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Risk Data and Trends  

 
State and federal agencies and healthcare organizations have been collecting data related to 
adverse drug events in healthcare facilities. The data has historically been used for research 
and internal hospital quality improvement; public reporting is a recent development.  Three 
distinctly different data collection methodologies have evolved among these organizations:  

1. Collection of adverse events data from incident reports by nursing, pharmacy, or 
quality staff, usually on a monthly basis;  

2. Discharge abstract data mining, recently with added quality codes; and  
3. Patient satisfaction surveys.  

This section provides an overview of published risk data from these organizations, and also 
provides a description of each organization’s data collection and analysis efforts.  

♦Centers for Medicare & Medicaid Services (CMS) and Agency for 

Healthcare Research and Quality (AHRQ)♦  

HCAHPS Survey 

The Centers for Medicare & Medicaid Services (CMS) partnered with the Agency for 
Healthcare Research and Quality (AHRQ) to develop the Hospital Consumer Assessment of 
Healthcare Providers and Systems (HCAHPS) survey.  Both agencies are part of the U.S. 
Department of Health and Human Services.  CMS is responsible for the providing 
healthcare services to beneficiaries, while AHRQ is charged with improving healthcare 
quality and reducing costs; improving patient safety and decreasing medical errors; and 
broadening access to healthcare services.  

Three goals have shaped development of the HCAHPS survey:  

¶ To produce comparable data on care that allows objective and meaningful 
comparisons between hospitals on issues that are important to consumers;  

¶ To create incentives for hospitals to improve their quality of care through public 
reporting; and  

¶ To enhance accountability for the public investment in health care through public 
reporting of quality of care.  

The National Quality Forum (NQF)-endorsed HCAHPS Survey is 27 questions in length 
and encompasses 7 key topics:  

¶ Communication with doctors  

¶ Communication with nurses  

¶ Responsiveness of hospital staff  

¶ Cleanliness and quietness of hospital environment  

¶ Pain management  

¶ Communication about medicines  
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¶ Discharge information.   

The following questions are patient-centered measures that NQF has identified as useful for 
monitoring medication reconciliation practices: 
 

Question 
Number 

Question 

15 
During this hospital stay, were you given any medicine that you had not taken before?  

16 
Before giving you any new medicine, how often did hospital staff tell you what the 
medicine was for? 

17 
Before giving you any new medicine, how often did hospital staff describe possible 
side effects in a way you could understand?  

 
The national implementation of HCAHPS began on October 1, 2006, with 2800 hospitals 
eligible to participate.  Participation is voluntary; however beginning with fiscal year 2008, 
hospitals that are subject to the Medicare Inpatient Prospective Payment System payment 
provisions must participate in HCAHPS or their Annual Payment Update (APU) will be 
reduced by 2%. 1  
 
The above program information is available on the HCAHPS Web site: 
http://www.hcahpsonline.org. Beginning in late 2007, HCAHPS results will be posted on 
the Hospital Compare Web site, http://www.hospitalcompare.hhs.gov.    At a later date, the 
data may also be reported by the Joint Commission on their Quality Check website: 
http://www.qualitycheck.org.  
 

♦Centers for Medicare & Medicaid Services (CMS)♦  

The Medicare Patient Safety Monitoring System  

The Medicare Patient Safety Monitoring System (MPSMS) is a national surveillance project 
aimed at identifying the rates of adverse events within the Medicare population.  A random 
sample of hospital discharges is selected from the Medicare Hospital Payment Monitoring 
Program. The medical records of the chosen discharges are abstracted at the Medicare 
Clinical Data Abstraction Center, using clinical algorithms to determine if an adverse event 
occurred. An adverse event is defined as an “unintended harm, injury, or loss that is more 
likely associated with a patient’s interaction with the health care delivery system than from an 
attendant disease process.”2  Adverse event hospital quality measures developed for the 
MPSMS meet the following tests:   

http://www.hcahpsonline.org/
http://www.hospitalcompare.hhs.gov/
http://www.qualitycheck.org/
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The event is documented in a characteristic fashion/location in the medical record;  

¶ The event is associated with a specific process of care;  

¶ The event is common;  

¶ The event is responsible for serious morbidity/mortality; and  

¶ The event is preventable or repairable; processes can be developed or prevent or 
decrease the morbidity/mortality associated with the event. 

One of the 15 hospital quality measures collected about adverse events is Adverse Drug 
Events (ADEs). One year of data (2004) is available for the following components of the 
ADE measure, the analysis of which will be published in AHRQ’s 2006 Healthcare Quality 
Report (available in 2007): 

¶ Adverse Drug Events Associated with Anticoagulants (warfarin, heparin and low-
molecular weight heparin);  

¶ Adverse Events Associated with Hypoglycemic Agents; and  

¶ Adverse Events Associated with Digoxin. 

For more information about Medicare’s hospital quality measures, refer to the Web site of 
the project administrator, Qualidigm (Connecticut's Quality Improvement Organization) 
http://www.qualidigm.org. 

Physician Quality Reporting Initiative (PQRI)  

The enabling legislation for the Physician Quality Reporting Initiative (PQRI) is the Tax 
Relief and Health Care Act of 2006.  The PQRI establishes a financial incentive for 
physicians and other specified practitioners to submit quality measures to CMS.  Reporting 
begins for dates of services on or after July 1, 2007.  The 1.5% bonus, which applies to all 
fee-for-service claims submitted under a single taxpayer identification number, is payable if 
at least three PQRI quality measures are reported for at least 80% of applicable cases. The 
PQRI program adopts measures developed for the Physician Voluntary Reporting Program 
(PVRP), which it replaces.   For PQRI program updates refer to the CMS website: 
http://www.cms.hhs.gov/PQRI. The PQRI medication reconciliation measure is described 
as follows: 

Medication reconciliation: Percentage of patients aged 65 years and older 
discharged from any inpatient facility (e.g., hospital, skilled nursing facility, 
rehabilitation facility) and seen within 60 days following discharge in the office by the 
physician providing on-going care who had a reconciliation of the discharge 
medications with the current medication list in the medical record documented. 

http://www.qualidigm.org/
http://www.cms.hhs.gov/PQRI
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Quality Measures Management Information System 

CMS has developed an electronic database that will include a description and specifications 
of all of the healthcare quality measures used by CMS.  It is called the Quality Measures 
Management Information System and can be accessed at http://www.qualitynet.org. 

PSNet and WebM&M Website  

AHRQ has developed a web-based resource, accessed at http://www.psnet.ahrq.gov/ 
featuring the latest news and essential resources on patient safety. The site offers weekly 
updates of patient safety literature and allows users to customize the site around their 
interests (My PSNet). The site is linked with AHRQ WebM&M, a monthly journal that 
features user-submitted cases of medical errors, expert commentaries, and perspectives on 
patient safety. A recent search on “adverse drug events” and then “medication 
reconciliation” returned over 150 relevant citations.  

♦The Joint Commission♦ 

Hospital Accreditation Program 

Facilities accredited by the Joint Commission are required to comply with the standards set 
forth in its Comprehensive Accreditation Manual for Hospitals.  The below medication 
reconciliation standards apply to patient entry into the system (i.e., admission, emergency 
department, and outpatient/ambulatory) and to patient discharge/transfer from the facility.  
Documentation requirements are as follows:3 

Standard Element of 
Performance 

Documentation 

MM 1.10 EP 2 Obtain current medication list. 

PC 15.20 EP 9 Write discharge/transfer medication orders. Provide complete list of 
current medications to patient. 

PC 15.30 EP 1 Write discharge/transfer medication orders. Provide complete list of 
current medications to the next provider (if known). 

 
The Joint Commission requires hospitals to adopt a consistent process to check the list of 
current medications for duplication, omission, or potential interaction, and to update it as 
appropriate.  
 

