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According to the Centers for Disease Control and Prevention (CDC), the U.S. senior 
population is expected to grow from 12.4% today to 20% in the year 2050.  The leading 
cause of death for Americans age 65 and over is heart disease. Cancer (colorectal and 
breast), diabetes, and epilepsy are among the other leading chronic illnesses for senior 
Americans.   

The recently released USP MEDMARX 2002 data report1 revealed that more than one-
third of hospital medication errors that reach the patient (i.e., error categories C-I) involve 
geriatric patients.  Fortunately, 96.5% of these errors did not result in patient harm 
(Category C or D). (See Table 1).  However, harmful medication errors in the geriatric 
population occurred more often than harmful errors for all populations overall (3.47% 



versus 1.67%) and more than half the reported fatalities (11/20) involved geriatric 
patients.  
 
Table 1.  Error Category Distribution for Geriatric Errors 

                                                                        Total Harm  = 3.47% 

The majority of geriatric errors were reported to have originated in the Administering 
phase of the medication use process (MUP). (Figure 1)  Of the 18,468 errors that 
originated in the Administering phase, 46% (8,408) of these were errors of Omission. 

Figure 1.  MUP phase reported for geriatric medication errors (n = 33,631) 

 

The most frequently reported Types of Errors included Omission, Improper 
dose/quantity, and Unauthorized drug errors.  (Table 2).  As a percentage of errors, 
Omission errors were seen more often in the geriatric population than in the overall 
population (42.9% versus 25.6% respectively) whereas Improper dose/quantity errors 
were seen less frequently (18.1% versus 25.5% respectively).  
 
Table 2.  Type of Errors reported in geriatric patientsa 

 
  

  

Error 
Category Count Percent 

Error, No 
Harm

C 27,959 83.13 
D 4,504 13.39 

Error, Harm
E 940 2.79 
F 189 0.56 
G 10 0.03 
H 18 0.05 
I 11 0.03 

Type of Error Count Percent 
Omission error 13994 42.9% 
Improper dose/quantity 5897 18.1% 



  

  

  

  

 
a.  Based on 32, 603 records 

associated with at least one medication;  MEDMARX 2002 data summary report.  

Among geriatric medication errors, there were six Types of Error that exceeded 
the threshold of patient harm (Categories E-I) (Figure 2).  Prescribing error and Wrong 
route were the two Types of Error most frequently reported to result in harm.  
 
Figure 2.  Threshold of harm reported in geriatric patients 

 
 
The U.S. General Accounting Office (GAO) has compiled a list of 20 drugs generally 
"considered inappropriate" for the geriatric population2.  Seventeen of the 20 products on 
the federal list were associated with 234 error reports submitted to MEDMARX.  
(Table 3). 
 
Table 3.  Incidence of Errors Associated with Inappropriate Medications Used in Geriatric 
Patients 

Unauthorized drug 3598 11.0% 
Extra dose 2782 8.5% 
Wrong time 2636 8.1% 
Wrong patient 1578 4.8% 
Prescribing error 1287 3.9% 
Wrong drug preparation 983 3.0% 
Wrong administration technique 596 1.8% 
Wrong route 430 1.3% 
Wrong dosage form 423 1.3% 

  Drug 
Product               

Number of Times 
Cited 

Overall  
(Categories B-I)     

Number of Times Cited When 
Harm  

was Reported (Categories E-I) 

Diazepam 70 1
Amitriptyline 36 1
Chlordiazepoxide 19 0
Trimethobenzamide 17 0
Indomethacin 16 0
Dipyridamole 16 0
Propoxyphene 15 1



Case Illustration 

A 75-year-old female with a history of hypertension was transferred from the operating 
room to a surgical intensive care unit (SICU) after undergoing a successful carotid 
endarterectomy.  The attending surgeon wrote a post-operative order for the 
antidepressant maprotiline 50mg BID (twice a day).  The nurse caring for the patient sent 
the order to the pharmacy, where the order was entered as the beta-adrenergic blocking 
drug metoprolol 50mg BID in the pharmacy computer system.  The next day the family 
inquired about the patient's anti-depressant drug.  The nurse caring for the patient 
approached a surgical resident and obtained an order to initiate maprotiline 50mg BID.  
On day three, while preparing the patient for transfer from SICU to a general surgical unit, 
the nurse found the patient with bradycardia, hypotension, shortness of breath, and 
epigastric pain.  An on-call resident was summoned and additional diagnostic tests 
indicated that the patient was experiencing an acute myocardial infarction.  Upon review 
of the medical record, the resident discovered the error.  The patient's stay in SICU was 
extended and additional lab and radiological diagnostic tests were required.  The patient 
was eventually discharged from the hospital with a full recovery.  A root cause analysis of 
this case concluded that the Type of Error was a Prescribing error caused by illegible 
handwriting.  Other causes that played a role in this error included look alike/sound alike 
generic names.  

