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Abstract

Background: Medication errors are common, 
especially during care transitions, and associated 
with adverse patient outcomes. Effective medica-
tion reconciliation is essential to prevent errors. 
Multiple medication discrepancies were docu-
mented on admission to the post-acute care facili-
ties within a large academic medical center. These 
patients missed at least one dose of an important 
medication that was on their medication list from 
the discharging hospital. It was discovered that 
providers were inconsistently using the admission 
medication reconciliation (AdmMedRec) tool 
within the electronic health record.

Methods: Using failure mode and effects analysis, 
key contributing failures were identified in the 
existing AdmMedRec process. An interdisciplin-
ary team was assembled to design and implement 
interventions using iterative Plan-Do-Study-Act 
cycles to improve AdmMedRec completion rates 
and reduce medication errors. We developed a 
standardized workflow, an educational curriculum, 
and a feedback mechanism to achieve these goals.

Results: AdmMedRec completion rate signifi-
cantly improved from 13% to 87% in the inpatient 
rehabilitation facility and from 51% to 82% in the 
long-term acute care hospital in the four months 
after project implementation.

Conclusions: Our interventions significantly 
improved AdmMedRec compliance and reduced 
medication errors upon admission.

Introduction

Problem Description

M
ultiple medication discrepancies were 
submitted to the patient safety event 
reporting system (PSERS). It was dis-
covered that these patients did not 

receive one or more doses of an important med-
ication on admission. Those medications were 
on the discharge medication list from prior facil-
ities but were not ordered on admission. In each 
case, the admission medication reconciliation 
(AdmMedRec) tool in the electronic health record 
(EHR) was either not used or incorrectly used.

Setting

This project was conducted at a standalone facility 
within a large academic medical system, which 
houses a 58-bed inpatient rehabilitation facility 
(IRF) and an 18-bed long-term acute care hospital 
(LTACH), collectively referred to as “post-acute 
care facilities.” The IRF is staffed with resident 
physicians and advanced practice practitioners, 
while LTACH patients are cared for by hospitalists.
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Available Knowledge

Medication errors, particularly during care transitions, are respon-
sible for 60% of all errors in hospitals.1,2,3 Medication discrepancies 
during transfers from hospitals to post-acute care facilities are 
associated with adverse patient outcomes.4

The AdmMedRec process begins with curation of a single, up-to-date 
list of medications that a patient is taking or should be taking 
from all available sources.5 Once the prior-to-admission (PTA) 
medication list is updated in the EHR, a provider then makes a 
clinical judgment on whether to continue, hold, substitute, or 
discontinue each medication based on clinical appropriateness 
and formulary availability.

The best available medication history can be gathered in a mul-
titude of ways: speaking with the patient or family about their 
medications, referring to the patient’s discharge medication list 
from the hospital, hand-off communication when a patient is 
transitioning to a new level of care, utilizing the pharmacy dis-
pense report, and viewing historical medications in the EHR. 
Appropriate use of these five sources to review and reconcile a 
patient’s medication list can decrease the number of medication 
errors during transitions of care.6

Background

Many hospitals struggle with AdmMedRec completion due to  lim-
ited physician engagement or lack of perceived value.7 Successful 
interventions have either used “hard stops” or pop-up alerts in the 

EHR to prevent or interrupt order entry until AdmMedRec was 
complete.8,9 However, such EHR implementation can be disruptive 
to workflow and dissatisfying to providers. Designing clinical 
decision support in the EHR can also be a time-consuming process 
in a large health system that requires consensus building through 
various levels of governance structure. Other strategies relied 
heavily on embedding pharmacists in the admission workflow,10 
which could be costly and difficult to scale. 

Our hospital identified a series of errors related to AdmMedRec. These 
errors included medications not being ordered upon admission or 
ordered with an incorrect dose or frequency. We used failure mode 
and effects analysis (FMEA) to understand the AdmMedRec pro-
cess and analyze these safety events. In the information-gathering 
phase of the FMEA, it was discovered that the admitting providers 
were primarily responsible for completing AdmMedRec. Pharmacy 
had limited resources to routinely review medication orders upon 
admission and compare them to the discharging hospital medication 
list for accuracy.