Sentinel Event Review 

Facilities accredited by the Joint Commission are required to review as sentinel events “an 
unexpected occurrence involving death or serious physical or psychological injury, or the risk 
thereof.”  The Joint Commission further specifies that “any patient death, paralysis, coma, or 
other major permanent loss of function associated with a medication error” is reviewable.  
For information about sentinel event review refer to the Joint Commission’s Web site, 
http://www.jointcommission.org/SentinelEvents/ . 

https://www.qualitynet.org/qmis
https://www.qualitynet.org/qmis
https://www.qualitynet.org/qmis
http://www.qualitynet.org/
http://www.psnet.ahrq.gov/
http://www.jointcommission.org/SentinelEvents/


7 

©2007 ECRI Institute ▪ Health Care Improvement Foundation ▪ Delaware Valley Healthcare Council 

 

♦Pennsylvania Patient Safety Reporting System (PA-PSRS)♦ 

Statewide mandatory reporting of adverse medical events and near misses began for 
Pennsylvania hospitals in June 2004. The enabling state legislation, called The Medical Care 
Availability and Reduction of Error Act of 2002, is tied to reforms aimed at mitigating the 
professional liability insurance crisis that has resulted in a decline in healthcare access within 
the state. Reports are submitted through a Web-based system called the Pennsylvania Patient 
Safety Reporting System (PA-PSRS). Reports are analyzed and are used as the basis for 
advisory articles published in the quarterly PA-PSRS Patient Safety Advisory. The Advisory 
provides clinical guidance about patient safety process improvements that may help to 
reduce patient harm.  For example, in 2005 an advisory was published about insulin therapy.4   

Medication errors are also forwarded to the Institute of Safe Medication Practices (ISMP) 
for their review. 

During 2005, PA-PSRS received 42,371 reports of medication errors, representing 26% of 
submitted reports.  Medication errors were the most frequently reported hospital event. Of 
the medication error reports, 299 were identified as serious events, representing 1% of 
reported serious events.  There were 11 reported medication error-related patient deaths in 
hospitals, representing 2% of the statewide reported deaths from events. 

The 2005 statewide reported rate was 4.6 medication errors per 1,000 patient days, with 
regional differences consistent with overall reporting rates.  Although most medication 
errors involve adults, medication errors involving adolescents and children were more likely 
to result in patient harm.  PA-PSRS analysis of medication events found that communication 
between providers was the most frequently cited contributing factor that may have caused 
the medication error. 
 
Other states have also recently instituted mandatory reporting of adverse events.  As of July 
1, 2007, California hospitals will be required to report to the state’s Department of Health 
Services (DHS) adverse events selected from the NQF list of serious events that should 
never happen in healthcare facilities.   An event among the list is “a patient death or serious 
disability associated with a medication error, including, but not limited to, an error involving 
the wrong drug, the wrong dose, the wrong patient, the wrong time, the wrong rate, the 
wrong preparation, or the wrong route of administration, excluding reasonable differences in 
clinical judgment on drug selection and dose.”5  The Department is required to investigate 
and substantiate each report and to monitor the hospital until the event is resolved.  By 
2009, the outcomes of DHS-verified reports become public information. 
 

♦United States Pharmacopeia (USP)♦  

The United States Pharmacopeia (USP) sets quality standards that manufacturers of 
prescription and over-the-counter medications must meet, by federal law, to make their 
products available in the United States. USP is a nonprofit, nongovernmental, science-based 
public health organization, funded through revenues from the sale of pharmaceutical 
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products and services.  USP operates two reporting programs that capture information about 
medication errors, the Medication Errors Reporting Program (MERP) and MEDMARX. 
USP is a U.S. Food and Drug Administration (FDA) MedWatch partner.  All information 
reported to either system is reviewed for health hazards and forwarded to the FDA and to 
the manufacturer, where an ongoing dialogue is maintained about drug naming, labeling, and 
packaging. 

The MERP, operated by the USP in cooperation with the Institute for Safe Medication 
Practices (ISMP), allows healthcare professionals to report potential and actual medication 
errors directly to USP on a confidential and anonymous basis. Reports may be made online 
or by mail using a form available at www.usp.org.  Several types of medication errors that 
may be reported to MERP include:  

¶ Misinterpretation  

¶ Miscalculation  

¶ Misadministration  

¶ Difficulty in interpreting handwritten orders  

¶ Misunderstanding of verbal orders  

MEDMARX:  Hospital Reporting Program for Medication Errors and Adverse Drug 
Reactions 

Hospital may subscribe to USP’s MEDMARX reporting program, an Internet accessible 
database for adverse drug events. Data is entered using standardized definitions and 
structured formatting, generally by a hospital pharmacy. MEDMARX is a quality 
improvement tool that tracks and trends adverse drug events (ADEs) and provides 
comparison reports with similar facilities.  Hospitals are encouraged to improve practices by 
reviewing the prevention strategies others have made.  Data can be uploaded from other 
error reporting systems, and memberships can be set up to provide corporate reporting for 
multi-hospital networks. 

The USP Center for the Advancement of Patient Safety (CAPS) conducts data analysis and 
research and proposes standards, recommendation and guidelines to improve patient safety.  
In October 2005, CAPS published an analysis of medication reconciliation errors collected 
during the first 10 months of reporting such errors through MEDMARX.  USP defines 
medication reconciliation as “a process for obtaining and documenting a complete and 
accurate list of a patient's current medications upon admission and comparing this list to the 
physician's admission, transfer, and/or discharge orders to identify and resolve 
discrepancies.”6 

The CAPS analysis found that about two-thirds of the errors occurred during a patient’s 
transition or transfer to another level of care, over one half of the errors were intercepted 
before reaching the patient, and errors made upon admission were most likely to result in 
patient harm, including death. 

http://www.usp.org/patientSafety/mer/
http://www.usp.org/
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Outcome               
(MERP Category) 

Admission Transition/Transfer Discharge 

Potential error (A) 22 29 8 

Intercepted error (B) 231 710 66 

No harm (C - D) 189 575 161 

Patient harm (E - I) 14 15 2 

Total 456 1329 237 

The most frequent type of error associated with each reconciliation failure was as follows: 

Process Step Type of Error Frequency 
Admission Prescribing  49% 

Transition/Transfer Extra dose  70% 

Discharge Omission 76% 

The most frequent causes of reconciliation failures were as follows (multiple causes can be 
attributed to an event): 

Cause of Failure Frequency 
Performance deficit (performance falls short of expectations) 88% 

Transcription inaccurate/omitted 84% 

Documentation  83% 

Communication  82% 

Workflow disruption 80% 

 

♦Institute for Safe Medication Practices (ISMP)♦  

The Institute for Safe Medication Practices (ISMP) is a nonprofit organization devoted to 
medication error prevention and safe medication use.  The ISMP receives medication error 
reports, both from MERP, the USP nationwide, voluntary program, and from PA-PSRS, the 
state-mandated program.   ISMP analyzes the reports and publishes findings about the 
causes of errors and safe practice recommendations.  

ISMP believes most errors are repetitive events resulting from system failures that can be 
prevented, thus a representative sampling of error reports is sufficient to provide analysis.  
Although it is not necessary to know all errors to develop effective safety strategies, most 
root causes are buried deep within healthcare systems and require expert evaluation to 
determine where failures have occurred.  In addition to endorsing reporting systems, ISMP 
makes the following recommendation to reduce error and improve medication use:7 

¶ Practitioner review of drug products prior to FDA approval 

¶ Patient education and involvement  

¶ Improved technology.   
o Over half of prescribing errors can be prevented through computerized 

physician order entry (CPOE).   
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o Systems must be implemented that merge patient and drug information in a 
way that consistently detects and prevents ADEs.  

