
��������	
�����
���������� ’ ��
�����

��������� �����������������

© ISMP 2008 1

1
© ISMP 2007

��������	
�����
������������������	
�����
���������� ’’
��
�������
�����
���������
��������� ����������������������

������������

Matthew Grissinger, R.Ph., FASCPMatthew Grissinger, R.Ph., FASCP
Institute for Safe Medication Practices

Horsham, PA

mgrissinger@ismp.org

2
© ISMP 2007

Emphasis on multifactorial Emphasis on multifactorial 
nature of errorsnature of errors
• Many factors, latent and active, must 

be present and in proper alignment for 
error to occur
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Sharp End, Blunt EndSharp End, Blunt End

• Error investigations always 
concentrate on sharp (active) end 
(front line staff) where 
patient/caregiver interaction occurs

• Contributing factors and blunt end
(latent) errors often originate where 
organizational policies, procedures 
and resource allocation decisions are 
made
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Systems not peopleSystems not people

• Medication errors are property of the 
system as a whole rather than results 
of the acts or omissions of the people 
in the system

• Performance improvement requires 
changing the system, not changing the 
people
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Multiple Latent FailuresMultiple Latent Failures
• 77-year-old woman given VICODIN for sciatic pain. 

She took about 4 doses daily for a week, but was still 
in pain. 

• She contacted physician who, by telephone, 
prescribed fentanyl 50 mcg per hour patches to be 
applied every 48-72 hours. 

• Woman’s friend helped her place one of the patches 
on the site of her pain, the buttock. 

• When the woman went to bed she used a heating 
pad on her lower back/buttock area. 

• After 2 days of not hearing from the woman, friends 
found her dead in bed.

ISMP. (2005). Little patches…Big problems. New safety warnings about fentanyl patches . 
ISMP Medication Safety Alert! Community/Ambulatory Edition, 8, 1-2.
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• Patient Information
• Drug Information

• references
• computer systems
• formulary
• clinical pharmacists

• Communication 
• dynamics
• order and drug information

• Labeling, Packaging 
and Nomenclature
• Patient Education

• Device Acquisition, 
Use and Monitoring
• Environmental Factors
• Staff Competency and 
Education 
• Drug Storage, Stock, 
and Distribution 
• Quality Culture

• RM/QI efforts
• independent checks
• Infection Control

Systems of  Medication UseSystems of  Medication Use
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Key Safety Principles Key Safety Principles 
in Safeguarding Medicationsin Safeguarding Medications

• Constraints

• Forcing functions 

• Fail-safes

• FMEA

• Simplify 

• Standardize

• Externalize or centralize

© ISMP 2007

Key Safety Principles in Key Safety Principles in 
Safeguarding MedicationsSafeguarding Medications
• Separate

• Use of defaults

• Differentiate

• Redundancy

• Access to information

• Reminders
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Monthly Chart Review ProcessMonthly Chart Review Process
• Visit facility

• Make recommendations
• Leave recommendations with facility
• Nursing staff calls physicians or 

physicians review recommendations

• Physician decision
• Recommendation accepted or rejected
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Common RecommendationsCommon Recommendations
• OBRA related

• Diagnosis
• Omissions
• Appropriateness
• Therapeutic Interchange
• PRN orders
• Routine monitoring parameters/labs
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Monthly Chart ReviewMonthly Chart Review

• Retrospective vs.  Proactive
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Patient InformationPatient Information

• Lack of critical patient information
– laboratory values, height, weight, 

diagnoses, allergies, other drug therapy, 
etc.

– lack of drug information systems that 
merge with patient information

– patient misidentification 
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Key concepts in safeguarding Key concepts in safeguarding 
medicationsmedications

Forcing functions 
• Prompts that “force” practitioners to list 

critical patient information on order forms

• Computer configuration that “forces” entry of 
allergies before orders can be processed to 
allow appropriate computer screening

• Bar code systems to “force” patient 
verification
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Key concepts in safeguarding Key concepts in safeguarding 
medicationsmedications

Use reminders
• Warnings in the computer to check specific 

laboratory values
• “Check allergy” auxiliary labels on selected 

containers in emergency boxes or floor 
stock 

• Allergies (and reactions) prominently listed 
on MARs and hard-copy order forms
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ReconciliationReconciliation

• A resident was transferred from a hospital 
to a nursing home. 

