

External Factors
Assumptions

Working in compliance with recommendations set by The Joint Commission and the
Safety protocols contribute to a culture of safety and improve patient American Nurses Association regarding patient safety and administration of high-alert
outcomes. medications

Note: This model highlights the strategies utilized to implement the project and effectively

evaluate outcomes.
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Ethical Considerations

Ethical responsibility requires that healthcare providers do everything possible to prevent
harm. Preventing an ADE falls on all providers caring for patients. Nurses are obligated to
practice within the standards of care and to adhere to institutional protocols. This project
emphasizes accountability through a documented verification process that ensures safe
medication administration. This process is not to punish nurses. It is to reduce errors and prevent
patient harm.

This project has been reviewed by Mount Saint Joseph University’s Institutional Review
Board (IRB). Since there is no human subject involvement in this quality improvement project,
no further approval was needed. (See Appendix A). However, the institution where this project is
being implemented requires all proposed projects to be submitted through the institution's IRB
approval team. It is required regardless of the educational institution's IRB conclusion. An IRB
request was sent to the institution where the project will be implemented. This is still pending
approval (See Appendix B).

Strategic Planning

All nurses in the MICU will sign a document acknowledging they have reviewed the
policy for the safe hand-off process at the bedside by November 20, 2024. During the live
educational review, nurses will have a patient simulation experience to go through the process of
the safe hand-off. Nurses will perform competency by demonstrating the safe hand-off at the
patient's bedside. The outgoing nurse will log into EPIC and open the patient's electronic health
record (EHR). The outgoing nurse will then open the MAR and scan the patient, scan the high-
alert medication that is infusing, and scan the pump. The on-coming nurse and the off-going

nurse will verify that the pumps are infusing at the documented rate that is represented in the
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MAR. Once confirmed, the oncoming nurse will type their user login into the comment section
of the MAR, and it will be documented in the MAR as a correct rate verification between the two
RNs.

The team leader and unit educator will do bi-weekly chart audits to review qualifying
patients’” MARs and determine if nurses are compliant with the rate verification safe hand-off.
The auditors will identify these patients by requesting a report from the pharmacy on patients
receiving high-alert medication infusions. The auditor will review high-alert medication
infusions documented at designated shift changes for the two weeks. The following shift changes
take place at 0700, 1500, and 1900. This will assist in determining if the rate verification was
documented correctly during these times. Were there circumstances that could explain why it
was not done if it was not documented? An example of this could be if a staff member was
working an odd shift, staying later than standard shift change times, or other mitigating
circumstances that prevented a rate verification from being completed. If non-compliance is
determined, both RNs who did not complete the safe hand-off will be emailed regarding the
incident and spoken to by the unit educator or clinical manager to review the policy. Both nurses
will be required to demonstrate the steps in the rate verification safe hand-off and will sign a
letter of acknowledgment that they have been re-educated. If continued incidence takes place,
there is the potential for corrective action.

The medication information analysis system (MIDAS) report will be pulled at the end of
the month to determine if reported errors correlate with any non-compliant chart audits. Because
this policy will not begin until December 1, 2024, the first MIDAS report will not be reviewed
until January 1, 2024. This will allow the auditor to determine if the rate of ADEs has decreased

with the implementation of this process.
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The effects of high-alert medications can lead to lethal adverse drug events (ADES) in
hospitals. Patients who are on high-alert medication are high-acuity patients. Avoiding a pump
override, which would imply the nurse changes the rate directly on the pump instead of scanning
the medication and the pump. Nurses should always make changes to drip rates through smart
pump technology. If a rate is changed manually, this new process would ensure that these errors
would be detected so the documentation can be corrected and the necessary medication errors
can be reconciled.

Stakeholders

Implementing a policy change to enhance patient safety in a hospital involves diverse
stakeholders, each playing a pivotal role in the process. Healthcare providers, including doctors,
nurses, and pharmacists, are on the front lines. They are directly affected by new policies and are
responsible for adopting these changes in practice. Clinical managers and unit administrators are
responsible for overseeing the implementation of these new policies. Their role is to ensure staff
are properly trained and have the necessary resources to be successful. These stakeholders are
key elements to the success of this project.

Quality improvement teams are responsible for assessing current practices and new
practice policies. For this project, the quality improvement teams involved are Risk Management
and Hospital Quality Controls. When a new policy is presented, both of these disciplines' roles
are to determine if this initiative will promote safe practice and be effective for providers. Risk
management plays a crucial part in identifying potential safety risks. This team provides direct
insight into patient experiences, incidence reporting, and oversight in shaping new policies that
address the institutional needs. Quality improvement is a crucial stakeholder in this project, and

the project leader has worked closely with them to coordinate implementation.
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To stand out as an institution, it is essential to have a strategic intent that focuses on
fostering a culture of safety and continuously advancing with growing technology. Due to the
possible financial effects this project may have, executive leadership has a direct role in the
success of this project. Reputations are built by institutions that practice what they preach.
Financial stakeholders gain by reducing costs as a result of these medication errors.
Approximately 1.5 million medication errors occur annually in the United States (Leung et al.,
2015). This number is based on reporting, not considering errors that go unreported. Based on
the literature, ADEs cost approximately $4700 per medication error (Leung et al., 2015).
Lowering this cost for institutions provides financial growth for stakeholders and allows more
funds to be reinvested in staff and patient care initiatives. These stakeholders will see a financial
effect if this project is executed appropriately. Therefore is beneficial to include in this project.