¶ Continuous quality improvement activities aimed specifically at preventing well-
known and repetitive categories of patient errors 

Medication Safety Alert:  Building a Case for Medication Reconciliation 

ISMP continues to receive many error reports that are the direct result of failed 
communications about prescribed medications during vulnerable transition points in the 
continuum of care.   In a Medication Safety Alert published in 2005, ISMP offers the 
following steps for a medication reconciliation process:8 

¶ Obtain a medication history. Obtain an accurate list of the patient's current 
medications before administering the first dose of medications (except in emergency 
or urgent situations). Use a specific form to document the dose, route, frequency, 
indication, and time of last dose for each medication as well as patient compliance 
and the information source. Sources of information may include the patient and 
family, visual inspection of the medications, medical records, the pharmacy, and the 
physician’s office.  

¶ Prescribe medications. As soon as the list is reasonably complete, have the 
prescriber review and act upon each medication on the list while prescribing the 
patient's admission medications.  

¶ Reconcile and resolve discrepancies. Require another person to compare the 
prescribed admission medications to those on the medication history list and resolve 
any discrepancies.  

¶ Reconcile again upon transfer and discharge. When the patient is discharged or 
transferred, the reconciled list of admission medications must be compared against 
the physician's discharge orders along with the most recent medication 
administration record. Any discrepancies must be fully reconciled before discharge.  

¶ Share the list. Communicate a complete list of the patient's medications to the next 
provider of service. This may include sending a list of medications prescribed upon 
hospital discharge to the patient's primary care physician or encouraging the patient 
to share the list with their pharmacy.  
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Evidence-based Practices  

♦Institute of Medicine (IOM)♦ 

Preventing Medication Errors 

The Institute of Medicine (IOM) of the National Academies is an advisor to the federal 
government on medical care, education, and research.  In its 1999 monograph, To Err is 
Human: Building a Safer Health System, the IOM raised awareness about medical errors, 
estimating that medication errors account for 7,000 deaths annually.  In the 2003 Quality 
Chasm Series sequel, Priority Areas for National Action: Transforming Health Care Quality, 
the IOM identified the prevention of adverse drug events (ADEs) as a priority area for 
national action. In its most recent publication, Preventing Medication Errors, the IOM  
developed a national agenda for reducing medication errors that specifies effective evidence-
based prevention strategies.9  This 2007 report is the work of the IOM’s Committee on 
Identifying and Preventing Medical Errors and was funded by the Centers for Medicare & 
Medicaid Services (CMS). 
 
The Committee estimates that the average hospital patient is subject to at least one 
medication error per day, with a wide variation among facilities.  An ADE is defined as an 
injury due to medication and includes both adverse drug reactions and medication errors.  
Any ADE that is associated with a medication error is considered preventable.  The 
Committee estimates that one-fourth of ADEs are preventable.  An estimated 400,000 
preventable ADEs occur in hospitals annually at a cost of $3.5 billion.  
 
This latest IOM report recognized the importance of medication reconciliation in the 
context of establishing and maintaining strong physician-patient partnerships.   Consumers 
should maintain careful records of their medications, and providers should review a patient’s 
list of medications at each encounter and at transition points, especially those between care 
settings.   These changes in the locus of care among sites and providers are error-prone, and 
the process of comparing what medications a patient is taking in each setting typically reveals 
many errors. These errors may include those of transcription, omission, duplication of 
therapy, drug-drug interactions, and drug-disease incompatibilities (e.g., decreased renal 
function).  
 
Medication reconciliation is a multistep process designed to prevent medication errors at 
transition points, with the goal of facilitating continuity of care.  The patient or designated 
person should be involved in discussions with providers at admission and at discharge. 
Implementation at all points of care is a complex undertaking that may require remodeling 
patient flow, provider work flow, and information management.  Studies should be taken to 
determine the most efficient and effective way to reconcile medications.  Actions should be 
taken to overcome barriers encountered during implementation, such as staff acceptance, 
ownership, and concerns about accuracy of patient-supplied medication lists.  
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The IOM report promotes the use of electronic prescribing and clinical support systems that 
check dosages and drug-drug interactions as a way to prevent medication errors.  Medication 
reconciliation is facilitated with the use of computer systems, especially when medication 
data can be transmitted electronically among providers.  Data from a complete and accurate 
medication list is structured into components, such as medication name, dose, route, 
frequency, start date, and duration that can be recognized by the different computer systems 
involved in the transmission.  A hospital electronic health information system is an efficient 
way for members of the healthcare team (e.g., physician, nurse, pharmacist) to access the 
patient’s medication list and medication administration record. 

♦General Accounting Office (GAO)♦ 

ADEs: Substantial Problem but Magnitude Uncertain  

In February 2000 testimony before the U.S. Senate Committee on Health, Education, Labor, 
and Pensions, the General Accounting Office (GAO) reported that ADEs are a substantial 
problem of an uncertain magnitude.  The GAO reported that estimates of nationwide costs 
are difficult to make because of the lack of data on both the incidence of ADEs and on 
resulting mortality.  However, because the use of prescription drugs is so frequent, the GAO 
warned, even a very low rate of ADEs can result in a large number of serious injuries and 
deaths.  The GAO warned that ADEs reported to the FDA do not reflect the nationwide 
incidence of ADEs; newly released products and drugs with post marketing surveillance 
programs form the majority of these reports.  
 
According to research-based evidence, analgesics, psychotropics, and cardiovascular drugs 
are the classes of medications most consistently associated with ADEs.  Medication errors 
most often occur in facilities because of errors in prescribing and administration; pharmacy 
errors are rare.  Common prescribing errors include overdosing and underdosing, 
prescribing drugs to patients with documented allergies, and prescribing drugs known to 
interact adversely with other drugs.  Common administration errors include giving drugs 
other than those prescribed, giving drugs at the incorrect time, miscalculating the prescribed 
dose, and giving patients the incorrect form of a drug.  Outside of facilities, patient 
noncompliance or failure to take drugs as prescribed is a major source of error.  
 
Adverse events caused by human error depend on the presence of identified risk factors.  
Patients who are very ill have a greater risk of ADE.  They are more fragile and may require 
several simultaneous treatments, each with multiple medications; furthermore, the ADE 
symptoms may mimic the patient’s condition.  Drugs with narrow therapeutic ranges, also a 
high risk factor, are consistently associated with dosage error ADEs.  According to a review 
of the research, the implementing the following measures could make it more difficult for 
ADEs to occur:10 

¶ Direct computer entry of prescriptions by physicians 

¶ Unit dosing  

¶ Automated hospital dispensing systems 
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¶ Bar coding of hospital medications 

¶ Focus on high-alert drugs  

¶ Differentiated drug names 

¶ Differentiated packaging 

¶ Standardized packaging 

¶ Educating physicians about pharmaceuticals  

¶ Greater pharmacist involvement in patient care  

¶ Timely feedback to physicians on ongoing ADEs  

¶ Computerized ADE monitoring (i.e., screening electronic records for orders for 
known ADE antidotes or specific laboratory test abnormalities) 

¶ Encouraging hospital staff reporting of medical errors 

 

♦Centers for Education and Research on Therapeutics (CERT)♦ 

Preventable Adverse Drug Reactions: A Focus on Drug Interactions 

In 2002, the Centers for Education and Research on Therapeutics, a research program 
funded by AHRQ in consultation with the FDA, developed a learning module for resident 
physicians that offers a stepwise systems approach to preventing adverse drug reactions 
(ADR) due to drug interactions.  Research indicates that the rate of ADR increases 
exponentially after a patient is on four or more medications.  For many patients the number 
of medications cannot be reduced without doing harm; therefore, the most appropriate 
choices must be made.   Most new drugs are approved with an average of 1,500 patient 
exposures, usually for only a relatively short period of time.  However, some drugs cause 
serious ADRs at very low frequencies, which can only be detected after marketing.  

