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Dear Colleague 
 
MEDICATION ERRORS IN CHILDREN 
 
Please find attached a review of anonymised medication incidents that 
occurred in children aged 0-18, in secondary care in Northern Ireland 
between 2011 and 2015 which details quantitative and qualitative 
findings. The analysis, led by Queen’s University Belfast was undertaken 
as part of a PhD studentship and a John Moore’s Masters Course in 
Advanced Paediatric Nursing Practice.                 
 
The purpose of this review was to investigate the nature and underlying 
causes of medication error reports in children in secondary care. It also 
provides recommendations that support local and regional quality 
improvement initiatives to improve paediatric medication safety.  
 
Ensuring the safe prescribing, supply, administration and use of 
medicines is a key role for all Health Care Professionals who care for 
children.  I would therefore be grateful if you could share this report as 
appropriate within your organisation and encourage staff to review the 
findings and learning identified.  
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Executive summary 

Aim 

This programme aimed to investigate the nature and underlying causes of medication errors 

reported in children in Northern Ireland secondary care. It also aimed to offer evidence-based 

recommendations to help define a regional quality improvement strategy, to improve paediatric 

medication safety. 

Methods 

With NHS Research Ethics and Governance approval, we obtained an anonymised dataset of 

reported medication incidents occurring in children aged 0-18, in secondary care in Northern Ireland, 

between 2011 and 2015. We used a mixed methods approach: we quantitatively analysed 

characteristics on incidents, and qualitatively analysed narrative descriptions. 

Results 

Characteristics of incidents 

1522 errors were analysed. Most occurred during prescribing and administration. Errors generally led 

to minor or no harm. Neonates and infants were most commonly affected; areas most frequently 

involved were paediatric wards, neonatal units and community paediatric settings. Dosing errors 

were most common, followed by omission or delay of a medication or dose; antimicrobials, 

paracetamol and IV fluids were the medicines most commonly involved. 

Underlying causes 

Medication errors tended to have multiple interacting causes, involving individual, social and 

contextual factors. These included inadequate communication, distractions, attempts to save time, 

and not using resources. Errors appeared more likely in certain circumstances: during medicines 

reconciliation, transcribing, and when patients moved clinical areas. Features specific to paediatrics 

made prescribing more difficult and led to errors: weight-based dosing, different medicine units, and 

calculations. Errors reached patients when defences failed. 

Recommendations 

Given the complex causes of medication errors, wide-ranging solutions are required. A 

comprehensive set of recommendations are provided. Systems changes include: in settings that 

provide care for children, ensure adequate provision of pharmacy services that include pharmacists 

and technical support; consider implementation of electronic prescribing; and investigate further 

opportunities to enhance parental involvement in safe medication delivery. We recommend further 

study, to underpin quality improvement, in specific areas including: medicines reconciliation; second 

checking; and handover practices at transitions of care. Targeted quality improvement should 

address interruptions to prescribing and administration, consistent application of the five rights of 

medication administration, improving communication, and specific educational changes.   
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1. Introduction  
 

“A prescription for prostacyclin infusion was written in error for a baby when prostaglandin 

infusion was intended. This resulted in an excessively high dose of prostacyclin being infused, 

which is known to cause hypotension. The baby, who was critically ill, exhibited hypotension that 

was relatively resistant to other treatments. The baby died later.” 

National Patient Safety Agency. Safety in Doses.1 

 

In 2017, the World Health Organisation launched their third Global Patient Safety Challenge: Medication 

Without Harm.2 They ask that countries target three priority areas: high-risk situations, polypharmacy, and 

transitions of care. Using medication in children, in whom a mistaken choice of medicine in a single 

prescription can have fatal consequences, is a classic instance of a high-risk situation.  

As well as being dangerous, errors are alarmingly common: medication errors compromise 13% of 

paediatric prescriptions and 19% of medicine administrations.3 And yet errors stubbornly resist efforts to 

prevent them. Why? President of the Royal College of Paediatrics and Child Health, Hilary Cass, cites three 

reasons: lack of robust evidence base; difficulty in translating evidence-based solutions into practice; and 

failure to scale up or sustain locally-implemented changes.4  

If we are to achieve the WHO’s ambitious target of reducing severe, avoidable harm by 50% over 5 years, 

we must confront these issues head on. In this report, we present an analysis of over 1500 medication 

errors occurring in children across Northern Irish secondary care, between 2011 and 2015, and 

recommendations for a regional approach to improving paediatric medication safety.  

 

1.1 What causes medication errors in children? 
 
Prospective research shows that medication errors are more common in children.3 Relative to adults, they 

carry a greater risk of harm. Types of errors differ too, with dosing errors more frequently seen.5 This 

includes potentially lethal tenfold errors.6 But much less evidence exists about why errors happen. 

Conventional thinking often implicates lack of knowledge, but a ground-breaking 2009 study of 

Foundation Programme doctors’ prescribing errors offered a different explanation.7 The researchers 

found that errors were borne out of multiple interacting factors: busy and stressful working conditions; 

over-reliance on pharmacists and nurses; inadequate support from senior doctors; failures in 

communication; and a conspicuous absence of ‘safety culture’. 

These findings provide a useful window into medication error ‘on the ground’, but they were not based on 

evidence in children. This is problematic for those seeking to improve paediatric practice, because 

medication use in children differs from medication use in adults. Practitioners contend with weight-based 

dosing, complex calculations, frequent off-license medicine use, and inappropriate formulations.8 Many 

have limited experience of working with children and only brief educational exposure to paediatric 

principles. In addition, they may work in non-specialist settings where support or safeguards are lacking. 
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This matters because, for solutions to stand a chance of being effective, they need to reflect an in-depth 

understanding of clinical practice. 

 

1.2 How does this report set out to address this? 
 
Reported critical incidents are a cornerstone of risk management; they are an essential tool in guiding 

improvement and learning in response to adverse events. However, incidents can also be used beyond 

local level. They can demonstrate types of error, areas of high-risk practice, and hazardous medications. 

Moreover, by analysing both categorical data and narrative descriptions – a ‘mixed-methods’ approach – 

incidents can offer insights into how errors occur.9 They can also help identify conditions which may act as 

barriers to implementation. This report is based on analysis of over 1500 reported medication errors in 

children across Northern Ireland secondary care between 2011 and 2015. It is intended to highlight the 

importance of paediatric medication safety in NI, provide an evidence base for regional quality 

improvement, and act as a stimulus to share learning and initiatives between sites. 
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2. Methodology 
 
2.1 Research team and contributions 
 

 Richard Conn (RLC). Research Fellow and Specialty Trainee in Paediatrics, Belfast Health and Social 

Care Trust; PhD Student, Centre for Medical Education, Queen’s University Belfast. RLC processed 

the anonymised dataset, carried out the analysis and wrote the report. 

 Tim Dornan (TD). Professor of Medical Education, Queen’s University Belfast. TD is supervising 

RLC’s PhD; he contributed to study design and ethics applications. 

 Vincent McLarnon (VM). Advanced Paediatric Nurse Practitioner, Southern Health and Social Care 

Trust. VM carried out the qualitative analysis of administration errors and co-wrote Chapter 5 of 

the report.  

 Angela Carrington (AC). Northern Ireland Medicines Governance Team Leader for Secondary Care. 

AC contributed to study design and ethics applications, oversaw the data extraction process, and 

reviewed the report.  

 

2.2 Background, purpose, scope, and target audience 
 
This project was carried out as part of collaboration between the Northern Ireland Medicines Governance 

Team and the Centre for Medical Education, Queen’s University Belfast, and in conjunction with the 

Paediatric Collaborative Learning Set of the Northern Ireland Safety Forum.  

Its purpose was to establish characteristics and underlying causes of medication errors in children through 

analysis of critical incident data. To maximise learning, a mixed methods design was chosen, involving 

quantitative analysis of categorical data, and qualitative thematic analysis of narrative components. 

Within this report, we present an overall quantitative analysis of the medication error dataset, 

accompanied by an in-depth qualitative analysis of the underlying causes of prescribing and 

administration errors, because we deemed these to be the key targets for frontline quality improvement.  

This report is intended to contain information useful to medication safety stakeholders at all levels. Its 

overarching ambition is to draw attention to the critical importance of medication safety in children, and 

the need for a complex, joined-up approach to addressing it. But it also contains a granular level of detail 

relevant to practitioners, quality improvers, educators, managers, and policymakers.  
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2.3 Methods  
 
2.3.1 Ethics and governance 

As this work was intended to be used for purposes of both research and service evaluation, a full NHS 

Ethics and Research Governance application was submitted. Ethical approval was granted by the NRES 

Committee East Midlands - Nottingham 2, reference 15/EM/0353; all Trusts in Northern Ireland accepted 

the study protocol. 

2.3.2 Data extraction and processing 

Data was obtained from Datix by Medicines Governance Pharmacists in each of the five NI Trusts. All 

hospitals and community paediatric settings were included. Following reporting, Medicines Governance 

Pharmacists routinely review all medication incidents for accuracy. Incidents coded as ‘medication 

incidents’ were selected, in which the date of birth of the person affected meant they were aged 0-16 at 

the time of the incident, within the date range July 2011 – July 2015. This approach was chosen in an 

attempt to include all children, including those looked after outside paediatric settings. Incidents 

occurring in specific paediatric settings – children’s wards, community paediatrics etc. - were also 

extracted, to include as incidents in which the date of birth was not completed during reporting. 

Following extraction, data were inserted into a Microsoft Excel spreadsheet. All identifiable details were 

removed and classification of medication incidents was checked for accuracy. The anonymised data was 

then transferred to the administrator of the Medicines Governance Team, who applied a pseudonym to 

each Trust and compiled the data into a single dataset, which was sent to the research team. Medicines 

Governance Pharmacists assigned age categories based on the date of birth of the person affected. In 161 

incidents, this information was not specified. Age categories were based on those recommended for 

paediatric research.10 The assigned degree of harm is verified close to the time of reporting by the 

Medicines Governance Pharmacist responsible for reviewing the incident. 

2.3.3 Data review, cleansing and processing 

1552 medication incidents were extracted. RLC reviewed the entire dataset and checked that error types 

were accurately classified. 85 incidents were excluded from analysis; reasons for exclusion are detailed in 

Table 1. To facilitate further analysis, incidents were separated according to stage of medication delivery: 

prescribing, administration, dispensing, monitoring or other. If an incident specifically mentioned more 

than one error, occurring at different stages of medication delivery, then it was duplicated and included in 

each applicable category. For example, a report which was classified as a prescribing error, but which also 

mentioned an administration error, was duplicated and analysed within both the prescribing and 

administration categories. 55 such incidents were noted; these were duplicated, resulting in 1522 

‘medication errors’ in total. It is important to note when using this term that critical incidents involve 

adverse events as perceived by the reporter. In some cases, it is open to interpretation whether a true 

‘error’ has occurred; equally, an incident may contain more than one error. Data processing is summarised 

in Figure 1. 
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Figure 1: Summary of initial processing of incident data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Excluded medication incidents 

Reason for exclusion Example n 

Not an error concerning an 

individual patient 
Ward supplementary order book unable to be found 37 

Adverse reaction when 

medication used as intended 

Neonate sustained periumbilical erythema following 

appropriate skin cleansing with chlorhexidine 
12 

Error occurring in primary 

care, but reported in 

secondary care 

Patient given oral midazolam preparation in community 

pharmacy when GP prescription had been for buccal 

solution. Error discovered in outpatient clinic. 

12 

Incident relating to medicinal 

product/device 

Neonate sustained extravasation injury from medicine 

administration via IV cannula 
7 

Other  17 

 Total 85 

 

 

1552 extracted medication 

incidents

1522 'medication errors' 

517 prescribing errors 

1467 included medication 

incidents 

822 administration errors 

143 dispensing errors 

37 monitoring errors 

3 other errors 

85 incidents excluded 

85 incidents duplicated 
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2.3.4 Quantitative analysis 

Quantitative analysis of incidents was carried out for the entire dataset, and within each stage of 

medication delivery, involving categorical variables such as patient age, level of harm, where the incident 

occurred etc. To enable comparison, we have presented medication incident data derived from the 

National Reporting and Learning System, a large database of voluntarily-reported incidents from England. 

This data is derived from two sources. The first, ‘Safety in Doses’, is a 2007 National Patient Safety Agency 

report which includes almost 60000 incidents, reported between 2005 and 2006.1 The second is a 

published article by Cousins et al, which analysed over 500000 incidents reported between 2005 and 

2010.11 These data include all areas of practice; that is, both adult and paediatric care. This gives an 

opportunity to assess how characteristics of reported medication incidents in children may differ from 

those reported as a whole. A limitation to this comparison is that, unlike the Northern Ireland data 

presented, these data contain incidents reported in primary care. 

 

2.3.5 Qualitative analysis 

Subsequently, prescribing and administration errors were subjected to qualitative thematic analysis to 

establish underlying themes in the occurrence of errors. The prescribing analysis was led by RLC, and the 

administration analysis by VM, with each supported by the other members of the team. Due to time 

constraint the administration error analysis was confined to the 369 incidents which occurred in hospital 

paediatric wards. 

