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Tenfold Medication Errors: 5 Years’ Experience
at a University-Affiliated Pediatric Hospital

WHAT’S KNOWN ON THIS SUBJECT: Tenfold medication error is
a well-recognized risk of pharmacotherapy in pediatric practice
but little evidence describes the circumstances of such errors.

WHAT THIS STUDY ADDS: This study identified 252 tenfold
medication errors, 22 of which resulted in patient harm. We
identified opioids and other high-risk medications to be
associated with tenfold medication error and frequent, recurrent
causes, mechanisms, and error enablers that suggest areas for
future improvements. /

BACKGROUND AND OBJECTIVES: Tenfold medication errors are a sig-
nificant source of risk to pediatric patients. This may be because of
wide variations in age, weight, dosing ranges, and off-label practices,
but few studies exclusively devoted to examining pediatric 10-fold
error have identified the circumstances and mechanisms that lead
to such errors. We examined all 10-fold medication errors reported
within an academic, university-affiliated pediatric hospital to make
recommendations for future initiatives that could improve medication
safety in pediatric practice.

METHODS: We retrospectively evaluated all medication-related incident
reports submitted to a voluntary safety-reporting database over a 5year
period for reports describing 10-fold medication error Main outcome
measures comprised severity of error, drugs and drug classes involved,
10-fold medication error enablers, mechanisms, and contributing causes.

RESULTS: From 6643 medication-related safety reports, 252 10-fold
medication errors were identified at a mean reporting rate of 0.062

per 100 total patient days. Morphine was the most frequently reported
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Errori di calcolo matematico

Nurse Education Today 30 (2010) 85-97

Contents lists available at ScienceDirect

JOURNAL OF ADVANCED NURSING

ORIGINAL RESEARCH

Nurse Education Today

Patient safety: numerical skills and drug calculation abilities of nursing
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Do calculation errors by nurses cause medication errors in clinical practice?
A literature review
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Table 2

Journal American Medical Association (JAMA) and Archives.

Search terms

No. of articles

Medication error 31
Calculation error 415
/
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Search terms

No. of articles

Medication error (title, abstract or keywords)
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One of the most common, and yet highly responsible,
activities carried out by Nurses is the administration of
medication. To administer medication effectively and safely
requires several skills, not least the ability to calculate drug
dosages accurately (Grandell-Niemi et al. 2003). Studies have
shown that 30-40% of medication administration errors are
related to drug calculation errors (Schulmeister 1999), and
that this might even be an under-representation (Weeks et al.
2000).

Drug calculation errors occur either because of the
numerical (mathematical) inability of the person to perform
basic functions such as addition, subtraction, multiplication,
division and use of decimals and fractions and/or because of
the inability of the individual to conceptually extract the
correct information from the drug calculation problem in
order to set up the mathematical calculation needed (Wright
2007). Blais and Bath (1992), in their study with 66 nursing
students, found that 68% of the errors made were due to

and percentages.
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Numeracy skills of nursing students

Kathryn ]. Eastwood **, Malcolm J. Boyle *!, Brett Williams *?, Robyn Fairhall **

@ Monash University, Department of Community Emergency Health and Paramedic Practice, Faculty of Medicine, Nursing and Health Sciences, Building H, McMahons Rd, Frankston 3199,
Victoria, Australia
® Monash University, School of Nursing, Faculty of Medicine, Nursing and Health Sciences, McMahons Rd, Frankston 3199, Victoria, Australia

ARTICLE INFO SUMMARY

Article history: Research has highlighted poor mathematical ability amongst qualified and student nurses, Three major

Accepted 14 December 2010 classifications of errors: i)conceptual, ii)arithmetical and iii)computational have been identified. These errors
involve being unable to formulate an equation from information given, unable to operate a given equation, or

Keywords: simple arithmetical errors respectively. The objective of this study was to determine if a sample of Australian

gzj;:fatinns second year undergraduate nursing students, from the state of Victoria, could accurately calculate drug

Nurse dosages and perform some basic mathematical cajeulations that would he reauired in the worknlace.