We then analyzed the medication events. A fishbone diagram 
was created to identify key contributing failures (Figure 1). It 
was discovered that there was no standard process for complet-
ing AdmMedRec, and providers were either not using or incor-
rectly using the medication reconciliation tool within the EHR. 
Additionally, it was noted that providers received limited formal 
education on medication reconciliation as part of their clinical 
or EHR training. Most providers reported learning from their 
peers, and not all followed the same process. They also depended 

Figure 1. FMEA Fishbone Diagram With Priority Interventions Identified  

Not consistently having a 
finalized Discharge Medication 

List when preadmission  
orders are entered

Process People

Communication Technology

Discharge Medication List not 
reflective of the documented 

plan of care associated with the 
medication orders

Pharmacy not consistently using 
electronic health record (EHR) 

when there are discrepancies with 
the AdmMedRec

Not consistently having a 
verbal hand-off between 

providers for patients 
admitted outside of  

the network

Pharmacy AdmMedRec 
process not consistent on 
weekends due to staffing

AdmMedRec completed 
during preadmission  

phase and not evaluated 
upon admission

Providers not using the 
EMR functions to complete 

AdmMedRec

Providers not aware  
preadmission pended  

orders are discontinued

Providers having varying degrees of understanding  
of the designed AdmMedRec process

Providers developing work-arounds to 
complete AdmMedRec

Do not have a dedicated resource for 
AdmMedRec (e.g., pharmacist, nurse, provider)

Providers not aware of electronic 
health record (EHR) features  

to indicate completion status of  
the AdmMedRed

Prevent errors with 
medication orders  

upon admission

 The team identified priority areas by determining achievable interventions to significantly reduce 
medication errors with admission medication reconciliation (AdmMedRec).
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on the admission liaisons to provide medication information 
from referring hospitals, which was often outdated by the time 
of patient arrival.

Existing Process

Due to the large number of daily admissions, providers at the 
post-acute care facilities would routinely initiate admission orders 
prior to patient arrival. They would start the process by reviewing 
the medication data from the preadmission packets compiled by 
the admission liaisons and saving orders in the EHR to be signed 
later into active orders when patients arrived at the facility.

Many providers entered individual medication orders directly 
without first compiling a single PTA medication list or using the 
EHR reconciling functionality to order medications.

Patients who transitioned between facilities within the same 
health system shared a single PTA medication list in the EHR. Any 
changes to a discharge medication at the referring facility would 
discontinue the existing order and replace it with a new one. When 
these medications were saved in preparation for admission, the 
discontinued medication would disappear from the list of saved 
orders, while the newly replaced one would remain unreconciled.

As a result, providers either accidentally did not order an individual 
medication on the discharge medication list or failed to recognize 
when changes were made to that list from when the preadmission 
packet was compiled to the time of transfer.

Aim

Our goal was to reduce medication errors by developing and imple-
menting a standardized process for AdmMedRec in the EHR using 
an iterative Plan-Do-Study-Act (PDSA) approach through improving 
education, standardizing workflow, and leveraging existing EHR 
functionalities without adding additional pharmacy resources. 

Methods

Interdisciplinary Team

An interdisciplinary team was formed to address the issue 
raised in the FMEA and develop interventions to standardize 
the AdmMedRec process and reduce medication-related errors. 
The team included medical providers, pharmacists, a clinical 
informaticist, and a patient safety officer. One of the providers 
was identified as a provider champion.

Standardizing Workflow

Existing workflow was assessed to identify knowledge gaps and 
inconsistent practice. A step-by-step process for completing 
AdmMedRec was developed by the clinical informaticist and 
tailored to the patient population at the post-acute care facilities.

We leveraged the built-in but underutilized tools, such as patient 
list flags and admission checklists (Figure 2), collectively known 
in our EHR as the “required documentation feature,” into the pro-
vider workflow. A color-changing clock in the patient list column 
would visually indicate if one of the required admission tasks was 
incomplete. Providers could review the admission checklist report 
to see which task remained incomplete and click on the link to 
go directly to the activity.

Interventions

We developed interventions based on the key contributing fac-
tors identified in the FMEA (Figure 1). We followed a stepwise, 
iterative PDSA approach in the design and implementation of 
this project (Table 1).

