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Glossary 

The following terms will be used in this toolkit.  

Admission Medication Orders (AMOs): Prescriber-recorded admission medication orders documented within 24 
hours from the time of admission to a healthcare facility. A time frame of 24 hours is preferred for clarification of 
admission medication orders (i.e., permitting normal processes of care to correct problems occurring at the time of 
admission). These normal processes would include clinical pharmacists clarifying unclear admission medication 
orders (CPSI and ISMP Canada, 2017) 

Adverse Drug Event (ADE): An injury from a medicine or lack of an intended medicine. It includes adverse drug 
reactions and harm from medication incidents. (CPSI and ISMP Canada, 2017) 

Best Possible Medication History (BPMH):  A history created using 1) a systematic process of interviewing the 
patient/family; and 2) a review of at least one other reliable source of information to obtain and verify all of a 
patient’s medication use (prescribed and non-prescribed). Complete documentation includes drug name, dosage, 
route and frequency. The BPMH is more comprehensive than a routine primary medication history which may not 
include multiple sources of information.  An electronic version of the BPMH is commonly referred to as an eBPMH. 
(CPSI and ISMP Canada, 2017) 

Best Possible Medication Discharge Plan (BPMDP):  Accounts for the medications that the patient was taking prior 
to admission (BPMH) to acute care, the most current medication list, and any new medications planned to start 
upon discharge.  The best possible medication discharge plan (BPMDP) should be communicated to the patient, 
community physician, community pharmacy and alternative care facility or service.     This may include: 

 An up-to-date and accurate list of medications the patient should be taking on discharge. 

 A medication information transfer letter to the next care provider which includes rationale for the 
medication changes. 

 A structured discharge prescription to the next care provider or community pharmacist. 

 A patient medication schedule and / or wallet card 
An electronic version of the BPMDP is commonly referred to as an eBPMDP. (CPSI and ISMP Canada, 2017) 
 
Blockchain: This technology is a permanent record of online transactions or exchanges that may be applied to 
medication information.  This record can be shared among a network of computers, and users on the network can 
add to the record of transactions. Instead of a database that is centrally located and maintains and manages 
records, the database is distributed to the networks. Transactions are kept secure via cryptography, and 
transactions have to be approved and verified by the network in a process called mining. Each transaction can be 
thought of as a block, and the ledger that links them together can be thought of as the chain. 
(http://www.beckershospitalreview.com/healthcare-information-technology/9-things-to-know-about-blockchain-
in-healthcare.html) 

Computerized Provider Order Entry (CPOE): A Health IT that facilitates the process of electronic order entry.  CPOE 
allows authorized healthcare providers to order medications, tests and procedures, and provide other instructions 
pertaining to the treatment of patients under their care. These systems generally integrate with pharmacy order 
entry/verification systems and Decision Support Systems (DSS). The most advanced eMedRec processes include 
tools that allow for direct input of reconciled medication orders into the CPOE program. However, CPOE 
implementations are complex and not all hospitals in Canada are currently using CPOE.  Therefore, planning for 
moving to eMedRec should take into consideration the potential for integration with CPOE. 

http://www.beckershospitalreview.com/healthcare-information-technology/9-things-to-know-about-blockchain-in-healthcare.html
http://www.beckershospitalreview.com/healthcare-information-technology/9-things-to-know-about-blockchain-in-healthcare.html
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Decision Support Systems (DSS): Computerized systems designed to support clinician decision making. This may 
include provision of educational resources and guidelines, as well as automated alerts and reminders for healthcare 
providers. DSS are often integrated or embedded within CPOE systems. 

Discharge: The discontinuation of service by the organization. 

Discrepancy: A difference identified between what the patient is actually taking versus the information obtained 
from other sources. Bedell and colleagues (2000) defined discrepancies in an outpatient setting as, “the difference 
between the list of medications in the medical record (referred to as recorded medications) and what a patient 
actually took, based on medication bottles and on self-reports (referred to as reported medications).” 

Drug Information System (DIS): An electronic repository of medication and prescription data that is held at a 
regional level. A region could be a regional health authority or a province [e.g., PharmaNet in British Columbia and 
Pharmaceutical Information Program (PIP) in Saskatchewan]. 

Electronic Health Record (EHR): An electronic health record (EHR) refers to the systems that make up the secure 
and private lifetime record of a person's health and health care history. These systems store and share such 
information as lab results, medication profiles, key clinical reports (e.g., hospital discharge summaries), diagnostic 
images (e.g., X-rays), and immunization history. The information is available electronically to authorized health care 
providers. (Canada Health Infoway, 2017) 

Electronic Medical Record (EMR): An electronic medical record (EMR) is an office-based system that enables a 
health care professional, such as a family doctor, to record the information gathered during a patient's visit. This 
information might include a person's weight, blood pressure and clinical information, and would previously have 
been hand-written and stored in a file folder in a doctor's office. Eventually the EMR will also allow the doctor to 
access information about a patient's complete health record, including information from other health care 
providers that is stored in the EHR. (Canada Health Infoway, 2017) 

Electronic Medication Administration Record (eMAR): An electronic record of a patient’s medication 
administration history. 

Electronic Medication Reconciliation (eMedRec): Use of electronic tools or Health IT to perform medication 
reconciliation. 

eMedRec Tool: A computerized tool to help support the MedRec processes.  eMedRec tools are used to compare 
BPMH to orders and identify discrepancies by displaying medication lists and providing options to select whether to 
hold, continue, change or discontinue medications. eMedRec tools may be linked to CPOE so that orders can be 
made, modified or discontinued taking into account medication reconciliation. 

Hard Stop:  The requirement that MedRec steps be completed and is enforced by the eMedRec system (e.g., the 
user cannot proceed until required actions regarding medication decision making have been made). 

Health Information System (HIS):  An information system that processes healthcare data. 

Health Information Technology (Health IT):  A broad concept that describes the use of computer hardware, software, 
or infrastructure to record, store, protect, and retrieve clinical, administrative, or financial information. Examples of 
Health IT include: electronic health records, personal health records, electronic medical records, and electronic 
prescribing (e-Prescribing). (http://www.healthit.gov/providers-professionals/faqs/what-health-it ) 

http://www.healthit.gov/providers-professionals/faqs/what-health-it
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Intentional Discrepancies:  The prescriber has made an intentional choice to add, change or discontinue a 
medication and this choice is clearly documented. This is considered to be a “best practice” in medication 
reconciliation. (CPSI and ISMP Canada, 2017) 

Medication Management: is an overarching concept that describes the delivery of patient-centred care to optimize 
safe, effective and appropriate drug therapy. Care is provided through collaboration with patients and their 
healthcare teams. (CPSI and ISMP Canada, 2017) 

Medication Reconciliation (MedRec): A formal process in which the healthcare provider works together with 
patients, families and care providers to ensure accurate and comprehensive medication information is 
communicated consistently across transitions of care. MedRec requires a systematic and comprehensive review of 
all the medications a patient is taking to ensure that medications being added, changed or discontinued are 
carefully evaluated. It is a component of medication management and will inform and enable prescribers to make 
the most appropriate prescribing decisions for the patient. (CPSI and ISMP Canada, 2017) 

Non-Prescribed Medication:  All medications not prescribed by a healthcare practitioner.  These non-prescribed 
medications may include over-the counter (OTC) medications, nutritional supplements, vitamins, natural health 
products, or recreational drugs. (CPSI and ISMP Canada, 2017)  

Personal Health Record (PHR): A complete or partial health record under the custodianship of a person(s) (e.g. a 
patient or family member) that holds all or a portion of the relevant health information about that person over 
their lifetime. This is also a person-centric health record, but unlike the EHR, the patient has control or 
“custodianship” over the record, rather than the health care provider. (Canada Health Infoway, 2017)  This record 
may be maintained using electronic tools such as consumer Apps or web-based resources.   

Plain Language: is a clear writing style designed to be easy to read and understood by the intended audience. It 
includes how information is organized and displayed within a space, such as the use of white space, fonts, ‘active’ 
instead of ‘passive’ voice of instructions, design elements and color. (Health Canada, 2016)  
 
Pharmacy Practice Management System (PPMS): The information management systems used by pharmacy 
professionals (referred to as pharmacy practice management systems or PPMS) must support the delivery of 
patient care including the dispensing of drugs in accordance with Canadian regulations and standards. (NAPRA) 

Prescribed Medication:  Medications that are prescribed by a healthcare practitioner. These medications include all 
prescription drugs (as defined by each provincial pharmacy act), and may include over-the-counter drugs (e.g., ASA) 
and vitamins (e.g., calcium supplements).  (CPSI and ISMP Canada, 2017) 

Patient Medication List: Refers to a medication list kept by a person, on paper, on a computer, using a mobile 
application (e.g., MyMedRec App) or a mobile device (e.g., Smartphone, tablet).  These lists are maintained by an 
individual/family and may not always be vetted by a healthcare professional. Therefore, just as with all other 
sources of information, they require a discussion with the patient and/or the patient’s family as they aid in the 
development of the BPMH. 

Senior Leadership:  People in leadership roles (e.g., Chief Executive Officer, Vice-President, Chief Information 
Officer) in an organization that can remove obstacles and allocate resources. (CPSI and ISMP Canada, 2017) 

Soft Stop: Soft stops are computer-based reminders. For example, if the BPMH is expected to be complete within 
six hours of admission, at three hours after admission a reminder could be sent to the person responsible for 
completing the BPMH to complete it. 
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Transfer: An interface where orders need to be reviewed and rewritten according to facility policy. These may 
include: change of service, change in level of care, post-operatively, or transfer between units because of 
availability of beds (CPSI and ISMP Canada, 2017)  
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Introduction 

Medication reconciliation (MedRec) is intended to prevent harm arising from ineffective communication of 
medication information as patients’ transition across healthcare settings. Although reconciling medications is a 
critical component of providing safe care, it is complex and challenging to implement system-wide. Canadian 
providers have clearly indicated that technology to support the MedRec process will be essential for successful 
implementation across the healthcare system.  

Accurate and complete medication usage patterns are essential to inform prescribing decisions, especially when 
high alert medications such as opioids or anticoagulants are being considered. eMedRec solutions that integrate 
medication dispensing data repositories and e-prescribing systems have potential to reduce harm from opioid fraud 
and misuse (Health Canada, 2016).  The urgency of implementing eMedRec solutions has become even more 
critical with the opioid crisis. There is a need to know what medications are being prescribed and taken by 
individuals to ensure their health and safety. 