Healthcare staff from all disciplines can benefit from these types of quality improvement
projects. Improved protocols support nurses in providing safe care. This can reduce stress,
promote competency, and create a more consistent nursing practice. Nursing leadership benefits
from encounters with fewer safety concerns, which allows them to focus on staff development,
creating positive changes, and promoting a healthy work environment. Hospital leadership gains
the benefits of directing their energy toward meeting the standards of the regulatory bodies that
encompass healthcare, such as The Joint Commission and other organizations that contribute to
accreditation.

The patient and their families are the most important stakeholders who benefit from
implementing this quality improvement project. Enhanced safety protocols reduce the risk of
injury, leading to better health outcomes, shorter hospital stays, and increased patient

satisfaction. Families feel supported and empowered when evident safety measures are taken.
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Promoting trust has always been an obstacle in healthcare. Institutions that embrace changes to
improve a culture of safe practice build stronger relationships with the patients in the
communities they serve.
Driving and Restraining Forces

Reducing medication errors, whether they are high-alert medications or not,
should motivate all institutions. Evidence from research supports the effectiveness of smart
pump integration and having a safe hand-off process in quality improvement initiatives.
Considering the institution has already migrated to these devices, implementation will require
minimal training and no additional oversight cost. In addition, alligning with our regulatory
bodies promotes an institution's reputation in healthcare. The Joint Commission and American
Nurses Association guidelines drive the need for policy change to meet established safety
standards (2024).

Restraining forces were met during the initiation of this project. It was discovered that
not all high-alert medications had the functionality to perform a rate verify in the MAR. This led
us to an alternative method that would fulfill the same purpose. Nurses would still verify through
the MAR, but they had to do so by logging in individually and performing a rate verify. This
would provide an electronic footprint that the outgoing and incoming nurses completed the
electronic handoff. It serves the same purpose until the rate verification option is added to all
high-alert medications.

Reinforcement of the policy was needed during daily huddles to remind staff of the
policy change. After the first audit was conducted on January 1, 2025, it was determined that out
of the 38 patients audited on high-alert medications in December 2024, only 14 had daily

compliance with nurses performing the rate verification at shift change. This was evaluated
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during the change of shift hours between 0700-1900 and 1900-0700. To promote compliance, the
team leader, unit educator, and clinical coordinator developed an incentive plan to engage staff to
participate and make this a routine practice. Biweekly, on Fridays beginning January 17, 2025.
The nurses who were 100% compliant were entered into a drawing to “skip a float day”. Float
days are shifts that nurses on the unit are required to work on another unit within the hospital that
has additional staffing needs. This proved to be a very popular incentive. During the biweekly
audits, compliance increased by 56% in February 2025

During various discussions with staff members, additional concerns were heard and
explored. Specifically, workload concerns. These concerns were anticipated during the planning
phase of this project due to the duties and responsibilities that staff already face. When workload
is the argument, the counterargument is made that it takes less time to complete a safe hand-off
verification than it does to fill out a MIDAS report. More importantly, processes like these speak
to our institution's mission. Staff should represent the mission and values of the institution.
Recognizing these dynamics is essential for ensuring the successful implementation of the
policy, allowing for strategies to enhance driving forces while addressing restraining factors.

The Project Budget

The cost associated with this project is minimal. The capability is accessible through the
MAR on many high-alert medications; however, during implementation, some medications were
found not to have the rate verification functionality. Due to this, an adjustment was made to
ensure all high-alert medications were included in this quality improvement change. Hospital
leadership, including Epic Support and Quality Improvement, would like to look at roughly six
months of data to show the benefits of this policy to determine if additional functions would need

to be added to the MAR to include all high-alert medications. If data collection supports
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decreasing high-alert medication infusion errors, leadership would further explore adding the
functionality, which would potentially increase the cost for the institution to implement this
policy housewide. For this project, no additional funds were needed other than the initial
projected cost.

Staff in-service education was provided during pre-planned education days. On these
days, staff reviewed various unit policies and performed competency skills assessments that are
specific to the MICU staff. Additional hours for the project leader and nurse educator were
assessed at $3,024. This is calculated by the project leader and educators' hourly pay rate
working an additional 36 hours to prepare educational material. Additional costs included
printing copies of the policy to be displayed in the unit resources binders. Developing laminated
reminder cards at each workstation to complete the safe hand-off process and badge cards for the
nurses if they need a quick reference guide at the bedside. The cost associated with these
materials is not an addition to the project budget. These materials were obtained within the unit
supply budget approved by the unit manager.

Additional workload for the project leader and the unit educator included developing an
online audit sheet, staff literature, and reference guides that were distributed to the unit. Once
implemented, the time to conduct audits and synthesize data was included in the workload time.
(See Appendix C).