Error Adescriptive survey collecting demographical datd

Drug calculations mathematical and drug calculation questions

Student nurses participated in the study.

Patient safety The average score was 56.1%. Interestingly 63.5 ]OURNAL OF ADVANCED NURSING
average those who completed a minimum of yea =
from secondary education achieved scores over 5
38.9% were arithmetical and 25.1% were computa
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Patient safety: numerical skills and drug calculation abilities of nursing
students and Registered Nurses

Miriam McMullan, Ray Jones & Susan Lea

Accepted for publication 4 December 2009

Correspondence to M. McMullan: e-mail: MCMULLAN M., JONES R. & LEA §. (2010) Patent safety: numerical skills and
mmemullan@plymouth.ac.uk drug calculation abilities of nursing students and Registered Nurses. Journal of
Advanced Nursing 66(4), 891-899.

Miriam McMullan PhD MSc BSc doi: 10.1111/}.1365-2648.2010.05258.x
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Tipologia di errore Strumento per misurare

| * Validato
 Errore di concetto

* Riproducibile
« Errore aritmetico - . Misurabile

» Errore di conto * Applicabile

« Esclusivo
« Capace di orientare

le decisioni
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Il questionario

Converti in Risolvi le seguenti

proporzioni

Risolvi le seguenti
equivalenze

percentuale

3/9 = % 42:6=35:X 3g = mg
0,0025 = % 13 : X=22:8 0,75 mg = g
20/10 = % 54:9=X:73 41 = mi

250 ml Glucosio 20% per via
endovenosa da somministrare in 2

E’ stato prescritto un antibuiotico
in sciroppo (dose 150 mg) ad un

Identifica i seguenti simboli:

ore e mezza.qual'e la velocita in bambino per tre volte al giorno per K:
gtt/min se si utilizza un defluaaore otoo giorni
semplice? Lo sciroppo si presenta in flacone Na:
o 20 gtt/min da 62,5 mg ogni 5 ml. Quanti ml
o 25 gtt/min di sciroppo ad ogni CI:
o 33 gtt/min somministrazione?

Ca:
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Risultatl

Quesiti Risposte corrette  Risposte corrette
%

Abilita matematiche

(18 quesiti) eore o o
Velouta.mfusmnale 715 401 56.1
(5 quesiti)

Sommm_strazmne ev 1001 466 46.5
(7 quesiti)

Somm|n|§tra2|one 0S 429 316 73.6
(3 quesiti)
Abilita chl_mlche 715 706 08.7
(5 quesiti)

Total 5434 3873
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2013: Campione: 255 infermieri
Risposte corrett&. 81.5%

2016: Campione: 90 infemieri
Risposte corrett€: 84,8% O

C Titolo di studio, eta, anzianita di servizio
o ™S 5 Grandell-Neimi H, 2003 Harvey S, 2010
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The effect of an interactive e-drug calculations package on
nursing students’ drug calculation ability and self-efficacy

Miriam McMullan®*, Ray Jones®, Susan Lea®

2 Faculty of Health, University of Plymouth, Plymouth PL4 8AA, UK
b Applied Social Psychology, The Centre for Excellence in Professional Placement Learninc
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Come esercitarsi?

Nurse
Education

Volume 30, Issue 7, October 2010, Pages 608614 o=y
ARTICLE INFO ABSTRACT
Article history: Objective: Nurses need to be competent
Received 9 October 2009 ensure patient safety. The purpose of t
Received in revised form culations package, developed using Co
23 Ausust 2010 with traditional handont learnine sim Numeracy for nursing, report ofa p||0t Study o compare outcomes of

two practical simulation tools — An online medication dosage
assessment and practical assessment in the style of objective

structured clinical examination

Meriel Hutton® & - B4, Diana Coben®, Carol Hall¢, David Rowe?, Mike Sabin®, Keith Weeksf, Norman

Woolley’
+ Show more

doi:10.1016/j.nedt.2009.12.009
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Un’app per esercitarsi
(Universita di Torino)

*Teoria del carico cognitivo
*Cinque livelli di difficolta
Competenze di chimica
*Equivalenze

*Proporzioni
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