A 2012 report “Identifying Practice Leaders for Medication Reconciliation in Canada” based on a Pan-Canadian 
survey of fifty organizations found that only 14.6 percent of healthcare organizations were using a fully electronic 
system for the completion of MedRec associated activities (ISMP Canada, 2012). One of the top challenges 
identified by responding organizations was a lack of technology to support MedRec.  A subsequent 2013 Canadian 
survey, “Transitioning to Electronic MedRec” reported that the organizations who were using some form of 
electronic medication reconciliation (eMedRec), only 11 percent were fully electronic, with 80% using a hybrid 
approach (Kuo, Monkman, Kushiniruk & Borycki, 2013). Both reports can be found at:  https://www.ismp-
canada.org/medrec/.  

This information formed the initial basis for the development of this toolkit with the goal of supporting 
organizations in their migration from a paper-based system to an electronic system for MedRec. The researchers 
from the University of Victoria, in collaboration with AE Informatics Inc., ISMP Canada and CPSI, funded by Canada 
Health Infoway were involved in developing the toolkit.  

This 2nd edition toolkit provides updated resources to support Canadian healthcare organizations transitioning to or 
implementing eMedRec.    

 
The success of developing and integrating technical solutions to support MedRec is highly dependent on attention 
to implementation processes, extensive usability testing and evaluation involving clinicians and other end-users. In 
addition, long- term periodic assessments of the use and application of eMedRec tools can ensure sustainability.  

 
Well planned and resourced solutions that consider relevant factors outlined in this document, are much more 
likely to improve patient safety, increase efficiency and result in better patient and organizational outcomes. 
Conversely, poorly designed and inadequately resourced technical solutions to support clinical processes can result 
in costly reinvestment (i.e. re-implementation, re-customization and re-education of healthcare professionals) to 
achieve patient safety gains.  
  
eMedRec has the potential to greatly streamline and improve patient safety and organizational efficiency. The tools 
and resources provided in this toolkit are designed to facilitate that journey. 

https://www.ismp-canada.org/medrec/
https://www.ismp-canada.org/medrec/
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What is Medication Reconciliation (MedRec)? 

Medication reconciliation is a formal process in which healthcare providers work together with patients, families 
and care providers to ensure accurate and comprehensive medication information is communicated consistently 
across transitions of care.  

Medication reconciliation requires a systematic and comprehensive review of all the medications a patient is taking 
to ensure that medications being added, changed or discontinued are carefully evaluated. It is an essential 
component of medication management and will inform and enable prescribers to make the most appropriate 
prescribing decisions for the patient. An understanding of the patient’s actual medication use is a pre-requisite to 
safe medication management. (CPSI and ISMP Canada, 2017) 

The goal of MedRec is to prevent potential patient medication errors and adverse drug events (ADEs) due to 
communication gaps. MedRec is an important strategy to reduce and prevent ADEs (Poon et al., 2006).              

How is MedRec Performed? 

Best Possible Medication History (BPMH)  

The MedRec Process  
Medication Reconciliation in Acute Care Getting Started Kit v.4 (CPSI and ISMP Canada, 2017) outlined a three-step 
process for medication reconciliation in acute care: 

1. Create a complete and accurate Best Possible Medication History (BPMH) of the patient’s medications 
including name, dosage, route and frequency. This includes: interviewing patient and families and 
conducting a review of at least one other reliable source of information; 

2. Reconcile Medications: Use the BPMH to create admission orders or compare the BPMH against admission, 
transfer or discharge medication orders; identify and resolve all differences or discrepancies; and 

3. Document and Communicate any resulting changes in medication orders to the patient, family/caregiver 
and to the next provider of care. 

The foundation of the MedRec process is the BPMH.   

The first step involves creating a BPMH. Create a BPMH by: 

 Using a systematic process of interviewing the patient/family (and other caregivers) as the primary source of 
medication information. 

 Reviewing at least one other reliable source of information to obtain and verify all of a patient’s medication 
uses (prescribed and non-prescribed medications e.g. over- the- counter and vitamin and herbal therapies).  

 Ensuring complete documentation of drug name, dosage, route and frequency.  

TIP - For more information on Medication Reconciliation refer to:  

https://www.ismp-canada.org/medrec/ 

 

https://www.ismp-canada.org/medrec/
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What is Electronic Medication Reconciliation (eMedRec)? 

Electronic Medication Reconciliation (eMedRec) uses information technology to access and integrate electronically 
stored patient medication data to support: 

 the collection of the electronic Best Possible Medication History (eBPMH), the detection and resolution of 
discrepancies,  

 the comparison of eBPMH and new orders at transfers.  

 the development of an electronic Best Possible Medication Discharge Plan (eBPMDP), including discharge 
prescription information that can be electronically transmitted to health information repositories.   

 

Use of a combination of paper and electronic systems is referred to as a hybrid approach to eMedRec (see Figure 
1). When fully implemented, eMedRec can replace pMedRec processes.   
 
As healthcare organizations adopt Health IT at an ever increasing rate, there is a move toward replacing all paper- 
based processes with computerized processes (Borycki & Kushniruk, 2008; Borycki et al., 2009).  
 

 

 
 

Figure 1. Continuum from pMedRec to eMedRec 
 
 

What are the Benefits of e-MedRec? 
Although MedRec has been an Accreditation Canada Required Organizational Practice since 2006 (Accreditation 
Canada, 2013), it has proven to be difficult to fully implement using paper-based forms and processes (i.e., 
pMedRec).  eMedRec provides an enhanced ability to integrate with internal hospital systems (such as CPOE) and 
external systems (such as provincial databases or drug information systems). Some Canadian hospitals have shown 
eMedRec is more effective than pMedRec in integrating processes and facilitating discharge. eMedRec can improve 
the efficiency of MedRec processes by providing electronic tools to support clinical activities and enhance patient 
safety. 
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How is Patient Safety related to eMedRec? 

 When a home medication history is electronically documented and readily accessible at discharge, it reduces 
prescribing errors, such as omissions and incomplete prescriptions at discharge (Garcia-Molina Saez C et al. 
2016). 

 A Canadian hospital implemented a pilot project documenting the admission BPMH in the eMedRec system.  
Physicians used this as a comparison list at admission, transfer and discharge.  There has been a drop in the 
number of unexplained medication discrepancies at discharge from an average of 3 per patient to 0.7 
(Accreditation Canada, 2013). 

 An eMedRec interface using grouping and animations which offered cognitive support demonstrated less errors 
were made by clinicians performing eMedRec, which could have an impact on patient safety (Plaisant C et al. 
2015). 

 Hron and colleagues 2015 reported after their quality improvement project was completed, “the risk of a 
reported ADE related to admission MedRec in the post-intervention period was significantly lower than that in 
the pre-intervention period."  

 A meta-analysis showed a reduction in unintended medication discrepancies after using eMedRec (primarily 
omissions), with most considered minor severity.  Overall, “there is a lack of high-quality studies with rigorous 
designs that investigate the impact of eMedRec on medication discrepancies.” (Mekonnen et al 2016). 

 A multi-incident analysis revealed incidents in which the paper recorded admission BPMH was not integrated 
with the prescriber’s order process, led to omission errors (ISMP Canada, 2016). 

Why is eMedRec required as part of an overall Opioid Strategy? 
 
The availability of centralized medication prescribing information can lead to a dramatic reduction in inappropriate 
filled prescriptions for opioids and benzodiazepines (Dormuth et al, 2012). The integration of this data into 
eMedRec solutions has the potential to inform readily accessible, real-time clinical decision making with respect to 
prescribing and dispensing.  

“At a time when national options are being explored to create functional electronic health records and an e-
prescribing platform, the current prescription opioid crisis is a clear and present danger that should provide the 

impetus to move quickly in making these technological advancements a reality.”(CPhA, 2016) 
 

What are advantages to electronically capturing health information? 
General advantages of electronically capturing health information (HealthIT.gov): 

 Improved standardization and accessibility of documentation; efficient care 

 Improved legibility of information 

 Improved communication between providers 

 Enhanced tracking of process and outcome measures 

 Decision support tools, clinical alerts 

 Integration of electronic data from multiple sources (e.g., drug information systems, patient interviews), 
increases access to more information i.e., non-prescription usage, natural health products 

 Improved patient safety 
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What are specific advantages of eMedRec? 

Advantage Evaluation Author 

Improved compliance with the process using alerts Process measure 

 

Agrawal A and Wu WY, 
2009 

Improved access to electronically available sources 
of preadmission medication information such as 
ambulatory electronic medical records 

Process measure Mueller et al, 2012 

Integration with CPOE to facilitate improved 
medication ordering processes 

Process measure Schnipper et al., 2009 

Improved efficiency of many medication-related 
processes in healthcare organizations. 

The rate of admission MedRec increased after 
implementation of eMedRec.  Clinicians completed 
eMedRec more timely compared to pMedRed 

Process measure Poon et al., 2006 

 

Sardaneh et al., 2017 

 

Reduced unintended medication discrepancies on 
admission and discharge 

Outcome measure Agrawal & Wu, 2009 

Mekonnen et al., 2016 

Hron et al., 2015 

Incorporating pharmacy claims data, or provincial 
drug information system with EHR increases the 
accuracy of the BPMH and medication 
discrepancies and potential adverse drug events 

Outcome measure Phansalkar et al, 2015 

Fernandez et al, 2010 

Testimonials for Early Adopters 

“With eMed Rec, reasons for any changes to medicines are mandatory, 
and this information automatically goes to the GP on discharge. This 
information is also embedded within the discharge script for the 
community pharmacist and the patient medication card, which can be 
used to discuss medication changes with the patient at discharge” 

Health Quality and Safety Commission 
New Zealand, 2016  

Retrieved from: 

http://www.hqsc.govt.nz/news-and-
events/news/2512 

 

“Better communication to care providers in the community when 
patients are discharged. For example, discharge prescriptions are 
attached to the e-Discharge Summary and auto-faxed to the patient’s 
family physician. This same medication information can also be provided 
to the Community Pharmacist and patient.”  

Nova Scotia Health Authority Central 
Zone, 2015  

Retrieved from: 
https://accreditation.ca/sites/default/fi
les/nova_scotia_health_authority_cent
ral_leading_practice_profile_en.pdf 

Engaging patients in using an eMedRec tool is an upcoming strategy. 
“The physician and nurses reported the tool to be easy-to-use, easy to 
integrate into existing workflow, and potentially time-saving.” “Every 
patient found at least one error or other issues with their EMR 
medication lists. All of them reported that the tool was easy to use.” 