Suggestions to Minimize Errors in Geriatric Patients 

The above findings indicate that many of the geriatric medication errors occur in the 
Administering phase, often involve Omission errors as a Type of Error, but are most 
harmful when the Type of Error is a Prescribing error, Wrong route, and/or Wrong 
administration technique error.   

To address these areas, practitioners, hospitals, and health systems should consider the 
following:  

1)  Conduct a Failure Mode and Effects Analysis (FMEA) on existing prescribing 
practices, procedures, processes, and policies: 

Construct a flowchart diagram of the existing prescribing practices and processes 
for either: (1) a selected patient care unit; (2) a selected set of high-risk drugs; or (3) 
a selected set of DRG/ICD codes that are often used with geriatric patients.    
Identify potential (or known) failure modes and determine the criticality of the 
effect.  For the most critical effects, conduct an in-depth analysis on why the failure 
mode may (or does) occur.  Redesign the process and/or underlying system and 

Cyclobenzaprine 13 0
Methocarbamol 8 1
Pentobarbital 6 0
Carisoprodol 5 0
Flurazepam 5 0
Orphenadrine 3 0
Pentazocine 2 0
Chlorpropamide 1 0
Meprobamate 1 0
Cyclandelate 1 0



pilot test the redesign in a selected area or patient care unit.  Measure the 
effectiveness of the redesigned process over time and make adjustments to the 
process if necessary.  
Review possible breakdown points in "handoffs" (e.g.,  [a] passing the care of the 
patient from the attending physician to an "on-call" physician, [b] between the 
emergency department and the patient care unit, [c] between the multiple physicians 
involved in a senior's care)   

2)  Initiate a concerted effort to eliminate illegible handwriting by:  

Implementing a computerized prescriber order entry (CPOE) system  
Establishing a list of unclear or unsafe abbreviations and enforce their non-use  
Establishing an effective "verbal order" policy that is understood by those 
practitioners who are most likely to engage in taking verbal orders from prescribers  
Transcribing original orders to medication administration records or to pharmacy 
patient profiles in a timely manner, with minimal interruption, and with 
independent verification for accuracy  
Require a therapeutic indication be added to the medication order to discern 
similar drug names from one another  

3)  Increase (to the extent possible) the use of standardized order forms and protocols: 

Prescribers should order/select only standardized concentrations when ordering IV 
infusions  
Protocols for ordering IV infusions should be clear and should eliminate the 
possibility of calculation errors  
Preprinted and standardized infusion rate charts should be readily accessible and 
widely used 

4)  Review the processes used to familiarize practitioners with the institution's policies 
and procedures for medication administration.  These policies and procedures should 
address:  

Adopting programmable infusion devices (e.g., "smart pumps") with customized 
settings that meet the hospital's guidelines of selected drug dosages for specific 
patient types and populations  
Confirming infusion pump settings (for initiation of high-alert drugs and for any 
required dosage adjustment) by two qualified individuals  
Developing effective methods to reconcile the medication administration 
record with the pharmacy patient profile (e.g., using an integrated computer system 
that generates both the MARs and pharmacy patient profiles) and the original order 

5)  Encourage hospital patients and their loved ones to be more involved with their 
individual care by instructing them to:  

State their name before taking any medications and always offer their wrist/ID 
bracelet for proper identification.  Ask the health care practitioner to identify each 
medication by name (including IV infusions or piggybacks) before it is 
administered.  
Inquire when a medication(s) is not given at its regularly scheduled time 
during their hospital stay.  
Remind their health care provider if they have any allergies to certain medications 



and food (or if they have a health condition that could affect the usage of certain 
medications).  
Remind their health care provider if they are taking any dietary supplements or 
over-the-counter medications. 
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 1.  JCAHO Updates   

New FAQ on Use of Abbreviations:  Specific questions related to the 2004 Patient Safety 
Goal on communication reflect the new requirements for a JCAHO-approved minimum 
list of "do not use" abbreviations, acronyms and symbols.  This FAQ section also offers 
examples of “do not use” lists from at least three organizations.  The remaining FAQs for 
the 2004 National Patient Safety Goals are being updated and will be added to their site 
before the end of the year. The FAQs for the 2003 National Patient Safety Goals are still 
applicable.  Click here for FAQs on 2004 Goals   Click here for FAQs on 2003 Goals 

 
2.   New Report Links Nurse’s Working Conditions and Patient Safety 

The latest report issued by the Institute of Medicine (IOM), Keeping Patients Safe: 
Transforming the Work Environment of Nurses, examines the correlation between nurses' 
working conditions and patient safety. The report provides 18 key recommendations 
addressing a range of nursing issues: including appropriate staffing levels, turnover, 
education, and building a culture that empowers the nursing staff.  
Click here to read more.  