Project Timeline

The policy was submitted to the unit manager on October 15, 2024, and was approved on
October 28, 2024. Materials for training, staff surveys, and literature on this project will not be
distributed on November 17, 2024. Responses were received by November 25, 2024. The policy

was finalized on November 28, 2024. The educational material was finalized and launched on
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November 29, 2024. The project went live on December 1, 2024. Bi-weekly audits began on
January 1, 2025, to review staff compliance and compare data against MIDAS reports requested
from risk management to look for correlations between high-alert medication infusion errors and
the safe hand-off verification (See Appendix D). The First MIDAS report will be requested on
December 30, 2024. A second MIDAS report was requested on February 28, 2025. Moving
forward, a MIDAS report will be requested and run through risk management every 30 days to
collect data.
Project Outcomes

Implementation of the safe hand-off verification process was aimed at achieving
several outcomes. As discussed in the literature, several nurses are not fully aware of the severity
that high-alert medications pose to patients (Leung et al., 2015). Distributing this literature
supports the need for this process and will hopefully inform nurses of the extreme risk to patients
these medications can have when administered and documented incorrectly. Improving
understanding and realizing the importance of proper documentation will hopefully enhance the
nurse's knowledge and confidence when caring for patients in high-alert medication infusions.
Knowledge is power, and improving knowledge is essential to improving compliance.
Adherence to safety protocols is crucial when caring for the high-acuity population. Fostering a
culture of safety through accountability is necessary to embrace change, especially technological
change. The evidence on smart pump technology has been very favorable to reducing errors.
Utilizing the technology that is already available in this institution allows MICU staff to begin
this process very easily. This project intends to decrease discrephencies between the infusion
rates documented in the MAR and the rate that is infusing on the pumps. This will ultimately

lead to fewer ADEs. The final project outcome is by far the most important. Enhanced safety and



RATE VERIFICATION DURING SAFE HAND-OFF 31

patient outcomes. Adherence to this policy is expected to improve patient safety, decrease
hospitalizations, and promote the best possible outcome for the patient's health and wellness. All
outcomes lead to the same goal: reduce high-alert medication errors. These outcomes are
measurable by utilizing the bi-weekly audit and using it to correlate high-alert medication errors
reported through the MIDAS reporting tool. The following control chart will be regularly
updated once this project has launched. It would reflect ongoing data from MIDAS reports to
allow the facilitator to assess the effectiveness of the safe hand-off verification process in
reducing high-alert medication infusion errors.

Table 2

Number of High-Alert Medication Infusion Errors each Month

Month Number of Average
Errors (Median)

December 6 5

January 5 5

February 0 5

March

April

Note: To visualize this data, you would plot the months on the x-axis and the number of
medication errors on the y-axis. The run chart would include:
e Data Point: Each month the error count

e Average Line (Median): A horizontal line at the average number of errors
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Data Collection, Tools, Analysis, and Visualization Plan

Multiple data collection tools were utilized in the initiation of this project.

A pre-assessment survey was provided to determine staff knowledge of high-alert
medications, current policy, and their experience with high-alert medications (See Appendix
E). Based on the 28 surveys collected, 73% of nurses felt “very competent” in identifying
high-alert medications, 96% felt “moderately competent” in identifying potential risks
associated with high-alert medication infusions, 62% felt “moderately competent” calculating
high-alert medication infusions, 68% felt “moderately competent” performing bedside
handoff that included verifying high-alert medication infusions, 58% felt “slightly
competent” using the medication administration record to verify high-alert medication
infusion rates.

Once education was concluded, staff were given a post-survey to determine if knowledge
was gained through the simulation and learning activities (See Appendix I). Based on the
survey results, all RNs who participated “strongly agreed” on how to identify high-alert
medications, are familiar with the steps of the new policy for two-RN verification, and
understand the importance of having a two-RN high-alert medication infusion verification
policy.

Monthly reports were generated through Epic to track medication errors in the MICU.

(See Appendix K). After the implementation of this project, the information from the reporting
was used further to determine if high-alert medication infusion errors decreased. An Excel
spreadsheet was used to conduct bi-weekly audits on the safe hand-off verification compliance
(See Appendix L). This spreadsheet includes the date, shift, medications infusing, rate,

verification, verification time, and discrepancies found. Information on the high-alert medication
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was compared to the monthly reports pulled by risk management to determine any correlations
between the medication error and the time the error occurred.

Before the implementation of this project, MIDAS reports on high-alert medication
infusions in the MICU, SICU, and CVICU were collected from September 2024 through
December 2024. This data was evaluated to determine how many MIDAS reports were being
filed. In September 2024, between all three ICUs, 21 high-alert medication infusion errors were
reported. Out of the 21 errors reported, 11 occurred in the MICU. In October 2024, 23 MIDAS
reports were filed between all three ICUs. Out of the 23 errors reported, 12 occurred in the
MICU. In November 2024, 22 high-alert medication infusion errors were reported. Out of the 16
errors, 7 occurred in the MICU. This information was used for baseline information on how
many errors were being reported (See Table 3).