 
It can be hard to determine if an ADR occurred in a complicated patient receiving multiple 
medications.  However, the temporal relationship of a reaction to the drug’s administration 
and the biological plausibility (whether the drug’s mechanism of action makes this possible) 
can be helpful.   A suspicion of an ADR should be reported to the FDA so that they can 
monitor all of the evidence about the drug.  Many drugs have been withdrawn from a single 
incident (for example, a case report of cardiac arrhythmia).  The FDA is unable to regulate 
prescribing practices, so that drugs that can cause fatal interactions are removed from the 
market despite their effectiveness. 

MedWatch 

Given the vital importance of post marketing surveillance of new drugs, MedWatch, the 
FDA Medical Products Reporting Program, was established in 1993 with the following 
goals:  
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¶ Increase awareness of drug, device and other medical product induced disease and 
the importance of reporting;  

¶ Clarify what should (and should not) be reported to the FDA;  

¶ Make it as easy as possible to report to the FDA; and  

¶ Provide feedback to health professionals about new safety problems with 
pharmaceuticals and medical devices.  

The postage-paid form for voluntary reporting is available from the FDA via the toll free 
number (1-800-FDA-1088) or from the MedWatch website, www.fda.gov/medwatch.  
Safety-related labeling changes, correspondence, safety alerts and FDA public health 
advisories are posted on the MedWatch website. 

Technology, such as computerized provider order entry, electronic medical records, 
screening software, and bar coding, can prevent drug-drug interactions; however, their 
benefit is limited by the fragmentation in the healthcare system and the ability to override 
system checks. Physicians must be educated about clinic pharmacology, frequently consult 
with other members of the health care team, and take the following steps to prevent ADRs:11 

¶ Take a medication history (use acronym: AVOID Mistakes): 
o Allergies?  
o Vitamins and herbs?  
o Old drugs, over-the-counter, as well as current drugs?  
o Interaction potential for ADRs evaluated?  
o Dependence or adherence?  Do you need a contract with the patient to reach 

the therapeutic goal?  
o Mendel: family history of benefits or problems with any drugs?  Should 

pharmacogenetics be considered when tailoring therapy? 

¶ Remember high risk patients 
o Any patient taking two medications  
o Anticonvulsants, antibiotics, digoxin, warfarin, amiodarone 

¶ Consult resources 
o Pocket reference 
o Pharmacists 
o FDA’s MedWatch website 
o Clinical pharmacology website (http://www.goldstandard.com)  
o Mobile drug guide (http://www.epocrates.com) 

http://www.fda.gov/medwatch
http://www.goldstandard.com/
http://www.epocrates.com/
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Case Studies  

♦Mayo Health System: Luther Midelfort♦ 

A multispecialty group at Luther Midelfort, a 310-bed community hospital of the Mayo 
Health System in Eau Claire, Wisconsin, began a medication reconciliation initiative to 
increase practice uniformity as a means of reducing adverse drug events (ADEs).12 13   
Beginning in January, 1998, clinicians reviewed 20 charts per week for 6 weeks for their 
baseline evaluation.  They found that 56% of medication errors occurred at the interfaces of 
care.  The audit revealed of the 283 medication errors detected, only 5 (1.7%) could be 
classified as adverse drug events (ADEs), confirming that most medication errors do not 
pose a significant patient safety concern.   They also found that the list of medications that 
details current drug use was either nonexistent or wrong more than 85% of the time.  During 
this time, pharmacy interventions were 14 per 100 admissions with less than 3 per 100 
having the potential for patient harm, and 1 incident report was filed concerning a 
medication event, suggesting that traditional mechanisms for reporting potentially harmful 
events were inadequate.   
 
The core study group, led by a cardiologist and a pulmonologist, also conducted interviews 
and surveys to assess the problem of medication accuracy.   They found that physicians 
rarely appreciated the time pharmacists and nurses spent clarifying medications, a process 
needed to ensure patient safety, but one that incurred significant operational inefficiencies.  
Patient transfers out of the Coronary Care Unit consumed 60 to 90 minutes of staff time; 
discharges took 45 to 60 minutes of pharmacist time, while nurses spent about 30 minutes 
per patient on admission.  
 
In mid-February of the same year, the group introduced the following admission 
reconciliation process:  At the time of admission, the nurse uses a form as a template to 
collect information about the medications the patient is taking.  Data sources may include 
the patient, their family, their pharmacy or prescription vials, transfer records, clinic records, 
or recent history and physical.  The data source for each medication is identified as well as 
the number of doses taken in a week (or day).  Each medication the patient is taking is then 
reconciled with the physician’s initial medication order. The medication is identified as 
continued, changed, replaced, or held.  The admission intervention was piloted on one unit 
with one nurse and one physician champion and then spread throughout the hospital as 
barriers were removed.  By April 1998, errors decreased from 213 to 80 per 100 admissions 
(2.13 to 0.8 per patient), based on the continued review of 20 charts per week.   
 
Next, discharge reconciliations were initiated.  Home medications that may have been 
omitted on admission were readdressed before discharge.  The nurse reconciled the 
discharge orders with the medication history.  Each medication the patient is taking was 
identified as continued, changed, replaced, or discontinued at discharge.  Finally, transfer 
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reconciliations were initiated.  By July 1998, when the weekly chart reviews ended, errors had 
decreased to 63 per 100 admissions (0.6 per patient).  
 
The researchers also separately tracked ADEs because of their potential for patient harm.  
Since they are low-incidence events, ADE are measured per 10,000 doses.  The group 
adopted the Institute for Healthcare Improvement (IHI) “trigger tool” to identify ADEs (see 
Patient Safety Initiatives).  By May 2001, the hospital reduced ADEs to 31 per 10,000 doses 
from its baseline rate of 75 ADEs per 10,000 doses.  The hospital implemented numerous 
measures in an effort to reduce ADEs; those that standardized practices had the most 
impact.    

¶ Sliding scale insulin protocol 

¶ Warfarin inpatient and outpatient protocols 

¶ Single weight-based heparin protocol 

¶ Premixed heparin solutions 

¶ Pharmacy drug-drug monitoring protocol 

¶ No verbal chemotherapy orders 

¶ Dose limits for chemotherapy 

¶ Pharmacy adjusts all dosages for renal status 

¶ Aminoglycoside protocols 

¶ Elimination of concentrated electrolytes from the floor 

¶ Standard post-operation pain protocols 

¶ Conscious sedation protocol 

¶ All infusions mixed and dispensed in pharmacy 

♦Johns Hopkins Hospital♦ 

The study14, aimed at reducing medication errors in patients discharged from the ICU, arose 
from Johns Hopkins Hospital’s participation in IHI’s Quantum Leaps in Patient Safety 
Program.  Medication reconciliation procedures were first developed and implemented in a 
14-bed ICU the 926-bed tertiary, teaching facility in Baltimore.  This ICU receives 1,300 
admissions annually, about 25 per week.  The implementation process, which began with a 
paper tool called a “discharge survey,” was conducted between July 2001 and May 2002.  
During the study, the group tracked the number of patients that needed to have their orders 
changed as a result of the medication reconciliation intervention. During the baseline period 
the first two weeks of the study the group found that 94% of patients (in the weekly sample 
of records reviewed) had their orders changed. By week 24, this had dropped to 0%, and the 
project was deemed a success.  Within a year, the “survey” was converted into an electronic 
form that is part of the hospital’s electronic medical record.  Use has spread to all four adult 
ICUs and two medicine floors. The steps of the process are as follows: 

¶ Patient is interviewed by the ICU nurse within 24 hours of admission about pre-
hospital medications and allergies (estimated staff time of 20 minutes)  



17 

©2007 ECRI Institute ▪ Health Care Improvement Foundation ▪ Delaware Valley Healthcare Council 

 

¶ Medication orders in ICU are added to the list 

¶ Medications ordered on discharge are compared to both pre-hospital and ICU 
medications by the charge nurse (estimated staff time of 20 minutes) 

¶ An additional check is made to verify that beta blockers are prescribed on discharge 
for cardiac patients according to evidence-based practice  

¶ If the discharge orders are not accurate after reconciliation or beta blockers are not 
ordered, the physician is paged 

Johns Hopkins Hospital believes the medication reconciliation intervention was successful 
due to the collaborative culture in this ICU.  For example, the primary physicians began to 
rely on the accuracy of the prehospital medication list to write discharge orders.  The group 
recognized that medication reconciliation is limited to identifying prescribing errors.  Since 
the study, Johns Hopkins Hospital has implemented a computerized physician order entry 
(CPOE), which may prevent most of the errors corrected by medication reconciliation.  Use 
of CPOE still requires someone to verify that the medications are accurate and appropriate; 
therefore, Johns Hopkins requires that an accurate medication list be maintained in the 
patient’s medical record. 

