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Widespread errors are fixable 
by better design
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Computerized approaches are ideal for 
eliminating error because reliability 
can approach 100%

D W Bates et al, “Incidence of ADEs and potential ADEs,” JAMA,
274:29–34, 1995.
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Denise Melanson
22 August 2006
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A two-hour study by ISMP

• 5 out of 5 confused by setup or selection of mL/hr

• 2 out of 5 confused by programming

• 3 out of 5 confused by decimal point

• 3 out of 5 nurses enter incorrect data
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Fluorouracil Incident Root Cause Analysis 

Final Draft: April 5, 2007 
Final Formatted Report: April 30, 2007 

Formatted for Web Posting: May 22, 2007 
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5250 mg

45.57 mg per mL 

4 days
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Institute for Safe Medication Practices  

ISMP’s List of Error-Prone Abbreviations, Symbols, and Dose Designations

Abbreviation
s

Intended Meaning

Misinterpretation

Correction

μg
Microgram

Mistaken as “mg” 

Use “mcg”

AD, AS, AU
Right ear, left

 ear, eac
h ear

Mistaken as OD, OS, OU (right eye, lef
t eye, eac

h eye) 
Use “right ear,” “le

ft ear,” o
r “each ear”

OD, OS, OU
Right eye, lef

t eye, eac
h eye

Mistaken as AD, AS, AU (right ear, left
 ear, eac

h ear)

Use “right eye,” “l
eft eye,” 

or “each eye”

BT
Bedtime

Mistaken as “BID” (twice daily)

Use “bedtime”

cc
Cubic centimeters

Mistaken as “u” (units)

Use “mL”

D/C
Discharge or discontinue

Premature discontinuation of medications if D/C (intended to mean

“discharge”) has been misinterpreted as “discontinued” when followed

by a list o
f discharge medications

Use “discharge” and “discontinue”

IJ
Injection

Mistaken as “IV” or “intrajugular”

Use “injection”

IN
Intranasal

Mistaken as “IM” or “IV”

Use “intranasal” or “
NAS”

HS 

hs

Half-strength

At bedtime, hours of slee
p

Mistaken as bedtime

Mistaken as half-strength 

Use “half-strength” or “bedtime” 

IU**
International unit

Mistaken as IV (intravenous) or 10 (ten)

Use “units”

o.d. or OD
Once daily

Mistaken as “right eye” (O
D-oculus dexter), le

ading to oral li
quid

medications administered in the eye

Use “daily”

OJ
Orange juice

Mistaken as OD or OS (right or left e
ye); drugs meant to be diluted in

orange juice may be given in the eye

Use "orange juice"

Per os
By mouth, orally

The “os” ca
n be mistaken as “left 

eye” (OS-oculus sinister)
Use “PO,” “by mouth,” or “ora

lly”

q.d. or QD**
Every day

Mistaken as q.i.d., especially if 
the period after the “q” or the tail of

the “q” is misunderstood as an “i”

Use “daily” 

qhs
Nightly at bedtime

Mistaken as “qhr” or eve
ry hour

Use “nightly” 

qn
Nightly or at 

bedtime
Mistaken as “qh” (every 

hour)

Use “nightly” or “a
t bedtime”

q.o.d. or QOD**
Every other day

Mistaken as “q.d.” (daily) or “
q.i.d. (four times daily) if th

e “o” is

poorly written

Use “every
 other day”

q1d
Daily

Mistaken as q.i.d. (four times daily)

Use “daily”

q6PM, etc.
Every even

ing at 6 PM
Mistaken as every

 6 hours

Use “6 PM nightly” or “6
 PM daily”

SC, SQ, sub q
Subcutaneous

SC mistaken as SL (sublingual); SQ mistaken as “5 every;” t
he “q” in

“sub q” has been mistaken as “ever
y” (e.g., a heparin dose ordered

“sub q 2 hours before surgery” misunderstood as every
 2 hours before

surgery)