PDSA Cycle 1: Education

A one-hour, case-based education session was developed for the 
providers at the IRF based on core competencies (Table 2) that 
we perceived to be necessary to complete AdmMedRec. The 
interactive session was developed by the clinical informaticist 
and delivered as a part of the required didactic curriculum for 
the residents. The session was attended by the medical director 
to convey the importance of this topic. Providers were shown how 
to add the required documentation column to their patient list, 
which was their default screen upon logging into the EHR, and 
how to access the admission checklist from that screen. As most 
health systems in the region used the Epic Systems EHR, a key 
component of the education was to learn how to query real-time 
patient care data, including their medication list, from the external 
facilities using Care Everywhere, a health information exchange 
(HIE) through our EHR vendor.

PDSA Cycle 2: Rounding and One-on-One Education 

After the initial education, the provider champion on the project 
team met with the IRF providers to make sure they had the required 
documentation column added to their patient list and provided 
one-on-one support to guide them through a new admission.

PDSA Cycle 3: Tip Sheet

We expanded the project to the LTACH, where all providers are 
hospitalists who rotate through multiple hospitals within the 
health system. Given their rotation schedule and availability, we 
decided to create and disseminate education via email instead. 
They received general guidelines for AdmMedRec and a tip sheet 
for adding the required documentation column to their patient 
list view.

PDSA Cycle 4: EHR Dashboard and Weekly Emails

We created a dashboard in the EHR to allow real-time track-
ing of AdmMedRec completion status across all units. A des-
ignated member of the project team would review and send 
weekly email reminders to providers whose patients had 
incomplete AdmMedRec.

Figure 2. Screenshot of Admission Checklist in the EHR
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Table 1. Description of and Learnings From Each Iterative PDSA Cycle

PDSA Cycle Plan/Do Study/Act

Cycle 1: Education
November 2023

One-hour, case-based education session  
tailored to the workflow at the post-acute  
care facilities.
Providers were shown how to add the required 
documentation column to their patient list 
view and how to access outside records 
through Care Everywhere.

Feedback suggested adding simulated  
walk-through of completing AdmMedRec to 
future sessions.
Providers identified barriers to complete the 
designed AdmMedRec process involving time 
constraints and some continued to utilize the 
work-around processes

Cycle 2: Rounding
One-on-One Education
December 2023

Provider champion rounded on the IRF to 
ensure that providers had added the required 
documentation column to their patient list 
view.
In-person 1:1 sessions to walk through an  
admission with IRF providers.

Despite education provided, some providers 
had not yet added the column to their patient 
list view. Individuals follow-ups yielded greater 
compliance.
AdmMedRec education was added to rotation 
orientation for new residents.

Cycle 3: Tip Sheet
March 2024

A tip sheet was developed with AdmMedRec 
guidelines and how to add the required  
documentation column to the patient list.

This was a useful tool to remind providers how 
to perform the process.

Cycle 4: EHR  
Dashboard
and Weekly Emails
May 2024 – June 2024

A dashboard was created in the EHR for  
real-time monitoring of AdmMedRec  
completion status.
A project team member reviewed the  
dashboard weekly and emailed providers  
about outstanding AdmMedRec.

The dashboard assisted with providers 
being aware of outstanding actions related 
to the AdmMedRec; however, there were 
still patients whose AdmMedRec status was 
incomplete.
This intervention was effective to sustain 
compliance with completing the AdmMedRec 
by increasing provider awareness.

Table 2. Core Competencies Necessary to Complete AdmMedRec

1.	 Collect medication data from various sources 
Medication data in current EHR 
Discharge documentation 
Patient, family, caregivers 
Pharmacy dispense record 
Query medication data from other EHRs using Care Everywhere

2.	 Assess the accuracy and reliability of the data source to construct a single 
up-to-date list of all the medications a patient is or should be taking

3.	 Update EHR to reflect the patient’s actual medication list

4.	 Decide on whether to continue, hold, substitute, or discontinue each 
medication based on current clinical condition and formulary availability

5.	 Know whether medication reconciliation has already been completed
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Data Analysis