 
3.  Elan Issues Warning on Morphine Mix-Ups 

In October, Elan Pharmaceuticals issued a letter to health care practitioners warning them 
of serious adverse events and deaths resulting from accidental overdose of high 
concentration morphine sulfate oral solutions.  In most of the cases cited, morphine oral 
solutions ordered in milligrams (mg) were mistakenly interchanged for milliliters (mL) 
resulting in 20-fold overdoses.  Elan provided procedures for proper ordering and 
dispensing in their "Dear Healthcare Professional" letter. Click here to read more.  

 
4.  Hospitals' Lessons in Transition to Digital  

The California Healthcare Foundation has published a report examining the common 
themes and lessons learned from 11 hospitals in their transition and transformation into a 
digital health care facility.  For purposes of the study, "digital" was defined as the 
widespread use of information technology to dramatically improve the processes and 
outcomes of care.  Click here to read more.  



 
5.  GAO Examines Benefits of Information Technology 

Health care organizations using information technology to automate clinical care 
operations and associated administrative functions realized cost savings, more accurate 
and complete medical documentation, and improved communication among care givers.  
This latter benefit, which is one of the Joint Commission’s National Patient Safety Goals, 
enables practitioners to respond more quickly to patient’s needs. The report did not 
examine the costs associated with installing information technology in hospitals. To view 
the report, go to http://www.gao.gov/new.items/d04224.pdf. 

 
6.  Electronic Prescription Survey 
 
A survey on e-prescribing is being conducted by the National Council for Prescription 
Drug Programs (NCPDP) to gauge the degree of readiness and the degree of actual 
implementation of electronic prescription transactions.  NCPDP will accept survey 
responses through December 31, 2003.  Click here to read more. 

 
7.  Patient Readmissions in Pennsylvania Hospitals  

The Pennsylvania Health Care Cost Containment Council recently issued a report stating 
there were more than 12,000 readmissions to Pennsylvania hospitals due to “often-
preventable” complications between October 2001 and September 2002.  These 
readmissions resulted in 93,000 extra days in the hospital and $410 million in hospital 
charges. Hospitals were evaluated on 28 different criteria, including death rates, length-of- 
stay, and average charges.  According to an article in the Pittsburgh Post Gazette, the 
report found a “significant” variation between readmission rates at different hospitals even 
when patient acuity was factored into the equation.  Hospitals that exceeded the state 
average for readmission rates last year could have saved at least $104 million if their rates 
were similar to those of their peers within the state.  Copies of the free report are available 
at www.phc4.org or by calling the council at 717 232-6787.  Click here to read more.  

 
8.  Cardinal Symposium Focuses on Medication Safety  

Cardinal Health is sponsoring a “Dimensions of Leadership Symposium” entitled 
"Medication Safety Update 2003 -- New Standards, New Data, New Model for 
Improvement".  This symposium will be conducted on Sunday morning, December 7 at 
the Hilton New Orleans Riverside Hotel in New Orleans, LA in conjunction with the 
ASHP Midyear Clinical Meeting.  JCAHO’s 2004 Medication Management Standards 
will be reviewed as well as the most recent error findings from USP's MEDMARX 
database.  A complimentary copy of the nearly 60-page MEDMARX report entitled – 
Summary of Information Submitted to MEDMARX  in the Year 2002:  The Quest for 
Quality, will be provided to symposium attendees.  For more information or to register go 
to http://www.cardinal.com/leadership/ or call 614-757-7826.  

 
9.  USP Releases the 2002 MEDMARX Annual Data Report   

On Nov. 18, 2003, USP released the 2002 MEDMARX Annual Data Report. The report 
provides an analysis of the medication errors reported to MEDMARX during calendar 



year 2002. The fourth annual MEDMARX report provides a comprehensive overview of 
medication error data submitted by participating MEDMARX hospitals and health 
systems, as well as detailed charts and tables showing types of medication errors and their 
outcomes.  For further information about MEDMARX or to purchase a copy of 
the Report, visit www.usp.org  