Long et al., 2016 

Retrieved from: 

https://www.ncbi.nlm.nih.gov/pubmed
/27185210 

 

http://www.hqsc.govt.nz/news-and-events/news/2512
http://www.hqsc.govt.nz/news-and-events/news/2512
https://accreditation.ca/sites/default/files/nova_scotia_health_authority_central_leading_practice_profile_en.pdf
https://accreditation.ca/sites/default/files/nova_scotia_health_authority_central_leading_practice_profile_en.pdf
https://accreditation.ca/sites/default/files/nova_scotia_health_authority_central_leading_practice_profile_en.pdf
https://www.ncbi.nlm.nih.gov/pubmed/27185210
https://www.ncbi.nlm.nih.gov/pubmed/27185210
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To illustrate the potential of eMedRec to streamline MedRec, Figure 2 shows a reconciled medication list generated 
after discrepancies have been resolved by using an eMedRec tool. eMedRec tools can facilitate comparing 
medication lists electronically, and provide support for decision making about medication discrepancies, thereby 
supporting more efficient and safer medication management.   

 

 
Figure 2. A final reconciled record created after using an eMedRec tool - adapted with permission from Markowitz 

et al. (2011) 
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A how-to guide for implementing eMedRec 

This section of the toolkit will provide practical advice for those considering or currently implementing eMedRec. 
 
 
 
 
 
 
  

Important Considerations When Implementing eMedRec 

Governance and Leadership 

Senior leadership support is imperative before embarking on eMedRec implementation. The transition to eMedRec 
will require sustained resources, perseverance, clear accountability, preparation and dedication to achieve success. 
The need for strong leadership commitment and support cannot be overemphasized. 

Assessment of Organizational Readiness 

Understanding the current state of an organization’s Health IT is critical to implementing eMedRec. For example, it 
is valuable to pair eMedRec with CPOE implementation because efficacy is improved when they are implemented 
together. 
 
Before implementation, healthcare organizations should determine the following:  

 What Health IT they currently have in their organization 

 What they plan to implement in terms of eMedRec tools 

 Common understanding of the components of eMedRec 

 What are (and what will be in the future) the Health IT inputs (e.g. various sources of medication 
information) and outputs (e.g. electronic discharge prescription, patient friendly medication list)  to 
eMedRec.  

Workflow Standardization, Organizational Policy and Procedures 

Implementing eMedRec requires integrating processes into clinician workflow. It is important to have a 
comprehensive understanding of how MedRec is currently being done. Graphical representations help to 
communicate before and after workflows. It is important to communicate critical aspects of the process such as: 

 The overall plan for implementing and sustaining eMedRec across the organization. 

 Changes in organizational policies and procedures. 

 Professional roles and responsibilities and how the changes will affect their tasks. For example, if BPMH is 
typically collected at bedside, this may be feasible only if your organization has tablets or computers on 
wheels. 

 Clear time expectations for tasks to be completed. 

 

Canada Health Infoway has tools to support the implementation of electronic solutions.  
 

 Change Management Toolkit:  Leading Change in Health Care can be found: 
https://www.infoway-inforoute.ca/en/resource-centre/toolkits/change-management 

 

https://www.infoway-inforoute.ca/en/resource-centre/toolkits/change-management
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Observation of workflow and clinical simulations are increasingly being used around the world to assess the impact 
of new Health IT upon workflow (Borycki et al., 2005; Borycki et al., 2006; Kushniruk et al., 2006; Kushniruk et al., 
2013). Clinical simulation is best undertaken in a setting similar to or in the actual setting where eMedRec takes 
place. Observation and clinical simulations can be used to diagram workflows, assess the impact of the technology 
upon care processes and identify potential sources of technology-induced errors. The eMedRec interface design, 
organizational policies and procedures as well as training can be refined to address cumbersome workflows and 
potential pitfalls of workflows prior to implementation.  

Selection and Procurement of eMedRec Solutions 

Organizations must carefully undertake the selection and procurement of eMedRec technology.  They should 
consider the following: 

 What Health IT is currently available in the organization? For example, if an organization has implemented 
a major commercially available vendor EHR, it may be most expedient to consider what type of solutions 
that vendor has available for eMedRec, thereby reducing issues of interoperability and interfacing of 
differing health IT.  

 What features and functions of an eMedRec solution will be mandatory for an implementation, which are 
nice to have (but not required), and which features and functions will be implemented at a later date?   For 
example, in many organizations, there may be a desire to fully integrate eMedRec with CPOE. 

 What are the clinical requirements for eMedRec? Canada Health Infoway has created some clinical 
requirements documents that may be helpful to use during procurement. Organizations can refer to these 
documents that focus on the clinical requirements for technology enabled MedRec upon Admission to 
Acute Care and Discharge.  These were created by an interdisciplinary work group with national 
representation – see the below links: 
 

o Admission to Hospital Medication Reconciliation – Clinical Requirements 

o Discharge Medication Reconciliation – Clinical Requirements 

o E-prescribing – Clinical Requirements 

 

TIP - Work closely with clinicians to define best practices in workflow. For example, ideal workflow should be 
clearly defined for the creation of an eBPMH during patient admission and eBPMDP at discharge. 
 
For example:  A process should be in place to support updating the eBPMH when new information is 
discovered during the patient’s admission, to prevent errors perpetuating through to discharge and beyond. 

TIP – Evaluate the “fit” between your organization’s workflow and commercial eMedRec 
when selecting a vendor-based system for purchase. This should involve hands-on inspection 
and testing of candidate systems before making the final selection. 

https://ic.infoway-inforoute.ca/en/resources/docs/931-admission-to-hospital-medrec-clinical-requirements/view-document
https://ic.infoway-inforoute.ca/en/resources/docs/711-discharge-medrec-clinical-requirements/view-document
https://ic.infoway-inforoute.ca/en/resources/docs/867-eprescribing-clinical-requirements/view-document
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 Ideally the features and functions of eMedRec support the following: 

 Display of current medications and eBPMH lists side-by-side. This display should include 
complete information on: current, previous, active and discontinued medications, to facilitate 
comparison. 

 Sorting and flagging to easily identify discrepancies that require clinical decision 

 Modification of medications (e.g., continue, discontinue, hold, or change) from the same 
screen.  

 Integration of eMedRec with CPOE so that new medications can be easily prescribed.  

 All outputs should communicate a clear, consistent BPMDP using plain language, using 
approved abbreviations and other safety strategies such as Tallman lettering and appropriate 
font size to increase readability (Health Canada, 2016) 

 

System Reliability 

System reliability is an essential aspect of implementing eMedRec. There must be a back-up plan if eMedRec fails or 
goes down (i.e., downtime policies and procedures that can be used when there is a power outage or scheduled 
downtime for system maintenance). It is imperative to have a back-up strategy available in the event that technical 
difficulties prevent MedRec from being done electronically.  

Usability 

Higher rates of compliance will be achieved with an intuitive, easy- to- use system. Users are more likely to revert 
to paper-based processes or find workarounds if eMedRec is difficult to use (Kushniruk & Patel, 2004).   

For example, investing in and/or customizing a system to facilitate clinician cognition (e.g., side-by-side 
comparisons of medication lists) and efficiency (e.g., creating inpatient orders from home medications) will provide 
value to users. Furthermore, systems that are easier to use will require less training and be easier to use by 
infrequent users or users with lower levels of computer literacy (Boockvar et al., 2011).  

Low-cost and rapid methods for conducting usability evaluations and assessment are now available (see Kushniruk 
& Borycki, 2006).  Consideration of usability has been shown to be effective in leading to greater end user 
acceptance and fewer problems with adoption and compliance (Boockvar et al., 2011). For more information about 
such approaches and their application to eMedRec see Boockvar et al. (2011).  

Usability testing is the most commonly used evaluation method for assessing user interactions with health IT. 
Usability testing involves analyzing the interactions between representative users as they perform representative 
tasks with IT, in a specific clinical context (Kushniruk et. al. 2006; Kushniruk & Patel, 2004). The users are asked to 
“think aloud” or verbalize their thoughts as they interact with the system. For eMedRec, audio recordings (of users 
thinking aloud) and screen recordings (of how users interact with the system) are the data that should be collected 

Tools – Refer to Appendix A to use the Ideal Features of an eMedRec Solution Checklist and 
the  Recommendations by Marien S and colleagues (2016) for the Successful Development 
and Implementation of eMedRec Tools. 
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for analysis. This data is then transcribed and coded for usability problems. Improvements to the interface can then 
be made based on usability problems that were identified (Kushniruk & Patel, 2004). 

Usability tests ensure clinicians and other healthcare professionals have an opportunity to evaluate and provide 
feedback on the eMedRec systems’ functionality, usability and workflows. Careful analysis of this feedback is 
critical to ensure that all users are comfortable with and confident in the ability of the system to align with their 
day-to-day activities as well as to support their MedRec processes.    
 

 
Since differing health providers are responsible for differing tasks, it is important for them to evaluate the eMedRec 
tool. It is important to determine if eMedRec supports clinician workflow such as: 

1. Collecting the eBPMH. 

2. Revising/updating the eBPMH. 

3. Ability to generate a BPMH for patients in plain language. 

4. Comparing two different medication lists for discrepancies. 

5. Resolving medication discrepancies. 

6. Entering and activating orders 

7. Generating an eBPMDP that includes: 
a. Medication regimen for patients in plain language. 
b. Communication template for sharing the BPMDP to the next provider (e.g., family physician, home 

care agency, long-term care (LTC) facility). 
c. Prescriptions which meets legal requirements and communicates the BPDMP to the community 

pharmacist 

Sustainability 

To ensure sustainability, it is important to continually consider and communicate: 

 eMedRec achievements and remaining goals 

 The importance of eMedRec from a patient safety perspective 

 Buy-in and support from clinicians and other end users of the system.  

 

 

TIP – Usability tests should also be carried out by health informatics professionals and a full range 
of health professionals (including community pharmacists and primary care for interpretation of 
discharge reports) as well as patients (Kushniruk & Patel, 2004).  

 

TIP – Usability tests should be carried out by those who will use eMedRec.  For example, if nurses 

and pharmacists collect eBPMHs, test with them. 
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Cost 

For any implementation to be a success it is important to identify project and long term maintenance costs. 
Therefore it is critical to: 

 Ensure commitment and support of senior management through an executive sponsor dedicated to this 
project. 

 Ensure that sufficient financial resources are available to implement eMedRec.  

 Provide a dedicated team of healthcare professionals and Health IT staff for project implementation.    

 Determine the impact on time of using new eMedRec processes by physicians, nurses and pharmacists.  