Thematic analysis was guided by the principles of template analysis.12 We read through narrative 

descriptions of incidents and coded potential contributing factors. Codes were both inductive (suggested 

by our reading and interpretation of the errors described in the dataset) and deductive (a priori codes 

suggested by our prior understanding of medication error and existing literature). We were guided by 

Reason’s Model of Human Error13 which has previously been used in analysis of medication errors (Figure 

2). This model is useful, as it characterises causes of errors as both individual and systemic; maximum 

benefit will be gained from this work if improvements are introduced at all levels. We grouped codes 

together into potential themes as they emerged. Codes and themes were arranged into a framework or 

‘template’, with narrower themes nested within broader themes. The template was refined as coding 

progressed. Emerging themes were discussed within the team and the final analysis was agreed upon by 

all authors. Paraphrased example incidents are given in support of findings. Conclusions and 

recommendations were based on both quantitative and qualitative findings.  
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Figure 2: ‘Swiss cheese model’, applied to medication error (from Dornan et al7, modified from Coombes et 

al14)  

 

 

2.4 Setting priorities 
 
Often incident severity would be used to focus study and guide priorities in addressing medication safety. 

Within this dataset, however, relatively few errors led to harm, and no severe harm was reported. Looking 

at the subset of errors classified as moderate or greater ‘potential harm’ did not significantly alter the 

composition of medication classes involved. Instead, errors occurred across the spectrum of medications, 

with the commonest medicines causing most errors.  

 

We therefore included all incidents in our analysis. We believe that lessons can be learnt about underlying 

causes, regardless of severity. In most cases, severity is determined by whether an incident is detected or 

not, rather than the error itself. 

 

High-risk medications still represent a pragmatic area for in-depth study. This is especially important given 

the high prevalence of dosing errors seen; a dosing error in a medication with a narrow therapeutic index 

could have potentially catastrophic consequences. 
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2.5 Dissemination 
 
Multiple ways of disseminating results were planned, including: this published report; discussion with 

stakeholders within the Northern Ireland Patient Safety Forum; research publications; and specific 

contributions to ongoing quality improvement. Provisional findings have been presented to the HSC 

Medication Safety Sub-group, the Safety Forum Paediatric Collaborative, the RBHSC Drug and 

Therapeutics Committee, and to paediatric teams in NHSCT and SHSCT.  
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3. Overall characteristics of medication errors 
 

3.1 Key findings 
 
 1552 medication incidents were reported over a four year period; almost 90% involve prescribing and 

administration 

 Potentially serious dosing errors are relatively more common in this paediatric dataset, when 

compared with a large study of reported medication error in adults 

 Errors are most commonly reported in infants, especially neonates; errors in adolescents are reported 

more than in younger children 

 Most reported errors do not lead to harm, but the majority have the potential to do so 

 Nurses, pharmacists and doctors all report errors, but nursing staff predominate, consistent with their 

‘gatekeeper’ role in medication delivery 

 

3.2 Results 
 
3.2.1 Stage of medication delivery 

Stage of medication delivery of reported incidents is shown in Table 2.  

 

Table 2: Stage of medication delivery at which incident occurred 

 

The majority of reported incidents involve prescribing and administration (34% and 54% respectively). 

Relative to NRLS data, a greater proportion of reported errors occurred during prescribing. This may 

reflect differences in reporting rates, which may also contribute to the relatively lower rate of dispensing 

errors. 

 

3.2.2 Age 

The age distribution of incidents is shown in Table 3. It is important to note that categories differ in size, 

and are not directly comparable. 

Stage  n % %; Safety in Doses1 %; Cousins et al11 

Prescribing 517 34 16 18 

Administration 822 54 59 50 

Dispensing 143 9 18 17 

Monitoring 37 2 5 4 

Other 3 0.2 2 9 

Total 1522 
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 Incidents are most commonly reported in neonates and infants; 21% occur in the first 28 days of life, and 

38% in the first year. Adolescents are involved in incidents more frequently than children in middle 

childhood. This mirrors findings from NPSA data, which show medication incidents are commonest in 

patients aged 0-4, and more common in adolescence relative to middle childhood.  

 

Table 3: Age of patients affected by medication incidents 

Age n % 

0 - 27 days 291 21 

28 days - 12 months 230 17 

13 months - 2 years 75 6 

2  - 5 years  220 16 

6  - 11 years 219 16 

12 -16 years 324 24 

Not specified  161 - 

Total 1522  

 

3.2.3 Location 

The numbers and proportions of medication errors reported within individual Trusts is shown in Table 4. 

Over half of incidents occurred in the Trust A. 

 

Table 4: Medication incidents by Trust 

Trust n % 

A 833 55 

B 199 13 

C 224 15 

D 160 11 

E 106 7 

Total 1522  

 

Table 5 shows the areas of practice in which medication incidents occurred. These were assigned by 

medications governance pharmacists within each Trust, based on the named location within each incident 

report. Operating theatres were not included as a separate location; incidents occurring there were 

classified under Paediatric ward (surgical). To preserve the de-identification of individual Trusts, Paediatric 

Intensive Care was not listed separately.  
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Table 5: Medication incidents by area of practice 

 

 

 

 

 

 

 

 

 

 

 

Most incidents (almost 80%) occurred in ‘paediatric’ settings, in which care is mostly provided by 

paediatricians, junior doctors working in paediatrics and paediatric-trained nursing staff. Settings in which 

care is provided by staff without specific paediatric training (such as adult wards) make up the remaining 

proportion (approximately 20%). 

 

3.2.4 Harm 

Reporters are asked to include the degree of harm caused by incidents, according to a risk matrix 

(Appendix). The assigned degree of harm is verified close to the time of reporting by the Medicines 

Governance Pharmacist responsible for reviewing the incident. It is possible, however, that the extent of 

harm suffered by a patient would not be known at the time of reporting.  

 

Practice area n % 

Paediatric ward (medical) 750 49 

Community paediatrics 235 15 

Neonatal unit 208 14 

Postnatal ward/delivery suite 87 6 

Paediatric ward (surgical) 61 4 

Emergency department 51 3 

Adult ward (medical) 37 2 

Adult ward (surgical) 29 2 

Outpatients 9 0.6 

Ambulatory unit 3 0.2 

Adult ward (other) 2 0.1 

Not specified/other 50 3 

Total 1522  
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Reporters are also asked to state potential harm. This is a useful concept because most medication 

incidents do not reach patients, but are still important in guiding learning. By its nature, however, it is 

more susceptible to subjectivity than actual harm, as reporters are asked to speculate about 

consequences of errors. Furthermore, some errors which might be deemed potentially severe are less 

important for learning, as they are very unlikely to reach a patient. For example, a prescription for 100g of 

paracetamol instead of 100mg is potentially fatal but could never conceivably be administered.  

Again, comparison is made with NRLS data showing harm sustained. Levels of harm are named differently, 

but correspond to those used locally. Table 7 shows the harm sustained by patients from medication 

incidents. Table 8 shows potential harm. 

  

A patient was prescribed carbamazepine, increasing to a dose of 20mg/kg twice daily, when the 

correct maximum dose should have been 20mg/kg. The prescribing doctor reported that he had 

checked the BNF-c but misread the dose. The error was not detected by the GP or pharmacist. 

The patient was later seen as an outpatient, and the high dose was noticed, but not reduced, as 

doctor wanted to check why such a high dose had been prescribed. The patient was admitted 

with a seizure and vomiting five days later. A carbamazepine level was high. The dose was 

reduced.  [Moderate harm] 

A patient was admitted with a hip fracture. Their weight was documented as 7kg on admission. 

Their medications and intravenous fluids were calculated and prescribed based on this 7kg 

weight. The patient was very distressed and agitated overnight .The patient was reweighed the 

following morning and their correct weight was found to be 12.5kg (including hip spica), 

meaning that medications had been underdosed. [Minor harm] 
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Table 6: Reported harm within medication incidents 

 

Table 7: Potential harm reported within medication incidents 

Reported degree of potential harm  n % 

Insignificant 229 15 

Minor 886 58 

Moderate 277 18 

Major 111 7 

Catastrophic 19 1 

Total 1522  

 

Most incidents did not lead to harm and, in those that did, it was usually minor. Only 1% of incidents led 

to moderate harm, and no incidents caused severe harm. 85% of incidents had potential to cause harm, 

however, and in 26% of cases, this was deemed to be moderate or greater. These findings reflect evidence 

which shows that the majority of reported incidents do not lead to harm, probably because most errors 

are detected before reaching the patient, some error types are unlikely to lead to severe harm (e.g. 

omissions) and medications are often well tolerated. Nevertheless, reporters deemed a much higher 

proportion as potentially harmful. 

 

3.2.5 Types 

Table 8 shows the types of medication errors which were reported.   

     

Insignificant 1130 74 No harm 82.8 

Minor 375 25 Low harm 12.5 

Moderate 17 1 Moderate harm 3.9 

Severe 0 0 Severe harm 0.8 
   

Death 0.1 

Total 1522    
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Table 8: Top 10 medication errors by type 

Type n % b % Safety in 

Doses1 

% Cousins et al11 

Dose or strength was wrong or unclear 451 32 29 20 

Omitted/delayed medicine or dose 288 20 17 20 

Wrong/unclear frequency 191 14 a 11 

Wrong/unclear drug/medicine 174 12 11 12 

Wrong method of preparation 43 3 3 2 

Mismatch between patient and 

medicine 

37 3 5 5 

Delay or failure to monitor 37 3 a a 

Expiry date wrong 35 2 3 3 

Wrong/transposed/omitted medicine 

label 

30 2 4 3 

Medication incorrectly stored 23 2 3 3 

Other medication error 116 - - - 

Total 1522  
  

a No corresponding category 

b To minimise the effect of different rates of other/unspecified errors, these were excluded when 

calculating percentages  

 

Dosing errors were most commonly reported, making up almost a third of the total. Omitted medications 

were also common, comprising 20%.   
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4. Prescribing errors 
 
4.1 Key findings 
 

 Over half of reported errors involved prescription of an incorrect dose 

 Medicines most commonly involved in errors were antimicrobials, paracetamol and IV fluids 

 Most errors were caused by interacting individual, social and systemic factors 

 Specific circumstances predisposing to error included medicines reconciliation, patients moving 

clinical areas and transcribing 

 Distractions and working under pressure made errors more likely 

 Prescribers often struggled to contend with factors which complicate paediatric prescribing: 

weight-based dosing, calculations, differing units 

 While many errors were detected before reaching patients, defences were unreliable and 

inconsistent  

 

4.2 Results: quantitative analysis 
 
4.2.1 Level of harm 

Table 9 shows the reported levels of harm sustained in prescribing errors, as well as the potential for harm 

to occur. 

 

Table 9: Level of reported harm in reported prescribing errors, actual and potential 

 Reported harm (actual) Reported harm (potential) 

 n % n % 

Insignificant 410  79 54 10 

Minor 104 20 302 58 

Moderate 3 1 106 21 

Severe 0  0 46 9 

Catastrophic 0  0 9 2 

Total 517  517  

 

Most incidents led to only insignificant (79%) or minor (20%) harm; three incidents were classified as 

moderate. Reporters classified over 30% of incidents as having the potential to cause moderate, severe, or 

life-threatening harm.  
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4.2.2 Age 

Table 10 shows the age profile of patients involved in prescribing incidents.  

 

Table 10: Age of patient in reported prescribing errors 

Age n % 

0-27 days 124 24 

28 days - 12 months 74 14 

13 months - 2 years 27 5 

2 years - 5 years  75 15 

6 years - 11 years 66 13 

12-16y 108 21 

Not specified  43 8 

Total 517  

 

24% of prescribing errors were reported in patients aged 0-27 days; 38% occurred in patients less than a 

year old. Adolescents aged 12-16 were affected in 21% of incidents. 

4.2.3 Trust 

Table 11 shows the proportion of errors reported within each Trust. 

 

Table 11: Reported prescribing errors by Trust 

Trust n % 

A 256 50 

B 50  10 

C 76  15 

D 90 17 

E 45 9 

Total 517  

 

Half of the prescribing incidents were reported in Trust A; the rest occurred in the remaining four Trusts 

(ranging from 9-17% of the total). 
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4.2.4 Practice area 

 

Table 12 shows the clinical areas in which prescribing errors occurred. 

Table 12: Reported prescribing errors by clinical area 

 

 

 

 

 

The majority of prescribing errors were reported on paediatric wards or neonatal units (73%), although 

cumulatively many errors also occurred outside specialist paediatric settings.  

4.2.5 Type of error 

Table 13 shows the error types involved in prescribing errors. 

Table 13: Reported prescribing errors by type 

 

 

 

 

  

 

 

Area of practice n % 

Paediatric ward (medical) 267 52 

Neonatal unit 110 21 

Community paediatrics 31 6 

Paediatric ward (surgical) 22 4 

Emergency department 21 4 

Adult ward (medical) 21 4 

Postnatal ward/delivery suite 16 3 

Adult ward (surgical) 17 3 

Outpatients 3 1 

Adult ward (other) 1 0 

Ambulatory unit 0 0 

Not specified/other 8 2 

Total 517  

Prescribing errors by type n % 

Wrong dose 280 54 

Wrong frequency 60 12 

Other 52 10 

Omitted/delayed 44 9 

Wrong medicine 34 7 

Allergy  11 2 

Mismatch 11 2 

Wrong route 8 2 

Wrong formulation 5 1 

Contra-indication 4 1 

Wrong quantity 3 1 

Wrong length of course 3 1 

Preparation/supply 2 0.4 

Total 517 
 



- 18 - 
 

Over half of errors reported involved prescription of the wrong dose. This is in keeping with previous 

evidence suggesting that dosing errors are more common in paediatric prescribing. It is also possible that 

dosing errors are preferentially reported as they may be view as more clinically significant than, for 

example, omissions. 

4.2.6 Medication class involved 

Table 14 shows the medication classes involved in reported prescribing errors. 