♦Miami Valley Hospital♦ 

The study15, aimed at reducing medication errors on admission and discharge with the use of 
a new form, arose from Miami Valley Hospital’s participation in IHI’s 2001 Patient Safety 
Collaborative.  Medication reconciliation was first piloted on a 44-bed orthopedic unit at the 
848-bed tertiary, teaching facility in Dayton, Ohio, then spread to the cardiac units and 
finally to the remaining 22 nursing units. After some failed trials, the hospital decided to 
implement a combined admission and discharge order form (borrowed from Missouri 
Baptist Medical Center) as a means of providing the healthcare team with an accurate 
medication history.   This form, called the Physician Admission and Discharge Medication 
Order (PADMO), is used as follows:  

¶ Up to 10 clinically significant medications taken at home are recorded by the nurse 
by taking a patient medication history, including dose, frequency, route, and time of 
last dose.  Obtaining a medication history may require multiple encounters, and the 
hospital found nursing staff is more accessible than pharmacists to do this. The 
nurse indicates which of the medications have already been ordered. 

¶ The physician, within 24 hours of admission, indicates for each of the remaining 
medications whether or not it is to be ordered.  A copy of the signed and dated 
PADMO form is sent to the pharmacy to transmit the new orders. 

¶ On discharge, on the same form, the physician marks which of the at-home 
medications are to be continued.  Space is provided for new medications with a 
check box to indicate that a prescription has been given to the patient. 

Miami Valley Hospital found the following educational format to be successful when 
introducing medication reconciliation practices to staff on each successive unit: 
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¶ History of medication reconciliation; experience of Luther Midelfort 

¶ The Joint Commission’s National Patient Safety Goal 8 

¶ Definition of medication reconciliation 

¶ Hospital’s lessons learned about medication errors, reduced by reconciliation 

¶ Hospital’s history of medication reconciliation; audit data that trends each unit’s 
compliance rate with admission and discharge reconciliation process compared with 
their medication error rate per 100 admissions 

¶ Introduction of the medication reconciliation process and the PADMO form 

The primary barrier the hospital faced was ownership of the reconciliation process.  The 
medical staff, nursing, and pharmacy each own part of the process.  Assignment of 
continuity of medication therapy while the patient is hospitalized was a key issue that 
emerged.  In addition, the physicians had a large variability in discharge practices. 
Preliminary results show a promising drop in medication errors; while full compliance with 
the PADMO order form had yet to be achieved.  The hospital found that implementation of 
medication reconciliation takes consistent communication, perseverance, and a 
multidisciplinary team approach. 
 

♦Providence Health System♦ 

The study,16 conducted by Providence Health System, was aimed at identifying ADEs in 
their Medicare HMO patients recently discharged from the hospital.  A pharmacist contacted 
patients 30 days after discharge from a 420-bed community hospital in the Pacific 
Northwest.  128 patients were interviewed about medication compliance, symptoms, and 
efforts to seek additional care or advice.  
 
More than 80% of respondents reported at least one symptom, and nearly 70% reported a 
symptom that lasted more than one day. The 128 respondents mentioned a total of 339 
symptoms, an average of 2.6 per patient. The most frequently reported symptoms were 
weakness/fatigue, headache/dizziness, cough, and swelling in the legs or ankles. Over one-
quarter of patients rated the discomfort from these symptoms as “quite a bit” or “extreme,” 
and over one-third rated the pain from these symptoms as 5 or more on a 10-point scale. 
Thirty-two percent of patients sought care or advice from a physician about these 
symptoms.  Of these, 62% had changes made in their medications. 
 
Trained physician reviewers identified 31% of patients as having an ADE due to medical 
management. Cardiac and pain medications were the most frequent contributors to ADE. 
The single best predictor of an ADE was the number of medications taken by the patient. 
Respondents had uniformly high ratings of understanding of their medications and 
satisfaction with information they had been given in the hospital.  Less than 7% of patients 
reported any problems obtaining or taking their medications, even though 55% of patients 
reported taking more than ten.  
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The study found that despite efforts to reconcile medications at hospital discharge and 
educate patients as to any changes, quality and patient safety can be compromised at 
transitions in care. Adverse events occur at a high rate, even though patients profess to 
understand and be satisfied with information about their medication regimen. Attention 
must be paid to simplifying medication regimens and reducing the number of medicines.  

♦Partners HealthCare♦ 

Partners HealthCare, an integrated delivery network in Boston, developed a medication 
reconciliation software application at their two academic medical centers, Massachusetts 
General and Brigham and Women’s Hospitals.17   In 2005, when the project began, both 
hospitals had fully implemented Computerized Provider Order Entry (CPOE) with 
essentially all orders entered by the clinician, and one of the hospitals had experience with a 
paper-based medication reconciliation process.  In addition, Partners had implemented an 
Electronic Medical Record (EMR) in the outpatient setting in 60 primary care and 59 
specialty care practices.  The project was undertaken to improve the efficiency of the 
information-intensive and time-consuming activities involved in medication reconciliation.  
 
The project team first drafted generic medication reconciliation processes for inpatient 
admission and discharge.  The team found that lines of responsibility were not clear across 
clinical disciplines, thus the process was described without role assignment as follows: 
 

Admission Process 

¶ Gathering information from multiple sources on patients’ pre-admission medication 
regimens; 

¶ Verifying this regimen against trustworthy information sources; 

¶ Recording the verified information and updating it if new information emerges; 

¶ Deciding whether each medication on the regimen should be continued upon 
admission, and if so, whether the dosage or frequency needs to be changed; and 

¶ Generating appropriate inpatient orders. 

Discharge Process 

¶ Comparing the current inpatient medication list with the verified pre-admission 
medication list to generate the appropriate discharge orders; and 

¶ Highlighting and explaining to patient how the discharge orders differ from the pre-
admission outpatient medication list. 

 
The project team then focused on designing and constructing the Pre-Admission Medication 
List (PAML) that would be readily accessible for use at key admission and discharge decision 
points.  The PAML is built electronically by the admitting clinician, often a house staff, who 
selects medications from a source list that includes the most recent discharge medication 
orders from the CPOE systems and the current medication lists from the EMR.  After a 
medication is added to the PAML, the prescriber indicates whether or not the medication is 
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to be used upon admission.  The application allows for free text when adding an unidentified 
medication to the PAML, and if the patient is unsure of the dose the entry can be marked 
“need to clarify.”  The PAML is saved as “in process” or as “ready for review.”  The 
discharge module facilitates the writing of discharge medication orders.  The PAML and the 
active inpatient medication list are both displayed, so both lists can be considered when 
writing the discharge orders in the CPOE system. 
 
The PAML is accessible both as a stand-alone application and as application embedded 
within a CPOE system that can be summoned on demand when the physician is writing, 
reviewing, or renewing admission and discharge orders. Clinicians would have preferred to 
be able to turn PAML entries into orders, but this was deferred primarily because changes 
are made to the PAML after the initial orders are written (potentially losing the audit trail).   
 