• Hospital transfer order was written for 
Tiazac 240 mg.  At the nursing home, the 
order was transcribed as…..
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ReconciliationReconciliation

• “Tigan 240 mg” by nursing staff.  

• Because Tigan is not available as 240 
mg, a pharmacist called the nursing 
home physician to clarify the order.  
The physician changed the order to 
250 mg. 

• The patient received the wrong 
medication for eleven days.
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Monthly Chart ReviewMonthly Chart Review
• Documentation of patient information

– Front of chart
– All physician communication
– MARs (bring pharmacy profile)
– Residents with similar names
– Review transfer order forms

• Lab values
– Develop flow sheets for

• Blood glucose levels
• INRs

22
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Key concepts in safeguarding Key concepts in safeguarding 
medicationsmedications

Fleetwood Project Phase II

• Patient assessment by consultant 
pharmacist

• Pharmaceutical care plan
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Drug InformationDrug Information
• Lack of accessible or up-to-date 

references
• Computer systems that fail to detect 

unsafe orders
• Therapeutic substitution
• Failure to use standardized drug 

protocols
• Lack of clinical pharmacists in patient 

care areas
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Pharmacy computer system field test  of  Pharmacy computer system field test  of  
unsafe orders (n=320)unsafe orders (n=320)

Unsafe order   Can override
not detected without note

1. cephradine oral suspension IV 61% 36%
2. tobramycin 120 mg IV q8h 87% 73%

(Ccr = 10 mL/min)
3. vincristine 3 mg IV x 1 dose              62% 56%

(2-year-old)
4. colchicine 10 mg IV for one dose      66% 55%
5. cisplatin 204 mg IV x 1 dose (26 kg) 63% 62%
6. colchicine 1 mg IV q4h x 8 dose 70% 62%

Source: ISMP Medication Safety Alert! February 10, 1999
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Pharmacy computer system field test  of  unsafe Pharmacy computer system field test  of  unsafe 
orders (n = 183)orders (n = 183)

Source: ISMP Medication Safety Alert! August 25, 2005

NOT 
detected

Able to 
override

1. Varivax 0.5 mL subcut. Female; pregnant81% 89%

2. methotrexate 7.5 mg PO 
daily

Rheumatoid 
arthritis 71% 87%

3. Lantus 25 units IV now Diabetes 70% 61%

4. carbamazepine 400 mg 
PO BID 4-year-old child 68% 89%

5. vincristine 2 mg 
intrathecally today Acute leukemia 65% 60%

6. Fluzone 0.5 mL IM Allergy to eggs 57% 84%
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Textbook errataTextbook errata::
• 2002 Mosby's Nursing Drug 

Reference, page 1014:
– Pharmacokinetics information on two 

products were switched inadvertently for 
monograph on insulin aspart 
(NOVOLOG) and insulin glargine 
(LANTUS), 

– Lantus is listed as having rapid onset 
and short duration while NovoLog is 
listed as having a 24-hour duration.
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Key concepts in safeguarding Key concepts in safeguarding 
medicationsmedications

Improve access to information 
� Readily available texts in current publication
� Up-to-date charts (“do not crush”, etc.)
� Computerized information resources
� Monthly newsletter

� New drug information
� Medication Error scenario

� Consultant pharmacists available during 
physician rounds
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Presence of Pharmacist on Rounds Presence of Pharmacist on Rounds 
• Rate of ADEs caused by prescribing errors 

decreased 72%72% when a RPh made rounds with the 
patient care team, spent the rest of the morning in 
ICU, and was on call for unit's staff the rest of day (1)

•• 78%78% fewer preventable ADEs occurred among 
patients when RPh participated in medical rounds(2)

• Number of errors decreased by about 50%50% through 
the RPh’s daily participation in rounds (3)