Table 14: Medication class involved in reported prescribing errors 

 

 

Errors were most commonly seen in prescriptions for antimicrobials (22%) and paracetamol (12%). This 

may reflect the fact that these medicines are used so frequently in paediatrics. Similarly, IV fluids are 

commonly prescribed, and require their own prescription chart. Parenteral nutrition, involved in 8% of 

reported incidents, is commonly used in neonatal units and other specialist settings; it requires specific 

forms and specialist knowledge to prescribe it safely. Several of the other medication classes most 

commonly in incidents are high-risk; that is, they carry a greater risk of harm when misprescribed e.g. 

opiates, anticoagulants. 

 

Table 15 shows the medication classes involved in the subset of prescribing errors which had the potential 

to cause moderate harm or greater (it was not helpful to perform this analysis for actual harm, as only 

three incidents caused moderate harm).  

  

Medication class n % 

Antimicrobials 118 22 

Paracetamol 65 12 

IV fluids 41 8 

TPN 41 8 

Opiates 23 4 

NSAIDS 22 4 

Steroids 22 4 

Benzodiazepines 18 3 

Anticonvulsants 17 3 

Antacids 12 2 

Insulin 12 2 

Anticoagulants 9 2 

Other 101 19 

Unknown 40 7 

Total 541  
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Table 15: Medication class involved in prescribing errors with potential harm moderate or greater 

 

 

 

 

 

The profile of medicines involved is generally similar to those in the errors as a whole. However, some 

particular high-risk medicines were more likely to be involved in more (potentially) harmful errors: for 

example, benzodiazepines, anticonvulsants and insulin. It is important to note that some types of error 

are probably not impacted by the medication class involved, such as omissions. 

 

4.3 Results: qualitative analysis 
 
98 incidents did not yield information about contributing factors and were excluded from qualitative 

analysis. 419 remaining incidents were analysed. Guided by Reason’s model of human error, we found 

that errors occurred at multiple levels: Error-producing conditions; active failures; and defences. Findings 

are summarised in Table 16, and subsequently discussed in detail. 

 

 

 

 

 

 

 

 

 

 

 
n % 

Antimicrobials 32 20 

Paracetamol 24 15 

IV Fluids 21 13 

TPN 20 12 

Benzodiazepines 9 6 

Anticonvulsants 6 4 

NSAIDs 6 4 

Insulin 5 3 

Opiates 4 2 

Anticoagulants 3 2 

Unknown 12 7 

Other 19 12 

Total 161  
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Table 16: Themes and sub-themes identified as contributing to prescribing errors 

Level Category (themes) Contributing factors (sub-themes) 

Error-producing 

conditions 

High-risk situations Medicines reconciliation 

  Transcribing 

  Patients moving between clinical areas 

  Link between prescribing and administration 

 Clinical pressures  

 Inadequate 

communication 

Between colleagues 

  With parents 

 Task features Weight-based dosing 

   

  Calculations 

  Medicines 

  Patient complexity 

Active failures Prescriber factors Using resources 

  Attempts to save time 

  Distractions and rushing 

Defences Failure to detect errors  

 

4.3.1 Error-producing conditions 

High-risk situations 

Analysis of critical incidents suggested that prescribing errors were more likely in certain specific 

circumstances: during medicines reconciliation, especially at admission to hospital; when patients moved 

between wards or hospitals; when prescribing and administration occurred close together; and during 

transcribing.  

  

 

Patient was prescribed buccal midazolam 25 mg on ‘as required’ section of Kardex. She is actually on 

2.5 mg at home. The 25 mg dose which was prescribed was taken from both the GP records and the 

patient’s own medicine bottle (strength 10 mg/ml), which both stated 2.5 ml when required. GP 

records and bottle from community pharmacy were both prescribed and labelled as 25 mg. 

Medicine Kardex missing - new Kardex written by SHO on night duty. Details taken from patient’s 

notes on previous admission. Errors made when transcribing, including wrong dose of IV 

clarithromycin - should have been 290mg but prescribed as 375mg. Two doses subsequently 

administered by nursing staff. Original Kardex found the next day and errors noted. 
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Medicines reconciliation 

Medicines reconciliation was found to be a contributing factor in 37 incidents. 

Multiple sources of information about patients’ medications contributed to errors, including GP records, 

previous hospital notes, parents, printed labels on bottles, community Medicine Administration Records 

and the Northern Ireland Electronic Care Record. Prescribers frequently failed to seek and reconcile these 

sources of information. Frequently this involved missed opportunities to engage patients and parents, 

such as when a child in ED was given a dose of paracetamol, having received it at home an hour 

previously. 

In several incidents, prescribers were caught out by incorrect sources of information. Often this was when 

single sources of information were used, such as notes from previous admissions, or medication histories 

incorrectly recorded by colleagues. Within some, such as the above buccal midazolam example, 

prescribers appropriately used more than one source of information, but each was incorrect. This can be 

difficult to detect, but may be intercepted if prescribers consider whether medications and doses are 

clinically appropriate during medicines reconciliation.  

This finding correlates with a previous study which demonstrated that prescribing errors were significantly 

more likely to occur at admission to hospital.7 

Transcribing 

 

15 errors were seen during transcribing, the process of represcribing medication on a new document, 

such as rewriting an expired Kardex. Errors in transcribing were often slips, such as forgetting to cancel a 

previous Kardex or accidently omitting a medication. Transcribing errors can be difficult to detect; in the 

second example, a medicine was administered with an incorrect frequency for over two weeks.  

Errors in transcribing may be difficult to address. Prescribers may view transcribing as a low-risk, 

functional task and distraction may contribute to errors; prior evidence shows that doctors are often 

thinking about other things while prescribing.7 

Patient given three times the correct dose of domperidone via PEG tube at 08:00. At 14:00 dose 

was to be repeated when patient's father stated dose was too high. Patient had been transferred 

from another hospital, and Kardex from there had the same incorrect dose which was then copied 

onto new Kardex. 

An ex-preterm with corrected gestational age 35 weeks was being treated for bacterial 

endocarditis and osteomyelitis. Antibiotic regimen consisted of IV meropenem, vancomycin, 

fluconazole and oral rifampicin for a total of three weeks. Rifampicin was prescribed twice daily in 

keeping with guidance in pharmacy folder. When the patient’s Kardex was rewritten, rifampicin 

was prescribed only once daily. There was no documented reason for the reduced dosage 

regimen. The rifampicin dose was later increased, but when rewritten, it was again only 

prescribed once daily. 
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Interfaces between clinical areas 

 

Errors were noted when patients moved between hospitals and clinical areas. Often this was when 

patients transferred between wards and operating theatres. Issues often arose from deficiencies in 

patient handover and communication. Sometimes this involved a reliance on written forms of 

communication, when verbal communication would have been more appropriate, such as in the second 

example. Different documentation being used in different areas also contributed; medicine kardexes and 

anaesthetic charts, for example. Although reported less commonly than at admission to hospital, errors 

also occurred at discharge, such as when a letter advised a GP to prescribe a tenfold incorrect dose of 

midazolam.  

Conversely, transferring between hospitals or clinical areas also presented opportunities to detect errors. 

In one example, a patient was noted to have received a paracetamol overdose, but the need to give n-

acetylcysteine was only commenced after transfer to another hospital. 

  

A child with hypoadrenalism was admitted for surgery. The child usually receives hydrocortisone 

three times daily at home. The dose needs to be increased at times of stress/illness/surgery, and 

had been appropriately prescribed and administered on the ward. When taken to theatre, 

additional hydrocortisone was not administered. Hypoadrenalism was not identified as a problem 

on the anaesthetic chart, and no medications were listed. Blood sugar was not tested during 

procedure. This was noted when patient returned to ward; IV hydrocortisone was then given. 

Child was admitted for management of swollen eyelid, due to possible herpes infection. Child was 

commenced on IV antibiotics and an ophthalmology opinion sought. They were seen in Eye 

Casualty in the late afternoon. A typed letter was sent with the child on their return to the ward, 

requesting systemic and topical aciclovir to be administered. This was not acted on, resulting in a 

delay in initiation of therapy for approximately 18 hours. 
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Link between prescribing and administration 

 

 

Prescribing and administration are often characterised as discrete clinical tasks, but reported incidents 

show that they are closely linked. In many cases, prescribing and administration are carried out in 

collaboration. In the above example, the prescribing decision (need for antipyretics) is guided by the 

nurse, which the doctor then prescribed without checking for prior administration. Each may have 

assumed the other was responsible for checking. Similarly, there were occasions where prescribing and 

administration were carried out simultaneously, such as in emergencies. This appeared to increase risk of 

error by undermining usual checking procedures. Likewise, errors seemed more frequent when verbal 

prescribing instructions were given.  

In very many incidents, prescribing errors were detected during administration. Unsurprisingly, though, 

poor prescribing practice increased risk of administration errors occurring. For example, a prescription for 

morphine was incorrectly discontinued (crossed off, but not signed or dated) and continued to be 

administered. Often prescriptions on the Kardex were ambiguous but staff attempted to suppose a 

prescriber’s intentions, rather than seeking clarification. Sometimes nursing staff administered 

medications correctly despite prescriptions being incorrect (perhaps without noticing the error), but did 

not take action to have the prescription amended.  

 

Inadequate communication 

Deficiencies in communication contributed to many incidents, both in interactions between prescribers 

and colleagues, and between prescribers and parents. Communication with patients also contributed in 

older children.  

 

 

 

 

 

 

A child presented to emergency department with epistaxis. When observations were recorded, it 

was noted that the child was pyrexic. Paracetamol was prescribed by doctor. A dose of 

paracetamol (Parapaed) 180mg was administered, at which point child's mother stated that she 

thinks her child had paracetamol (Calpol) one hour before arrival.  

A patient was complaining of central abdominal pain. Doctor was informed - advised to give 

paracetamol. Paracetamol was given. Doctor then came and saw the Kardex, and saw that the 

patient is allergic to Paracetamol, so he stopped the paracetamol and advised to give codeine 

and chlorphenamine. 
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Communication between colleagues 

 

 

Critical incident data reveal that prescribing decisions often involve many people, not just the doctor who 

writes the prescription. Prescriptions are often written on the advice or instruction of colleagues, or based 

on information sought by others. Often they are negotiated between nursing staff and medical staff, such 

as in the above example. These interactions sometimes involved disagreements between staff. Doctors 

often relied on nursing staff to prompt prescribing, such as when communicating blood sugars for patients 

requiring insulin. This could lead to delays or omissions. Staff sometimes relied on written forms of 

communication when discussing the prescription could have made it safer. This was especially important 

when multiple documents were used, such as ED prescription charts, Kardexes, anaesthetic chart etc.  

Importantly, critical incident data also reveals many interactions between staff which promoted 

medication safety. Staff often noted errors or ambiguities and sought clarification. On some occasions, 

erroneous prescriptions persisted despite intervention from other staff, because prescribers failed to 

correct them, or made further errors. 

  

A preterm baby, born at 27 weeks gestation, was 32 days old. Due to an increased oxygen 

requirement, blood cultures were taken. She was already on antibiotics for possible necrotizing 

enterocolitis. On the ward round two days later, it was decided that antibiotics should be 

stopped. However, the microbiology laboratory phoned later in the day and advised gram-

positive cocci were growing in the anaerobic bottle. This was discussed with the consultant, who 

advised to continue with 7 days of IV antibiotics. This plan was documented in the notes by a 

nursing staff. There was no documentation in the notes made by the medical team regarding this 

plan. However, the infant was not re-cannulated nor restarted on antibiotics until 9 hours later, 

when the prescriber was contacted by the nursing staff to clarify the plan made by the 

consultant. The prescriber was not handed over this information by medical staff. 
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Communication with parents 

 

 

Interacting with parents is a unique aspect of prescribing for a child. Critical incidents show that this can 

promote medication safety, although it sometimes made prescribing more difficult and led to errors.  

In many cases, parents demonstrated expert knowledge of their child’s medications and this promoted 

medication safety. On some occasions, however, parents’ attempts to ensure appropriate prescribing 

were overlooked, and this led to errors. This was particularly striking in patients with chronic disease in 

which parents are greatly involved in care, such as diabetes mellitus. In other examples, parents were not 

utilised as a source of information, such as when checking what medications patients had received prior to 

attending hospital.  

On other occasions parents had potential to act as an additional safety layer, had they been fully engaged 

in their child’s treatment. For example, a baby was supposed to receive a Hepatitis B vaccination after 

birth, but this was not prescribed. If the baby’s parents had been fully informed and empowered by staff, 

they could have prompted the prescription. On other occasions, parents offered incorrect information, 

making prescribing decisions more difficult and contributing to errors. Sometimes, this was because they 

were given incorrect information, such as mislabelled medications. Importantly, however, parents more 

frequently prevented errors than contributed to them, and incidents suggested that engaging parents 

offers significant opportunities to promote medication safety.  

 

 

 

 

 

 

 

A child with diabetes mellitus attended the emergency department because of blood high sugars 

and blood ketones. These had settled on arrival – blood sugar was 13.9 with ketones 0.6. Given 

three slices of toast (containing 45g carbohydrate) with no insulin. This was despite the patient’s 

mother telling staff he needed insulin with this food). His blood sugar rose to 17.4 with ketones 

of 0.4. He required a correction dose of insulin on admission to ward to control rising blood 

sugar. 

Sodium phosphate was incorrectly prescribed as sodium picosulphate; the wrong medicine was 

not given as the patient’s grandmother noticed it was the wrong colour. 