Before introducing the application, the project team worked with each clinical area to 
develop cross-functional flow charts that described the responsibilities of each job function 
(and of the patient) during each step of the admission and discharge medication 
reconciliation processes.   Below is an example of an elective surgery admission process: 

¶ The patient provides the medication history to the nurse practitioner during the pre-
operative visit.   

¶ The nurse practitioner builds the PAML using the medications listed in the PAML 
builder and the medication history.  

¶ The operating room physician: 
o Updates the PAML from the anesthesiologist’s notes; 
o Indicates if each medication will be continued, discontinued, or substituted 

on admission;  
o Refers to the PAML to write medication orders in CPOE.  

¶ The pharmacist reconciles the PAML with the medication orders, contacting the 
surgeon with discrepancies.   

¶ The admitting nurse uses the PAML to confirm the medication list with the patient 
on the day of surgery. 

The PAML builder application was piloted for 10 to 14 days on each of 5 different clinical 
units.  During the pilot 166 PAML were built, with 471 medications transferred from the 
outpatient EMR, 372 from the inpatient discharge orders, and 463 added de novo.  During 
feedback sessions, the project team learned that the process improvement had already 
averted medication errors.  The most significant complaint (other than wanting to transfer 
PAML entries into CPOE orders) was the deficiency of the outpatient EMR.  Based on the 
success of the pilot, the floor-by-floor rollout was scheduled during 2006.  Future 
development plans include extension of medication reconciliation efforts into the outpatient 
setting.  
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Patient Safety Initiatives  

The Institute of Medicine reports, beginning with the 1999 monograph To Err is Human 
(see Evidence-based Practices), have brought concerns about patient safety to the forefront, 
prompting various initiatives aimed at improving healthcare systems. These initiatives have 
the following factors in common:  

¶ Promoting public awareness  

¶ Funding research and systems that collect and report data  

¶ Setting time-limited measurable objectives for change  

¶ Encouraging the implementation of evidence-based practices  

♦National Quality Forum (NQF)♦  

Safe Practices for Better Healthcare  

The NQF is a voluntary consensus standards-setting organization that began in 2000 as a 
public-private collaborate. In 2006, this diverse group of healthcare stakeholders endorsed 
an updated list of Safe Practices, adding medication reconciliation to its recommendations.   
The NQF rationale for its medication management standards is as follows:  

Medication-use systems are complex and inherently high risk and error-prone, with 
preventable adverse drug events often occurring as a consequence of a combination 
of human and environmental factors, including increasingly complex medication 
therapies and error-prone prescription and distribution methods and systems. The 
development, reconciliation and communication of an accurate medication list 
throughout the continuum of care is essential in the reduction of transition-related 
adverse drug events.18   

The NQF has endorsed the following recommended practice:  

NQF-SP 14: The healthcare facility must develop, reconcile, and communicate an accurate 

medication list throughout the continuum of care. 

¶ A standardized process must be in place to obtain and document a complete list of 
each patient’s current medications at the beginning of each episode of care at the 
facility, with the active involvement of the patient and, as appropriate, family or 
caregiver. 

¶ The list includes those medications prescribed by the organization’s first provider of 
service and comparison of all medications the organization subsequently prescribes 
or administers to those on the list. 

¶ The complete list of the patient’s medications must be communicated to the next 
provider of service, the patient and, as appropriate, family/caregiver when a patient 
is referred or transferred to another setting, service, practitioner, or level of care 
within or outside the facility. 
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¶ Providers receiving the patient in a transition of care should check the medication 
reconciliation list to make sure it is accurate and in concert with any new medications 
that is ordered/prescribed. 

¶ The list should include the full range of medications as defined by accrediting 
organizations such as the Joint Commission. At a minimum, the list should include: 

o Prescription medications 
o Sample medications 
o Vitamins 
o Nutriceuticals 
o Over-the-counter drugs 
o Complementary and alternative medications 
o Radioactive medications 
o Respiratory therapy-related medications 
o Parenteral nutrition 
o Blood derivatives 
o Intravenous solutions (plain or with additives) 
o Investigational agents 
o Any product designated by the FDA as a drug 

At a minimum, reconciliation must occur any time the organization requires that orders be 
rewritten and any time the patient changes service, setting, provider, or level of care and new 
medication orders are written. For transitions not involving new medications or rewriting of 
orders, the organization should determine whether reconciliation must occur. 
 
The NQF offers the following additional advice about medication reconciliation: 

¶ Develop and use a standardized template form to gather information about current 
medications and medication allergies. 

¶ Educate providers about the evidence base of complementary and alternative 
medication (CAM), and encourage them to educate their patients. 

The NQF suggest the following indicators be collected to measure performance 
improvement related to its Safe Practice of medication reconciliation: 
 
Outcome measure 

¶ Adverse drug events causing harm to patients, including death, disability, or 
preventable harm requiring further treatment;  

Process measures 

¶ Number of unreconciled medications per 100 patient admissions; 

¶ Unreconciled medications per patient;  

¶ Number of patients with unreconciled medications in the area of focus (admission, 
transfer, or discharge).  
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Structure measures  

¶ Verification of implementation of medication reconciliation 

¶ Formal accountability for performance improvement. 

Patient centered measures 

¶ Patient participation in maintaining their medication lists. 

¶ NQF-endorsed HCAHPS patient satisfaction survey (see Risk Data and Trends)  

Serious Reportable Events in Healthcare: òNever 28ó 

In 2002, NQF sought to standardize adverse event reporting by publishing a list of 27 events 
that should never happen in a healthcare setting, but when they do should be publicly 
reported.  In 2006, the list was updated and currently includes 28 serious reportable events.  
As of December 2006, 11 states have adopted legislation requiring public reporting of some 
or all these events, and the CMS is exploring ways to stop paying for procedures that involve 
these events.19  The medication error-related Serious Reportable Event is described by NQF 
as follows: 

Patient death or serious disability associated with a medication error (e.g., errors 
involving the wrong drug, wrong dose, wrong patient, wrong time, wrong rate, wrong 
preparation or wrong route of administration)  

Descriptions of Safe Practices and Serious Reportable Events related to medication 
reconciliation are available at NQF’s Internet website: http://www.qualityforum.org. 

♦The Joint Commission♦  

National Patient Safety Goal: Accurately and Completely Reconcile Medications Across the 
Continuum of  Care  

The purpose of the Joint Commission’s 2007 National Patient Safety Goal (NPSG) 8 is for 
an organization to implement a process that reduces transition-related adverse drug events.  
The components of NPSG 8 and accreditation compliance requirements are specified in the 
Comprehensive Accreditation Manual for Hospitals, and are as follows:20 

Goal 8: Accurately and completely reconcile medications across the continuum of care. 

8A: There is a process for comparing the patient’s current medications with those ordered 
for the patient while under the care of the organization. 

¶ The organization, with the patient’s involvement, creates a complete list of the 
patient’s medications at admission/entry. 

¶ The medications ordered for the patient while under the care of the organization are 
compared to those on the list and any discrepancies are resolved. 

 

http://www.qualityforum.org/
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8B: A complete list of the patient’s medications is communicated to the next provider of 
service when a patient is referred or transferred to another setting, service, practitioner or 
level of care within or outside the organization. The complete list of medications is also 
provided to the patient on discharge from the facility.  

¶ The patient’s accurate medication reconciliation list is communicated to the next 
provider of service, whether it be within or outside the organization 

¶ The next provider of service should check of the medication reconciliation list again 
to make sure it is accurate and in concert with any new medications to be 
ordered/prescribed. 

¶ The complete list of medications is also provided to the patient on discharge from 
the facility. 

“Across the continuum of care” means that medication reconciliation applies to all care 
settings—including ambulatory, emergency and urgent care, long term care, and home 
care—as well as inpatient services.  At a minimum, reconciliation must occur any time the 
organization requires that orders be rewritten and any time the patient changes service, 
setting, provider or level of care and new medication orders are written. For transitions not 
involving new medications or rewriting of orders, the organization should determine 
whether reconciliation must occur.  The intent is that hospitals will implement reconciliation 
activities at all transition points, including transitions from the ICU to medical or surgical 
units.  