Use “subcut” or “subcutaneously”

ss
Sliding scale (in

sulin) or ½

(apothecary)

Mistaken as “55”

Spell out “sliding scale;” u
se “one-half” or

“½”

SSRI

SSI

Sliding scale reg
ular insulin

Sliding scale insulin

Mistaken as selec
tive-serot

onin reuptake inhibitor

Mistaken as Strong Solution of Iodine (Lugol's)

Spell out “sliding scale (in
sulin)” 

i/d
One daily

Mistaken as “tid”

Use “1 daily”

TIW or tiw
3 times a week

Mistaken as “3 times a day” or “t
wice in a week”

Use “3 times weekly”

U or u**
Unit

Mistaken as the number 0 or 4, causing a 10-fold overdose or greater

(e.g., 4U seen as “40” or 4u seen as “44”); mistaken as “cc” 
so dose

given in volume instead of units (e.g., 4u seen as 4cc) 

Use “unit” 

Dose Designations 

and Other Information

Intended Meaning

Misinterpretation

Correction

Trailing zero aft
er

decimal point 

(e.g., 1.0 mg)**

1 mg

Mistaken as 10 mg if the decimal point is not seen

Do not use trailing zeros for
 doses

expressed in whole numbers“

          “
Naked”

decimal point

(e.g., .5 mg)**

0.5 mg

Mistaken as 5 mg if the decimal point is not seen

Use zero b
efore a d

ecimal point when the

dose is les
s than a whole unit

he abbreviation
s, symbols, and dose designations found in this table

have been reported to ISMP through the USP-ISMP Medication

Error Reporting Program as being frequently misinterpreted and

involved in harmful medication errors. 
 They should NEVER be used

when communicating medical information.  This includes internal

communications, telephone/verbal prescriptions, computer-generated

labels, labels for d
rug storage bins, medication administration

 records,

as well as pharmacy and prescriber computer order entry scree
ns.

The Joint Commission (TJC) has estab
lished a National Patient

Safety Goal that specifies t
hat certa

in abbreviation
s must appear on

an accredited organization's do-not-use list; w
e have highlighted these

items with a double asteri
sk (**).

  However, we hope that you will 

consider others beyond the minimum TJC requirements.  By using

and promoting safe practices
 and by educating one another about

hazards, we can better protect o
ur patients.

©
 IS

M
P 
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ISMP’s List of Error-Prone Abbreviations, Sy

Abbreviations Intended Meaning Misinterpretatio
μg Microgram Mistaken as “mg” 

AD AS AU Right ear left ear each ear Mistaken as OD OS OU (right eye left eye

he abbreviations, symbols, and dose designations found in this table
have been reported to ISMP through the USP-ISMP Medication

Error Reporting Program as being frequently misinterpreted and
involved in harmful medication errors.  They should NEVER be used
when communicating medical information.  This includes internal
communications, telephone/verbal prescriptions, computer-generated
labels, labels for drug storage bins, medication administration records,
as well as pharmacy and prescriber computer order entry screens.
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halve the 
death rate

R educing num berentry errors:
solving a w idespread,serious problem

H arold T him bleby1,* and PaulC airns2

1Future Interaction Technology Laboratory,Swansea University,Swansea SA2 8PP,UK
2Departm entofCom puterScience,University ofYork,York YO10 5DD,UK

Num berentry isubiquitous:itisrequired in m any fieldsincluding science,healthcare,edu-
cation,governm ent,m athem aticsand finance.People entering num bersare to be expected
to m ake errors,but shockingly few system s m ake any effort to detect,block or otherwise
m anage errors. W orse, errors m ay be ignored but processed in arbitrary ways, with
unintended results. A standard class of error (defined in the paper) is an ‘out by 10
error’, which is easily m ade by m iskeying a decim al point or a zero. In safety-critical
dom ains, such as drug delivery, out by 10 errors generally have adverse consequences.
Here,we expose the extent ofthe problem ofnum eric errors in a very wide range ofsys-
tem s. An analysis of better error m anagem ent is presented: under reasonable
assum ptions,we show that the probability ofout by 10 errors can be halved by better
userinterfacedesign.W eprovidea dem onstration userinterfaceto show thattheapproach
is practical.