A patient was admitted to the ward by the SHO, but the medicine Kardex was written by the 

Registrar. An incorrect dose of dexamethasone was prescribed. The child was on a weaning 

dose, as written in the medical notes, but a full dose was prescribed. Child did not receive 

medication as the dose was queried by the patient’s father.  
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Task features 

Specific features of the prescribing task proved challenging and contributed to errors. Many of these 

features are particularly significant in paediatric prescribing.  

 

Weight-based dosing 

 

 

Several errors arose from difficulties in prescribing based on patients’ weight. In some cases, doctors 

failed to use weight when calculating dose. This may have been because prescribers failed to realise this 

was necessary; on other occasions, it may have been done to save time.  

In some incidents, prescriptions were based on incorrect bodyweights. This could arise when patients 

were weighed but the weight was incorrectly recorded. These errors led to significant underdosing or 

overdosing, and were difficult to detect. Some reporters noted that it was not routine practice to recheck 

a patient’s bodyweight. Sometimes prescriptions were based on estimated weights – this led to potential 

errors, especially when children were lighter than heavier than expected for their age. Errors also 

occurred when prescribers forgot to adjust doses in response to changing bodyweight. 

  

  

A patient admitted from another hospital with bronchiolitis.  The transfer letter mentioned a 

paracetamol dosing error as the patient’s weight had been inaccurately recorded as 16.2 kg, 

rather than their actual weight of 7.4 kg. No treatment was given. On further examination of 

the medicine prescription record, it was found that the patient had had six doses at too high a 

dose, equating to 210 mg/ kg over 36 hours. Parents were informed by the Consultant. Parents 

had been informed about too much fluid prescription but denied knowing about paracetamol 

overdose. 
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Units 

 

 

 

For ease of administration, paediatric medications are often in liquid form. This can cause problems as 

doses can be expressed by weight or by volume. Similarly, doses in children are often very small and doses 

may be mistakenly prescribed in milligrams rather than micrograms, for example. Other errors involved 

mixing up millimoles and millilitres.  

In some cases, prescriptions were written by volume rather than weight. This practice was seen to be 

unsafe when patients were then given a different strength of solution but continued to receive the 

prescribed volume.  

 

Calculations 

 

 

 

The patient was on 2.5ml twice daily of dexamethasone (2mg/5ml solution), equivalent to a 

dose of 1mg twice daily, prior to admission.  On admission, they were prescribed a dose of 

2.5mg twice daily.  

A telephone call was received from the Hospice to say that a patient had been receiving 

incorrect, high doses of hydrocortisone for two weeks. Parents had been administering the same 

volume of medication despite a change in suspension from 5mg/5ml to 5mg/1ml 

 

The doctor prescribed a once only dose of vecuronium of 20.8mg for a baby. The dose required 

should have been 208mcg; this was 100 times more. 

A 2-day-old term neonate was taken to theatre on for a laparotomy for suspected bowel atresia. 

Intraoperatively, they were given a tenfold overdose of paracetamol by the anaesthetic 

registrar. 

A 100mg/kg dose of intravenous teicoplanin was administered instead of the correct dose of 10 

mg/kg. This was prescribed at the incorrect dose by the trainee doctor working on the ward then 

subsequently administered by the nurse looking after the patient, after the usual nursing two-

person check. It was thought that no harm had occurred, but there was a risk of hearing 

damage that needed investigation. 
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The need for weight based-dosing means calculations are commonly required in paediatric prescribing. 

This presents a frequent source of error, although the specific mechanism is not always clear within 

incidents.  

Potentially lethal tenfold dosing errors were seen in at least eleven incidents. Prescribing for preterm 

neonates appeared to increase the risk of this type of error. In one case, a neonate weighing 1.1kg was 

prescribed 165mg of paracetamol. The fact that this dose would have been acceptable in a larger child 

may have made it difficult for the prescriber to realise their calculation error. Tenfold errors were not 

always detected at administration; the fact that adult medication formulations are used in children may 

have contributed to this, as volumes did not appear unduly high.  

In several cases, the specific methods for calculating intravenous fluids in children caused prescribers 

difficulty. Prescribers did not always use the calculation guide printed on the fluid prescription chart. 

Similarly, the calculation guide for aminoglycoside prescription was sometimes incomplete.  

 

Medicines 

 

 

Characteristics of specific medications contributed to errors.  

Sometimes this involved medicines with specific associated documentation, such as intravenous fluids, 

insulin, gentamicin etc. Some medicines required specialised knowledge to prescribe them safely, 

especially in neonatal care, such as neonatal parenteral nutrition. Some medicines with specific dosage 

regimens caused difficulties, such as paracetamol or ondansetron. Medicines where therapeutic 

medication monitoring and need to prescribe dose individually were also error-prone, often associated 

with delays and omissions. Another error involved a medication which was noted to be recently licensed; 

off-license medication use is a recognised issue in paediatric prescribing.15 Sound-alike medicine names 

also led to errors.  

  

A patient attended the emergency department with vomiting. They had been receiving an 

incorrect dosage of sodium valproate at home for 24 hours, following instructions from hospital 

staff. This child had been seen at the outpatient clinic and had his sodium valproate dose 

increased from 10mls twice daily to 20mls twice daily. His mother brought him to the ED as he 

was showing symptoms of overdose.  
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Patient complexity 

 

 

 

Patient factors contributed to errors. Often this was where patients were complex, such as preterm 

neonates, children with chronic medical conditions or complex disability etc. Sometimes patients were 

looked after in settings or by staff unfamiliar with children. Patients with rapidly changing clinical 

conditions also caused difficulty, for example those with diabetic ketoacidosis.  

 

Attempts to save time 

Some prescribing errors occurred when doctors attempted to save time. Some of these were errors in 

prescription writing - circling another time to change a frequency or writing ‘IV/PO’. Frequently it 

appeared that doctors failed to look up doses, instead prescribing from memory. Often this was an issue 

during transcribing, when doctors tended to copy previous prescriptions even if erroneous. Sometimes 

this involved giving verbal instructions rather than writing a written prescription, particularly if doctors 

were busy elsewhere.  

 

  

A 12-year-old boy was admitted with diabetic ketoacidosis. He was treated appropriately with 

insulin infusion and intravenous fluids, but there was a failure to maintain blood glucose levels 

by increasing the concentration of dextrose in the IV fluids from 5% to 10%. This meant that his 

blood glucose fell from 7 mmol/L to 3.9 mmol/L, and then he developed significant 

hypoglycaemia of 2.2 mmol/L. At this point, the insulin infusion rate was reduced 

A 16-year-old patient with type 1 diabetes mellitus was admitted under care of the gynaecology 

team. She was made ‘nil by mouth’ from 6 am. The last blood sugar checked prior to this was at 

20:35 – a blood sugar was not rechecked until 11:00. She remained fasted, with no intravenous 

fluids given, and infrequent blood sugar checks. On transfer to children's ward, she was 

hypoglycaemic, with blood sugar of 3.6. She was treated with intravenous dextrose and given 

fluids according to Trust protocol. Her transfer to theatre was delayed until the hypoglycaemia 

was treated. 

 



- 30 - 
 

Clinical pressures 

 

 

 

Some incidents made reference to working conditions as contributors to error. For example, an 

anaesthetist struggled to prescribe analgesia due to being in theatre with another patient. Another 

reporter noted ‘long day, multiple issues, distractions’. Some errors were noted to occur overnight. 

Prescribing in emergency situations also led to errors; in one example, an emergency led a prescriber to 

interrupt a nurse who was preparing medication for another child.  

  

When preparing IV medications in treatment room, a nurse was approached by an SHO to check 

IV lorazepam. The prescribed dose of 4mg was checked by the staff nurse, and administrated by 

the SHO. A few minutes later, it was noted by the SHO that too high a dose had been given, as 

the doctor thought the patient was heavier than she actually was. The Registrar was contacted 

immediately and came to the ward to assess the patient. No respiratory compromise was noted. 

A nurse was brought in from another area to monitor the patient one to one overnight. 

A patient in the post-operative recovery area was distressed and very sore. The patient’s parents 

were annoyed and upset, due to a delay in achieving adequate pain control for child. The 

anaesthetist, who was in theatre with another patient, was informed by staff nurse on several 

occasions that the patient was complaining of severe pain. A bolus dose of morphine had been 

prescribed; however, the patient’s pain was only eventually controlled when a patient-controlled 

analgesia was prescribed. The patient required 5 bolus doses to achieve adequate pain control. 
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4.3.2 Active failures 

 

 

 

Reason describes prescribers individual ‘unsafe acts’ as slips and lapses; knowledge-based mistakes; rule-

based mistakes and violations. It is possible to surmise the mechanism of error in most, though not all, 

cases. Several are due to lapses, such as forgetting to check allergy status or increase a dose with 

increasing weight. Similarly, doctors made slips when writing mmol instead of ml, for example. 

Knowledge-based mistakes were seen, such as when patients were unfamiliar with specific medicines or 

dosage regimens. Failure to check resources often contributed to these. More common were context-

dependent rule-based mistakes. Prescribers often misapplied rules, treating children using principles 

appropriate for adults, for example. Sometimes correct rules were incorrectly applied, such as when 

prescribing IV fluids according to the Holliday-Segar Formula. Occasionally prescribers knowingly did not 

follow procedures, such as omitting a medication before prescribing it, or using an incorrect chart because 

the correct one was unavailable.  

Technical aspects of prescription writing – not writing in block capitals, for example – also featured in 

reported incidents. Some incidents made reference to prescriptions not being signed. Another mentioned 

unclear handwriting, which made it difficult to say whether a dose was 25mg or 75mg. Other examples 

involved prescriptions not being stopped appropriately, not including start dates and amending 

prescriptions rather than rewriting in full. 

 

 

 

 

 

A discharge prescription for a 3 year old child weighing 13.2kg was sent to the dispensary. The 

doctor had prescribed an overdose of paracetamol – 1 gram four times daily, as required. 

An infant on the postnatal ward was started on intravenous antibiotics. The dose of 

benzylpenicillin was incorrectly prescribed at 100mg/kg (the correct dose was 60mg/kg) and 

administered at the incorrect dose once before being noticed.  

The patient was unable to take oral antiemetics; the consultant on-call requested that she have 

the medications intravenously. The on-call doctor was asked to come and change the 

prescription from oral to intravenous. The doctor informed the nurse that it was legally binding 

for him to give a prescription over the phone. The nurses insisted on him changing the 

prescription in person. He stated that this is what he was taught and that it is accepted in other 

hospitals. 
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Distractions 

 

 

 

Distraction contributed to several errors. In some cases, reporters made reference to prescribing during 

ward rounds. This practice means prescribers may be rushed, and less inclined to check resources or 

review allergy status.  

 

Use of resources 

 

 

 

Prescribers often failed to use or struggled with resources. Most commonly, this involved not looking up 

the BNFc when prescribing. On some occasions, it was felt that BNFc guidance was ambiguous. Similarly, 

difficulties arose when using specific protocols, such as in diabetic ketoacidosis, or specific systems such as 

that used in neonatal parenteral nutrition. Sometimes required resources were not available, such as 

paediatric fluid prescription charts; on one occasion and out-of-date BNFc was used. As mentioned 

previously, doctors often had difficulty reconciling information from multiple sources, such as medicine 

Kardexes, insulin prescription charts, anaesthetic charts etc.  

 

 

A patient was started on carbamazepine at a low dose, to increase in one week. On the Kardex, 

the consultant wrote the strength of the medication (100 mg/5 ml) but not the dose (which 

should have been 2.5 ml). The patient was then given 5 ml. He complained of nausea. Long day, 

multiple issues on busy ward.  Distractions.  

The patient was given approximately 1 ml of intravenous co-amoxiclav when it was realised that 

he had a previous allergic reaction to penicillin, in the form of a rash. The medicine had been 

prescribed by Registrar on the ward round that morning. The penicillin allergy was documented 

on the front of the medicine Kardex. 

 

A patient was prescribed carbamazepine, increasing to a dose of 20mg/kg twice daily, when the 

correct maximum dose should have been 20mg/kg. The prescribing doctor reported that he had 

checked the BNF-c but misread the dose. The error was not detected by the GP or pharmacist. 

The patient was later seen as an outpatient, and the high dose was noticed, but not reduced, as 

doctor wanted to check why such a high dose had been prescribed. The patient was admitted 

with a seizure and vomiting five days later. A carbamazepine level was high. The dose was 

reduced. 
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4.3.3 Defences 

 

 

 

A majority of incidents were detected before reaching patients. Most errors were intercepted by nurses, 

prior to administration, or clinical pharmacists; sometimes doctors detected mistakes in their prescribing, 

or their colleagues’. Often errors were noticed when patients moved between wards, their clinical 

condition changed, or new staff took over their care. There were several incidents in which staff detected 

errors by maintaining a high level of vigilance; for example, in routinely checking Kardexes, or noting that 

a patient’s weight was incorrect.  

 

Failure to detect errors 

In some incidents, it appeared that prescribers expected others to detect errors in their prescription. 

Ability of staff members to detect errors was related to their own level of experience or expertise. In some 

cases, prescriptions were checked by non-paediatric pharmacists, who may have been less experienced 

with medication use in children. Many errors were undetected until specialists reviewed the prescription. 

Sometimes prescription errors were noted but there was difficulty in clarifying what a prescriber’s 

intentions had been; for example, a high dose of carbamazepine was noted, but not corrected as it was 

queried whether the original prescriber had chosen this dose intentionally. In other cases, prescriptions 

went without review, allowing errors to persist for extended periods. 