Figure 3
High-Alert Medication Infusion Errors Before Implementation

Run Chart
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After implementation, the MIDAS reports were pulled solely on high-alert medication

infusion errors in the MICU. The SICU and CVICU were excluded from the search criteria..
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There were seven high-alert medication infusion errors reported in December 2024, pulled
from the January 1, 2025, MIDAS reports. Based on MIDAS data collected on January 1, 2025,
from December 2024, six MIDAS reports indicated high-alert medication infusion rate errors.

The MIDAS reports pulled on February 1, 2025, tracking the month of January 2025,
reported five high-alert medication infusion errors from MICU. MIDAS reports pulled on March
1, 2025, tracking the month of February 2025, reported zero high-alert medication infusion errors

in MICU (See Table 4).

Figure 4

High-Alert Medication Infusion Errors After Implementation

Run Chart
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Based on data analysis, the overall reduction in high-alert medication infusion errors after
implementation decreased by 66%. This reduction in errors is significant. More time is needed to
establish the contributing factors to this decrease. Continued enhancement in compliance should

contribute to positive process outcomes for future analysis.
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Early reports presented compliance concerns with the staff. There were several patients
receiving high-alert medications; however, only one RN was performing the rate verification
at shift change instead of two. The project leader, unit educator, and clinical manager
developed an incentive for the staff member who reports 100% compliance at the end of each
month. All staff members who have 100% rate verification compliance through auditing will
be entered into a drawing to “skip a float day”. This was well received by staff members.
This project is not intended to be used for punitive purposes. It is designed to reduce errors
and develop a system that promotes a culture of safe practice when administering and
managing patients requiring high-alert medication infusions.

Refining Intervention Tools

Various tools were utilized to educate, implement, and evaluate the effectiveness of this
process. For this project, the distribution of a staff survey, information on current policy and
new policy, learning activities, resource guides, and post-evaluation surveys were included in
education and implementation.

The first tool that was distributed was a staff survey. This survey assessed nurses’
knowledge of high-alert medication and their perceived competency in preparing,
administering, and monitoring these medications. In addition, it was used to assess how many
nurses were going to the bedside during shift hand-off (See Appendix E). The educational
materials contained details on the new policy change regarding rate verification during shift
hand-off and the current hospital policy on administering high-alert medications. These
materials had to be altered due to the change in process to complete the two RN rate
verifications. (See Appendix F). During the scheduled training simulation, the nurses had an

online escape room activity to review high-alert medication nursing considerations. Once



RATE VERIFICATION DURING SAFE HAND-OFF 36

staff members completed the online activity, they went through an in-person simulation with
one of the project leaders (See Appendix H). After completion of the escape room activity
and simulation, the nurses were encouraged to complete a post-survey on the education
provided (See Appendix I). The survey results were very positive. Overall, the nurses who
completed the activity enjoyed a different approach to this form of competence training and
felt like they learned something new regarding high-alert medications. (See Table 5). Each
nurse received a safe hand-off checklist card that they could attach to their badges as a
reference guide. This safe hand-off checklist was posted at each workstation on the unit (See
Appendix J). This was then readjusted after implementation. A quantum-resistant ledger
(QRL) code linked to this checklist was printed and displayed near the computers in patient
rooms as another reference for staff. After implementation, we removed the checklist from
the workstations and added the QRL code. It provided the same information but created less
clutter in the workstations.

Continuing a collaborative team approach through staff surveys, interactive training
activities, and supportive resource guides has prepared staff to incorporate this practice
change in their daily care. It would be essential to include these learning activities in new
hire orientation and on future staff competency training days.

The audit tools had to be refined once we were faced with an Epic setback. This change
consisted of adding another column to add the second hand-off since the prior process
recorded both at once. If this policy continues and proves to be beneficial, the Epic support
team has agreed to look at adding the additional high-alert medications that are not currently
available as a dual rate verification sign-off in MAR. and comprehensive analysis charts

serve as ongoing references for staff to follow and hopefully close the gap on when and how
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these errors are occurring. Together, all these tools are evident to facilitate a robust
framework for enhancing patient safety.
Table 5

Escape Room Activity Staff Survey

Escape Room Activity

Vv

90%

= Learned Something New
= Game was Creative and Educational
Would like future education activities like this

= Would recommend this activity to other units that use high-alert medications

Significance, Implications, and Limitations

The primary rules commonly used in run chart analysis include the shift rule, the trend
rule, the number of runs, and the identification of astronomical points (Carey, 2003). A shift
occurs when six or more consecutive data points fall either above or below the median,
signaling a sustained change in the process. A trend refers to five or more data points moving
consistently upward or downward, which may suggest a systematic shift rather than random
variation. Additionally, the total number of runs or groups of points on either side of the
median must fall within a certain expected range; having too few or too many runs can imply

that the data are not randomly distributed. Finally, an astronomical point is a data value that
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stands out markedly from the rest, potentially indicating an unusual event or an error (Carey,
2003).

Based on the information in Figure 6, because there are too few runs, it’s a signal that the
data could not have occurred by chance. This can represent a potential improvement
following the implementation of the new policy. There are four rules for interpreting the data
on a run chart. When one of these rules is broken, it is a strong indicator that a non-random
pattern is present in the data.

