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Learning Objectives 

1. Describe the error traps that may contribute to 
medication prescribing, dispensing, or 
administering errors in the pediatric setting. 

2. Describe system-based tools that have been 
shown to reduce medication errors. 

3. Weigh the advantages and disadvantages between 
voluntary medication error reporting processes, 
and mandatory reporting processes. 

4. Describe the best practices for an error reporting 
system. 

5. Describe 4 human performance tools which may 
be used to prevent medication errors. 
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To err is human… 

 44,000-98,000 deaths/year due to preventable 

medical errors in the United States 

 Recent report estimates average of 251,454 

deaths per year due to medical errors 

 3rd leading cause of death in US behind heart disease and 

cancer 

 Institute of Medicine (IOM) estimates that 

hospitalized patients are at risk of 1 medication 

error per day 
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Kohn LT, ed, Corrigan J, ed, Donaldson MS, ed. To Err Is Human. http:/www.nap.edu/catalog/9728.html 

Makary MA, Daniel M. BMJ 2016;353:i2139. 

IOM. Preventing medication errors. http://www.nap.edu/catalog/11623.html 



Medication Errors 

 Definition: "any preventable event that may 

cause or lead to inappropriate medication 

use or patient harm while the medication is in 

the control of the health care professional, 

patient, or consumer“ 

 “Do no harm” 
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http://www.fda.gov/Drugs/ResourcesForYou/Consumers/ucm143553.htm 



Why Children Are at Risk 
 Pharmacokinetic differences 

 Children’s bodies break down and get rid of medications 

differently than adults 

 Especially premature infants 

 Livers and kidneys are immature at birth 

 Function is better than adults in school-aged children 

 Limited availability of available dosage forms 

 Not all medications used in children come in pediatric-

friendly dosage forms 
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Levine S, Cohen MR. In: Medication Errors, 2nd ed. 



Why Children Are at Risk 
 Lack of standardization 

 Dosing, concentrations 

 May have to make a liquid, concentration  can vary from hospital to 

hospital 

 Calculation errors 

 Dose per body weight  

 Usually mg/kg 

 Conversions (lbs to kg, inches to cm, C to F) 

 Issues with drug delivery systems 

 Inconsistent measurement devices 
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Survey of Pharmacists/ 
Pharmacy Technicians 

 2 presentations 

 Audience response systems, survey 

 Up to 200 respondents 
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PREVENTING MEDICATION 
ERRORS 
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Technology 

 Computerized Physician Order Entry (CPOE)  

with clinical decision support 

 Associated with lower error rates 

 New error types 

 Entering order for wrong patient 

 Work-arounds for computer/internet 

    downtimes 

 Automatic stop datesincomplete 

    therapy 
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Neuspeil DR, Taylor MM. Health Services Insights 2013;6:47-59 



Technology 

 Automated dispensing cabinets 

 Smart pumps 

 Barcoding 
 During preparation of IV products 

 At the point of medication administration 

 Associated with 48% reduction in preventable adverse 

drug events 
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Neuspeil DR, Taylor MM. Health Services Insights 2013;6:47-59 
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Additional Measures 

 Clinical pharmacists on inpatient units 

 In a pediatric teaching hospital, errors occurred in 5.9% of 

orders 

 With pharmacist interventions, only 0.2% of errors 

reached patient 
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Cunningham KJ. J Pediatr Pharmacol Ther. 2012 Oct-Dec;17(4):365–73. 