The Joint Commission monitors hospital implementation of each of its National Patient 
Safety Goals and reports implementation status to the public on its Quality Check Internet 
Web site, www.qualitycheck.org.  Overall compliance with NPSG 8A was 84.7% and with 
NPSG 8B was 89.0% of 2,817 surveys in the first half of 2006, with the compliance rate of 
surveyed hospitals lower than the overall rate, at 74.1% for 8A and 80.5% for 8B.  
Compliance should increase as facilities gain more experience with this NSPG, which was 
initiated in 2005. 

Sentinel Event Alert: Using Medication Reconciliation to Prevent Errors 

The Joint Commission published a sentinel event alert in January 2006 about medication 
reconciliation, defined as the process of comparing a patient's medication orders to all of the 
medications that the patient has been taking. The alert described the five-step process as 
follows:21  

¶ Develop a list of current medications;  

¶ Develop a list of medications to be prescribed;  

¶ Compare the medications on the two lists;  

¶ Make clinical decisions based on the comparison; and  

¶ Communicate the new list to appropriate caregivers and to the patient.  

http://www.qualitycheck.org/
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The Joint Commission's sentinel event database includes more than 350 medication errors 
resulting in death or major injury. Of those, 63% related, at least in part, to breakdowns in 
communication, and the Joint Commission estimates approximately half of those would 
have been avoided through effective medication reconciliation.  
 
The Joint Commission suggests the following, when implementing medication reconciliation 
practices: 

¶ Place the medication list in a highly visible location in the patient's chart; include 
dosage, drug schedules, immunizations, and allergies or drug intolerances.  

¶ Create a process for reconciling medications at all interfaces of care (admission, 
transfer, discharge) and determine reasonable time frames for reconciling 
medications. Patients, and responsible physicians, nurses and pharmacists should be 
involved in the medication reconciliation process.  

¶ On discharge, provide the patient with the complete list of medications that he or 
she will be taking, not just the prescription medications that are "ordered" at 
discharge, as well as instructions about any newly prescribed medications. Encourage 
the patient to carry the list and to share it with all providers of care.  

NPSG compliance statistics and sentinel event information are available at 
http://www.jointcommission.org/SentinelEvents/SentinelEventAlert/.  

 

♦Institute for Healthcare Improvement (IHI)♦  

5 Million Lives Campaign 

In December 2006, IHI launched its campaign aimed at protecting patients from 5 million 
incidents of medical harm over two years.  Over 4,000 hospitals will be enlisted to introduce 
evidence-based best practices up to 12 interventions with a goal of reducing patient injuries 
and saving lives. One of the interventions in IHI's 5 Million Lives Campaign is the 
prevention of adverse drug events (ADEs) by implementing medication reconciliation. The 
IHI has simplified medication reconciliation into three steps applicable to all healthcare 
settings: 

¶ Verification (collection of medication history/list); 

¶ Clarification (ensuring that the  medications and doses are appropriate); and 

¶ Reconciliation (resolving discrepancies and documenting communications and 
changes in orders) 

A key process step is the patient interview.  The following tips are offered to improve this 
essential communication by a hospital participating in the campaign:22 

¶ Ask open-ended questions, such as what, why, and when; balance with yes-no 
questions. 

¶ Use simple questions and avoid medical jargon. 

http://www.jointcommission.org/SentinelEvents/SentinelEventAlert/
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¶ Prompt the patient by asking about patches, creams, eye or ear drops, inhalers, 
samples, supplements, and vitamins. 

¶ Pursue unclear information until resolution. 

¶ Encourage patients to use the same pharmacy for all medications. 

¶ Educate the patient about medication side effects and allergies. 

¶ Find out if the patient is adhering to the prescribed regimen. 

¶ Advise the patient to keep an updated medication list to share with all providers. 

The IHI encourages participating hospitals to adopt a goal of decreasing the number of 
ADEs per 1,000 doses by 75% within 1 year. IHI recommends tracking ADEs by reviewing 
a random sample of at least 20 closed medical records per week, searching for “triggers” that 
an ADE may have occurred.  The total number of doses of medications charged to the 20 
patients is the denominator of this measure.  IHI’s Idealized Design of Medication System 
Group, a committee that met in 2000 with the goal of designing a cost-effective medication 
system that is safer by a factor of ten, developed the below list of triggers to prompt an 
ADE identification:23 

¶ T1  Benadryl for allergic drug reactions 

¶ T2  Vitamin K with evidence of bleeding or bruising 

¶ T3  Flumazenil (Romazicon) to reverse benzodiazepine 

¶ T4  Anti-emetics for nausea and vomiting from drug toxicity or overdose, 

¶ T5  Naloxone (Narcan) to reverse narcotics 

¶ T6  Anti-diarrheals for diarrhea with multiple antibiotics 

¶ T7  Sodium polystyrene (Kayexalate) for an overdose of potassium 

¶ T8  Serum glucose <50 with glucose treatment 

¶ T9  C. difficile positive following treatment with multiple antibiotics 

¶ T10 PTT >100 seconds with evidence of bleeding 

¶ T11 INR >6 with evidence of bleeding 

¶ T12 WBC <3,000 in response to certain drugs 

¶ T13 Platelet count <50,000 in response to certain drugs with platelet transfusion 

¶ T14 Digoxin level >2 with symptoms of toxicity 

¶ T15 Rising serum creatinine in response to nephrotoxic drugs with intervention 

¶ T16 Over-sedation/lethargy/fall/hypotension following drug administration 

¶ T17 Rash related to drug administration 

¶ T18 Abrupt cessation of medication 

¶ T19 Transferred to a higher level due to a change in clinical condition 
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Standards and Guidelines  

The Massachusetts Coalition for the Prevention of Medical Errors’ guidelines, presented 
below, are the practices most frequently cited in the literature.  The Healthcare Association 
of New Jersey Guidelines are available from the National Guideline Clearinghouse at 
http://www.guidelines.gov. 

♦Massachusetts Coalition for the Prevention of Medical Errors and the 

Massachusetts Hospital Association♦ 

Reconciling Medications: Safe Practice Recommendations 

The Reconciling Medications Collaborative, a 2003-2004 initiative of the Massachusetts 
Coalition for the Prevention of Medical Errors and the Massachusetts Hospital Association, 
has identified practices to reconcile medications throughout a healthcare organization.24 The 
core recommendation of the Collaborative is to "adopt a systematic approach to reconciling 
medications, starting with reconciling at admission." This successful initiative is based on the 
work of 50 Massachusetts hospitals (76 percent of the hospitals in the state) that pilot-tested 
the safe practice recommendations developed in 2002 by the Reconciling Medications 
Consensus Group.  These efforts, funded by AHRQ and the Massachusetts Department of 
Health, include safe practices, model forms and policies, implementation guides, tools, and 
tips.  
 
The Collaborative explains that the medication reconciling process is designed to promote 
communication and teamwork in order to prevent medication errors associated with patient 
handoffs. While the safe practice recommendations were developed for reconciling 
medications at admission, the Collaborative recommends applying the same vigilance to all 
critical transitions.  The safe practice recommendations, available on the Coalition’s Web 
site, http://www.macoalition.org, are as follows: 
 
Collect complete and accurate pre-admission medication lists 

1. Collect a complete list of current medications (including dose and frequency) for 
each patient on admission. 

2. Validate the pre-admission medication list with the patient (whenever possible). 
3. Assign primary responsibility for collecting the pre-admission list to someone with 

sufficient expertise, within a context of shared accountability (the ordering 
prescriber, nurse, and pharmacist must work together to achieve accuracy). 