Tokillan errorisasgood aserviceas,and som etim eseven betterthan,theestablishingof
a new truth orfact.

(CharlesDarwin 1879 [2008],p.229)

J.R.Soc.Interface
doi:10.1098/rsif.2010.0112

Published online

 on April 8, 2010rsif.royalsocietypublishing.orgDownloaded from 
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Procedures

Prescription

Documentation

Training

Miscalculation

Other 10%

10% ≈ 7,000 people pa*
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anel 

Zimed AD Ambulatory Syringe Driver
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0.000 2 0.000 4 0.000 6 0.000 8 0.001 0

0.000 1

0.000 2

0.000 3

0.000 4

Original Zimed �left start�

Nurse keystroke error probability
0–1 in a thousand

Out by 10 probability
0–1 in a thousand
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0.000 2 0.000 4 0.000 6 0.000 8 0.001 0

0.000 2

0.000 4

0.000 6

0.000 8

0.001 0

Left start, arithmetic

Right start

Right start, arithmetic, no wraparound

Original Zimed �left start�

Left start, arithmetic, no wraparound

Right start, arithmetic

Right start, arithmetic, no wraparound, block errors

Left start, arithmetic, no wraparound, block errors

Nurse keystroke error probability
0–1 in a thousand

Out by 10 probability
0–1 in a thousand
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0–1 in a thousand
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Unexpected Increased Mortality After Implementation of a Commercially

Sold Computerized Physician Order Entry System

Yong Y. Han, MD*‡; Joseph A. Carcillo, MD*‡§; Shekhar T. Venkataraman, MD*‡§;

Robert S.B. Clark, MD*‡§; R. Scott Watson, MD, MPH*‡§�; Trung C. Nguyen, MD*‡; Hülya Bayir, MD*‡;

and Richard A. Orr, MD*‡§

ABSTRACT. Objective. In response to the landmark

1999 report by the Institute of Medicine and safety initi-

atives promoted by the Leapfrog Group, our institution

implemented a commercially sold computerized physi-

cian order entry (CPOE) system in an effort to reduce

medical errors and mortality. We sought to test the hy-

pothesis that CPOE implementation results in reduced

mortality among children who are transported for spe-

cialized care.

Methods. Demographic, clinical, and mortality data

were collected of all children who were admitted via

interfacility transport to our regional, academic, tertiary-

care level children’s hospital during an 18-month period.

A commercially sold CPOE program that operated within

the framework of a general, medical-surgical clinical ap-

tion platform was rapidly implemented hospital-

d ys during this period. Retrospective anal-

ost-CPOE implementation time

d 5 months after CPOE

med.
d nd

computer software, health care delivery/access, interhos-

pital transport, outcome.

ABBREVIATIONS. CPOE, computerized physician order entry;

CHP, Children’s Hospital of Pittsburgh; ADE, adverse drug event;

PRISM, Pediatric Risk of Mortality; OR, odds ratio; CI, confidence

interval.

In their landmark report To Err is Human: Building

a Safer Health System, members of the Institute of

Medicine estimated that medical errors contrib-

uted to between 44 000 and 98 000 deaths annually in

the United States.1 As a result of this report, subse-

quent congressional hearings, and extensive media

exposure, the issue of patient safety has quickly rise

to a position of highest priority among many heal

care organizations. Sparked by this “safety init

tive,” many hospitals have looked toward emerg

medical information technologies, specifically c

ized physician order entry (CPOE) system

l to reduce human error during h

dtable, a na
m

Pediatrics, 2005
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Battle

All other
causes

Hospital

Crimean war 
British deaths, 1854
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Hazards

Harm

System

Nurse

Debugged        Bugs              
Jim Reason’s Swiss Cheese
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