 

The consultant prescribed prolonged release methylphenidate for a child with ADHD, via 

hospital pharmacy. They meant to prescribe it to be taken in the morning (mane), but in error 

wrote in the evening (nocte).  The error was discovered at a later stage when the mother 

phoned the consultant to discuss a repeat prescription. The consultant intended to liaise with 

the hospital pharmacy as they had not noticed the error when dispensing. 

Following routine checking of a Kardex after hand over of care, a staff nurse noted that a 

patient had been prescribed and administered cefotaxime.  Having expecting her to be treated 

with ceftriaxone, the staff nurse checked the prescription from the Emergency Department at 

the time of admission, and found that she had in fact been administered IV ceftriaxone 1g at It 

was also noted that the cefotaxime dose was too high.  The Registrar was informed 

immediately. 

The patient was in the care of a foster carer.  She was admitted to hospital to have a trial of 

atomoxetine for ADHD.  Her foster carer requested that her usual night time sedation be given.  

The nurse advised that the patient had not been written up for any medication. When the nurse 

checked the medicines that foster carer had brought in, it transpired that patient had been 

prescribed prochlorperazine (an anti-psychotic medication) by mistake (instead of 

promethazine). The patient had been on this medicine for three years. 
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Some practices made it less likely that errors would be detected. For example, an anaesthetist prescribed 

and administered a tenfold overdose of paracetamol, which negated an opportunity to check the 

prescription and pick up the error. Similarly, if a medication was prescribed retrospectively, after being 

administered, this could lead to error. In other cases, verbal instructions to administer medication were 

given before a prescription was written. 
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5. Administration errors 
 

5.1 Key findings 
 

 A quarter of reported administration errors concerned delayed or omitted doses. 18% involved 

administration of an incorrect dose. 16% were errors in which a medicine was given at the wrong 

time; a further 16% involved administration of the wrong medicine. 

 The most commonly reported medication types which had the potential to cause moderate harm 

or greater were; antimicrobials, paracetamol, opiates and IV fluids.  

 Incidents were attributable to many causes such as staffing levels, equipment issues and 

medication stock monitoring (latent conditions), ineffective communication between staff 

members and parents and ineffective second checking practices (error producing conditions), 

equipment, preparation and administration  slips, and lapses were in contrast with the 5 rights of 

medication administration (active failures). 

 Only a few incidents were proactive defences when staff and parents acted before administration 

errors reached patients 

 

5.2 Results: quantitative analysis 
 
5.2.1 Level of harm  

Table 17 shows the reported level of harm – actual and potential – within reported administration errors.  

 

Table 17: Level of reported harm in reported administration errors, actual and potential 

 Reported harm (actual) Reported harm (potential) 

 n % n % 

Insignificant 559 68 145 18 

Minor 250 30 474 58 

Moderate 13 0.2 138 17 

Severe 0 0 55 7 

Catastrophic 0 0 10 1 

Total 822  822  

 

Reporters graded most incidents as leading to insignificant (68%) or minor (30%) harm. 13 incidents led to 

moderate harm. Conversely 25% of incidents had the potential to cause moderate harm or greater; 55 

errors were deemed to have potentially severe consequences, and 10 potentially catastrophic. In many 

cases, detection before errors reached patients prevented harm from occurring.  
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5.2.2 Age 

Table 18 shows the age profile of patients involved in reported administration errors.  

 

Table 18: Age of patient in reported administration errors 

Age n % 

0-27 days 152 18 

28 days - 12 months 137 17 

13 months - 2 years 40 5 

2 years - 5 years  117 14 

6 years - 11 years 117 14 

12-16y 187 23 

Not specified  72 9 

Total 822  

 

Age categories used are in keeping with recommendations for paediatric research, and are unequal in size. 

It is therefore notable that 18% of all reported administration errors occur in neonates, aged 0-28 days, 

and 35% occur in children aged under one. Children in these age groups do make up a relatively high 

proportion of paediatric caseload, but nevertheless this finding raises questions about whether smaller 

children are more vulnerable to medication errors. Adolescents, aged 12-16, who have the potential to be 

look after on adult wards, were affected by 23% of reported administration errors.  

5.2.3. Trust 

Table 19 shows the proportion of administration errors reported within each Trust. 

Table 19: Administration errors by Trust 

Trust n % 

A 449 55 

B 134 16 

C 136 17 

D 60 7 

E 43 5 

Total 822  

 

Over half of administration errors (55%) occurred in Trust A, likely reflecting higher volume of care. 
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5.2.4 Practice area 

 

Table 20 shows the clinical areas in which administration errors occurred. 

Table 20: Administration errors by clinical area 

Area of practice n % 

Paediatric ward (medical) 360 44 

Community paediatrics 192 23 

Neonatal unit 86 10 

Postnatal ward/delivery suite 62 8 

Paediatric ward (surgical) 37 5 

Emergency department 29 4 

Adult ward (medical) 15 2 

Adult ward (surgical) 11 1 

Outpatients 4 0 

Ambulatory unit 3 0 

Adult ward (other) 1 0 

Not specified/other 22 3 

Total 822  

 

44% of reported administration errors occurred on paediatric medical wards, where the majority of 

children’s care takes place. 23% occurred in community paediatric settings; the high numbers of incidents 

involving vaccines contributed to this.  

5.2.5 Types of error 

Table 21 shows the error types involved in administration errors. 

Table 21: Reported administration errors by type 

Error type n % 

Omitted/delayed medicine or dose 205 25 

Dose or strength was wrong or unclear 148 18 

Wrong/unclear frequency 131 16 

Wrong/unclear drug/medicine 130 16 

Wrong method of preparation 34 4 

Mismatch between patient and medicine 22 3 

Medication incorrectly stored 21 3 

Expiry date wrong 18 2 

Wrong/transposed/omitted medicine label 0 0 

Delay or failure to monitor 0 0 

Other medication error 113 14 

Total 822  
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A quarter of reported administration errors concerned delayed or omitted doses. 18% involved 

administration of an incorrect dose. 16% were errors in which a medicine was given at the wrong time; a 

further 16% involved administration of the wrong medicine. These common errors can be clearly related 

to the ‘five rights’ of medicines administration.  

5.3.6 Medication class involved 

Table 22 shows the medication classes involved in reported administration errors. 

Table 22: Medication class involved in reported administration errors  

Medication n % 

Antimicrobials 173 20 

Vaccines 90 11 

Paracetamol 60 7 

IV fluids 50 6 

Opiates 38 5 

Benzodiazepines 31 4 

Anticonvulsants 22 3 

Steroids 22 3 

TPN 19 2 

NSAIDs 19 2 

Antacids 16 2 

Anticoagulants 16 2 

Insulin 14 2 

Other 230 22 

Unknown 47 6 

Total 847*  

*Totals exceed total number of errors, as an error could involve more than one medication 

20% of administration errors involved antimicrobials, perhaps reflecting that they are commonly used in 

children, though it is important to consider than many antimicrobials, such as aminoglycosides, are high-

risk medications. Vaccine administration, which often occurs in community settings and is subject to 

specific processes, was involved in 11% of errors overall. There was otherwise a wide range of 

medications seen in reported administration errors, many of which would be consider high-risk e.g. 

insulin, opiates, anticoagulants.  
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Table 23 shows the medication classes involved in the subset of administration errors which had the 

potential to cause moderate harm or greater (we did not perform this analysis for actual harm due to the 

relatively low number of incidents – 13 moderate and none severe or catastrophic).  

 

Table 23: Medication class involved in administration errors with potential harm moderate or greater 
 

n % 

Antimicrobials 63 29 

Paracetamol 16 7 

Opiates 14 6 

IV Fluids 13 6 

Benzodiazepines 10 5 

Anticoagulants 8 4 

Steroids 8 4 

Anaesthetics 8 4 

Chemotherapy 7 3 

Insulin 7 3 

Vaccines 6 3 

Anticonvulsants 5 2 

NSAIDs 5 2 

Other 47 21 

Unknown 4 2 

Total 221*  

*Totals exceed total number of errors, as some errors could involve more than one medication 

Notably antimicrobials were involved in 20% of reported errors, but 29% where potential harm was 

moderate or greater. Vaccine errors which occurred in 11% overall, were less likely to be deemed as 

having potential harm moderate or greater.   
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5.3 Results: qualitative analysis 
 
The qualitative component of analysis, as described above, was limited to the 369 medication 

administration errors that occurred in a paediatric hospital settings. Findings are summarised in Table 24, 

guided by the overarching categories in Reason’s model of human error.  

Table 24: Themes and sub-themes identified as contributing to administration errors 

Level Category (themes) Contributing factors (sub-themes) 

Latent conditions Management Decisions  Staffing levels 

  Roles and responsibility 

 Organisational Process Medication stock monitoring 

  Equipment issues 

Error producing 
conditions 

Team  Communication 

 Environment Interface and movement between clinical 
areas 

  Clinical pressures 

 Task Second checking medication 

  Dispensing medication from wards 

  Look alike sound alike medication 

 Patient  Weight  

  Distracting symptoms 

  Difficult intravenous access 

  Compliance 

Active failures Slips Equipment  

  Documentation 

 Lapses Preparation and administration 

 Rule based mistakes Use of resources 

 Knowledge based 
mistakes 

Lack of Knowledge   

Defences  Ward Rounds 

  Nurses taking over care 

  Nurse self-checking  

  Clinical Pharmacist 

  Parents 

 

5.3.1. Latent conditions 

 

Latent conditions-staffing levels contributed to administration errors when incidents indicated that fewer 

nurses were on duty: 

‘’There were 14 patients on ward with two staff nurses, as one staff nurse had to transfer patient 

to another site’’ 

The outcome of these incidents resulted in administration error types categorised as: omitted and delayed 

medication or dose; wrong quantity. The medication classes involved in these administration errors 

include: anticonvulsants, antimicrobials, and intravenous fluids. Equipment issues contributed to several 
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administration errors. Administration errors reported how intravenous infusion pumps delivered incorrect 

volumes:  

‘’Pump set to administer 2.5ml medication. At end of infusion, volume given was 4.3ml’’ 

Laboratories were also unable to run pre-dose blood serum medication levels when equipment was 

broken or when equipment was being calibrated. Furthermore, a lack of correct equipment was also a 

factor within administration error incidents: 

‘’Consultant requested morphine infusion for palliative care patient. Morphine could not be given 

through P2000 pump. Staff were left in a position whereby they could not give prescribed meds’’ 

Resulting administration errors included: omitted and delayed medication or dose; dose or strength was 

wrong or unclear; wrong quantity; and involved antimicrobials and opiates. Roles and responsibility 

contributed to administration errors when it appeared only some staff could access certain medical 

devices or administer certain medication classes: 

‘’IV antibiotic via PICC line has been delayed as medical staff unable to attend ward to administer 

same’’ 

“intravenous hydrocortisone to be given by doctor’’ 

Resulting administration errors types included: omitted and delayed medication or dose; wrong method 

of preparation or supply; and involved antimicrobials, steroids, and insulin.  

Medication stock monitoring was a factor when medications became unavailable at ward level and when 

wards stocked expired medication. Problems also arose when obtaining, storing, and using specialist 

medications, which were often used out of sequence.  

‘’Patient admitted at 10.30 for administration of specialist medication. When medication was 

delivered to ward at 13.30, none was prepared for patient and treatment was postponed’’ 

Resulting administration error types included: omitted and delayed medication or dose; drug or medicine 

was wrong or unclear; expiry date wrong omitted or passed; medication incorrectly stored; and involved 

different medication classes such as chemotherapy. 

5.3.2 Error-producing conditions 

Error-producing conditions (EPC) contributed to active failures; resulting administration errors involved 

most error types and medication classes. Ineffective communication between staff members and parents 

created EPCs. Parents retained medications and administered as previously directed in other settings.  

‘’Nurse give prescribed dose this am at 0800 but then mum who speaks very little English give dose 

at 10.00 as had own supply from A&E’’ 

Parents also persuaded nurses to adopt unsafe practices and refused consent when misunderstandings 

around treatment occurred. Teams omitted to send or sent incorrect discharge advice, verbally gave 

instructions that were misunderstood or incorrect, and omitted to perform requested actions. Interface 

between teams and movement between clinical areas created EPCs. These incidents often involved 

clinical areas that use different documentation to prescribe and administer medication: 
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‘’Patient received 500 mg of paracetamol at 12:40 in clinic. Patient then received one gram of 

paracetamol in theatre at 13:00’’ 

 

Clinical pressures created EPCs: 

"The ward was extremely busy, and the staff nurse read the bottle incorrectly and gave the child 

10 mls [intended dose was 2mls]" 

Second checking medication, dispensing medications from wards and administering medication that ‘looks 

alike and sounds alike’ also created EPCs. Second check processes were often incomplete, creating 

conditions whereby active failures went undetected.  

‘’Two nurses checked the fluid type and script. Only one nurse went to the bedside and an error 

was made in setting the fluid bolus volume to be infused’’ 

Staff discharged patients with: medications prescribed for other patients; additional non-prescribed 

medications; and/or without their prescribed medications. Medications that share similar names or look 

visually similar contributed to error.  

‘’Hydralazine was prescribed. But hydroxyzine was dispensed and subsequently administered’’ 

(319). 

Features of the patient included: weight, distracting symptoms and compliance with treatment created 

EPCs.  

‘’The medication was given into the patient’s hand which she appeared to put into her mouth 

followed by a drink of water. However, the tablets were found in the bed 1½ hours later’’ 

Staff incorrectly weighed patients, omitted, and administered medications via the wrong route and 

frequency, when distracted by features of the patient such as emotional distress, and acute physical 

symptoms.  