Figure 6
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To truly identify significance, collecting data over a longer period is essential. Six
months would provide better insight into whether implementing this policy will show a
sustained decrease in high-alert medication infusion errors.
It is a fair assessment based on the 66% decrease in MIDAS reports on high-alert
medication infusion errors, indicating that having a dual hand-off policy impacts safety
incidents. Other contributing process factors include looking at compliance with the policy.

This enables team leaders on this project to analyze if the RNs are consistent in the dual
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hand-off process and determine if it contributes to the decline of errors. In December 2024,
38 patients on high-alert medication infusion charts were audited for compliance. Only 32
occurrences were documented on the compliance audit. This means looking at two shift
changes a day for 38 patients; 100% compliance would have documented 76 occurrences.
After the incentive program was put in place, January 2025 showed improvement. Twenty-
four patients on high-alert medication infusions were audited. Compliance showed 32
occurrences documented. The month of February has thus far shown improvement across the
board. Nineteen patients on high-alert medications were audited. Out of the 38 occurrences
that would confirm 100% compliance, there were only 2 occurrences that were not
documented. February had zero high-alert medication infusion errors reported to MIDAS.

This information is significant in showing overall compliance with policy. This analysis
provides pivotal data displaying that compliance continued to improve after implementation.

Project goals were not entirely met due to a lack of data analysis. The alteration in the
electronic verification is potentially a deviating factor. Due to unforeseen issues with Epic,
having to use an alternative method to electronically verify the added process caused some
pushback. Continuation is crucial to move forward in advancing Epic to add all high-alert
medications for rate verification to streamline this process.

This quality improvement initiative has significant benefits to patients, providers, and
stakeholders. Due to the harsh effects of these medications and the long-term ramifications.
This policy can potentially minimize harm to patients, and adverse events, decrease
hospitalization time, and improve outcomes. From a provider's perspective, it brings more

awareness and autonomy when managing these medications. As an institution, these safety
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policies save the facility additional costs in medication errors and potential sentinel events

and preserve the reputation of patient safety to the public.

Project Future

Continuation of this project is crucial to success. Six months to a year of data would
allow a more comprehensive data analysis in determining if adding this policy will decrease the
number of medication errors, including high-alert medication infusions. This will pose more
financial investment in upgrading the software in Epic. Decreasing medication errors and patient
safety events has substantial cost benefits to the institution and its stakeholders. If the policy
becomes housewide and is consistent, the short-term investments in software should return
significantly. In addition, if this project becomes a housewide policy, it will be more sustainable.
Compliance reports could potentially replace the manual audits currently being performed, and
the process can be more streamlined within the institution.

In many institutions in the tri-state area, this policy is already being used in practice. As
mentioned previously, this practice is recommended by the Joint Commission. Implementing
these recommendations enables the institution to enhance innovation and focus on creating a
culture of safe practice.

Many other institutions have taken it a step further and included all continuous
medications in their rate-verification process. This includes maintenance fluids and other
continuous medications. The long-term goal for this DNP site project would be to implement all
continuous medications. The reality is that any medication can be harmful if managed
incorrectly. Therefore, incorporating all continuous infusions serves the patient's best interest in

promoting positive outcomes.
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Conclusion

The goal of this DNP project was to enhance patient safety by implementing a two RN
rate verification hand-off on all high-alert medication infusions in the MICU. High-alert
medications pose a significant risk to patient safety due to the potential misuse and errors in
administration. By implementing a process that would require dual-electronic verification
through integrated pump technology, the project aims to minimize the risk associated with
incorrect infusion rates. Ultimately, ensuring these high-alert medications are administered
accurately, effectively, and are overall safe for the patients.

Sufficient research and data support the implementation of integrated pump technology.
One advantage this project already has is that this technology is currently available in this
institution. Implementation was more of a performance-based change. Comprehensive training
for the MICU staff was necessary to emphasize the sensitivity of administering these
medications and the necessity of having a two-RN rate verification hand-off. Current policy
dictates dual rate verification on some high-alert medications, but not all. Until all medications
have this functionality within the MAR, another approach was developed to ensure two RNs
were completing this protocol through electronic verification. Supportive resources were
provided to ensure this could be implemented into the staff's workflow effectively.

The results of this project are still premature but promising. Looking at overall high-alert
medication errors, numbers have been down since December 2024. This was the beginning of
implementation. Looking specifically at high-alert medication infusions, compliance with the
two RN rate verifications has increased. Additionally, nursing staff have reported feeling more
confident in their ability to administer these medications safely and appreciate the importance of

accuracy when managing these medications.
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Minor challenges were encountered during implementation. The biggest issue is limited
functionality within the MAR. It was discovered early on that not all high-alert medication
infusions had the capability of completing a rate verification. This was problematic due to the
process involved in this project. After meeting with Epic leadership, quality improvement, and
unit leadership, an alternative method was developed for trial-based use. This method produced
the same result that the project was measuring, it just added a step. As this project progresses, if
benefits are measured, Epic Leadership is willing to look at adding the functionality for all high-
alert medications.