Additional Measures 

 Regular medical reconciliation 

 Especially at transitions of care 

 Admission 

 Transfer from OR to ICU 

 Transfer from ICU to unit 

 Transfer from unit to rehab 

 Discharge 
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Medication Reconciliation 

 Obtain a complete list of anything patient is 

taking 

 Rx medications, over-the-counter medications, 

herbal medications, nutritional supplements, 

essential oils 

 Review at each medical appointment, ER 

visit, admission to hospital 
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Barnsteiner JH. In: Medication Reconciliation: an Evidence-based Handbook for Nurses. 
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Preventing Errors 

 Staff/trainee education 

 E-training, annual competencies 

 Standardization 

 Implementing guidelines, preprinted order-sets 

 80:20 rule 

 Culture change 

 Quality improvement projects 

20 
Neuspeil DR, Taylor MM. Health Services Insights 2013;6:47-59 



Pediatric Pharmacy Advocacy Group 
Position Statement: Minimum 
Competency 

21 
Boucher EA, et al. J Pediatr Pharmacol Ther 2015;20(6):481-4. (Used with permission) 



Standardized Concentrations 

 Institute for Safe Medication Practices (ISMP) has 

recommendations for standardized concentrations for 

neonatal infusions 

 Michigan initiative for standardizing pediatric oral 

concentrations for compounding 

 American Society of Health-Systems Pharmacists (ASHP) 

developing national standardized concentrations for IV 

and oral compounded medications 

 Funding from FDA’s Safe Use Initiative 
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http://www.ismp.org/tools/PediatricConcentrations.pdf 
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Human Performance Tools 
 Self-checking (STAR) 

 Verification Practices 
 Peer-checking  

 Concurrent verification 

 Independent verification 

 Three-part communication 

 Job Site Review 

 Pre-job briefing 

 Post-job critique 

 Procedure use & adherence 

 Questioning attitude & Stop when unsure 
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HPT–Verification Practices 

 Peer checking 
 Pharmacist asking peer to check calculations 

 Concurrent verification 
 2 separate pharmacists verifying chemo order 

 Tech check tech for cart fill 

 Pharmacist checking tech preparing IV compound 

 Independent verification 
 Pharmacist verifying physician order 

 Nurse verifying physician order and pharmacy preparation 
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HPT–Three-part Communication 

 Pharmacist accepting verbal order from 

prescriber 
 Prescriber: I’d like to call in a prescription for James Newman. 

Albuterol inhaler 2 puffs every 4 hours as needed for 

wheezing. 

 Pharmacist: I’d like to repeat back what you just ordered. 

You’d like an albuterol inhaler for James Newman; 2 puffs 

every 4 hours as needed for wheezing. Is that correct? 

 Prescriber: Yes. That’s correct. 
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HPT–Job Site Review 

 Done for new process, change in process, 

medication rarely dispensed 
 Experimental medicationsgenerally require 

dispensing guidelines 

 Preparing an IV medication outside of the department’s 

“standard” concentrations 
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HPT–Pre-job Brief 

 Shift turnover and patient updates communicated 

via discussion with outgoing shift or through 

chart transcriptions 

 Sign out, iVents, pharmacists’ sticky notes 
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HPT–Post-job Critique 

 Lessons learned, near misses, good catches, 

and any other knowledge that can be transferred 

to the system to improve it 
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DETECTING MEDICATION 
ERRORS 
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Error Traps 

 Change in job 

conditions 

 Distractions 

 First/late shift 

 Mental/emotional stress 

 Multiple tasks 

 Overconfidence 

 Knowledge gap 

 Peer pressure 

 Physical environment 

 Time pressure 

 Vague guidance 

 Room for 

interpretation 

 Look-alike, sound-alike 

medications 

 Administration devices 
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http://www.ishn.com/articles/88231-frontline-safety-avoid-these-11-error-traps 



Medication Use Process 

Prescribing 

•Physician 

•Nurse 
Practitioner 

•PA 

•Pharmacist 

Transcribing 

•Physician 

•PA, NP 

•Nurse 

•Unit clerk 

•Pharmacist 

Dispensing 

•Pharmacist 

•Pharmacy 
intern 

•Pharmacy 
technician 

Administering 

•Nurse 

•Pharmacist 

Monitoring 

•Physician 

•PA, NP 

•Nurse 

•Pharmacist 
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Adapted from: IOM. Preventing medication errors. http://www.nap.edu/catalog/11623.html 
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Inpatient Medication Errors 
 Harmful errors in neonatal ICUs 

(NICUs) most commonly associated 

with high-alert medications 

 Prescribing and administering errors 

account for ~75% of medication 

errors 

34 
IOM. Preventing medication errors. http://www.nap.edu/catalog/11623.html 

Miller et al. Qual Saf Health Care 2007;16:116-26.  