(1) Leape LL et al. JAMA. 1999; 282:267-70.
(2) Kucukarslan et al. Arch Intern Med. 2003; 163:2014-8.
(3) Scarsi et al. Am J Health-Syst Pharm. 2002; 59:2089-92.
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Key medications concepts in Key medications concepts in 
safeguardingsafeguarding

Limit drug use
• Automatic therapeutic substitution

– Proactive vs Reactive
– Patient gets BOTH medications

• Establish practice guidelines/protocols 
to manage diseases

• Autostop orders to limit dose or duration
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Med Pass ReviewMed Pass Review
• Patient identification process
• MAR brought into patient’s room
• Unit dose med brought to patient’s 

room
• One resident at a time
• Labels falling off of containers
• Par level of medications 

– Coumadin
– PRN medications
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Monthly Chart ReviewMonthly Chart Review
• Review new admission and transfer 

orders
• Review MAR’s for:

– Readability (ask nurse!)
– Clutter
– Allergy information
– Dosage expressions
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Key concepts in safeguarding Key concepts in safeguarding 
medicationsmedications

• Review MAR’s for:

– Caution statements, especially with new 
medications

– Missing doses/“not available” = error??
– Unsafe abbreviations
– Residents who self-administer
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Communication of Drug InformationCommunication of Drug Information
• Barriers that lead to ineffective 

communication
• Miscommunication due to: 

– Illegible handwriting
– Dangerous abbreviations and dose 

designations
– Verbal orders
– Ambiguous orders
– Fax-related problems
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Research highlightsResearch highlights

• More than one in ten medication errors are 
directly related to:
– the use of incorrect drug names, 
– confusing expressions of dosage forms
– misunderstood abbreviations 

Lesar et al. JAMA January 1997
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Nurse’s history:

Becomes the doctor’s order:
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Verbal OrdersVerbal Orders
• Nurse took a verbal order to:

“Increase LASIX to 40 an hour”
• However, the prescriber never mentioned

“40 mg per hour,” as was intended
• The nurse misunderstood the order as 40 mL

per hour
• For nearly 15 hours, the patient received 400 

mg of furosemide per hour, a 10-fold 
overdose.
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Difference Between Difference Between 
“read“read--back” vs. “repeatback” vs. “repeat--back”back”
• The receiver of the order should write

down the complete order or enter it 
into a computer

• Then the receiver should read it back
• Receive confirmation from the 

individual who gave the order
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Key concepts in safeguarding Key concepts in safeguarding 
medicationsmedications

Standardize order communication
• Establish and enforce safe ordering guidelines

– list of dangerous abbreviations or dangerous 
methods of expressing drug information 

– eliminate use of non-standard symbols 
• slash mark (/) seen as “1” or “7”
• Plus sign (+) seen as “4”
• And signs (&) seen as”2”
• @ seen as “2”
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Clarification of Clarification of 
Medication OrdersMedication Orders

• Physician calls order to nurse

• Nurse writes down order, faxes to pharmacy

• Order not correct or unclear, pharmacy calls 
nurse.

• Nurse calls physician

• Physician clarifies order

• Nurse writes down order, faxes to pharmacy
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Key concepts in safeguarding Key concepts in safeguarding 
medicationsmedications

Standardize order communication
• Fleetwood Project Phase II 

– Direct communication with physician 
• Observe verbal orders process

– Spell out drug names and strengths (15 mg vs 
50 mg)

– Write down order and read-back the order
• Establish monitoring parameters
• Review new admission and transfer orders
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Drug Labeling, Packaging and Drug Labeling, Packaging and 
NomenclatureNomenclature

• Healthcare setting
– unlabeled syringes prepared by staff
– unclear computer-generated labels
– failure to maintain drugs in unit dose or 

pharmacy packaging

• Manufacturer
– ambiguous manufacturer labeling and 

packaging
– similar drug names, packaging or labeling
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Look alike/sound alike namesLook alike/sound alike names

• chlorproMAZINE - chlorproPAMIDE
• Celexa - Celebrex - Cerebyx
• Serzone - Seroquel
• Celexa - Zyprexa
• Navane - Norvasc
• Zantac - Zyrtec
• opium tincture - camphorated tincture of 

opium
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Confirmation BiasConfirmation Bias

• Definition: accept information that 
agrees with our hypothesis; Reject 
information that does not

• Practitioners see the name or dose 
that they are most familiar with and 
don’t question the order
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Confirmation BiasConfirmation Bias
• The paomnnehil pweor of the hmuan mnid.