‘’Paracetamol given intravenously when prescription was for oral. Child was sore and staff trying 

to ensure all analgesia given’’ 

Patency and problems with placement of medical devices associated with the different routes of 

administration created EPCs.  

‘’IV antibiotic due at 12midnight. Line not patent when staff went to give same at 1am. Re siting of 

line not attempted until 8am which was unsuccessful’’ 

 

5.3.3 Active failures 

Active Failures or the unsafe acts of staff contributed to the various administration error types. Equipment 

slips, and lapses occurred when staff incorrectly exchanged medications between pumps, when patients 

were receiving dual treatments.  

‘’IV lipids were erected alongside TPN at 19:30 and were running through wrong pumps. TPN was running 

at 27 mls hourly and lipids at 166 mls hourly’’ 
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Pumps were also erroneously programmed,  

‘’Pump started to alarm, the staff member accidently thought it was iv fluids and set the volume to 

100 mls. It was discovered a short time later that the patient had received too much paracetamol 

this dose’’  

 

Documentation slips and lapses occurred when staff omitted to complete documentation after 

administering medications or when they misread the Kardex.  

‘’Intravenous meropenem administered at 14:20. Dose prescribed for 11:00 and not signed. Staff 

nurse returned from lunch break and stated dose had been administered at 11:00 but not signed 

for in medicine Kardex’’ 

 

Resulting administration error types included: dose or strength was wrong or unclear; wrong method of 

supply or preparation; others; and involved different medicine classes. 

 

Rule and knowledge-based mistakes contributed to the active failures of prescribers when staff 

administered erroneous prescriptions.  

‘‘Pharmacist noticed patient was prescribed and administered 2mg of Kay-Cee-L on two occasions. 

This dose cannot be calculated for administration’’ 

Other incidents involved: medicine reconciliation; transcription errors; patients with duplicate Kardex’s 

and duplicate medications prescribed in the same Kardex. Rule-based mistakes occurred when staff and 

prescribers applied remembered rules without checking resources.  

‘’Wrong dose of IV Co-amoxiclav given. Prescribed 1.4 g but max dose as per BNF 1.2 g. Dose 

checked according to weight and not BNF’’ 

 

Knowledge-based mistakes were also found.  

‘‘This was the first time she had given gentamicin and she was unaware of the form and the 

knowledge that each individual dose was to be prescribed by a Doctor’’  

Resulting administration error types included: omitted and delayed medication or dose; dose or strength 

was wrong or unclear; frequency was wrong or unclear; wrong quantity; wrong method of supply or 

preparation and others; and involved different medication classes.  

Preparation and administration slips, lapses and mistakes occurred when staff made various checking, 

calculation, and delivery errors. These incidents were in contrast with the rights of medication 

administration. The rights are steps taken by individual staff members to check and promote safety when 

administering medication. These rights included: 
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Right medication; 

‘’Boluses were given by staff from a 500 ml bag of 0.9%Nacl and 5% Glucose which also contains 

10 mmol of potassium’’ [intended medication was 0.9% NaCl] 

 

Right dose;  

‘’Patient received 10 times the dose of IV paracetamol’’ 

 

Right time; 

‘’Pamidronate infusion infused over 2 hrs instead of 4 hrs’’ 

 

Right patient;  

‘’child was given the wrong medicine the medicine was prescribed for another child’’ 

 

Right route; 

‘’the medication is prescribed to be given buccal and staff administered it via nasogastric tube’’ 

Resulting administration error types included: dose or strength was wrong or unclear; frequency was 

wrong or unclear; wrong quantity; mismatch between patient and medication; wrong method of supply or 

preparation; expiry date wrong omitted or passed; others; and involved different medication classes. 

5.3.4 Defences 

Defences were identified within the hospital system when incidents described actions taken by staff or 

parents, to prevent or mitigate the effects of administration errors. Ward rounds and reviews acted as a 

defence when staff detected administration errors. These defences included the detection of different 

administration error types and medication classes.  

‘’Patient had 500 mg of metronidazole at 5am in theatre. He then had a further dose of 500 mg 

metronidazole at 8am.  The first dose was appropriate as per BNF but second dose was too close to the 

first and too high a dose.  Was noted on ward round after 8am’’  

Staff taking over the care of patients admitted from other clinical areas, and on alternate shifts were able 

to detect the administration errors of colleagues. These incidents included:  

 

Omitted; 

‘’upon checking patient's Kardex noted 12 pm dose of enoxaparin was not administered’’ 

 

Wrong dose;  

‘’nurse checked BNF and realised dose was far too much, dose had been given 3 times previously’’ 
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Wrong frequency; 

‘’Levetiracetam prescribed, but not to commence until 03/02/2012, medicine given on 

29/01/2012, noticed by staff on next subsequent shift’’ 

 

Expired medication; 

‘’Nurse looking after patient found the only bottle on the ward had expired 4 months ago. Two 

doses had been given by staff nurse on night duty from this bottle’’ 

Staff self-checking their own preparation and administration steps such as calculations, expiry date of 

medications, settings on infusion pumps and Kardexes during their nursing shift acted as a defence. 

‘’When reading the patient’s chart staff nurse noted that she had overlooked the 10pm dose of 

enoxaparin’’.  

The patient’s family could also act as a defence. On occasions, parents challenged staff over the 

medication volume being administered:   

‘’Dad queried the amount in the syringe (2.5ml correct dose). As staff nurse the night before had 

given his son 0.25ml, dad had queried but was reassured this was a correct dose’’.  

Only a few incidents could be described as proactive defences when staff and parents acted before 

administration errors reached patients. Parents recognised when medications were due, looked different 

and alerted staff preventing administration errors.  

‘’Patient's mum contacted the ward to state that the inhaler she was discharged with was a 

different colour to that used in hospital’’.   

The proactive defences of staff prevented a range of administration errors and were characteristic of 

thorough checking procedures and use of available resources.  

‘’Phone call from patients GP wanting to clarify medications. GP had been forwarded the ward A 

transfer letter instead of the actual discharge letter and was about to prescribe potassium chloride 

supplement’’. 
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6. Conclusion and recommendations 

 

6.1 Overarching implications 

 
This report, based on a substantial regional dataset of reported 

errors, draws attention to the commonness and potential severity 

of medication errors in children. These results are timely, given that WHO have called for healthcare 

providers to address medication safety urgently, including in high-risk groups like children. While reported 

data cannot define the scale of the problem, findings make it clear that there is significant opportunity for 

improvement. Error types and underlying causes were wide-ranging, often relating to specific issues in 

children. Given the complex nature of the problem, no single measure will sufficient – but this report 

makes recommendations which, taken together, could enable progress towards the WHO’s objective to 

reduce severe medication related harm by half over the next five years. 

 

6.2 Summary of findings 
 
Between 2011-2015, 1522 critical incidents involving medications errors were reported in Northern Irish 

paediatric secondary care. The majority occurred during prescribing and administration. Most did not lead 

to harm, but potential for serious harm was commonly reported. Incidents occurred across the spectrum 

of paediatric care; they were most commonly reported in neonates and infants, and on paediatric wards, 

neonatal units, and community paediatrics. Wrong dose errors were the most common type seen. 

Antimicrobials, intravenous fluids, and paracetamol were the medicines most involved.  

Prescribing and administration errors were not usually caused by single factors alone, or simple lack of 

knowledge. Instead, errors resulted from interaction of multiple individual, social and contextual factors. 

Specific circumstances appeared to make error more likely, such as when patients were admitted to 

hospital, or moved between clinical areas. Rather than being a well-circumscribed, individual processes, 

prescribing and administration involved interactions between members of staff, and with patients and 

parents; errors arose when communication was inadequate. Paediatric-specific aspects of the task made 

staff members’ jobs more difficult, including the need for weight-based dosing, different units, and 

calculations. At an individual level, practitioners often struggled to use resources, or chose not to; usually 

this was a result of distraction, attempting to save time, and working under pressure. In many cases, harm 

was averted by staff vigilance in detecting errors. However, defence mechanisms were also seen to be 

imperfect: they relied heavily on staff alertness and expertise, worked only at specific times, and could be 

negated by unsafe practices. 

6.3 Recommendations 

 
Given the multiple types and complex causes of errors reported, no single solution will be effective in 

preventing errors. On the other hand, these findings create opportunities for further work and 

improvements, with significant potential for benefit. We do not intend for these recommendations to be 

proscriptive; instead, they should be used in combination with other evidence and discussion with 

stakeholders. Findings and recommendations will be presented to facilitate discussion of ways to move 

forward. 
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6.3.1 Areas for further study 

This research endeavours to shed light on the characteristics and causes of errors as a whole. In addition 

to this, there is value in studying specific types of incidents; this can inform existing quality improvement, 

or give evidence to support work in an identified area. As an example of this, we provided an analysis of 

errors involving intravenous paracetamol to support ongoing work in BHSCT (Appendix 3), and made 

available a subset of data involving antimicrobial errors. We also published an article on intravenous fluid 

prescribing errors.16 Specific areas in which further study, to underpin quality improvement, is 

recommended include: 

 Medicines reconciliation 

 Second checking practices 

 Handover of patients between clinical areas, including between wards and operating theatres 

 TPN prescribing 

 Antimicrobial prescribing (including aminoglycosides) 

 Vaccine administration 

 Medication errors in neonates 

 

6.3.2 Systems changes 

Clinical pharmacy support 

There is strong evidence for the role of clinical pharmacists in promoting medication safety. Pharmacists 

have a significant impact in many of the areas identified as important within this report, such as medicines 

reconciliation and error detection. They also contribute significantly to error reporting.  Pharmacy 

technical support services can also assist with ordering and monitoring of medication stock, thereby 

limiting risk of medicines being unavailable or out of date at ward level. We recommend ensuring that 

paediatric wards have adequate provision of pharmacy services, which includes pharmacists and 

pharmacy technicians. 

 

Working without distractions, and with appropriate resources 

Distractions working under pressure, and not using resources, contributed to errors. To address this, we 

recommend measures to reduce distractions. This could include provision of designated prescribing areas 

on wards, with necessary resources available; and further implementation of initiatives to reduce 

interruptions to medication administration. Consideration should be given to limiting or stopping 

prescribing during ward rounds. Specific quality improvement could investigate how doctors access the 

BNF-c, and how this could be improved, and how effectively processes of double checking medication 

doses work. Quality improvement effort could also focus on ensuring that the five rights of administration 

happen consistently for every patient and every dose administered.  

Electronic prescribing 

Given the need for individualised dosing in children and the high level of dosing errors seen, there is a 

clear rationale to consider introduction of electronic prescribing. While systems will need to be specially 

adapted for use in children, the potential for benefit may be greatest in paediatric settings.  
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Communication with parents 

It is clear from many reports that parents are not involved in medication safety as much as they could be. 

Many errors did not cause harm because of parents’ attentiveness. Conversely, errors sometimes arose 

because medication-related issues had not been communicated to parents adequately. This under-studied 

area represents a potential opportunity: we recommend further work to investigate increasing parents 

and carers’ involvement in medication safety.   

 

Double-checking system for patient weight 

In response to errors where medications were prescribed based on incorrect weights, we recommend a 

system where patient weight is double-checked at admission (we note that existing work in this area has 

taken place subsequent to our study period).  

 

Areas outside paediatrics 

It is important that education and quality improvement efforts endeavour to include all areas of practice 

where children receive care. This could include, for example, providing a means for staff outside paediatric 

areas to contact a paediatric pharmacist for advice.  

 

Handovers and ward rounds 

Medication issues should be routinely considered during handovers and ward rounds. Kardexes could be 

reviewed on ward rounds, giving staff an opportunity to check doses, review omissions or ask questions. 

At handovers, appropriateness of treatment could be briefly reviewed and any potential safety issues 

raised. 

 

Incident reporting 

This report shows how critical incident data can be used to guide quality improvement. While incidents 

are routinely used to prompt investigation at local level, we believe reports themselves can be shared and 

used for learning. To improve their usefulness, we recommend: 

 Examining incident reporting processes, to ensure they are as easy as possible, and encourage 

staff to share insights into why incidents happen 

 Sharing incidents beyond local level, to increase the depth of findings 

 Making it clear to staff how incidents are used to drive improvements, to promote a culture of 

openness 
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6.3.3 Education 

Education is an important tool in promoting medication safety. 

 

Induction 

Induction serves an important role in preparing staff to use medication safely in practice. We recommend 

specific work around education for doctors being inducted in paediatrics. This should focus on practical 

aspects of prescribing which contribute to errors, not just more technical aspects. Induction should be 

standardised regionally (time can still be allowed to cover necessary local issues). Similarly, induction for 

nursing staff should address medication safety issues, and further training opportunities should be 

considered for established staff.  

 

Multi-disciplinary education 

Analysis showed that medication errors decisions usually involve multiple members of staff; colleagues 

have an important role in checking prescriptions and doses for administration, and in detecting errors. It 

therefore makes sense that medication safety education should be multi-disciplinary, to promote safe 

communication and improve staff members’ ability to detect errors in prescriptions.  

In many cases, junior doctors prescribe under instruction of more senior colleagues. Doctors of all grades 

should therefore be included in prescribing education, to promote the mantra that ‘prescribing is 

everybody’s problem’. 

Efforts should be made to extend educational opportunities to prescribers working outside paediatric 

settings, such as emergency departments.  

 

Undergraduate education in paediatric medication safety 

Most doctors prescribe for children during their career. Undergraduate education therefore represents an 

important opportunity to develop foundational principles of paediatric prescribing. Paediatric placements 

should specifically address prescribing, including aspects particularly important in children, such as dosing 

based on weight and calculations. Opportunities to prescribe in clinical practice under supervision should 

be provided. 