Other minor setbacks included some initial resistance from staff. The first compliance
report was not reassuring that the staff were on board with adding a new process to their already
busy clinical duties. To address this issue, additional educational sessions were held to reinforce
the importance of this process. The leadership provided continuous support in staff huddles and
weekly staff emails to ensure a smooth integration. Unit leadership launched an incentive
process to highlight staff members who maintained compliance. This excited staff members and
drastically impacted participation. Moving forward, it will be essential to address time-related
concerns by exploring ways to streamline this process or incorporate the pump technology more
efficiently.

To sustain and improve the two RN rate verification hand-off, several recommendations
are necessary. The first requirement would be to ensure that all medications dedicated to this
process must have the functionality embedded into the MAR. The dual verification can be more
effective if it is consistent with all medications. Therefore, as the process progresses, if other
continuous are added to this policy, then the functionality already exists. Expanding the two RN

rate verification hand-off to include other continuous medications could further reduce the
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likelihood of medication errors. As mentioned, any medication could potentially cause harm.
Additionally, conducting regular compliance audits and providing ongoing education will help
maintain the effectiveness of this process and encourage continuous improvement in medication
safety.

In conclusion, the implementation of a two-RN rate verification hand-off on high-alert
medication infusions has the potential to reduce medication errors and enhance patient safety.
Through collaboration, continued education, and innovation, reducing harmful events is possible.
Pump integration technology has already shown the benefits of enhancing medication safety. By
utilizing this technology, providers can close the gap on human error when administering and

managing medications by using its capabilities to the fullest.
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APPENDIX C

Project Budget

A C o G H
Atoear : This template is
completed with inserted

Budget Plan for Project: infarmation fram an actual

OMP project, delete and
add vour numbers

[Ttem Time (hourdCost Project Activities Hours
Personnel Costs Education development |32
Project lead in-kind services 36|51,512.00 Education of Members |12
Information Services EPIC Support 4|5168.00 Dhata Collection ]
Project Manager 36[51,312.00 Data Analysis 24
Chuality Outcomes Analyst 258400

Unit Manager 30|52.250.00 Collaboration 16

Write-Up 16
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|Xun—Persunnel Costs

Food for monthly meeting S100.00

Printing Poster 50.00
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APPENDIX D

Implementation Timeline Chart and Gaant Chart Template

"I" Implementation Timeline Chart

Date Phase Tasks
September 1-5  Preparation -Aszemble projact team
- Besearch best practices

September 10-15 Preparation _ Gather s

- Develop training materials
- Prepare escape room activity
- Schedule training sessions

September 15-25 Preparation

October 24-30  Preparation .

- Send imvitations
November 20-25 Training - Conduct =taff training sezzions
November 25-28 Training - Gather feedback through post-training surveys
November 28-30 Training - Final preparations and adjustments

- Official policy launch

- Begin new protocol

- Obzerve compliance: bi-weekly MAR. audits

- Collect data from Rizk hanagement on MIDAS
February 15-18 Monitoring & Evalustion - Mid-implementation review mesting

February 20-22 Mfonitoring & Evalustion - Comprehensive evaluation and analyziz

March 1-5 Reporting & Improvement - Prepare a final report on the findings

December 1 Implementation

January 2-10  Monitoring & Evaluation
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APPENDIX E

Pre-Assessment Survey

High-Alert Medications Competency Survey

Instroctions: Pleasa answer the following questions honestly. Your responsas will help us
identify araas for mprovemsnt and wainmg needs regarding hizh-alert medications.

1.

Years of Experience in Nursing:
0-1 year

2-5 years

§-10 years

Nore than 10 vesrs

oD oD

Competency Assessment:

Please rate your confidence in the following areas using a scale of 1 to 5:

1 =Tot confident at all

2 =Elightly confident

3 = Moderately confident
4 ="eary confident

5= Exmemely confident

3

4.

[

. Identifying high-alert medications in owr faclity:

o 12345

TUnderstanding the potential risks associated with hizh-alert medications:
o 12345

Correctly calculating dozages for high-alert medications:
o 12345

Performing bedside report at the bedxide to verify confinuous infusions:
o 12345

Communicating effectively with team members during medication administration:

o 12345
Ttilizing the electronic health record (EHR) to verify medication orders:
o 12345

Knowledge Aszesyment:

Please answer the following questions:

Q.

Which of the following iz considered a high-alert medication? (Select 2l that apphy)
o &) Insolin
o b) Antibiotics
o ) Anticoagulants

54



RATE VERIFICATION DURING SAFE HAND-OFF 55

o d) Pain medications

10. What steps do you take to ensure safe administration of high-alert medications?
{Open-ended response)

11. What challenge: do you face when dealing with high-alert medications? (Open-ended
TESpONEE)

1Z. What additionsl training or resources do vou feel would improve your competency
with high-alert medications? (Open-endad responss)

Final Thonghis:

13. Do you have any other comment= or sugeestion: regarding high-alert medication
safety in our facility? (Open-andad response)

Thank you for your participation! Your feedback iz valuable in enhancing our safety
practices.
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APPENDIX F

Proposed Policy

Policy Title: Two-EN Verification Procesz for High-Alert Medication Infuzions
FPolicy Number:

Effective Date: 12/1/2024

Eeview Date:

Depantment: Miadical Intensive Care Tinit

Approved By:

I Purpoze

To enhance patient safety durims the adminiztration of hish-alert medication camtinuoes
infusions by implementing a standardized twa-bHI verification process during safs hand-off.