• Aoccdrnig to a rscheearch at Cmabrigde Uinervtisy, 
it deosn’t mttaer in haht oredr the ltteers in a wrod 
are, the olny iprmoent tihng  is that the frist and lsat 
ltteer be at the rghit pclae.

• The rset can be a tatol mses and you can sitll raed it 
wouthit porbelm.

• Ths is bcuseae the huamn mnid deos not raed ervey 
lteter by istlef, but the wrod as a wlohe.

• Amzanig huh?
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Drug Storage, Stock, Standardization, Drug Storage, Stock, Standardization, 
and Distributionand Distribution

• Unnecessary or unsecured medications 
available in patient care areas 

• Uncontrolled access to hazardous 
substances

• Drug admixture on patient care units 
• Poor control of floor stock & automated 

dispensing cabinets
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Drug #1 Drug #2 
Total 

Reports 

Percent of Applicable 
Wrong Drug Errors 

(n=8400)

morphine HYDROmorphOne 295 3.5% 

HYDROcodone 
w/acetaminophen

OXYcodone 
w/acetaminophen

199 2.4%

oxycodone Oxycontin 188 2.2% 

alprazolam lorazepam 173 2.1% 

acetaminophen 
w/codeine 

OXYcodone 
w/acetaminophen 

146 1.7% 

OXYcodone 
OXYcodone 
w/acetaminophen 

108 1.3% 

MS Contin OxyContin 79 0.9% 

Novolog Mix 70/30 Novolin 70/30 75 0.9% 

morphine meperidine 70 0.8% 

PA-PSRS Patient Safety Advisory. 
Vol. 4, No. 3; September 2007

Top 10 Medication Pairs Involved in Wrong Drug
Errors Reported to PA-PSRS
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Morphine oral solutionsMorphine oral solutions

• Most overdoses occurred when 
solution is ordered, dispensed, and 
labeled by volume (mL), not dosage 
strength (mg)
– Patients received 5 mL of Roxanol 20 

mg/mL (100 mg) instead of the 
prescribed 5 mg.

ISMP. (2004). Roxanol involved in another serious error. ISMP 
Medication Safety Alert! Community/Ambulatory Edition, 3, 1-2.
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Concentrated Morphine SolutionConcentrated Morphine Solution
• Two nurses called in sick and the floor had 28 

patients with only one agency (temporary staff) 
nurse to cover. 

• Order for Morphine Sulfate 10 mg, the label read, 
“ Roxanol 20 mg/mL, 10 mg (0.5 mL) po q4h 
prn”
It was on the MAR between straight orders, not on 
the prn sheet. 

• The patient received 200 mg (10 mL) dose instead 
of 10 mg (0.5 mL) dose and the error was not 
discovered until 26 hours later. 

• The nurse charted 20 mL and signed that she gave 
20 mL, then actually gave 10 mL.
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Drug Storage and StockDrug Storage and Stock

• Other storage issues :
– Discontinued/on-hold medications
– Borrowing medications
– Separating internal and external meds
– Controlled meds and documentation
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Nursing Station InspectionsNursing Station Inspections

Separate problem products
• Look-alike packaging/Look-alike drug 

names
– separate storage of drugs with look-alike 

packaging/names 
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Nursing Station InspectionsNursing Station Inspections

Differentiate items that are similar but Differentiate items that are similar but 
dangerous if confuseddangerous if confused
• Purchase one of the products from another source
• Apply upper case lettering to dissimilar portions of 
name

– HumALOG vs. Humu LIN
– chlor PROMazine vs. CHLORprop AMIDE

• Use other means to “make things look different” or 
call attention to important information