Children’s nurses receive training in safe use of medication as undergraduates; it should be recognised, 

too, that adult-trained nurses are often expected to care for children, and their education should account 

for this fact. 

 

Specific educational measures 

Incidents reveal areas which could benefit from specific educational measures. For example, education 

could address how prescribers can work with parents to promote medication safety. Specific quality 

improvement projects should also include educational components; for instance, work around medicines 

reconciliation should address how prescribers should seek and deal with multiple sources of information.  
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eLearning 

While most errors are context-dependent, foundational knowledge remains important. eLearning 

resources could support this. With respect to prescribing training, we have evaluated the Paediatric 

SCRIPT platform, and recommended its use for paediatric trainees and, potentially, other doctors involved 

in prescribing for children. This could also free up time at face-to-face induction to address other critical 

aspects of prescribing.  

 

6.4 Limitations 
 
The main limitations of these findings stem from the use of reported incident data. Our dataset, while 

large enough to enable in-depth analysis, contains only a small proportion of medication errors that would 

have occurred during the study period. Furthermore, previous research shows that critical incident data 

cannot be assumed to be representative. Reporting is selective, and reporting habits vary between staff 

groups. Incidents are subject to recall bias. The depth of information reported also varies considerably; 

some incidents did not contain enough detail to allow analysis of contributing factors. Moreover, incidents 

are usually written with an emphasis on ‘facts’; reporters often do not mention contextual factors that 

may influence how incidents arise.  

Taken together, these limitations mean that findings are not intended to be exhaustive, representative or 

generalisable. Nonetheless, we argue that they are valid and informative: in the face of limited evidence, 

they offer valuable insights to guide quality improvement strategy. Often they can be used in tandem with 

other methods of investigation, such as clinical audit, or as a pointer to further study.  

 

6.5 Conclusion 
This programme of research took the novel approach of collating and analysing four years of critical 

incident data from across Northern Ireland, including qualitative exploration of narrative descriptions to 

shed light on why they occurred. This work provides an evidence base for improving medication safety in 

children, clear recommendations for practice, and an impetus to scale up and share good practice across 

the region. 
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Appendix 1 

 DOMAIN 

IMPACT (CONSEQUENCE) LEVELS [can be used for both actual and potential] 

INSIGNIFICANT (1) MINOR (2) MODERATE (3) MAJOR (4) CATASTROPHIC (5) 

PEOPLE 

(Impact on the 
Health/Safety/Welfare of any 
person affected: e.g. 
Patient/Service User, Staff, 
Visitor, Contractor) 

 

 Near miss, no injury or harm.  
 

 Short-term injury/minor harm requiring 
first aid/medical treatment. 

 Any patient safety incident that required 
extra observation or minor treatment e.g. 
first aid 

 Non-permanent harm lasting less than 
one month 

 Admission to hospital for observation or 
extended stay (1-4 days duration) 

 Emotional distress (recovery expected 
within days or weeks). 

 Semi-permanent harm/disability 
(physical/emotional injuries/trauma) 
(Recovery expected within one year). 

 Admission/readmission to hospital or 
extended length of hospital stay/care 
provision (5-14 days). 

 Any patient safety incident that resulted in a 
moderate increase in treatment e.g. surgery 
required  

 Long-term permanent harm/disability 
(physical/emotional injuries/trauma). 

 Increase in length of hospital stay/care 
provision by >14 days. 

 

 Permanent harm/disability (physical/ 
emotional trauma) to more than one 
person. 

 Incident leading to death. 

QUALITY & 
PROFESSIONAL 
STANDARDS/ GUIDELINES 

(Meeting quality/ professional 
standards/ statutory functions/ 
responsibilities and Audit 

Inspections) 

 Minor non-compliance with 
internal standards, professional 
standards, policy or protocol. 

 Audit / Inspection – small 
number of recommendations 
which focus on minor quality 
improvements issues. 

 Single failure to meet internal professional 
standard or follow protocol.  

 Audit/Inspection – recommendations can 
be addressed by low-level management 
action. 

 Repeated failure to meet internal 
professional standards or follow protocols.   

 Audit / Inspection – challenging 
recommendations that can be addressed 
by action plan. 

 Repeated failure to meet regional/ 
national standards. 

 Repeated failure to meet professional 
standards or failure to meet statutory 
functions/ responsibilities. 

 Audit / Inspection – Critical Report. 

 Gross failure to meet external/national 
standards. 

 Gross failure to meet professional 
standards or statutory functions/ 
responsibilities. 

 Audit / Inspection – Severely Critical 
Report. 

REPUTATION 

(Adverse publicity,  

enquiries from public 

representatives/media 

Legal/Statutory 
Requirements) 

 Local public/political concern. 

 Local press < 1day coverage. 

 Informal contact / Potential 
intervention by Enforcing 
Authority (e.g. HSENI/NIFRS). 

 

 Local public/political concern.  

 Extended local press < 7 day coverage 
with minor effect on public confidence. 

 Advisory letter from enforcing 
authority/increased inspection by 
regulatory authority. 

 Regional public/political concern. 

 Regional/National press < 3 days 
coverage. Significant effect on public 
confidence. 

 Improvement notice/failure to comply 
notice. 

 MLA concern (Questions in Assembly). 

 Regional / National Media interest >3 
days < 7days. Public confidence in the 
organisation undermined. 

 Criminal Prosecution. 

 Prohibition Notice. 

 Executive Officer dismissed. 

 External Investigation or Independent 
Review (e.g., Ombudsman). 

 Major Public Enquiry. 

 Full Public Enquiry/Critical PAC Hearing. 

 Regional and National adverse media 
publicity > 7 days. 

 Criminal prosecution – Corporate 
Manslaughter Act. 

 Executive Officer fined or imprisoned. 

 Judicial Review/Public Enquiry. 

FINANCE, INFORMATION & 

ASSETS 

(Protect assets of the 

organisation and avoid loss) 

 Commissioning costs (£) <1m. 

 Loss of assets due to damage 
to premises/property. 

 Loss – £1K to £10K. 

 Minor loss of non-personal 
information. 

 Commissioning costs (£) 1m – 2m. 

 Loss of assets due to minor damage to 
premises/ property. 

 Loss – £10K to £100K. 

 Loss of information. 

 Impact to service immediately containable, 
medium financial loss  

 Commissioning costs (£) 2m – 5m. 

 Loss of assets due to moderate damage 
to premises/ property. 

 Loss – £100K to £250K. 

 Loss of or unauthorised access to 
sensitive / business critical information 

 Impact on service contained with 
assistance, high financial loss  

 Commissioning costs (£) 5m – 10m. 

 Loss of assets due to major damage to 
premises/property. 

 Loss – £250K to £2m. 

 Loss of or corruption of sensitive / 
business critical information. 

 Loss of ability to provide services, major 
financial loss  

 Commissioning costs (£) > 10m. 

 Loss of assets due to severe 
organisation wide damage to 
property/premises. 

 Loss –  > £2m. 

 Permanent loss of or corruption of 
sensitive/business critical information. 

 Collapse of service, huge financial loss  

RESOURCES 

(Service and Business 
interruption, problems with 
service provision, including 
staffing (number and 

competence), premises and 
equipment) 

 Loss/ interruption < 8 hour 
resulting in insignificant damage 
or loss/impact on service. 

 No impact on public health 
social care. 

 Insignificant unmet need. 

 Minimal disruption to routine 
activities of staff and 
organisation. 

 Loss/interruption or access to systems 
denied 8 – 24 hours resulting in minor 
damage or loss/ impact on service. 

 Short-term impact on public health social 
care. 

 Minor unmet need. 

 Minor impact on staff, service delivery and 
organisation, rapidly absorbed. 

 Loss/ interruption 1-7 days resulting in 
moderate damage or loss/impact on 
service. 

 Moderate impact on public health and 
social care. 

 Moderate unmet need. 

 Moderate impact on staff, service delivery 
and organisation absorbed with significant 
level of intervention. 

 Access to systems denied and incident 
expected to last more than 1 day. 

 Loss/ interruption                                8-
31 days resulting in major damage or 
loss/impact on service. 

 Major impact on public health and social 
care. 

 Major unmet need. 

 Major impact on staff, service delivery 
and organisation - absorbed with some 
formal intervention with other 
organisations. 

 Loss/ interruption                             >31 
days resulting in catastrophic damage or 
loss/impact on service. 

 Catastrophic impact on public health and 
social care. 

 Catastrophic unmet need. 

 Catastrophic impact on staff, service 
delivery and organisation - absorbed with 
significant formal intervention with other 
organisations. 

ENVIRONMENTAL 

(Air, Land, Water, Waste 
management) 

 Nuisance release.  On site release contained by organisation.  Moderate on site release contained by 
organisation. 

 Moderate off site release contained by 
organisation. 

 Major release affecting minimal off-site 
area requiring external assistance (fire 
brigade, radiation, protection service 
etc.). 

 

 Toxic release affecting off-site with 
detrimental effect requiring outside 
assistance. 

HSC Regional Risk Matrix – April 2013 (updated June 2016)  
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HSC REGIONAL RISK MATRIX – WITH EFFECT FROM APRIL 2013 (updated June 2016) 
 

 

Risk Likelihood Scoring Table 

 

Likelihood 

Scoring 

Descriptors 

Score Frequency 

(How often might it/does it happen?) 

Time framed 

Descriptions of 

Frequency 

Almost 

certain 

 

5 Will undoubtedly happen/recur on a frequent basis Expected to occur at least 

daily 

Likely 

 

4 Will probably happen/recur, but it is not a 

persisting issue/circumstances 

Expected to occur at least 

weekly 

Possible 

 

3 Might happen or recur occasionally Expected to occur at least 

monthly 

Unlikely 

 

2 Do not expect it to happen/recur but it may do so Expected to occur at least 

annually 

Rare 

 

1 This will probably never happen/recur Not expected to occur for 

years 
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Impact (Consequence) Levels 

Likelihood 

Scoring 

Descriptors 

 

Insignificant(1) 

 

 

Minor (2) 

 

Moderate (3) 

 

Major (4) 

 

Catastrophic (5) 

Almost Certain (5) 

 

Medium  Medium High Extreme Extreme 

Likely (4) 

 

Low Medium  Medium High Extreme 

Possible (3) 

 

Low Low Medium High Extreme 

Unlikely (2) 

 

Low Low Medium High High 

Rare (1) 

 

Low Low Medium  High High 
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Appendix 2: Analysis of IV paracetamol incident 

 
Reported Errors in Prescribing and Administration of IV Paracetamol to Children 

Richard Conn 

Context 

Medication class n % of total incidents 

Antimicrobials 291 21.7 

Paracetamol 125 9.3 

IV fluids 91 6.8 

Vaccines 90 6.7 

Opiates 61 4.6 

TPN 60 4.5 

Benzodiazepines 49 3.7 

Steroids 44 3.3 

NSAIDS 41 3.1 

Anticonvulsants 39 2.9 

Top ten medication classes in reported prescribing and administration errors 

Paracetamol is the single commonest medicine involved in prescribing and administration errors, 

comprising almost 10% of the total reported. Of these 47 errors relate to intravenous paracetamol (3.5% 

of all prescribing and administration errors). Of these, 23 relate to prescribing and 24 to administration. 

Errors by Trust, setting and age 

Trust Prescribing Administration Total % All errors (%) 

A 20 18 38 80.9 54.7 

B 1 2 3 6.4 13.1 

C 1 1 2 4.3 14.7 

D 0 1 1 2.1 10.5 

E 1 2 3 6.4 7 

IV paracetamol errors by Trust 

This indicates that IV paracetamol errors are more frequently reported in Trust A, relative to other types 

of error. This is likely to relate to higher IV paracetamol usage and a greater volume of surgical care. It 

could also be influenced by increased reporting within this Trust. 

 
Prescribing Administration Total % All errors (%) 

Adult ward (medical) 1 1 2 4.3 2.4 

Adult ward (surgical) 2 0 2 4.3 1.9 

Emergency Department 0 1 1 2.1 3.4 

Paediatric ward (medical care) 13 10 23 48.9 49.3 

Paediatric ward (surgical 
care)/Theatres 

7 11 18 38.3 4 

Unknown 0 1 1 2.1 3.3 

Other 0 0 0 0 35.7 

IV paracetamol errors by area of practice 
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This indicates an increased prevalence of errors involving IV paracetamol in surgical settings – surgical 

ward care and theatres; only 4% of errors of all medication errors occur in these settings. This probably 

relates to the frequent use of IV paracetamol in perioperative care.  

Age Prescribing Administration Total % 

0-27 days 1 1 2 4.3 

28 days - 12 months 9 1 10 21.3 

13 months - 2 years 0 0 0 0 

2 years - 5 years  4 3 7 14.9 

6 years - 11 years 4 12 16 34 

12-16y 5 5 10 21.3 

Not specified  0 2 2 4.3 

IV paracetamol errors by age 

This indicates a fairly even spread of errors across the range of ages. Notably, however, there were nine 

prescribing errors in the range 28 days – 12 months. Seven of these related to prescriptions exceeding 

the 30mg/kg daily dosage threshold.  