High-Alert Medications 

Drug Classes 
 Adrenergic agonists/ 

antagonists 

 Anesthetics 

 Antiarrhythmics 

 Antithrombotics 

 Cardioplegic solutions 

 Chemotherapy 

 Hypertonic dextrose/saline 

 Dialysis solutions 

 Epidural/intrathecal meds 

 Oral hypoglycemics 

 

 Insulin 

 Inotropic meds 

 Liposomal meds (and 

alternatives) 

 Narcotics 

 Moderate sedation agents 

 Especially for children 

 Neuromuscular blockers 

 Parenteral nutrition 

 IV contrast 

 Sterile water for irrigation, 

injection, inhalation (≥100 mL) 
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https://www.ismp.org/tools/institutionalhighAlert.asp 



High-Alert Medications 

Specific Medications 

 Subcutaneous 

epinephrine 

 IV epoprostenol 

 Insulin U-500 

 Magnesium sulfate 

injection 

 Methotrexate oral (non-

oncologic use) 

 Opium tincture 

 IV oxytocin 

 Nitroprusside 

 Concentrated potassium 

chloride injections 

 Potassium phosphate 

injections 

 IV promethazine 

 Vasopressin 

36 
https://www.ismp.org/tools/institutionalhighAlert.asp 



Medication Use Process 

Prescribing 

•Physician 

•Nurse 
Practitioner 

•PA 

•Pharmacist 

Transcribing 

•Physician 

•PA, NP 

•Nurse 

•Unit clerk 

•Pharmacist 

Dispensing 

•Pharmacist 

•Pharmacy 
intern 

•Pharmacy 
technician 

Administering 

•Nurse 

•Pharmacist 

Monitoring 

•Physician 

•PA, NP 

•Nurse 

•Pharmacist 
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Prescribing/Transcribing Errors 

 Prescribing:  

 4-400 errors/1000 pediatric patients 

 Calculation errors cause 35% of prescribing 

errors in children 

 Decimal point errors cause 15% of errors in 

children 

 Great weight variations in pediatric setting 

 More prone to decimal point errors 
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Pinheiro JM, et al. J Pediatr Pharmacol Ther 2003;266-73. 

Miller et al. Qual Saf Health Care 2007;16:116-26.  



Prescribing/Transcribing Errors 
 Wrong drug 

 Wrong dose/wrong route 

 Wrong patient 

 Prescribing medication patient is allergic to/    

intolerant of 

 Use of unapproved abbreviations  
 E.g., MS for morphine sulfate or magnesium sulfate; U instead of 

units 

 Inappropriate use/lack of use of zeros 

 “Always lead, never follow” 
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Medication Use Process 

Prescribing 

•Physician 

•Nurse 
Practitioner 

•PA 

•Pharmacist 

Transcribing 

•Physician 

•PA, NP 

•Nurse 

•Unit clerk 

•Pharmacist 

Dispensing 

•Pharmacist 

•Pharmacy 
intern 

•Pharmacy 
technician 

Administering 

•Nurse 

•Pharmacist 

Monitoring 

•Physician 

•PA, NP 

•Nurse 

•Pharmacist 
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Dispensing Errors 
 Dispensing: 

 6-12% of all errors 

 Wrong drug/wrong preparation 

 Look-alike, sound-alike medications 

 Repackaging 

 Wrong dose/wrong concentration 

 Compounding 

 Wrong route 

 Wrong patient 

42 
Miller et al. Qual Saf Health Care 2007;16:116-26.  

Neuspeil, Taylor. Health Services Insights 2013;6:47-59. 