– stickers, labels, enhancement with pen or marker
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Key concepts in safeguarding Key concepts in safeguarding 
medicationsmedications

• Emergency/Floor stock
– Realistic
– Minimize variety
– Stock unit dose drugs in smallest 

dose/container size, single concentration
– First dose of high alert meds (coumadin) not 

removed until pharmacist reviews order
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Patient EducationPatient Education

Failure to adequately educate patients
• Lack of pharmacist involvement in direct 

patient education

• Failure to provide patients with 
understandable written instructions

• Lack of involving patients in check systems

• Not listening to patients when therapy is 
questioned
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Low Health LiteracyLow Health Literacy

• More than 40% of patients with chronic 
illnesses are functionally illiterate.

• Almost a quarter of all adult Americans read 
at or below a 5th grade level while medical 
information leaflets are typically written at a 
10th grade reading level or above.

• An estimated three out of four patients throw 
out the medication leaflet.

• Low health literacy skills have increased our 
annual healthcare expenditures by $73 
billion.



��������	
�����
���������� ’ ��
�����

��������� �����������������

© ISMP 2008 13

73
© ISMP 2007

Quality Processes and Risk Quality Processes and Risk 
ManagementManagement

• Independent double checks

• Factors that inhibit error 
reporting

• Punitive environment
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CMS definition of CMS definition of 
medication errorsmedication errors

• shake well

• mixing of insulin

• crushing medications

• given with fluids

• with food

• metered dose 
inhalers

• enterals

• sublingual

• eye drops
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Purpose of error reportingPurpose of error reporting

• Identify and correct systems failures
• Prevent recurrent events
• Assist in providing a safe 

environment for patient care
• Provide a record of the event
• Improve the management of patient

76
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Factors that Inhibit Error ReportingFactors that Inhibit Error Reporting

• Lack of a clear definition of a 
medication error
– Types of occurrences to be reported

• Complex reporting process
– Need for immediate reporting
– Inappropriately designed forms
– Clear system for internal and external 

errors
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Factors that Inhibit Error ReportingFactors that Inhibit Error Reporting
• Over concern about medication error 

rates
• Need for managers to look within 

when assessing errors
• Need to examine potential errors as 

well as actual errors
– “It’s never happened here” syndrome
– Externally vs. internally reported 

errors
78

© ISMP 2007

Factors that Inhibit Error ReportingFactors that Inhibit Error Reporting

• Failure to improve the medication 
system or address reported issues

• Lack of feedback to staff 
• Fear of punishment, punitive 

action, or ridicule
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Punitive Approach to Error ReductionPunitive Approach to Error Reduction

• Private reprimand
• Public reprimand
• Written reprimand
• Remedial education
• Point system
• Error data in performance appraisal
• Appearance before a peer review committee
• Comparing error rates based on spontaneous 

voluntary reporting systems
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Incident reports
0.01-0.05%

Prescription order 
review 0.3%

Observation 
15-20%

Incident reports are …Incident reports are …
“the tip of the iceberg”“the tip of the iceberg”
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MeasuresMeasures

• Are we following safe medication 
practices?

• What can we measure?
• What methods can I use to identify risk?
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Process MeasuresProcess Measures
• Assess how well you are performing core 

processes
• Helps determine if

– Variations in carrying them out and, 
– If there are preventable risks associated with 

processes

• Examples
– Number of patients with a documented allergy wearing 

an allergy bracelet
– Number of pharmacy profiles where medications have 

been dispensed without allergy information
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Outcome MeasuresOutcome Measures
• Assess whether your efforts to improve 

medication safety have been successful
• Harm may be a more reliable and 

powerful measure than using medication 
errors
– Number of patients on warfarin with INR 

1.5-2 times above limit
– Falls

84
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Structure MeasuresStructure Measures

• Percent of staffing covered with agency 
personnel

• Number of error reports received (to 
measure ease of reporting)

