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Supplemental Table 5 Definitions, Subtypes and Rates of MEs in Studies Examining PICUs
	Reference
	Definition
	Included event subtypes
	Rate

	Prescribing error

	Ewig et al. [1]
	Errors were defined based on the Institute of Medicine definition, wherein the error occurred during the order writing or transcribing phase. 
	All pharmacological (such as medications) and non-pharmacological (such as nutritional supplements or milk formulas).

Error subtypes were categorised as wrong rate of administration, drug, dose, unit, dosage interval (frequency), dosage form, body weight, diluent, strength (or strength unavailable) and route.
	59.4% of orders.



	Warrick et al. [2]
	NR
	Incomplete prescriptions (no signature, no start date, no dose, no frequency, no route), insufficient information (no patient name, no hospital number, drug sensitivity box not completed), illegible prescriptions, and errors in the prescribing decision (need for drug, inappropriate choice of drug, duplication of therapy, inappropriate dose, inappropriate frequency, inappropriate route).
	8.8% of orders.

	Potts et al. [3]
	Errors in which inadequate information was provided or further interpretation (e.g. illegibility) was required for the order to be processed.
	Weight not available, missing information and illegible prescriptions. 
	30.1% of orders.



	Glanzmann et al. [4]
	A prescribing decision or prescribing writing process that resulted in an unintentional, significant reduction in the probability of treatment being timely and effective or increase in risk of harm, when compared with generally accepted practice.
	Drug selection (pharmacodynamic or pharmacokinetic interaction), dose selection (dose too high or too low), drug formulation, treatment duration, drug use process, missing information (missing drug formulation).
	14 % of orders.


	Cimino et al. [5]
	Any error, large or small, at any point in the medication system from the time the drug is ordered until the patient receives it.
	Missing drug, dose, route, dosage form, or dosage interval.   
	27.1% of orders.

	Kadmon et al. [6]
	Incomplete or illegible prescription that required additional clarification to be executed.
	Missing rate of administration, missing units, and illegible handwriting.
	8.24 % of orders.

	Maat et al. [7]
	NR
	NR
	60% of orders.

	Sutherland et al. [8]
	NR
	NR
	12% of orders.

	Morris et al. [9]
	NR
	NR
	12.5% of orders.

	Alagha et al. [10]
	Error that occurs at the stage of prescribing.
	Wrong drug selection (contraindications, contraindicated drug interactions, known allergies), wrong dose (deviation of  10% of the recommended dose in paediatric references), wrong frequency, wrong concentration for administration of intravenous drugs, wrong or missed rate of administration, wrong or missed instructions for proper drug administration by the nurse (wrong diluents, failure to appropriately space in times of administration of interacting drugs, failure to give information for the administration of drugs that should be given at specific times in relation to meals and any other needed information), unclear order and incomplete order (missing drug name, strength, dose).
	78.1% of total OEs.

	Isaac et al. [11]
	NR
	Documentation errors (e.g. prohibited abbreviations, failure to use generic drug names and missing patient details) and therapeutic errors (e.g. wrong dose, frequency or incorrect rate).
	12.4 errors per patient.




Supplemental Table 5 Continued
	Reference
	Definition
	Included event subtypes
	Rate

	Prescribing error

	Booth et al. [12]
	A clinically meaningful prescribing error occurs when, as a result of a prescribing decision or prescription writing process, there is an unintentional significant (1) reduction in either the probability of treatment being timely and effective or (2) increase in the risk of harm when compared with generally accepted practice.
	Clinical errors (errors in drug dosage, dosage units, strength, dose frequency, incorrect drug or incorrect route). Non-clinical errors (errors of legibility, legality, incomplete patient details or allergy status, or failure to prescribe using the recommended international nonproprietary name. Infusion prescription errors (errors in continuous intravenous infusions, which are prescribed on a separate dedicated infusion prescription, including errors in concentration, rate, incompatible diluent and calculation errors).
	892 errors per 1,000 PICU OBDs.

	Error in all medication use process

	Buckley et al. [13]
	Errors occurring at any stage in the process of ordering or delivering a medication.
	Errors in prescribing, transcription, dispensing and administration stages. Error subtypes include wrong dose, omission, wrong time, wrong technique, wrong drug, extra dose, maintenance intravenous fluid/total parenteral nutrition, wrong form, wrong route and drug-drug interaction.
	19.8% of doses; 14.6% of orders.

	Haghbin et al. [14]
	Any avoidable event that harms or has the potential to harm a patient.
	Errors in prescribing (wrong dose, drug, route, drug interaction, wrong time and monitoring errors), transcription (omission, wrong time, wrong drug form, wrong dose and un-ordered drug), dispensing and administration (omission, wrong time, wrong dosage form, wrong dose, wrong preparation, wrong technique, un-ordered drug and inappropriate drug) stages.
	14.2 PEs; 0.78 DEs; 4.88 TEs; 28.9 MAEs (per 100 medication orders);
MEs: 48.8 per100 medication orders.