We queried the PSERS to assess the frequency of medication-related 
errors on admission. We built reports in the EHR to track monthly 
AdmMedRec completion rates before and after each successive 
PDSA cycle. The AdmMedRec was considered complete when an 
action had been taken on every PTA medication by the time of 
patient discharge. We used AdmMedRec completion rates from 
July 1, 2022, to June 30, 2023, (FY23) as baseline. Four months of 
data were used for post-intervention comparison due to the late 
start date on the LTACH (PDSA cycle 3) so that the same num-
ber of months would be available for analysis. We used Fisher’s 
exact test to calculate statistical significance between pre- and 
post-intervention completion rates.

Results

There were 1,319 admissions to the post-acute care facilities 
between July 1, 2023, and June 30, 2024, (FY24). A query of the 
PSERS found 5 reports of medication-related errors on admission 
in FY23 (Figure 3). There were 6 reports of medication-related 
errors on admission in FY24, of which three were near misses. 
In the first three months of FY25 (July 1, 2024, to September 30, 
2024), there were only four cases of medication-related errors on 
admission, of which three were near misses.

The baseline completion rates for AdmMedRec in FY23 were 13% 
for IRF and 51% for LTACH patients. Significant improvements 
were observed on both units to 87% (p<0.00001) and 82% (p=0.001), 
respectively, in the four months after implementation (Figure 4).

Planning Phase (July 2023 to October 2023):

There was an initial increase in the AdmMedRec completion 
rate from 3% to 25% at the IRF in the three months after 
the FMEA. The standardized workflow was developed and 
informally socialized, but no formal education had been rolled 
out to providers during this time.

Cycle 1 (November 2023):

After the in-person education session was delivered to the IRF 
residents on November 1, 2023, there was a significant increase 
in AdmMedRec completion rate to 83% (p<0.00001) for patients 
who were discharged in November compared to baseline.

Cycle 2 (December 2023):

Continued improvement was seen in AdmMedRec completion 
rate to 92% after a one-on-one session with the IRF residents to 
guide them through an admission and make sure that they had the 
requirement documentation column added to their patient list.

Cycle 3 (March 2024):

Medication reconciliation guidelines and a tip sheet for the admis-
sion checklist were disseminated through email to the LTACH 
hospitalists. Their completion rate increased to 87% (p=0.0123) 
in March, compared to baseline (Figure 4).

Cycle 4 (May 2024 to June 2024):

There was a steady decline in the completion rate on IRF since 
December. After a real-time AdmMedRec dashboard was created, a 
weekly email reminder was sent out to providers who had patients 
with incomplete AdmMedRec. This resulted in a gradual increase 
in completion rate to 88% at the end of FY24 (Figure 5). 

Figure 3. AdmMedRec Events Documented in the PSERS, Broken Down by Safety Events and Near Miss Events
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Figure 4. AdmMedRec Completion Rate Pre- and Post-Interventions Baseline From July 2023–June 2024
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Figure 5. AdmMedRec Completion Rates at IRF and LTACH
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Discussion

The iterative implementation of a standardized AdmMedRec 
process with feedback mechanism significantly increased its 
completion rate. While the number of medication errors had 
decreased, the number of reported near miss events had increased 
(Figure 4). This was likely a reflection of an increased awareness 
of medication safety and provider engagement.

Previous studies have found varying successes through training.9 
We postulate that our success was due to a curriculum that was 
tailored to the specific scenarios and challenges frequently 
encountered by providers at the post-acute care facilities. We 
believe that all three components of the workflow design are 
highly critical to its success. Providers must have the knowledge 
to perform the cognitive and technical tasks of AdmMedRec, have 
the visibility to the completion status in real-time, and recognize 
it as a priority in the organization’s culture of safety.

Overcome Initial Hesitancy

Time constraints and competing priorities were cited by provid-
ers as barriers to AdmMedRec. Providers were initially hesitant 
to change workflow due to perceived increase in the amount of 
time required to complete the admission process. The medical 
director participated in the PDSA cycles and was actively involved 
in reviewing and communicating the standardized workflow. His 
presence at the education session helped to impart the impor-
tance of this work as an organizational priority. Additionally, the 
one-on-one sessions not only addressed their perceived barriers, 
but also made the providers more receptive to the project aims.