Look-Alike, Sound-Alike 
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Why Dispensing Errors Occur 

 Workload/staffing issues 

 Distractions/interruptions 

 Inadequate dosing references 

 Inadequate training 

 Poorly designed work areas 

 Inadequate lighting, inadequate counter space, 

clutter 

 Inadequate package labeling 
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Medication Use Process 

Prescribing 

•Physician 

•Nurse 
Practitioner 

•PA 

•Pharmacist 

Transcribing 

•Physician 

•PA, NP 

•Nurse 

•Unit clerk 

•Pharmacist 

Dispensing 

•Pharmacist 

•Pharmacy 
intern 

•Pharmacy 
technician 

Administering 

•Nurse 

•Pharmacist 

Monitoring 

•Physician 

•PA, NP 

•Nurse 

•Pharmacist 
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Administering Errors 

 Overall rate 0-26% (median=8.3%) 

 3.3-6.6% in ICUs 

 Occurs more frequently with IV medications 

 27% of all pediatric administrations at a 

teaching hospital 

 Nurses responsible for catching 86% of 

errors 

47 
Pinheiro JM, et al. J Pediatr Pharmacol Ther 2003;266-73. 

Miller et al. Qual Saf Health Care 2007;16:116-26.  



CORRECTING MEDICATION 
ERRORS 
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Voluntary Reporting 

 Focus on improving safety 

 Internal or external 
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Mandatory Reporting 

 Purpose is to hold providers/organizations 

accountable 

 May be regulated by state agencies 

 Subject to penalties or fines 

 Sentinel events are reportable to Joint 

Commission 

50 
Smetzer JL, Cohen MR. In: Medication Errors, 2nd ed. 
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Internal Reporting Systems 

 Advantages: 

 Timely advice for management of specific patient 

 Provides a record of the event 

 May prompt immediate review/advice from legal 

counsel 

 Disadvantages: 

 May miss patterns of behavior 

 Unjust disciplinary action 

 Inaction 
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Smetzer JL, Cohen MR. In: Medication Errors, 2nd ed. 
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External Reporting Systems 

Encouraged to promote: 
 Development of best practices and standards of 

case 

 Development of smart technology to reduce 

errors 

 Identification of errors that occur in rare 

situations/patient populations 

 

54 
Smetzer JL, Cohen MR. In: Medication Errors, 2nd ed. 



External Reporting Systems 

 ISMP Medication Error Reporting System 

 https://www.ismp.org/errorReporting/reportErrortoISMP.aspx 

 FDA Medwatch 

 http://www.fda.gov/Safety/MedWatch/default.htm 

 Vaccine Adverse Event Reporting System (VAERS) 

 https://vaers.hhs.gov/esub/index 

 Confidential 

 Can be reported by anyone 
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Barriers to Reporting 

 Study of physicians, pharmacists, and nurses 
to identify barriers to error reporting 

 Incentives to reporting: 
 Patient protection: 

 Overall improvement patient care 

 Specific error that occurred in a patient 

 Provider protection: 
 Fear of censure 

 To avoid legal action 

 Professional compliance: 
 Expectation of reporting set by institution 
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Hartnell N, et al. BMJ Qual Saf 2012;21:361-8. 



Barriers to Reporting 
 Burden of reporting 

 Accessibility, time to complete 

 Professional identity 
 Reluctance to report another’s error, fear of appearing incompetent 

 Information gap 
 Lack of awareness of what to report 

 Organizational factors 
 Lack of trust in organization, inaction, no timely follow-up 

 Lack of a just reporting culture 

 Fear 
 Censure, malpractice suit 
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After an Event 

 Timely reporting of event 

 Timely investigation of cause of event 

 Root cause analysis, failure modes and effects 

analysis (FMEA) 