 Ensure there is sufficient staff with enough time to conduct eMedRec on an ongoing basis. 

 Budget for evaluation and follow-up. If eMedRec takes away resources from patient care, it may not be 
considered successful. Assessing resource needs during and after eMedRec implementation is key. 

 

Patient Safety 

As with other electronic tools, the introduction of eMedRec has the potential to reduce errors and/or introduce 
new errors into the MedRec process. To fully benefit from the potential of eMedRec to decrease errors: 

 Ensure that healthcare professionals are educated in and aware of their role in all aspects of eMedRec 
processes.   

 Encourage healthcare professionals and patients to report near misses and errors that arise, in order to 
refine eMedRec processes to ensure system reliability and maximize the benefits of eMedRec (Borycki et. 
al., 2013; Kushniruk et al., 2005). For example, users may be over reliant on the accuracy of auto-populated 
medication lists and perform less thorough (or even forgo) patient interviews identifying how patients are 
actually taking prescribed medications. 

 Ensure a well-defined evaluation plan is in place to track compliance with and outcomes of implementing 
eMedRec.  
 

Risk Assessment 

Although eMedRec has many benefits, including reducing risk and improving patient safety, implementation may 
introduce risks and potential for error that must be considered and mitigated. There are a number of safety 
heuristics (i.e., “rules of thumb”) that can be systematically applied when implementing systems such as eMedRec. 
For example, safety heuristics can be applied to medication ordering systems (see Carvalho et al., 2009 and Borycki 
et al., 2013). 

Risks potentially introduced by eMedRec implementation include: 

 Over-reliance on electronic medication lists and avoidance of, or performing lower quality, patient 
interviews. 

 Technology-induced errors may be inadvertently introduced (Ash et al., 2011; Borycki & Kushniruk, 2008; 
Kushniruk et al., 2005; Institute of Medicine, 2011). For example, if computer screens are displayed in a way 
that visibly obscures drug lists this might lead to inadvertent error in identifying medication discrepancies. 
This should be discovered in advance by usability and clinical simulation testing. 
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 “The paper system had an effect of making the admitting physician accountable to the initial medication 
history. As the admitting physician signed their name at the bottom of the admission MedRec form, a 
discharging physician could readily discern which colleague performed the initial medication history. With 
an electronic format, accountability for the admission medication list became diffuse; the new EMR made 
the admission medication list feel like a “wiki” (responsibility diffused and accountability suffered).” 
(Schnipper, SHN! National Call January 2014) 

 Inadvertently increasing workload by requiring electronic entry of medications. 

 Changing the way users communicate.  

 Healthcare professional resistance to adoption. 

 Inadequate or ineffective education for clinicians and other users. 

 
Risks unaffected by eMedRec implementation: 

 Incomplete histories or documentation may still occur. 

 Inputting of incorrect data may still occur. 

Training and Engagement 

Training of users is critical and clinicians will require more than one training session or training combined with 
follow-up support. Indeed, in studies of eMedRec implementations, training and education of end users of 
eMedRec was found to be one the most important factors in facilitating adoption by physicians and pharmacists 
(Boockvar et al., 2011). Providers must be taught the benefits and potential consequences associated with all of the 
steps of eMedRec to increase buy-in and support for quality at every step in the process. Only provider support will 
result in the potential improvements in patient safety. For example, emphasize the importance and the impact of 
thorough BPMHs to downstream outputs of the eMedRec process.   
 
A multi-pronged approach for training users of eMedRec is necessary. This may involve: 

 Using more than one method for training to create widespread and repeated exposure to how the 
eMedRec process works. 

 Making training materials available after training sessions to allow users to revisit exercises, and solve 
problems as they use the system. 

 Providing onsite experts /champions at all service delivery hours when the system is first deployed to help 
guide new users through the process.  

 Begin with a pilot group who can test the process and engage other users. 

 

 

 

 

TIP – Conduct clinical simulations during the procurement phase and prior to widely releasing 
eMedRec systems and during implementation. This can involve local testing of the eMedRec 
solution by a few end users as they are observed carrying out representative eMedRec tasks under 
realistic conditions (Borycki & Kushniruk, 2008; Kushniruk et al, 2013).  
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What are the Stages in Implementing eMedRec? 
There are three stages in eMedRec implementation: 

Stage 1: Understand and Assess eMedRec Components and Related Health IT in Your Organization 

Stage 2: Analyze and Understand Your Current MedRec Approach 

Stage 3: Understand eMedRec Approaches and How they Can be Integrated into Your Organization’s Workflow 

Stage 1: Understand and Assess eMedRec Components and Related Health IT in Your 

Organization 

When implementing eMedRec, careful consideration of the components and characteristics of Health IT as it 
relates to and integrates with eMedRec is required.  
 
The different types of Health IT used within the organization need to be understood and considered when moving 
toward eMedRec processes (see Figure 3). Even if these are not currently integrated electronically with the selected 
eMedRec tool, information sharing between these tools should occur as the organization and more broadly for the 
province (e.g. for Electronic Health Records (EHRs), Drug information Systems (DIS)) moves toward full electronic 
integration. For this reason, it is essential that implementation of eMedRec be integrated into the broader system-
wide information technology/information management plan for the organization (see the glossary and the Canada 
Health Infoway website for more information about Health IT with which eMedRec may integrate). 
 

 

Figure 3. An idealized version of eMedRec in acute care 
 
Figure 3 illustrates an idealized overview of eMedRec, including the number of inputs, processes and outputs that 

may be involved. The eMedRec process typically involves one or more components.   
For further information about the electronic components in Figure 3 refer to the glossary. 
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Stage 2: Analyze and Understand Your Current MedRec Approach 

In Canada, there are several models of MedRec to consider. Identification of the particular model used by the 
healthcare organization is important to understanding how eMedRec processes might work (i.e., where and how 
eMedRec can be inserted and integrated into the healthcare organization’s existing processes). The models are: 

1. Proactive Model 

 The BPMH is completed before medication orders are entered.  The BPMH informs medication 
ordering. The proactive process is well suited for small hospitals with fewer admissions, for areas 
with planned admissions like a pre-admission clinic with highly skilled and trained clinicians 
dedicated to obtaining the BPMH. (CPSI and ISMP Canada, 2017) 

2. Retroactive Model 

 In this model the medication orders are entered before creating a BPMH. The medication orders 
are compared to the BPMH, discrepancies are identified and resolved, and modifications are made 
to the medication orders accordingly. The retroactive process is suited to sites with high admission 
volumes, which may lead to difficulty obtaining a BPMH before admission orders are written. 
Reconciliation of the admission medication orders with the BPMH is necessary to identify and 
resolve any discrepancies. (CPSI and ISMP Canada, 2017) 

3. Mixed Model 

 Some larger institutions have a proactive model when staff is available and a retroactive model 
when there are fewer staff.  It may be necessary to have a combination of proactive and retroactive 
models to capture all admissions.(CPSI and ISMP Canada, 2017) 

 

Stage 3: Understand eMedRec Models and how to Integrate eMedRec into the 

Organization’s Workflow 

Numerous options exist for implementing eMedRec. This section will provide general information about mapping 
the eMedRec workflow which will be useful when consulting with IT staff and eMedRec vendors about determining 
what is possible in the organization, and what is provided by eMedRec software. 
 
 
 
 
 
 
 
 

Understanding the MedRec model that an organization uses is the first step to mapping the 

current workflow, and identifying how the technology will align with or change the 

organization’s workflow. The next stage in this process is to understand eMedRec approaches 

and how they can be integrated into an organization’s workflow to make positive change. 
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Figure 4 shows an idealized process flow map for eMedRec for admissions, based on a proactive model as 
described above. In the figure, step 2 shows where in the process eMedRec tools can be used to support MedRec.   
 
 
 

 
Figure 4. Idealized proactive, eMedRec process flow map for admissions to healthcare facility 

 
 

 

 

 

 

 

 

 

 

 

Flag/Alert sent to provider if eBPMH not complete 
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Retroactive eMedRec at Admission 

In a fully electronic hospital, the orders are entered into a Computerized Provider Order Entry (CPOE) system.  An 
alert can notify the providers that medication reconciliation is required. Within a short predetermined period of 
time (24 to 48 hours after admission), a healthcare provider such as a nurse, pharmacist or physician, interviews 
the patient or caregivers to develop an eBPMH. Once the eBPMH is completed, a prescriber will review the eBPMH 
and use the eMedRec tool to identify, resolve or document any discrepancies with the admission orders. Then, if 
additional medications are required, or current medications should be changed or discontinued, this is done in 
CPOE by a prescriber as part of the reconciled admission medication orders.  Refer to Figure 5.  

 

 
Figure 5. Idealized retroactive, eMedRec process flow map for admission to healthcare facilities 

 
 
 
 
 
 
 

add/change/continue
/ hold/discontinue 

Flag/Alert 
MedRec is 
Required 
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Figure 6 shows an example of an eMedRec tool that can be used to help compare medication lists in order to 
identify any discrepancies. This figure shows two lists displayed on the screen side-by-side (preferred) (the BPMH 
and the Admission Orders). By clicking on the “Reconcile Lists” tab we can see in Figure 7 below that discrepancies 

in the two lists are flagged and colour coded to support decision making about medications. 

 

 
 

Figure 7. Matching of 
the two medication lists 

and identification of 
discrepancies – adapted 

with permission from 
Markowitz et al. (2011) 

 

Figure 6. Two, original, 
unreconciled medication 

lists for comparison – 
adapted with permission 

from Markowitz et al. 
(2011) 
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The following (Figure 8) is an example of another eMedRec tool that can be used to help compare medication lists 
in order to identify any discrepancies. This figure below illustrates two lists, an intake (which could be an admission 

BPMH) and written hospital admission orders.  They are displayed on the screen side-by-side (preferred). 
 

 
 

Figure 8. Two, original, unreconciled medication lists for comparison (Plaisant, 2015)   
 

Using this application, you click on the “Compare lists” button.  The lists are then sorted into 5 different categories, 
as seen in this screen shot below (Figure 9).  The similar medications have colour coding to easily identify the 

differences that require clinical decisions.   
 

 
Figure 9. Example shows an application that sorts unique, similar and identical medication orders when comparing 

the intake medication list to the current hospital list – Twinlist (Plaisant, 2015) 
 

Watch the Twinlist Demo (part 1) Novel Interfaces for Medication Reconciliation 

https://www.youtube.com/watch?v=YXkq9hQppOw
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eMedRec at Internal Transfer  
 
The process for medication reconciliation at transfer is shown in Figure 10. The healthcare provider is presented 
with a list of transfer medication orders that are compared to the eBPMH. The lists are compared and discrepancies 
are identified and resolved.  Additional medications are ordered as required.   
 