 
Write accurate admission orders 

4. Use the pre-admission medication list when writing orders. 
5. Place the reconciling form (see 8. below) in a consistent, highly visible location 

within the patient chart (easily accessible by clinicians writing orders). 
 

http://www.guidelines.gov/
http://www.macoalition.org/
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Reconcile all variances 

6. Assign responsibility for identifying and reconciling variances between the pre-
admission medication list and new orders to someone with sufficient expertise 

7. Reconcile patient medications within specified time frames 
 
Provide continuing support and maintenance 

8. Adopt a standardized form to use for collecting the pre-admission medication list 
and reconciling the variances (includes both electronic and paper-based forms) 

9. Develop clear policies and procedures for each step in the reconciling process 
10. Provide access to drug information and pharmacist advice at each step in the 

reconciling process.  
11. Improve access to complete medication lists at admission 
12. Provide orientation and ongoing education on procedures for reconciling 

medications to all healthcare providers. 
13. Provide feedback and ongoing monitoring (within context of non-punitive learning 

from mistakes/near misses). 
 

♦Healthcare Association of New Jersey (HCANJ)♦  

Medication Management Guideline: Medication Reconciliation and Clarification 

The Healthcare Association of New Jersey’s (HCANJ) medication management guidelines, 
developed in 2006, establish risk reduction strategies for its member long term care facilities.  
A key risk reduction strategy is medication reconciliation, defined as the process of 
comparing a resident's medication orders to all of the medications that the resident has been 
taking.  The HCANJ has developed the medication reconciliation practice guidelines to 
reduce the potential occurrence of an adverse event.25  The following recommended 
practices are identified for each risk point (an identified stage of a process that has an 
elevated risk potential): 

¶ Admission from home  
o Reconcile proposed new orders with past medication usage. 

1. Review labels of all medication containers from home including over-
the-counter medications and supplements.  

2. Review all community physician documentation available.  
3. Clarify any discrepancies or questionable orders with original source 

as necessary. 

¶ Admissions/transfers from hospitals and other facilities 
o Reconcile  

1. Obtain and review copy of Medication Administration 
Record/Treatment Administration Record (MARs/TARs), transfer 
form, and Physician's Order Sheets (POS). Verify MAR/TAR 
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information with transfer form and POS if available. Do not rely solely 
on transfer form.  

2. Clarify all medication orders with clinical staff from transferring 
hospital/facility when necessary.  

3. Receiving facility/program nurse/physicians or pharmacists will 
review medications and immunization information with resident 
and/or knowledgeable and authorized resident representative to 
confirm accuracy of information. 

¶ Readmissions  
o Compare transfer orders and information with previous medical record and 

clarify any discrepancies. Do not administer previously ordered medications without a 
renewal order. 

o Consultant initial review  
o Initial orders faxed (fax original documents, not copies) to pharmacy 

consultant for timely review and written comments which are faxed back to 
the facility for inclusion in the medical record.  

o Facility communicates the following information to the pharmacy consultant: 
resident's full name and date of birth, sex, weight, allergies, full medication 
orders, doses, diagnosis (indications for use) and laboratory reports. 

¶ Transfer Document 
o Reconcile  

1. Transfer forms will include printed, up-to-date medication orders 
with related diagnosis (indications for use) and relevant laboratory 
data. 

2. Inter-facility/program transfer form signed by physician. 
3. Transfer form will include current and historic influenza and 

pneumonia vaccine information.  
4. Transfer documents will include up-to-date patient/resident care plan 

with physician's orders.  
5. Receiving facility/program nurse/physicians or pharmacists will 

review medications and immunization information with resident 
and/or knowledgeable and authorized resident representative to 
confirm accuracy of information.  

6. Ask family to bring at home medications, supplements, and over-the-
counter drugs to the facility to reconcile past medications usage with 
proposed, new orders. 

7. Receiving facility/program will clarify all medication orders by cross-
checking medications shown on MAR, POS and Transfer Form. 
Contact the clinical staff of the transferring hospital/facility to clarify 
the orders as necessary.  

8. Reconcile proposed, new orders with past medication usage. 
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9. Transfer protocol for intra-facility/program transfers will include a 
verbal communication of the resident's current physical and mental 
status, review of the medications and the care plan. Receiving nurse 
will document evidence of the clinical report. 

¶ Discharge to Home 
o Reconcile medication 

1. Prior to discharge to home, family will bring all at-home medications 
(including over the counter and herbal substances) to the 
facility/program for the physician/nurse/pharmacist to review along 
with current medications. Discharge orders, prescriptions, and 
instructions to resident/family should clearly identify which 
medication should be continued at home.  

2. Send discharge medication and care plan information to community 
physician and/or home care program.  

3. Provider pharmacy sends resident/medication specific drug 
information document to facility.  

4. Facility gives drug information document to resident/family with list 
of medications to be taken at home.  Educate resident and family 
about therapeutic benefits, side effects and adverse consequences. 
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Selected Resources 

ECRI Institute, accessed at: http://www.ecri.org, is a nonprofit health services research firm.  ECRI Institute 
is the state’s contractor for PA-PSRS, the Pennsylvania Patient Safety Reporting System, and an AHRQ 
Evidence-based Practice Center.  ECRI Institute provides technical support for the Partnership for Patient 
Care.  

Agency for Healthcare Research and Qualityõs Patient Safety Network (PSNet), accessed at: 
http://www.psnet.ahrq.gov/, is AHRQ’s Internet resource featuring news and essential resources on patient 
safety.  

Institute for Healthcare Improvement, accessed at: http://www.ihi.org, is a nonprofit organization driving 
the improvement of health by advancing patient safety initiatives. 

Institute for Safe Medication Practices, accessed at http://www.ISMP.org , is a nonprofit organization 
devoted to medication error prevention and safe medication use.  ISMP publishes safety alerts.  

Institute of Medicine, accessed at http://www.iom.edu, is an advisor to the federal government on issues of 
medical care, education, and research.  Reports published that address adverse events in healthcare are found 
under the Healthcare & Quality topic. 

The Joint Commission, accessed at http://www.jointcommission.org , is an independent, nonprofit 
organization that evaluates and accredits more than 15,000 health care organizations and programs in the 
United States.  

Massachusetts Coalition for the Prevention of Medical Errors, accessed at http://www.macoalition.org , 
has a medication reconciliation implementation tool kit and practice guidelines. 

National Quality Forum, accessed at: http://www.qualityforum.org/, is a private, nonprofit membership 
organization created to develop and implement a national strategy for healthcare quality measurement and 
reporting.  

National Patient Safety Foundation, accessed at: http://www.npsf.org/, is a nonprofit organization 
dedicated to improving the safety of patients has a National Patient Safety Awareness Week promotional 
toolkit available for provider use.  

Pennsylvania Patient Safety Authority, accessed at: http://www.psa.state.pa.us, is an independent 
Pennsylvania state agency charged with taking steps to reduce and eliminate medical errors. Pennsylvania’s 
mandated error-reporting system is PA-PSRS, the Pennsylvania Patient Safety Reporting System.  

United States Pharmacopoeia, accessed at: http://www.usp.org, sets quality standards for drug 
manufacturers and has two error reporting programs, MEDMARX and MERP (Medication Errors Reporting 
Program). 

  

http://www.ecri.org/
http://www.psnet.ahrq.gov/
http://www.ihi.org/
http://www.ismp.org/
http://iom.org/
http://www.jointcommission.org/
http://www.macoalition.org/
http://www.qualityforum.org/
http://www.npsf.org/
http://www.psa.state.pa.us/
http://www.usp.org/
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Appendix  

 

1. The Joint Commission: The Medication Reconciliation Process Flow Chart  

2. Massachusetts Coalition for the Prevention of Medical Errors: Safe Practice 
Recommendations 

3. Partners Healthcare: Design and implementation of an application and 
associated services to support interdisciplinary medication reconciliation at 
an integrated healthcare delivery network. 

 

 

 

 

 

 

 

 

 

 