 Identification of latent and active failures 

 Creation or revision of processes to prevent 

error from occurring again 

 Ongoing analysis of processes 
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Error Reporting Best Practices 

Error report should be easily 
accessible 

Best reported by an individual 
involved 

Report should be factual 

Should be reported as soon as 
possible 
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What to Report 

 How error occurred 

 Normal workflow/procedure 

 Why error occurred 

 At risk behaviors 

 How to prevent it 

60 Smetzer JL, Cohen MR. In: Medication Errors, 2nd ed. 



http://www.nccmerp.org/sites/default/files/indexColor2001-06-12.pdf 



CASES 

62 



Case 
A full-term infant was born to a Spanish-speaking mother 

with a history of syphilis at a community hospital. Because of 

the language barrier, the medical team couldn’t determine if 

the mom had been treated correctly and decided to treat the 

baby for congenital syphilis.  The team consulted with an 

infectious diseases physician and the health department,  

who recommended a dose of benzathine penicillin G 

150,000 units IM was recommended.  The hospital 

physicians, nurses, and pharmacists were unfamiliar with the 

treatment of congenital syphilis, or the benzathine form of 

penicillin G. 
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Forms of Injectable Penicillin  

 Aqueous penicillin (PCN) G 

 Usual IV form of PCN 

 Benzathine PCN G 

 Long acting form of PCN 

 Only administered intra-muscularly 

 Procaine PCN G 

 Combined with benzathine PCN G 

 Only administered intra-muscularly 
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Case 

The pharmacist: 

 Consulted patient’s chart for the dose 

 Consulted a drug information reference for the 

dose 

 Misread dose as 500,000 units/kg (instead of 50,000 

units/kg) 

 Prepared and dispensed 1,500,000 units (2.5 

mL) of the drug 
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Case 

The nurse: 

 Questioned the volume (would require 5 injections) 

 Consulted drug information reference to see if medication 

could be given IV 

 No information specific for benzathine penicillin 

 Aqueous penicillin safe to use IV 

 Missed the manufacturer’s label warning “IM use only” 
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Case 

The nurse practitioner:  

 Assumed benzathine penicillin was a brand name 

for aqueous penicillin 

 Changed order to IV 

69 
IOM. Preventing medication errors. http://www.nap.edu/catalog/11623.html 



Case 

Nurse administered benzathine penicillin via 

slow IV push.  After 1.8 mL of drug was 

infused, the baby became unresponsive and 

could not be resuscitated.  Upon autopsy, it 

was confirmed that the infant did not have 

congenital syphilis. 
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 What latent failures occurred in this case? 

 

 What active failures occurred in this case? 
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How would each of the following human 
performance tools have been helpful in 
reducing the errors identified in this case? 

A. Independent verification 

B. S-T-A-R 

C. Pre-job briefing 

D. Question attitude/Stop when unsure 

E. Concurrent verification 
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SUMMARY 
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Organizational Characteristics That 
Limit Accidents or Failures 

1. Prioritization of both safety and performance and 
shared goals across the organization 

2. A “culture” of reliability (or, better, attitude toward 
reliability) that simultaneously decentralizes and 
centralizes operations allowing authority decisions to 
migrate toward lower ranking members 

3. A learning organization that uses “trial-and-error” 
learning to change to the better following accidents, 
incidents, and, most important, near misses 

4. A strategy of redundancy beyond technology but in 
behaviors such as one person stepping in when a 
task needs completion 

74 
http://high-reliability.org/High-Reliability-Organizations 



What kind of cultural traits should you be 
pursuing in your organization? 

 Encourage Reporting: Value errors as leading safety 
data 

 Create a Just Work Environment: Don’t try and 
punish errors out of the system 

 Flexibility: Prepare workers to adapt effectively to 
changing demands  

 Learning: Create opportunities for observation, 
reflection and feedback 

 Training: Knowledge and attitudes are being 
adequately transferred to the less experienced 
workers 
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Questions 
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