 
Figure 10. Idealized eMedRec process flow map for transfers within a healthcare facility 

 
 
  

add/change/continue/hold/discontinue 



 

© 2017 AE Informatics, CPSI, Infoway, ISMP Canada, University of Victoria (School of Health Information Science)        

28 

eMedRec at Discharge 
 
The eBPMH and the current medication orders, along with any additional medications ordered at discharge, are 
used to inform the electronic Best Possible Medication Discharge Plan (eBPMDP). The eBPMDP is then used to 
generate discharge prescriptions (meeting all legal requirements), a Discharge Summary and a patient medication 
schedule. Some but not necessarily all of the electronic systems will be updated. Refer to Figure 11. 
 

 
 

Figure 11. Idealized eMedRec process flow map for discharge from a healthcare facility 
 
 
 
 
 
 
 
 

Patient/ 
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Discharge and prescribing e-MedRec module 
Below (Figure 12) is an example of an eMedRec module being used to create a BPDMP at hospital discharge.  The 
current hospital orders are sorted and aligned beside the community list (i.e., admission BPMH), to allow the 
clinician to decide on the medication regimen. The software, based on the choices checked off, then places the 
orders in the right hand column as Prescribed, Dose changes and Discontinued.  There is the ability to add further 
prescriptions at discharge.   

 
 
Figure 12. Discharge medication reconciliation module with hospital medications, verified community-based drug 
list and sorted into therapeutic classes.  (Tamblyn et al, 2012) 
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Ensuring Success after eMedRec Implementation 

Compliance 

Compliance with eMedRec processes is an important issue and the incentives or requirements for clinicians doing 
eMedRec should be decided before implementation (Neufeld & Williams, 2012).  
 

Technological Features 

 Soft stops are reminders generated after a specific amount of time has elapsed. For example, if the BPMH is 
expected to be complete within six hours of admission, at three hours after admission a reminder could be 
sent to the person responsible for completing the BPMH (Agrawal & Wu, 2009). 

 Hard stops can be implemented to prevent users from moving on before eMedRec steps are complete. An 
example is that patients cannot be discharged unless the discharge eMedRec is complete (Agrawal & Wu, 
2009). 

 The system can be set up so that tasks must be done in a specific sequence and at set times (Agrawal & Wu, 
2009; Boockvar et al., 2011). 

Leadership 

The senior level of the organization must provide strong leadership to ensure all staff know and understand their 
role in, and accountability for, successful implementation of eMedRec processes (Boockvar et al., 2011). 
 
Expectations must be clear and monitoring is required. 

Ongoing Coaching 

Ongoing demonstrations of how to use the system should be implemented to help overcome misconceptions and 
improve compliance. For resistant users it is helpful to have a champion who can mentor them on using the 
software with real patients, to prevent misconceptions regarding the time needed to conduct eMedRec, and to 
educate about the complexity of the process (Boockvar et al., 2011). 

Performance Feedback 

Communicating to users about what they are doing well, and what improvements are needed, is important to 
achieving high compliance with eMedRec. In addition to sharing quantitative data (e.g., percent of patients 
reconciled per month), adoption may increase through the sharing of qualitative data as well (e.g., providing 
vignettes about success stories and near misses or harm avoided). In a case study of frontline workers, 80% never 
received feedback on the quality of pre-admission medication histories (Schnipper, 2014).  For example, 
individualized feedback to users will help improve the quality of eMedRec. Increased compliance with admission 
eMedRec was demonstrated by incorporating eMedRec training into newly hired physician’s orientation, providing 
personalized feedback to physicians and sharing compliance data. (Taha et al, 2016). Training is essential for all 
health professions involved in the process (e.g. pharmacists, nurses). 
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Evaluating eMedRec   

Evaluation is important before, during, and after eMedRec implementation.  Measurement is an important part of 
assessing the success of the eMedRec implementation as it allows organizations to analyze the results and identify 
successful areas and those that need improvement. To be able to compare the eMedRec solution to your previous 
MedRec process, it is important to collect baseline data that will allow you to make comparisons pre and post 
implementation. Once implemented, a number of methods for evaluating the effectiveness of eMedRec can be 
employed.   

How Do You Monitor and Report on eMedRec?  
Once implemented, monitoring eMedRec should be easier and more comprehensive than monitoring paper- based 
MedRec. That is, criteria can be set to generate automatic reports periodically (e.g., once a month). These reports 
can convey data that can be used to compare performance among individual units (e.g., surgical vs. emergency), or 
aggregated across all units. This facilitates knowing when eMedRec goals are met, as well as what specific areas are 
having more challenges meeting the goals.  

Given that the data is collected and stored electronically, performance measure data entry error is limited, and the 
amount of time to collect the data is reduced. Often as a consequence of the time required to parse the charts and 
collect the data, only a sample of charts were used to provide an estimate of measures when MedRec was a paper 
process. However, with eMedRec all of the charts can be used to determine the actual values (as opposed to 
estimates) of the descriptive statistics.  

How do you measure eMedRec? 
 
Clinician satisfaction surveys, interviews and/or focus groups - can provide valuable feedback about the success or 
identified concerns surrounding the implementation of the eMedRec system.  Canada Health Infoway has a sample 
of a System and Use Survey.   
 
Patient satisfaction surveys, interviews and/or focus groups - can provide valuable feedback on their level of 
engagement, or the usability of the outputs (e.g., Was the medication plan complete?  Could it be interpreted?  
Was it useful?) 

 
Baseline data is important to determine successful outcomes and to identify new opportunities for improvement, 
by allowing for comparison of performance before and after eMedRec implementation. Before implementing 
eMedRec, baseline data should be collected for the existing MedRec process (i.e., paper moving to hybrid, or hybrid 
moving to fully electronic, or paper to fully electronic). 
 
Outcome measures - answers whether the team is achieving what it is trying to accomplish and articulates the 
picture of success. 
 

TIP – Refer to the Canada Health Infoway Benefits Evaluation Indicators Technical Report, Version 
2.0 April 2012 for indicators to evaluate an ICT for health systems.  
 

https://www.infoway-inforoute.ca/en/component/edocman/resources/toolkits/change-management/national-framework/monitoring-and-evaluation/resources-and-tools/991-benefits-evaluation-survey-process-system-use-assessment-survey
https://www.infoway-inforoute.ca/en/component/edocman/resources/reports/450-benefits-evaluation-indicators-technical-report-version-2-0
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eMedrec outcome measures. For example if the goal is to reduce the number of readmissions due to medications 
discrepancies / issues, measure: 

 

 The % of patients having a medication related emergency room visit or readmission within 30 days of 
discharge 

 
Process measures- Processes which directly affect the outcome are measured to ensure that all key changes are 
being implemented to impact the outcome.  These metrics are usually able to be captured by the data elements 
within the system. 
 
eMedrec process measures 
 

1. The % of completed admission BPMH within 24 hours 
2. The % of patients whereby the BPMH collected utilized 2 or more sources of information 
3. The % of BPMHs that were validated by involving the patient and/or caregiver 
4. The % of patients that had discharge medication reconciliation completed 

 
Balancing measures - answer the question whether improvements in one part of the system were made at the 
expense of other processes in other parts of the system. 
 
eMedRec balancing measure.  If resources are pulled from one area to support eMedRec activities, are there 
consequences or a change in outcomes.  If pharmacists are now completing 100% of admission eMedRec activities, 
they have reduced time to spend on other clinical activities, a balancing measure could include: 
 

1. The # and % of clinical interventions performed within pre-defined timeframe such as therapeutic drug 
monitoring, patient counselling, warfarin dosing etc. 

2. Turnaround time on other pharmacist consultations or % of other pharmacist consultations completed 
within 24 hours. 

3. Perceptions of unintended outcomes of eMedRec (qualitative feedback through interviews or focus 
groups). 

Alternatively, if pharmacy technicians are trained to complete admission eBPMH a balancing measure could 
include: 

1. The % of pharmacist time completing clinical activities to increase the number of clinical interventions 
made by pharmacists 

 
Technology-induced Error measures - Incident reports, usability and workflow analyses as well as evaluations of 
health professionals’ satisfaction with health information technology training needs to be conducted to ensure that 
the technology does not inadvertently introduce new forms of errors (i.e. technology-induced errors arising from 
usability problems and changes to workflow and lack of end user training on the new system). 
 
Information measures – Measures that collect general details relative to the intervention, such as compliance (e.g., 
the number of medication reconciliations that take place each month).  
 
Electronic processes facilitate the measuring of compliance.  For every patient, the following information measures 
should be readily determined: 

 Was a BPMH collected?  Was the patient/caregiver interviewed?  Was more than one medication source 
used? 

 How much time elapsed between when the patient was admitted and when the BPMH was collected? 
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 Average time taken to complete admission eMedRec or discharge eMedRec? 

 What percentage of medication reconciliations were completed using electronic tools?  

 What electronic data sources were accessed and how frequently?  

 Were the patient’s medications reconciled at admission? Transfer? Discharge? 

 Did the patient receive a BPMDP?  

o Were changes in the medication regimen communicated to the next provider (e.g., primary care)? 

o Were changes in the medication regimen and new prescriptions communicated to the community 
pharmacy? 

Evaluating Effectiveness: Patient Safety and Quality of Care 
Effectiveness of eMedRec hinges on the quality of task performance. That is, whether eMedRec is able to achieve 
the goal of improving patient safety and quality of care depends to a large extent on the quality of the BPMH and 
compliance with using the system. Interviewing the patient / caregiver, in addition to using more than one source 
of written medication information for the BPMH collection is considered the gold standard to ensuring the 
accuracy of the information. It is ideal to have the eMedRec tool identify the sources of information used and a 
prompt to ensure the eBPMH was validated with the patient / caregiver. Having mandatory data fields facilitates 
measurement of whether multiple information sources were used in collecting the BPMH.  
 
Case Example: 
The hospital emergency department contacted the patient’s community pharmacy to get a copy of the medication 
profile.  The list was faxed, but contained medications that had been filled a long time ago and had been 
discontinued, but the hospital staff did not know this.  They did not verify the actual medication use with the 
patient.  The medication was administered to the patient during hospitalization, and was included on the discharge 
prescription. The patient followed up with his primary care prescriber 3 days later.  It was identified that a 
previously discontinued medication had been restarted in error. 
 