II. Scope

This policy applies to all registerad mses (F1Ng) imvolved in the adminisration of hish-alert
medication: working in the Medical Intemsive Care Uit at The Chnist Hosprtal

III. Definition

High-Alert Medications: Medications that carry a high risk of cauzing significant hamm to
patients ifused in emrar. Exarnples mchide mat are not limited to, insuling apticozzulants,
“asopreszors, and certain Mearammuscular Blockades.

IV. Policy Statement

Al FIs must adhera to the too-FI verification process for high-alert medication infisions to
EnEre COMECY, promote safe medication practices, and minimize the sk of medication errors.

V. Procedure
1. Patient Identification

~FIE nst verify the patient’s identity using at least two identifiers (.2, name
and date of birth) before medication verification.

1. Medication Verification

~Before the Cutzomg FIV completas shift hand-off and the Oncaming B
azzmmes care of the patient the both F3s will:
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»  Confimn the medication arder agzinst the patient’s chart.

= Feview the medication’s indication, dosage, roate, and admimistration
guidelines.

»  Gran the patients identification bracelet

- 5ran the High-alart Miadication infosinz
Scan the pump administering the high-alert medication infosims

3. Two-BN Verification
o The Cutgome B3 will call for the Oo-coming B to participate i the verification
PUOCess.
o Both B will:
+  Independantly verify the medication name dosage, rowte, petient
identifiers, and amy specific instmactions.
= Both B will verify that the rate progranumed into the pump
administering the high-alart medication matches what i= documented in
the hisdicztion sdministration recard (MAR)
»  Tfze the designated PO verification checklizt to anzure 2l steps are
completed.

4. Documentation
o Both FIs will document the verification process in the patient’s hIAFR, incloding
thedr names and the date and tme of verification.
o Any discrepancies identified during the verification procsss mast be resolved
bafore the outzoinz B complates handing over patient care

V1. Training

AN marsing staff st complete wraining on the twoe-F2Y varification safe hand-off process before
irmplementation and participate in ongoing education to ensure compliance with this policy.

VII. Compliance

Compliznce with this policy will be monitored through andits and feedback mechanizms. MNoa-

compliznce may result in disciplinary actions 2= outlined in [Insert Facility's Policy on
Drisciplinary Actions).
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APPENDIX G

Escape Room Activity

The High Alert Medication
Challenge!!

Escape Room Activity: "The High-Alert Medication Challenge"

Overview

Participants will work in teams to solve clues and complete challenges related to high-alert
medications. The goal is to "escape" the room by demonstrating their knowledge and skills in a
fun and interactive way.

Time Limit

e 30 minutes to complete the challenges and "escape.”

Activity Components
I. Introduction (10 minutes)
e Brief participants on the importance of high-alert medications and the objectives of the
activity.

e Divide participants into teams of 3-4 members.

Il. Clue Stations (4-5 Stations, 10 minutes each)
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Il. Clue Stations (4-5 Stations, 10 minutes each)

1. Medication Identification Station
o Clue: Identify different high-alert medications from pictures or props.
o Challenge: Match medication names with their indications, routes, and potential
side effects. Correct matches provide a code to the next station.
2. Dosage Calculation Station
o Clue: Solve dosage calculation problems presented on a worksheet.
o Challenge: Each correct answer gives a piece of a code needed to unlock the
next station.
3. Scenario Simulation Station
o Clue: Read a patient scenario involving high-alert medication.
o Challenge: Identify safety concerns and suggest the correct two-RN verification
steps. Provide the right steps to receive the next code.
4. Error ldentification Station
o Clue: Review a mock medication administration record with intentional errors.
o Challenge: Identify discrepancies (e.g., wrong dose, wrong patient). Each
identified error reveals a letter for the escape code.
5. Communication Challenge Station
o Clue: Role-play a handoff scenario involving a high-alert medication.
o Challenge: Teams must effectively communicate key information to a “receiving
nurse” (facilitator) to receive the final part of the escape code.

lll. Final Escape Code and Reflection (10 minutes)

e Once teams complete all stations, they will combine their codes to unlock a box
containing a certificate of completion and small prizes.

e Conclude with a group discussion about key takeaways, challenges faced, and how they
can apply what they've learned in practice.