Harm 

 
Prescribing Administration Total % All errors 

Insignificant 16 20 36 76.6 74.2 

Minor 7 4 11 23.4 24.6 

Moderate 0 0 0 0 1.1 

Major 0 0 0 0 0 

Catastrophic 0 0 0 0 0 

IV paracetamol errors by reported degree of harm sustained 

 Prescribing Administration Total % All errors 

Insignificant 4 2 6 12.8 15 

Minor 13 13 26 55.3 58.2 

Moderate 4 6 10 21.3 18.2 

Major 1 3 4 8.5 7.3 

Catastrophic 1 0 1 2.1 1.2 

IV paracetamol errors by reported potential degree of harm 

Similar to the reported errors as a whole, the majority of errors involving IV paracetamol led to minor or 

insignificant harm only. However, 31.9% of these errors were deemed to have the potential to have 

moderate harm or greater.  

Reporting 

 Medical Nursing Pharmacy Managerial Unknown 

Prescribing 4 11 5 1 2 
Administration 6 13 2 0 3 
Total 10 24 7 1 5 
% 21.3 51.1 14.9 2.1 10.6 

Reporter by staff group 
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Underlying causes: Prescribing errors 

17 of 23 prescribing errors involved prescription of an incorrect dose, of which nine concerned 

prescription of an incorrect regimen. Seven of nine involved exceeding the 30mg/kg/day dosing 

threshold in infants under 10kg.  

n Nature of error Examples 

 
7 

 
Exceeded 30mg/kg/day 
dose threshold 

 
Patient prescribed 10mg/ kg regular IV paracetamol from Thursday to 
Monday. Total daily dose 40 mg/ kg. BNFC states total daily dose should be 
30mg/ kg for this age group. Noted by pharmacist on Monday ward round.  
 
Pharmacist requested that junior doctor reduce dose to 10 mg/ kg tds. 
3-month-old child weighing 4.4 kg prescribed and administered IV 
paracetamol 40 MG QID for 48 hours. [36.4mg/kg/day] 
 
Prescribed dose of paracetamol too high Paracetamol infant post op weight 
7.7 kg age 4 months prescribed 110 mg 6hrly regularly iv. Also stat does given 
in theatre intraoperatively of 110 mg Picked up by pain control nurse on 
routine review and corrected to keep within TTD of 30 mg/kg. 
[57.1mg/kg/day] 
 

 
1 

 
Exceeded 
recommended dose 
15mg/kg; maximum 
60mg/kg/day 

 
Patient was requiring IV paracetamol at 21:00, patient was receiving the 
same dose of 450 mg all day today, SN A went to treatment to prepare the IV 
medication with SN B. Surgical SHO entered treatment room and interrupted 
preparation of IV medication. SHO stated they wanted to increase the dose 
to 20 mg/kg instead of 15 mg/kg using BNFC at time of prescribing took 
kardex from SNs and increased dose the extra amount was added to infusion 
and same administered to patient. SHO returned to ward 30 minutes later 
and asked for infusion to be stopped as the 20 mg/kg dose was too high for 
the patient receiving IV paracetamol. SHO informed dose was already 
administered over 20 minutes and could not be stopped. 
 

 
1 

 
For a child aged 12 – 
15 years, oral dose 
should not exceed 
750mg. For a child with 
weight less than 50kg, 
IV dose should not 
exceed 15mg/kg. 
 

 
Surgical patient. Weight 49.4kg. Prescribed 1g Paracetamol "IV/PO". 14 
years. Max. dose if going by age range 750mg(PO). Max dose based on 
weight 740mg. Patient had received 2 doses of 1g paracetamol PO, and 
thereafter nurses administered 4 doses of 740mg IV paracetamol (they 
adjusted for weight). Pharmacist identified prescribing error on kardex 
review. 

Errors involving prescription of an incorrect regimen 

  



58 
 

Nine errors involved prescriptions in which the route was inappropriately written; six of these involved 

the use of multiple routes of administration within a single prescription. 

n Nature of error Examples 

 
6 

 
Inappropriate prescription of 
as required paracetamol via 
more than one route e.g. 
‘IV/PO’. 
 

 
Paracetamol prescribed on ward.  Medicines kardex - paracetamol 
180 mg IV / Oral / PR 4-6hrly / PRN.  Copy of kardex to be sent to 
manager 
 

 
1 

 
Simultaneous prescription of 
as required IV and oral 
paracetamol 

 
Medicine kardex noted to have two paracetamol prescriptions on the 
'as required medication'.  Box 1 IV paracetamol (160 mg).  Box 5 oral 
paracetamol (160 mg).  As the child is above 10 kg, the dose is the 
same 15 mg / kg.  Doctor was asked to write the prescription this way 
by ward. 
 

 
1 

 
Prescription being changed 
without being rewritten in full 
 

 
Issue x 3.  1.  Paracetamol given in incorrect dose and formulation 
from prescription.  Copy of kardex attached.  2. Original prescription 
altered from NA oral to IV (no indication of who changed or when).  3.  
All doses given not prescribed dose stated. 
 

 
1 

 
Other 

 
Paracetamol doses changed several times on kardex because of 
confusion about dosing and prescriptions. Re prescribed 3 times on 
request of pain nurse and pharmacist because of queries about dose 
times/frequency and doses to be given iv and also oral dosing. 
 

Errors involving incorrect/inappropriate prescription of route 
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Other dosing errors due to miscalculations, use of incorrect weight and a failure to recognise previous 

administration of paracetamol. 

n Nature of error Examples 

 
4 

 
Dose excessive for 
weight 

 
6-year-old boy weighing 26.0 kg prescribed 500 mgs iv / po by doctor.  Not given 
to child on ward.  When dose of paracetamol was due, nursing staff checked same.  
At 25 mg / kg, [15mg/kg] dose should have been 390 mgs. 
 
 
Accidental overdose of iv paracetamol given to a child weighing 15kg in theatre. 
Child received 450mg instead of 225 mg. Child had not received any other 
paracetamol in days leading up to this.  Anaesthetist gave the medicine to the 
child because they mistakenly believed the child was 30kg. 
 
 
Patient (12 year old) arrived from Ward following specialised orthopaedic surgery.  
Morphine not prescribed on kardex, no dose on morphine chart only volume. 
Paracetamol intravenous dose high 900 mg for 45 kg child. Local anaesthetic "pain 
buster" infusion not prescribed. 
 

 
1 

 
Transition between 
clinical  
areas; 
miscommunication of 
prior dose 

 
A 14-year-old patient received 500 mg of intravenous paracetamol at 12:40 in 
clinic. This was prescribed on the as required medication on the kardex. Patient 
then received one gram of paracetamol intravenously in theatre at 13:00. Patient's 
medicine kardex was in theatre. This incident was then discovered at handover in 
recovery ward. 
 

 
1 

 
Calculation error 
(tenfold) 

 
2-day-old term neonate was taken to theatre on Saturday 26/7/14 for laparotomy 
? bowel atresia.  Intraoperatively was given a dose of paracetamol 10 times 
greater than normal by the anaesthetic registrar. 
 

 
2 
 

 
Nature of error 
unclear 
 

 
Wrong dose prescribed on kardex for IV Paracetamol 

Other dosing errors 
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Underlying causes: administration errors 

12 administration errors occurred due to issues in transition between clinical areas, especially between 

ward and theatres, as well as communication between staff members, or switching between routes of 

administration.  

n Nature of error Examples 

 
8 

 
Transition between 
clinical areas leading 
to additional 
dosing/inappropriate 
omission 

 
Anaesthetist came to ward to review child.  Stated that child had 480 mg iv 
paracetamol in theatre.  Alerted anaesthetist that child had paracetamol 652 mg 
po as PGD pr op - highlighted on kardex.  Theatre checklist and multi professional 
notes.  Theatre nurse informed of PGD dose on transfer to theatre.  22/7/11 
Retrospective noted.  Paracetamol dose given in theatre was not recorded on 
anaesthetic record, anaesthetist hand wrote it on when came to ward to review 
child and informed of PGD. 
 
In recovery staff member felt patient required analgesia due to tachycardia, 
checked medicine kardex to see what could be given.  IV Paracetamol prescribed 
with no doses given. Patient had been in A+E that morning, so checked A+E notes 
to see if analgesia had been given there - Paracetamol given at 12:35 hrs. Checked 
Anaesthetic chart to see if Paracetamol had been given intra-op as this had not 
been mentioned in handover from anaesthetist when patient entered recovery. 
Paracetamol not listed with other medicines given intra-op. As it appeared patient 
last had Paracetamol at 12:35 hrs, it was felt it was acceptable to proceed and give 
another dose of IV Paracetamol. Paracetamol checked by another staff nurse and 
infusion started. Then proceeded to complete Post-Operative section of Care 
Pathway, when completing section "Analgesia given Intra-Operatively", staff 
member referred to Anaesthetic Chart for specific details (time and dose). It was 
then noticed IV Paracetamol had been given intra-op. Had previously not been 
noticed as it was recorded in a different section from other medicines 
administered (recorded in between the dosages of other medicines administered; 
as opposed to in the list of other medicines given). 
 
Paracetamol administered pre-op orally just before theatre and then administered 
IV in theatre. 
 

 
3 

 
Failure of 
communication 
between staff 
members  

 
IV paracetamol administered at 16:00 on 20/6/14 and not signed for. IV 
paracetamol then administered at 21:00 that same day. 
Patient prescribed 1 gram paracetamol po/ IV 6 hourly PRN. Got 1 gram IV at 
07:00 and 1 gram orally at 9:00. Patient's mother alerted staff nurse about timing 
of doses after oral paracetamol administered. The kardex administration section 
was unclear and the record of 07:00 dose looked like it was 02:00 to Staff nurse. 
 

 
1 

 
Switch from one 
route to another, 
leading to additional 
dosing 

 
11 year old with low weight 21.7 kg prescribed and administered paracetamol. On 
27/11/14 prescribed and given 2 doses of IV paracetamol 325 mg (15 mg x kg). IV 
paracetamol then changed to oral paracetamol on kardex. On 27/11/14 prescribed 
and given 1 dose of oral paracetamol 480 mg (per dose banding of 10-12 years). 
Patient refused 4th paracetamol dose on 27/11/14. Received 1 further oral dose 
of 480 mg on 28/11/14 before error picked up. Total dose administered in 24 
hours 1130 mg (27/11/14) [as per BNFc maximum IV dose in 24 hours 60 mg/ kg = 
1302 mg, maximum oral dose in 24 hours 75 mg/ kg = 1627 mg]. 
 

IV paracetamol administration errors occurring at transitions between clinical areas/staff etc. 
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Three errors involved erroneous programming of intravenous infusion pumps, leading to excessive 

delivery. 

   

 
3 

 
Excessive delivery 
through IV infusion 
pump 

 
The 6-year-old male patient was transferred to theatre.  The paediatric nurse was 
present for the handover.  Intravenous Paracetamol 1000mg was infusing.  When 
looking at the medication prescription chart during surgery the Sister realised the 
child had received Paracetamol 1000mg instead of 411 mg as prescribed. 
 
 
At start of shift, paracetamol infusion was running through an ivac pump, when 
the pump started to alarm the staff member accidently thought it was iv fluids 
running through the pump and set the volume to 100 mls, it was discovered a 
short time later that the patient had received too much paracetamol this dose. 
The volume which went through the pump was 93mls [930mg], dose prescribed 
on kardex to be administered to patient was 575mg. Patient's weight was 38. 4kg. 
 
 
Ward very busy.  Staff nurse A and staff nurse B checked both IV co - amoxiclav 
and IV paracetamol due for 6 am.  Checked patient armband then staff nurse B 
administered the IV co - amoxiclav before hanging the IV paracetamol for infusion 
over 30 mins.  Staff nurse B set the rate but omitted to set the volume to be 
infused, therefore patient received 400 mg more than prescribed dose.  Obs table.  
SHO on ward round therefore staff nurse B asked staff nurse C to inform her of 
incident when round finished.  Asked staff nurse C to omit 12 pm dose. 
 

IV paracetamol administration errors related to use of IV infusion pumps 
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Two other errors involved extra doses being given inappropriately, probably due to staff not realising 

there had been prior administration (but these were not categorised as ‘transition’ errors as there was 

no evidence to show a move in clinical area or issues in communication between staff). Two involved the 

paracetamol being given intravenously when it was prescribed as oral. Four further errors also occurred 

and did not fall into the previously-defined categories; one of these was probably an error involving 

residual anaesthetic medicine in an IV line which was inadvertently flushed into a patient by 

administration of IV paracetamol.   

n Nature of error Examples 

 
2 

 
Inappropriate 
additional doses 
given 
 

 
Patient received two doses of intravenous paracetamol in theatre (2 x 15mg/kg). 
 
Patient in A&E and administered IV paracetamol at 15:50pm. However had 
already been given paracetamol at 13:00pm 
 

 
2 

 
Wrong route of 
administration 

 
Child on ward, very sick asthmatic. Oral dose given as intravenous dose of 
paracetamol. 
 

 
1 

 
Tenfold 
administration error 
 

 
Patient received 10 times the dose of IV paracetamol. Error spotted by nurse who 
came upon end of infusion and read the label on the syringe which had 30 mls 
instead of 3 mls of medicine. 
 

 
1 

 
Omitted dose 
 

 
Intravenous paracetamol due at 12 mid-day and 6 pm but not administered. 
Intravenous ondansetron prescribed for 2 pm not given for same patient. 
 

 
2 

 
Other 

 
7-year-old boy in recovery had paracetamol connected to cannula. A couple of 
minutes later became unresponsive with loss of consciousness. Then began to 
desaturate (powers value approx. 85% remained tachycardic) and became twitchy. 
Anaesthetic SpR responded and after a couple of minutes of assisted ventilation, 
he came round initially weak and then normal power after a couple more minutes. 
Anaesthetist Consultant was also quickly in attendance. 
 

Other IV paracetamol administration errors 

 