Recent evaluations of eMedRec have indicated that different types of users may approach the process of using 
eMedRec quite differently, with important impact on the quality of the medication reconciliation.  

For example, Boockvar and colleagues (2011) found that some users (particularly those who were not properly 
instructed on the role, importance and impact of using eMedRec) very quickly used electronic templates and 
expected the process to be more accurate as it now involves technology. In contrast, other users recognized that 
the eMedRec templates and screens were only there to support their own decision making and used eMedRec to 
lead to improved safety outcomes.  

Tool – refer to the Medication Reconciliation Getting Started Kits for more information on 
measuring MedRec.  Found at: https://www.ismp-canada.org/medrec/ 
 

Pharmacist user: 
“Have somebody really look at the quality of the reconciliation and speak to whoever did it, whether it’s done 
correctly or not correctly. Because I’ve seen too many people just use the template, click, click, and then sign. 
You can finish the note [in] two minutes, but it’s not going to be accurate and it’s not going to do the patient 
any good.” 

https://www.ismp-canada.org/medrec/
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Having an eMedRec solution may give a false impression that the quality of the BPMH is good because it is in the 
system. That may not necessarily be the case and quality audits are an integral part of checking that the process 
used to obtain the BPMH is sound. Therefore, measuring the quality of MedRec using eMedRec audit tools in 
conjunction with observational and cognitive studies is recommended (Boockvar et al., 2011).  

What Are the Lessons Learned in eMedRec Implementation? 

Practitioners and researchers have identified multiple lessons learned. These lessons learned can be grouped into 
the following categories: Human Factors and Usability Engineering, Workflow and Sociotechnical Perspectives, 
Health Informatics and Organizational. The following chart provides a list of these lessons learned and tips for 
implementing eMedRec. 

 

Lessons Learned 

Lessons Learned from the Human Factors and Usability Engineering 

Usability testing involving all user groups and clinicians is an essential component of 
developing and implementing eMedRec processes. Kushniruk and Patel (2004) 

A standard set of steps and processes to be performed by clinicians should be 
developed, documented and shared. Agrawal and Wu (2009) 

When IT solutions are developed that do not support current practice, clinicians 
may not readily adopt the technology and may use workarounds, creating a greater 
chance for error. This new type of error has been termed “technology-induced 
error”.  According to Palojoki (2016), based on a study in a fully automated health 
system in Finland, 1 in 10 reported incidents involved health information 
technology. 

Borycki and Kushniruk 
(2008); Palojoki et al. 
(2016) 

Involve end users early and iteratively in the design process using prototypes. Poon et al. (2006) 

The user interface should be as simple and standardized as possible. 
Poon et al. (2006); White et 
al. (2011) 

The user interface should be prototyped and piloted. Poon et al. (2006) 

Let user feedback and usage data guide incremental enhancement and do not over 
anticipate user needs. 

Poon et al. (2006) 

Make the active/expired/discontinued status of medications clear on the computer 
display. 

Boockvar et al. (2011) 

Electronic sources of information should be used in conjunction with information obtained 

from patient interviews to identify actual medication usage, validate information from 

electronic databases, and gather medication information that may not be recorded in 

databases. Electronic sources should complement (and not replace) obtaining information from 

the patient interview to develop an eBPMH. 
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The MedRec tool should clearly show where to insert revisions to the medication 
history, changes to the outpatient/inpatient orders and medication discrepancies 
that have been resolved. 

Boockvar et al. (2011) 

Annotation of medication lists may have an important role in MedRec; it is not 
always included in eMedRec systems, but should be. 

Owen et al. (2011) 

The user interface should allow physicians to enter rationale for prescribing 
changes. 

Boockvar et al. (2011) 

Ensure the system anticipates and meets users’ relevant information needs. Agrawal and Wu (2009) 

Linking medications to patient problems/diagnoses should also be included in 
eMedRec functionality. 

Stock, Scott, and Gurtel 
(2009) 

Relevant information should be presented so that minimum effort or clicks are 
needed. 

Agrawal and Wu (2009) 

Users should be provided with visible and transparent feedback regarding their 
performance. 

Agrawal and Wu (2009) 

The system should have redundancies so that critical process steps are not missed. 
(Caution should be exercised so as to not to add work for clinicians). 

Agrawal and Wu (2009) 

Compliance is a challenge for novel workflows and may be improved through user 
feedback and/or “hard stops.” 

Agrawal and Wu (2009) 

Education programs must be designed around the capability of the end users, and 
should be available to clinicians when and where they provide care. Boockvar et al. (2011) 

Grouping and animation, along with other interface design strategies which reduce 
cognitive load, was shown to be faster and more accurate for clinicians.  Less errors 
were made. Use Human Factors Principles when designing. 

Plaisant et al (2015) 
Belden et al (2014) 

Lessons Learned from the Workflow and Sociotechnical Perspectives 

All stakeholders should be involved, including clinicians as well as personnel who 
perform other tasks such as chart reviews or quality evaluations. 

Agrawal and Wu (2009) 

Workflow challenges that have been reported have included the timing of report 
printing, deciding who would print the report, and delays in pharmacy staff 
receiving a copy of the report. (Murphy 2009, p. 2129-2130). These challenges were 
addressed by:  

 Setting a minimum turnaround time of two hours’ advance notice to 
provide pharmacists with enough time to review the discharge orders and 
print the discharge take-home-medication report before patient discharge 
from hospital. (p. 2130) 

 Nurses providing a copy of the report to pharmacists instead of waiting for 
the unit clerk to disassemble the chart and then provide a copy of the 
discharge orders to the pharmacist. (Murphy, 2009, p. 2130). The form was 
subsequently shortened and the duplicate check boxes were removed. 

Murphy (2009, p. 2129-
2130) 

Lessons Learned from Health Informatics 

Make sure differing medication terminologies are taken into account in the system 
(e.g., brand versus generic). 
 

Poon et al. 2006. 
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Clinical workflow should be analyzed and documented before developing the 
system because a robust understanding of the workflow and users’ roles is crucial to 
successful implementation of a new system. 

Agrawal and Wu (2009) 

Representative end users should be involved in developing implementation 
strategies. 

Agrawal and Wu (2009) 

eMedRec should be integrated within the workflow of the clinical workplace. Agrawal and Wu (2009) 

The eMedRec intervention-provider fit should reflect the mission, objectives and 
routines of the host. 

O’Laughlin, Renaud, 
Richard, Sanchez Gomez, 
and Paradis (1998) 

Over-automation of workflow should be avoided because it may introduce new 
types of errors. 

Agrawal and Wu (2009) 

A highly reliable and visible system should be created. White et al. (2011) 

Lessons Learned from an Organizational Perspective 

Leadership commitment and support is essential to ensure that eMedRec is and 
remains an organizational strategic priority with adequate human and fiscal 
resources allocated to the work. 

Boockvar et al., 2011 

This work needs to be integrated into the overall IM/IT plan for the broader 
organization. Boockvar et al., 2011 

Implementation of eMedRec should support and align with other technologies 
related to medication management, such as CPOE. 

Borycki and Kushniruk, 
2008 

A comprehensive education and re-education plan for all practitioners, clinicians 
and end users needs to be developed with adequate resources attached. Boockvar et al., 2011 

An evaluation strategy with relevant and meaningful measures needs to be 
developed at the outset of the project and, integrated into the organization-wide 
quality improvement/patient safety program. 

Boockvar et al., 2011 

Clinician scepticism about the benefits of eMedRec on clinical outcomes should be 
addressed. 

Lorenzi an Riley (2010) 

Seek effective communication among members of the team involved in 
implementing eMedRec, as well as with the organization. 

Joint Commission (2010) 

There should be leadership and support that promotes a culture of safety. White et al. (2011) 

All clinicians, practitioners and end users roles and responsibilities in implementing 
and deploying eMedRec should be clarified. 

White et al. (2011) 

Clearly defined and actionable policies and procedures should be developed 
because as a multistep longitudinal process involving multiple clinician groups, it is 
inherently complex and vulnerable to breakdown. 

Agrawal and Wu (2009) 

Consider the impact upon patient care and clinician concerns about potential 
negative consequences. 

Joint Commission (2010); 
Lorenzi and Riley (2010); 
Institute of Medicine, 
(2011) 

User efficiency and adoption could benefit from more training/practice. Boockvar et al. (2011) 

Ensure a backup plan is in place and communicated to all staff for times when 
eMedRec is not available due to system failure or scheduled downtime for system 
maintenance. 

Boockvar et al. (2011) 
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Resistance from medical staff during hybrid implementation of eMedRec can be 
addressed by:  

 including check boxes for duplicate orders, flagging hospital therapeutic 
interchanges, and reducing confusion upgrading the EMR such that  brand and 
generic names were displayed on the report  

 pharmacy representatives attending weekly physician meetings on the medical 
unit to allow for a continual dialogue regarding the new report form and 
process 

Murphy et al. (2009, p. 
2129) 

Efforts must be made to ensure the sustainability of eMedRec. White et al. (2011) 

Form a multidisciplinary working group, share baseline metrics, educate physicians 
and address concerns, provide daily user reports, incorporate e-MedRec into 
mandatory EMR training, provide e-mail reminders, disseminate successes and 
lessons learned 

Taha et al. (2016) 

 

Tips, Advice, and Lessons Learned from Canadian Users 

 
Participants from the online survey conducted in 2013, who indicated they had implemented eMedRec to some 
extent, were invited to participate in a subsequent phone interview to collect more detailed data about their 
experiences. Fourteen (n = 14) participants, each representing different organizations in Canada, were interviewed.  
Here is some of the advice they would give to others who are thinking about transitioning to eMedRec.  

eMedRec Process 

 Do not overestimate the capabilities of eMedRec.  

 Interoperability is ideal for improving efficiency and patient safety where eMedRec is concerned. 

o If implementation of CPOE is planned, it may be prudent to wait until its implementation before 
implementing eMedRec fully. eMedRec is much more efficient than paper. When paper MedRec 
was implemented it may have given providers a false impression of the workload and this should 
be discussed when creating buy-in for adoption of the electronic process.  

 Mixed systems may create gaps in communication that should be noted and addressed. 

 After a pharmacist reconciles a patient’s discharge medications, there is no assurance that his or her advice 
has been considered.  

 Gaps may occur at times of reduced staffing (e.g., weekends and evenings) which could result in printed 
forms and lists with missing medication information.   

 Rural facilities may be more challenging to transition to eMedRec because of infrastructure (e.g., unreliable 
internet access, limited implementation of other health IT).  