	Studies assessed preventable ADEs

	Agarwal et al. [15]
	An injury, large or small, caused by the use (including non-use) of a drug identified during the PICU stay. The definition of “preventability definition of adverse event was determined by individual sites based on local interpretations of each event but in general was based on the premise that the adverse event may have been avoidable, given the appropriate implementation of evidence-based medicine and/or appropriate use of available resources.
	All adverse event including preventable ADEs.
	2.1 preventable ADEs per 100 patient-days.

	Kaushal et al. [16]
	Preventable ADEs and non-intercepted near misses.
	Preventable ADEs (serious MEs) in ordering, transcribing, dispensing, administering, or monitoring stages.

	29 serious MEs per 1000 patient-days (2.9%).

	Larsen et al. [17]
	NR
	NR
	2.3 preventable ADEs per 100 patients; 3% preventable ADEs of AEs detected.




Supplemental Table 6 Definitions, Subtypes and Rates of MEs in Studies Examining NICUs
	Reference
	Definition
	Included event subtypes
	Rate

	Prescribing error

	Campino et al. [18]
	A medication error was assigned if any of dosage, units, route and administration interval were illegible, incorrect or not specifically written.
	Dosage, units, route and administration interval.
	32.8% of orders.

	Palmero et al. [19]
	A result of prescribing decision or prescription writing process, there is an unintentional significant (1) reduction in the probability of treatment being timely and effective or (2) increase in the risk
of harm when compared with generally accepted practice.
	Improper dose (under/over dosage), miscalculation of dosage or infusion rate, wrong route of administration, dose omission, wrong drug, name confusion, extra dose, wrong time/frequency, wrong patient, wrong strength/concentration wrong diluent, wrong rate, (too fast/too slow) and wrong duration treatment.
	28.9% of orders; 2.1 per100 OEs.

	Ridges et al. [20]
	NR
	NR

	0.5% of orders.

	Fordham et al. [21]
	NR
	NR
	5.5% of orders.


	Jozefczyk et al. [22]
	The increased likelihood of a medication error based on adherence to the listed criteria; in other words, a medication order has the greatest opportunity for correct medication-use when all 18 of the listed criteria are present or performed.
	1 - Patient identification parameters are present and legible (name, room number, medical record number)
2 - Order is legible
3 - Order is for a formulary medication
4 - Dose is appropriate for specific patient
5 - Frequency is appropriate
6 - Patient’s height is present on profile
7 - Patient’s weight is present on profile
8 - Patient’s serum creatinine is present on profile
9 - Patient’s allergy information is present on profile
10 - Dosage form is appropriate for patient
11 - Drug name is spelled correctly
12 - Order is not vague (‘‘d/c all ABX,’’ ‘‘continue home meds’’)
13 - Dose is present
14 - Route is present
15 - Frequency is present
16 - Abbreviations used are approved (including appropriate use of trailing and leading zeros)
17 - Date and time are present on the order
18 - Physician can be identified by name or pager number
	8.5% of total OEs.

	Machado et al. [23]
	An error that occurs at the stage of prescribing.
	Wrong doses, administration route, interval, diluent and infusion rate.

	43.5% of total prescribed drugs.

	Prescribing and dispensing error

	Jain S. et al. [24]
	Any preventable event that occurs in the process of ordering, transcribing, dispensing, administering or monitoring a drug irrespective of whether the injury occurred or potential for injury was present.
	Wrong dose, time, rate and administration.
	0.7 per patient.





Supplemental Table 6 Continued
	Reference
	Definition
	Included event subtypes
	Rate

	Administration error

	Raja Lope et al. [25]
	Errors were defined to be present whenever there was any of the 9 listed criteria are present or performed.
	Omission, an extra dose given, wrong preparation of a medication, incorrect dose given, incorrect drug given, deteriorated drug given or if a drug was given via the wrong route, wrong rate or at the wrong time.
	31.4% of observed doses.

	Chedoe et al. [26]
	Any deviation in preparation or administration of the medication or both from the doctor’s prescription, the hospital’s intravenous policy or the manufacturer’s instructions.
	Wrong drug, dose, choice and volume of solvent/diluent, administration time, technique, route, rate of administration, and physical and chemical compatibilities.
	20.5% in preparation; 84.8% of administration.