• Percent of staff who perceive a culture 
of safety within the organization



��������	
�����
���������� ’ ��
�����

��������� �����������������

© ISMP 2008 15

85
© ISMP 2007

Methods of Data CollectionMethods of Data Collection
• Proactive Risk Assessment

– Self Assessments
– Failure Mode and Effects Analysis (FMEA)
– External Sources of Data

• Concurrent Risk Assessment
– Trigger and Markers
– Pharmacy Interventions

• Retrospective Risk Assessment
– Observational methodology
– Data from Technology
– Chart reviews
– Internal, voluntary reporting
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Methods Of IdentificationMethods Of Identification

Self assessments:
• ISMP Medication Self Assessment

– www.ismp.org/selfassessments/default.asp

• AHA Leadership Assessment for 
Patient Safety

• AHRQ Hospital Patient Survey on 
Safety Culture (culture of safety)

– www.ahrq.gov/qual/hospsurveydb/
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What is FMEA?What is FMEA?

• A proactive process to identify potential 
errors and determine possible effects 

• Team-based, systematic, proactive 
approach

• Identify the ways that a process or design
– Can fail
– Why it might fail
– What will happen if it fails
– How it can be made safer

88
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New MedicationsNew Medications

• Vulnerable to confusion 
–Names 

–Labeling and packaging 

–Dosing 
–Route of administration

–Special uses

–Contraindications

89
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External Sources of Risk IdentificationExternal Sources of Risk Identification

• Professional publications
ISMP Quarterly Action Agenda

• Error reporting programs
• TJC sentinel event alerts
• MedMarx, CAPSLink
• FDA MedWatch, Patient Safety 

Videos
• PA-PSRS
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http://www.access
data.fda.gov/psn/
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Concurrent Risk AssessmentConcurrent Risk Assessment

• Clinical Pharmacy
–Pharmacy Interventions

–Pharmacist on Rounds

• Triggers and Markers
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PharmacyPharmacy--Nursing InterventionsNursing Interventions

• Order interventions 
– Dose adjustment for warfarin therapy 

based on current laboratory values
• Computer screening

– Patient information
– Lab information
– Drug database

• Independent double-check process
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Pharmacist InterventionsPharmacist Interventions

• Cycle Fill or Daily Fill Variances 
– Spot audit of “cycle fill” prior to delivery
– Double check by pharmacy staff
– Report by nurses of missing doses
– Returns from facilities of unused patient-

specific product
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Why Use Trigger Tools?Why Use Trigger Tools?

• Use of "triggers“ to identify adverse events 
(ADEs) is an effective method for 
measuring the overall level of harm

• Voluntary methods underestimate events 
and concentrate on what is interpreted as 
being preventable

• Often located in facility e-boxes
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Medication “Triggers”Medication “Triggers”

Trigger
• Antihistamines
• Dextrose 50%
• Glucagon
• Digibind
• Naloxone
• Vitamin K
• Kayexalate

Possible ADE
• allergic reactions
• hypoglycemia
• hypoglycemia
• digoxin overdose
• narcotic overdose
• warfarin misuse
• hyperkalemia
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Retrospective Risk AssessmentRetrospective Risk Assessment

• Chart Reviews

• Observation
• Data from Technology
• Internal, voluntary reporting
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ObservationObservation

• Verbal orders

• Storage practices

• Med Pass Review
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Data from TechnologyData from Technology

• Pharmacy Information systems

• CPOE systems

• Bar code point of care systems
• ADCs

• Infusion pumps (Smart pumps)
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Pharmacy Order EntryPharmacy Order Entry

• Types of alerts – interactions, max doses

• Overridden alerts – hard vs. soft stop
• Number of alerts – too many? 
• Types of medications involved
• Computer system test
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RememberRemember

• Take small bites – keep it simple

• Think: “Something can go wrong and let’s 
fix it”

• Any modification to the process creates 
new risk points
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A nonA non--punitive, systempunitive, system--based based 
approach to error reduction approach to error reduction 

does not diminish does not diminish 
accountability. It redefines accountability. It redefines 

accountability and directs it accountability and directs it 
in a productive and useful in a productive and useful 

manner.manner.