 Standardization of MedRec processes through eMedRec implementation can improve quality of care.  
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Compliance 

 Compliance improved when patients could not be admitted until their BPMH were entered; however, 
reconciliation was not mandatory.  

 An understanding of the importance of MedRec is needed to motivate compliance. 

o Nurses did not always see the value of doing a quality BPMH because the value is demonstrated 
upstream in the patient care process and the quality of the BPMH suffered as a result. 

 System notifications facilitated compliance. 

o Flags next to patient name to indicate readiness for admission, transfer and discharge MedRec.  

o Pharmacists were provided with lists of patients requiring BPMHs.   

o The most responsible provider is notified when the BPMH is available for MedRec. This reminder 
can be discarded, but will pop up again the next time the chart is opened.  

 Continuous evaluation is required to ensure the process is successful.  

o Adjustments in policy and re-education may help improve compliance.  

 Consider implementing one or more hard stops for eMedRec to ensure compliance. 

o Patients cannot be discharged without having discharge medications reconciled with provincial 
drug databases/drug information databases/drug information systems. 

 Provincial drug databases are a helpful starting point but cannot replace patient interviews. 

o Many medications are not available on provincial drug databases (e.g., HIV medications, 
chemotherapy medications).  

o Providers may overly rely on provincial drug databases being correct instead of interviewing 
patient.  

 Patients may be taking medications differently than prescribed (e.g., decreased dose of warfarin after 
prescription has been filled, cutting pills in half) and these medications may not be included in the typical 
90- day refill display. 

o Adjusting so that the provincial drug database displays 120 days of medications was one strategy 
used to get a more comprehensive list. 

 Provincial drug databases may be read-only which impedes communication among providers and seamless 
care. 

Challenges with Ordering 

 There may be challenges with physicians “re-ordering” some medications. Strategies need to be developed 
to address this issue prior to implementation and may include: 

o If a physician can put a medication on hold, then they can re-prescribe it. 

o Add a mechanism for a MedRec referral. 

Formulary Substitutions 

 It is helpful for providers if specifications include automatic substitutions for acceptance at admission and 
automatic defaulting back to home medications to increase the efficiency at discharge.  
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Conclusion 

MedRec is complex and challenging to implement reliably across all interfaces of care without the support of 
technology. eMedRec will facilitate MedRec from admission through discharge if the systems are intuitive, easy-to-
use and support the clinicians’ workflow. In order to reduce the potential for unintended consequences such as: 
technology-induced errors, resistance to use and inefficient workarounds, extensive planning is required to ensure:  

 Sufficient overall resourcing of the system, staff and training costs.  

 Identification, mapping and documenting of current MedRec practices, issues and gaps before proceeding 
to eMedRec 

 The characteristics of an eMedRec solution are aligned with patient safety principles, effective MedRec 
processes, and the organizations requirements prior to the purchase of the system.   

 Careful consideration of the integration of eMedRec with existing Health IT and infrastructure.   

 Evaluation before, during and after implementation. 
 

While the focus of this toolkit is on the acute care environment, MedRec is a challenge at all interfaces of our 
health system.  On the horizon are eMedRec solutions that will engage patients using mobile technology (Long et 
al, 2016, Heyworth 2014); integration into primary care (Cadwallader et al, 2013); interfaces with primary care  and 
pharmacy claims (Comer D, 2015); and home care to primary care integration (Kramer H, 2016).  A prototype using 
blockchain technology has already been developed and has tremendous potential for providing secure access, 
confidentiality, authentication and data exchange and management while retaining the evolving medication list in 
one place (Ekblaw A et al, 2016).  

When implemented appropriately, eMedRec has the potential to create a safer more efficient system contributing 
to improved quality of care and patient safety. 
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Appendix A – Checklists and Tools 

eMedRec Implementation Checklist 

Adapted with permission from the MARQUIS Manual (2014, p. 92) and Acute Care GSK (2017, Appendix A) 
 
 

eMedRec Implementation Checklist 

1. Gain and secure senior leadership commitment  ☐ 

☐ Secure senior leadership commitment 

☐ Develop a communication plan to inform senior leadership and staff about eMedRec implementation 
progress 

☐ Identify resources that may help facilitate eMedRec implementation within your organization 

☐ Identify organizational support challenges that may impede eMedRec implementation 

☐ Project is linked to the hospital’s quality / safety reporting structure 

2. Form a team ☐ 

☐ Physician 
☐ Nurse 
☐ Pharmacist 

☐ Pharmacy Technician 
☐ Educator 

☐ Affiliated Staff 
☐ Patient or Family Representative  
☐ Senior Administrator 

☐ Quality Improvement Expert 

☐ Medication Reconciliation Expert  

Technical Expertise (of those that apply) 

☐ Team Leader 
☐ Content Expert 
☐ Data Analyst 

 

☐ Opinion Leader / Clinical Expert 
☐ Project Manager 
☐ Informatics 
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eMedRec Implementation Checklist 

3. Define the project  ☐ 

Set aims (goals and objectives)  
Make sure the goals and objectives for your eMedRec implementation are S.M.A.R.T.E.R. (Doran, 1981) 

☐ Specific 

☐ Attainable 

☐ Time-bound 

☐ Re-evaluate 

☐ Measurable 

☐ Relevant  

☐ Evaluate  

 
  Identify project scope 

☐ Determine what is within and beyond the realm of the eMedRec implementation. 

  Identify existing and needed resources 

☐ 
Outline what you have that will support the eMedRec implementation and what you need to acquire to 
support the implementation. 

        Collect baseline data 

☐ On  current level of automation and access to electronic resources needed before proceeding 

☐ Map current processes (paper-based  / electronic) and ideal process with interdisciplinary team 

        Risk Assessment 

☐ Have you selected a risk assessment model (a protocol or algorithm for identifying patients at increased 
risk for post-discharge adverse drug events?) 

☐ If yes, have you developed recommendations for different levels of risk? 

4. Establish policies and procedures for eMedRec ☐ 

☐ Establish your hospital’s definition of eMedRec 

☐ Establish the management infrastructure for oversight of eMedRec 
         Establish how the management infrastructure plans to measure and evaluate eMedRec 
☐ What data will be reviewed 

☐ The person responsible for reviewing data  

☐ The frequency of data review 

If applicable, develop organizational policies for the following: 

☐ An individual (or role) with overall responsibility for eMedRec 

☐ Individuals (or roles) with responsibility for each component of medication reconciliation 



 

© 2017 AE Informatics, CPSI, Infoway, ISMP Canada, University of Victoria (School of Health Information Science)        

42 

eMedRec Implementation Checklist 

☐ Communicate the process of what needs to be performed during each episode of eMedRec 
5. Conduct your selection/procurement of needed electronic components to carry out eMedRec ☐ 

☐ See Ideal Features of eMedRec Tool Checklist. 

☐ See eMedRec Evaluation Checklist 

6. Design the change management and educational program. ☐ 

7. Start with a small pilot project (e.g. on admission to one hospital unit) and build expertise in 
reconciling medications. ☐ 

8. Evaluate improvements being made – Collect data and identify ways the process can be improved.    ☐ 

9. Spread eMedRec across the organization. ☐ 
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Ideal Features of eMedRec Solution Checklist 

(Adapted with permission from the MARQUIS Manual 2014 p. 77-80) 
 

Ideal Features of eMedRec Solution Checklist 

1. Describe the current IT landscape within your organization:                                                                                  ☐ 

☐    Use of Computerized Provider Order Entry (CPOE). 

☐ Use of an inpatient electronic Medical Record (EMR). 

☐ Use of an electronic Medication Administration Record (eMAR). 

☐ Use of an eMedRec tool. 

☐ Investigate plans to change the current health information systems in the next 1-2 years. 

☐ Investigate organizational willingness to invest in any new systems. 

2. Ideal features of an eMedRec tool                                                                                                                                 ☐ 

☐ Displays current medications and eBPMH lists side by side to facilitate comparison. 

☐ Allows filters for sorting medications for example, by therapeutic class, most recent date prescribed, 
ordering physician, discontinued medications, etc. 

☐ 
Displays medication history (current and previous, active and discontinued medications), ideally 
medications are displayed on a timeline. 

☐ Allows modification of medications: continue, discontinue, hold (optional), or change from the same 
screen. Ideally, the system is integrated with CPOE (if applicable) so that new medications can be 
prescribed as well. 

☐ 
Clearly identifies automatic formulary substitutions and automatically reverts these to original 
medications during discharge eMedRec. 
 

☐ For pre-admission accounts, allows eMedRec to occur any time before schedule re-visit (e.g., 
surgery). 
 

3. Access to electronic source of preadmission medication information                                                                   ☐ 

☐ Community pharmacy prescription data. 

☐ Medication lists from ambulatory EMRs. 

☐ 
Discharge medication orders from recent hospitalizations at participating hospitals and/or hospitals 
in the region. 

☐ 

 
Medication lists from patient personal health records (ideally linked to the ambulatory EMR) and 
electronic provincial medication record. 
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Ideal Features of eMedRec Solution Checklist 

4. Facilitates the comparison of various sources of preadmission medication information ☐ 

☐ Identifies the source(s) of information for each medication. 

☐ Displays dates prescribed/ordered as appropriate for each source.  

☐ Highlights differences in doses frequencies, routes, and formulations for each medication. 

☐ Allows sorting of medication by name, class, date and source. 

5. Ability to show patient adherence to medications ☐ 

☐ 
Calculation of medication possession ratio and/or graphs of medication possession time based on 
pharmacy fill and refill data. 

☐ 
Access to any documented information from EMRs and PHRs regarding medication adherence 
includes rational , side effects, intolerances etc. 

6. Documentation of the electronic Best Possible Medication History (eBPMH) ☐ 

☐ Ability to create a eBPMH separate from the sources on which it is based 

☐ 
 
Ability to pull medications from electronic sources into an eBPMH (with or without changes). 
 

☐ 
Ability to add new medications into the eBPMH based on other (non-electronic) sources of 
information. 

☐ 
 
Ability to update the eBPMH at any time during the hospitalization. 
 

☐ 
Ability to document the quality of the eBPMH (from a list of choices) in the opinion of the history- 
taker and for that information to be clearly visible to any other provider who pulls up the medication 
list. 

☐ 

 
Ability to document the sources of information used to create the eBPMH from a list of coded 
choices and for that information to be clearly visible to any other provider who pulls up the list. 
 

☐ 
 
Ability to update the eBPMH at any time during the hospitalization. 
 

☐ 
Audit trail to document changes to the eBPMH made during the course of hospitalization, including                   
when and by whom (person and role). 