Sustainability

There was a significant increase in the AdmMedRec completion 
rate immediately after the in-person education session, but we 
noticed a gradual decline in the subsequent months. While the 
session was part of the required didactic curriculum, due to rota-
tion schedule, many residents were not on the inpatient rotation 
until several months later. The provider champion would check 
in with the new residents to make sure they had the required 
documentation column in the patient list view and follow the 
recommended workflow. While this required an initial investment 
in time, we believed that as residents became more familiar with 
the workflow, they would eventually serve as peer educators to 
help with the newer residents. We also built an operational support 
infrastructure with a designated person to review the real-time, 
unit-level AdmMedRec completion status and facilitate weekly 
email reminders.

Learning During the Project

Our initial assumption was that once AdmMedRec had been 
completed, the task would remain complete for the remainder of 
the hospitalization. However, we learned that any changes to the 
PTA medicine list, such as updates by a unit pharmacist, imports 
from external sources through HIE, or even modifications by 
outpatient providers within the same health system, would update 
the PTA medication list and render the AdmMedRec incomplete. 
Patients in post-acute care facilities within large health systems 
often have outpatient appointments during their hospitalization 
at a clinic that uses the same EHR. We felt that it was critical for 
providers to be aware of and acknowledge these changes. As 

such, we adjusted our target metric to AdmMedRec completion 
rate by hospital discharge to capture any changes that might 
have occurred during the hospitalization. It also reaffirmed the 
importance of our workflow design to incorporate the required 
documentation functionality to provide real-time, at-a-glance 
visibility of AdmMedRec status in the patient list view, without 
which providers would not easily find out when such changes to 
the PTA medication list had occurred.

Dissemination of Knowledge

The project team recognized that there was a significant knowledge 
gap in the cognitive evaluation of multiple sources of medication 
data, operational understanding of the different roles involved 
in the admission process, and technical proficiency in the EHR 
functionality. The case-based session was designed to specifically 
address common errors and misconceptions uncovered during the 
workflow analyses. However, this was a time-intensive process to 
develop tailored content and ensure availability of all providers. 
As we expanded our interventions to additional units, we strived 
to balance the benefit of an in-person session with both provider 
and resource availability. We decided to test whether education 
could be delivered via email, particularly for hospitalists, who we 
considered to be more experienced and generally more proficient 
in the EHR. They received AdmMedRec guidelines and a tip sheet 
describing how to use the required documentation functionality. 
We observed a significant increase since the implementation, 
although the effect was not as large, given the higher baseline. 
Longer-term data would be helpful to see if the improvement 
could be sustained over time.

Limitations

While we were able to significantly increase the AdmMedRec 
completion rate, it is important to recognize that we did not assess 
the accuracy of the medication orders. Accuracy was difficult to 
ascertain at scale without individual chart review and understand-
ing of each patient’s unique medical history. Multiple factors might 
contribute to why a medication was changed at care transitions, 
some of which might be appropriate while others might not. Our 
hope was that as we fostered a culture of safety, there would be 
more mindful practice of safe medication management in the EHR.

Conclusions

An accurate medication list upon admission is vital to ensure cor-
rect medication orders. This rapid cycle PDSA quality improvement 
project successfully increased the AdmMedRec completion rate 
and reduced medication errors on admission.

The success was attributed to an interdisciplinary team developing 
a standardized AdmMedRec process tailored to the needs of the 
providers in the post-acute facilities within a large academic health 
system. We equipped the providers with the knowledge of how 
to perform AdmMedRec and a process that allowed them to have 
real-time understanding of its completion status.

The iterative process allowed us to rapidly respond to the learn-
ings from each prior PDSA cycle and sustain the improvement 
observed since implementation. The successes of this project have 
stimulated interest to expand our learnings to additional units 
within the health system and changed how we provide onboarding 
training to new providers.
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is deeply committed to helping patients recover and regain their 
quality of life through holistic, evidence-based approaches. Her 
expertise in both acute and rehabilitative care allows her to provide 
comprehensive, personalized treatment plans to address a wide 
range of physical conditions. 
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