59



RATE VERIFICATION DURING SAFE HAND-OFF 60

APPENDIX H

Simulation Outline

Simulation Training Outline: Two-RIN Verification during Shift Hand-Off Policy
L Introduction

+ A Welcome and Introduction of Facilitators
+ B. Overview of Tramming Objectives

1. Understand the mmportance of the two-BN verification during Safe Hand-
Off process

1. Practice the verification steps in a simulated environment
1. Enhance commumication and teamwork among nursing staff
II. Background Information

+ A Feview of High-Alert Medications

1. Definition and examples

1. Risks associated with improper admimistration

» B.Explanation of the Two-EN Verification during Safe Hand-off Policy

1. Purpose and goals
1. Eey steps m the venification process
IIL Pre-Simulation Preparation

+ A Distribute Materials
1. Checklizt for BN verification
o
1. Scenario descriptions

+ B. Beview of Simulation Environment

1. Setup mmulation lab or designated area

1. Ensure neceszary equipment and medication are available
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IV. Simulation Scenarios
« A Scenario 1: Shift Hand-Off on a Patient Receiving a High Alert Medication Infusion

1. Introduce patient case and background information (shift report details)

1. Aszign roles (Off going BN, On coming BN, Team Leader for
Observation)

1. Perform the two-BIN verification process

1. Debrief as a group to discuss the experience

s B. Scenario 2: Handling & Medication Error or Dhscrepancy
) 1. Present a situation where a discrepancy ocours during verification
1. Engage participants n problem-selving and communication
1. Discuss appropriate actions and reporting mechanisms
V. Group Discussion and Feedback
+ A Reflect on Experiences

1. What went well during the simulations?

1. What challenges were encountered?

+ B. Share Best Practices
o
1. Dizcuss effective commumicetion strategies
o

1. Highlight teamwork and collaboration
VIL Conclusion

+ A Recap Key Takeaways

+ B Discuss Next Steps
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1. Implementztion of the two-FN verification policy in practice
1. Additional training or resources available
VIII. Evaluation

+ A Distribute Pogt-Simulation Survey
1. Gather faedbaclk on the simulation experience

o

1. Assess confidence levels In implementing the new policy
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APPENDIX |

Post-Education/Simulation Survey

iPost-Training Assessment Survey: Two-RN Verification during Safe Hand-Off

Instructionz: Pleaze complate the following survey to assazs your understanding and confidencs
1 mplementing the two-BI verifieation poliey for high-alert madications. Your feedback 1z
essential for contimuons improvement.

1. Years of Experience in Nurzing:
= 0-1 year
= 2-% years
=z G-10 vears
o

More than 10 years

Knowledge Aszezzment:

Pleaze indicate your level of agreement with the following statements using a zcale of 1 to 5:

3. I understand the importance of the two-EN verification process for high-alert
medications.
o 12343
4. I can accurately identify high-alert medications in our facility.
o 12343
I am familiar with the stepz involved in the two-EN verification process.
= 12343
6. I feel confident in my ability to perform the two-EN verification for high-alert
medicationsz.

o 12345

LA

Practical Application:
FPleaze answer the following guestions:

7. How often do you anticipate uzing the two-EN verification proces: in your daily
practice?
o Always
o Often
= Somstimes
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o Mever

8. What challenges do you anticipate when implementing the two-EN verification
policy? (Open-ended response)

9. What additional support or resources would help you in applying the two-EN
verification procezs? [Open-endad responss)

Overall Feedback:

1. Overall, how effective was the training in preparing you to implement the two-EN
verification policy?

+ 1 (Mot effective) to § (Very effactiva)
« 12345

11. What azpects of the training did you find most helpful? (Open-anded responss)

12. What improvements would you suggest for foture training sezsions? (Open-ended
response)

Final Thoughts:
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13. Do you have any other comments or zuggestions regarding the two-BN verification
policy or training? (Open-snded response)

Thank you for your feedback! Your input iz invaluable in improving our practices.
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Appendix J

Safe Hand-Off Checklist

Bafe Hand-Off Checldist:

1. Confirm Patient Idenfity

o U %arify patient jdentity using at least two identifisrs (2.z., neme and date of birta).
« ' Checl the patient's ID band for accuracy.

1. Review Medication Orders

« ' Confim the medication name, dosags, and route against the phyvsician's orders.
+ ! Ensure the medication is appropriate for the patient's condition.

3. Perform the Two-BEN Verification

« ' Outgoing BN: Scan patient, medication, and pump. Select RATE VERIFY in the
WIAR
+ ' Oncoming BN: Independantly verify all datails, incloding:
o Medication names
o Daoszge
o Fuoute

o Fate on pump matches rate dooumented in hIAR
« ! Both B35 nmst zizn off on the verification process: The Oncoming BN can add thai

in the comuments as the second verifier for rats verification
4. Documentation

« ' Document the medication adminiztration 22 a RATE VERIFY in the patient's hIAR.

Additional Notes:

»  Any discrepancies must be resalved befors the Outgeing warse can hand-off the
aszignment to the Cocoming B2

»  Ifamy concems ariss dring the verification process, consult 2 supervizor or phanmacist.
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Appendix L

Bi-Weekly Epic Chart Audit

A B C D E F G H

Date Shift Off-going/On-coming Nurse Medication Name Infusion Rate Rate Verified Verification Time  Discrephencies Found

1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8

9
0
1
2
3
7
5
3
7
8
Sheet1 ®

Ready

MRN
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MIDAS Reports Associated with MRN
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Appendix M

Rate Verification Run Chart

Rate Verification Run Chart

Date

Rate Verified 0700

Rate Verified 1900

Rate Verified Irregular
Shifts
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