7. Facilitation of eBPMH Sign-off ☐ 

☐ Sign-off that the eBPMH is ready for comparison to the admission orders (reconciliation). 

☐ Ability to document verification of BPMH by a second clinician 
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Ideal Features of eMedRec Solution Checklist 

8. Facilitation of admission orders based on the eBPMH ☐ 

☐ 
Document the planned action on admission for each eBPMH medication: continue without changes, 
continue with changes, substituted for a different medication, temporarily hold, discontinue. 

☐ Ability for continued medications to link to the admission order entry process. 

9. Facilitation of reconciliation at admission ☐ 

☐ Ability to compare and flag differences between eBPMH and admission orders. 

☐ Document intentional reasons for changes from the eBPMH to admission orders. 

☐ Modify admission orders as needed to resolve unintentional discrepancies. 

☐ Ability to document verification of admission orders by a second clinician. 

10. Facilitation of medication ordering at intra-hospital transfer ☐ 

☐ 
Compare eBPMH to current (pre-transfer) inpatient medications (e.g., differences in medications, 
dose route frequency of formulation highlighted). 

☐ 
The ability to order medications from eBPMH or the current pre-transfer medication list as transfer 
orders (with or without further modification). 

☐ Ability to add new medications to transfer orders (i.e., not on either list) 

11. Facilitation of medication reconciliation at intra-hospital transfer ☐ 

☐ Compare and flag differences among eBPMH, pre-transfer medications and transfer orders. 

☐ Document intentional reasons for changes made to transfer orders. 

☐ Modify transfer orders as needed to resolve unintentional discrepancies. 

☐ Ability to document verification of orders by a second clinician. 

12. Facilitation of medication ordering at hospital discharge ☐ 

☐ 
Compare eBPMH to current (pre-discharge) inpatient medications (e.g., differences in medications, 
dose, route, frequency of formulation highlighted). 

☐ 
The ability to order medications from eBPMH or the current pre-discharge medication list as 
discharge orders (with or without further modification). 

☐ Ability to add new medications to discharge orders.(i.e., not on either list) 

☐ Ability to run decision support on entire discharge medication regimen (e.g., for duplicate therapy) 

☐ 
 

Ability to transmit electronic prescription or print and sign prescriptions at discharge (from final 
verified medication orders) 
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Ideal Features of eMedRec Solution Checklist 

13. Tools to facilitate patient/caregiver education                                                                                                      ☐ 

☐ 
Ability to print a final discharge medication list in patient-friendly language that clearly indicates                         
(with pictures if possible) the indications of each medication, time(s) of day to take it, number of                          
pills/sprays, etc. with each administration, and common side effects to watch for. 

☐ 
Ability to clearly display the differences between pre-admission and discharge medication regimens,                           
including which medications are new, which have had changes in dose/frequency/route/formulation,                          
which are to be continued without changes and which preadmission medications should be stopped. 

☐ 
Ability to add standardized medication educational materials (e.g. 5 Questions to Ask About Your                           
medications) and for high-alert medications (e.g. anticoagulants, insulin etc.) 

14. Tools to facilitate communication with post-discharge providers                                                                       ☐ 

☐ 
Clear documentation in the discharge paperwork of the discharge medication regimen, including a 
clear explanation of changes compared with the preadmission medication regimen and reasons for 
all changes. 

☐ 
Ability to transmit this information electronically to post-discharge providers (e.g., to their 
community pharmacy, ambulatory EMR, sub-acute facility/Long-term care facility EMR, via online 
portal to hospital’s information systems, or through health information exchange program). 

15. Tools to facilitate compliance with medication reconciliation process                                                              ☐ 

☐ Ability to track timing of BPMH documentation relative to time of admission 

☐ 
Provide alerts, reminders and/or hard stops if eBPMH or reconciliation has not been completed in a                  
timely manner. 

☐ 
Ability to stop the discharge process unless eBPMH has been verified and every medication in the                      
BPMH and current inpatient regimen have been reconciled with the discharge medication regimen. 

☐ 
Ability to generate real-time reports of all patients with discharge orders completed and in need of                      
reconciliation. 

16. Tools to identify high-risk patients                                                                                                                            ☐ 

☐ 

Automatically identify and generate a report of patients at high-risk for medication problems (e.g., 
based on the number and/or classes of medication in the eBPMH in admission or discharge orders, 
and/or based on the number of changes from pre-admission to discharge medications) so that 
further action can be taken. 

17. Facilitation of reconciliation at hospital discharge                                                                                               ☐ 

☐ Compare and flag differences among eBPMH, pre-discharge medication list and discharge orders. 

☐ Document reasons for intentional changes made to discharge orders (e.g., compared with the eBPMH). 

☐ Modify discharge orders as needed to resolve unintentional discrepancies. 

☐ Ability to document verification of discharge orders by a second clinician. 
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eMedRec Evaluation Checklist 

eMedRec Evaluation Checklist 

1. Evaluate usability of the eMedRec tool ☐ 
Prepare 

☐ Test the equipment to collect the audio and screen recordings. 

☐ Select the representative tasks and users for testing the tool. 

☐ Obtain ethical approval through your organization’s ethical review board. 

Test 
Record representative users performing the following tasks: 

☐ Collecting the electronic Best Possible Medication History (eBPMH). 

☐ Revising / Updating the eBPMH. 

☐ Comparing two different medication lists for discrepancies. 

☐ Resolving unintentional and undocumented intentional discrepancies. 

☐ Generating an electronic Best Possible Medication Discharge Plan eBPMDP that includes: 

 ☐ Medication regimen for patients in consumer friendly language. 

 ☐ Communicating the medication regimen to the next provider (e.g., family physician). 

 ☐ 
Communicating the medication regimen and new prescriptions to the community      

pharmacy. 

☐ Other tasks? 

Analyze The Data 

☐ Transcribe the audio recordings and annotate the video records. 

☐ Identify where users encountered usability issues. 

Revise the eMedRec System 

☐ 
Work with IT staff and/or vendor to customize the solution to ameliorate the usability issues 

identified. 

2. Evaluate the influence of eMedRec on workflow ☐ 

3. Estimate the impact of eMedRec on organizational costs ☐ 

☐ 
Use Meisel’s formula (p. 85, MARQUIS Manual) to estimate the net cost of eMedRec 

Implementation. 

☐ Use Rough’s (p. 87, MARQUIS Manual) formula to justify the use of pharmacy staff in eMedRec. 
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Recommendations for Successful Development and Implementation of eMedRec Tools 

 
Reproduced with permission. Marien S and colleagues, 2016.  Electronic tools to support medication reconciliation 
– a systematic review.   
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Appendix B – What does eMedRec Look Like? 

In this section we will illustrate some examples of eMedRec tools and processes. These examples are from existing 
eMedRec systems and user interfaces in Canada and internationally.  
 
The following figure shows an eMedRec tool developed for use in Veterans Affairs hospitals. The tool provides a 
template for showing active and expired medications for in-patient medications, out-patient medications and non-
VA medications. The provider who interacts with this tool indicates (by selecting medications and typing) in the 
template if there are discrepancies in medication lists. Tabs that are linked to a range of reports and electronic 
notes relevant to the patient’s condition are at the bottom left side of the screen in Figure B1. This shows the 
capability of integrating eMedRec with other types of HIS, including patient and hospital records and reports to 
support provider decision-making. This particular eMedRec tool is integrated with one of the most comprehensive 
and integrated EHR systems in the world. 
 

 
 

Figure B1. Computer screen shot of a medication reconciliation tool showing template for reconciling admission 
medication list – used with permission from Boockvar et al. (2011)  
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Figure B2. shows how an e-MedRec system (on admission), allows the clinician to enter information about the 
community medication usage. Adherence can be documented in addition to the source of information, who 
prescribed it and what pharmacy it was dispensed from.   

 
 

Figure B2. (Reproduced with permission from McGill University) 
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Figure B3.   In this retroactive MedRec model, the hospital admission orders (In-Hospital Meds) are listed beside 
the admission BPMH (Community Meds Validation).  The clinician decides to continue (√), change (∆) or discontinue 
(x).  A summary of the choices made appears on the right hand side of the screen and forms the basis of the 
hospital treatment going forward. 
 

 
 
Figure B3.  Admission Module (Reproduced with permission from McGill University) 
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In another eMedRec system, the following figure shows a screen that displays medications from a variety of 
electronic external sources that are used to create a pre-admission medication lists (a pre-admission list builder). 
This example illustrates good usability principles by allowing users to simply click a button to move medications 
from other lists to the pre-admission medication list.  
 
 

 

Figure B4. Pre-Admission Medication List (PAML) Builder (Reprinted from  Studies in health technology and 
informatics, Vol 129 (Pt 2), Turchin, A., Gandhi, T. K., Coley, C. M., Shubina, M., & Broverman, C.,  The use of 

electronic medication reconciliation to establish the predictors of validity of computerized medication records, 
Page 1022, Copyright (2007), with permission from IOS Press. 

 
 
 

 

 

 

 

 

 

 

 
 
 
 
 
 

The Importance of External Drug Information Sources – Opioid Crisis 
 
The ability to integrate external drug information sources (e.g., provincial drug information or pharmacy dispensing 
records) increases the accessibility of this data to the prescriber.  With the opioid crisis, Provincial Colleges of 
Physician and Surgeons are recommending or mandating that a patient’s medication history from a reliable source 
be consulted prior to issuing new prescriptions for opioids or other high risk medications.  
 
Electronic medication reconciliation software platforms that incorporate this data source automatically enable 
timely access to this medication information while causing minimal disruption to clinical workflow.   
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This screen shot (Figure B5) shows how an e-MedRec system (at internal transfer), allows the clinician to 
discontinue a medication and document the reason for discontinuing.   
 

 
Figure B5. Transfer module.  (Reproduced with permission from McGill University) 
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Figure B6 shows the discharge module in an eMedRec system with the community medication list and the in-
hospital medications side by side for comparison and matched.  Under the Action column, the clinician decides to 
continue (√), change (∆) or discontinue (x).  A summary of the choices made appears on the right hand side of the 
screen and forms the basis for the Best Possible Medication Discharge Plan (BPMDP).  
  

 
 
Figure B6. A Discharge module (reproduced with permission from McGill University) 
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Figures B7 and B8 are examples of print-outs that could be automatically generated electronically and given to 
patients. The reports provide a clear summary of changes (stop, change and new) to a patient’s medications as well 
as a complete medication plan going forward after discharge. 
 

 

Figure B7. A daily medication plan for a patient 
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Figure B8. A daily medication plan for a patient 
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