	Error in all medication use process

	Morriss et al. [27]
	Error in ordering, transcribing, dispensing, administering, or monitoring a medication.
	Omitted dose, wrong dose ordered, wrong dose given, unordered drug, wrong time, wrong administration rate, faulty administration technique, reconciliation error, transcription error and duplication order.
	69.5 MEs per1000 doses.

	Likhi et al. [28]
	NR
	NR
	26.4% of records.

	Truter et al. [29]
	NR
	· Inadequate preparation of medication: when medication was prepared or manipulated incorrectly. This includes incorrect method of reconstitution or dilution, not shaking the suspension thoroughly and crushing of specially coated tablets.
· Incorrect dose: dose that was prescribed or administered was >10% above or below the correct dose based on the patient's weight. 
· Incorrect duration: medication administered for a longer period of time than was prescribed, or prescribed medication that was not discontinued when indicated.
· Incorrect frequency: medication administered at incorrect intervals (e.g. 8-hourly instead of 6-hourly).
· Incorrect medication: administration of medication that was not prescribed, misread prescription, or medication administered to the wrong patient.
· Incorrect time: there was >1 h difference between the scheduled time and time of administration.
· Mislabelling: when reconstituted medication was kept in storage and had no label indicating the time of reconstitution and volume of diluent used. Infusion not labelled with the name or dose of medication that was being administered.
· Omission: failure to administer a prescribed medication, or medication that was being administered without noting that it had been dispensed. 
- Prescribing error (e.g. no route): elements of good prescribing practice were observed and each medication prescribed was evaluated for compliance with pharmacy legislation as stipulated in good pharmacy practice, i.e. the correct name, dosage, units, route, frequency and duration of treatment.
	77.9% of orders.

	Studies assessed preventable ADEs

	Kunac et al. [30, 31]a
	Preventable ADEs: actual injuries resulting from the use of medication in error.                                                  

Potential ADE: Events that have a significant potential for injuring a patient but do not actually cause harm.
	Potential and preventable ADEs.
	27.4 per 1000 patient-days potential ADEs;
14.38 per 1000 patient-days preventable ADEs.



Supplemental Table 7 Definitions, Subtypes and Rates of MEs in Studies Examining Both NICUs and PICUs
	Reference
	Definition
	Included event subtypes
	Rate

	Prescribing and administration error

	Khoo et al. [32]
	A clinically meaningful prescribing error occurs when, as a result of a prescribing decision or prescription writing process, there is an unintentional significant (1) reduction in the probability of treatment being timely and effective or (2) increase in the risk of harm when compared with generally accepted practice.
	NR
	PICU: 
8.3% of orders.
NICU: 
7.3% of orders.

	Otero et al. [33]
	The American Society of Health-System Pharmacists standard definition of medication errors.
	Lists of prescription and administration-error classifications that were based on the American Society of Health-System Pharmacists standard definition of medication errors.
	PICU 
PEs: 11.6% of orders;
MAEs: 8.2% of administrations.
NICU
PEs: 22.5% of orders;
MAEs: 8.2% of administrations.



	Error in all medication use process

	Benkirane et al. [34]
	Any preventable event that may cause or lead to inappropriate medication use or patient harm while the medication is under the control of the health care professional, patient, or consumer.
	Wrong/improper drug, medication not indicated/inappropriate for the condition being treated, inappropriate medication, medication contraindicated, therapeutic duplicity, drug omission, improper dose, wrong duration of treatment, wrong administration timing, wrong dosage form, wrong administration technique, wrong rate of administration, wrong preparation, manipulation, and/or mixing.
	PICU MEs:
9.1 per 1000 patient-days.

NICU MEs:
4 per 1000 patient-days.

	Sakuma et al. [35]
	Any deviation from appropriate use of medication in any step of the medication use process including ordering, transcribing, dispensing, administering or monitoring.
	NR
	PICU MEs:
6.4 Per 1000 patient-days.
NICU MEs:
35.1 per 1000 patient-days.

	Kaushal et al. [36, 37]a
	Errors in drug ordering, transcribing, dispensing, administering, or monitoring.
	Wrong dose, wrong frequency, wrong route, wrong medication administration record transcription or documentation, wrong drug, wrong patient, known allergy, illegible order, missing or wrong weight and no or wrong date. 
	PICU MEs:
5.7 per 100 orders.
NICU MEs:
5.5 per 100 orders.


a Data were used in two published studies.
Abbreviations: PICU(s): paediatric intensive care unit(s); NICU(s): neonatal intensive care unit(s); PE(s): prescribing error(s); MAE(s): medication administration error(s); ME(s): medication error(s); NR: not reported; OE(s): opportunities for error(s); ADE(s): adverse drug event(s); OBD(s): observed occupied bed day(s); DE(s): dispensing error(s); TE(s): transcription error(s).
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