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Current evidence of education and safety requirements for the nursing 

administration of chemotherapy: an integrative review  

 

Abstract   

Purpose: The administration of chemotherapy is a complex task which has many 

safety issues. Safe administration of chemotherapy by nurses should be evidence-

based. The aim of this integrative review was to synthesise the evidence about 

education and practice requirements for safe administration of chemotherapy by 

nurses.  

Method: A systematic search of four databases identified 17 studies for inclusion in 

this review. Key words: Nurse, chemotherapy, cytotoxic drug, administration, safety, 

education. Data extracted from the studies included author, year, aims, design, 

sample, outcome measures and findings. After screening the articles, extracting 

study data and completing a summary table, critical appraisal of the studies was 

completed using the Mixed Methods Appraisal Tool (MMAT).  

Results: All the studies focused on strategies to promote patient and nurse safety 

during nursing administration of chemotherapy. Content analysis identified five 

themes: governance, process safeguards, communication, interdisciplinary 

collaboration and education. Key strategies or interventions that increased patient 

and/or nurse safety identified were standardised computer-generated chemotherapy 

orders, barcodes, medication safety procedures, education and simulated learning.  

Conclusions: This review found low-level evidence exists about the education and 

safety requirements for nursing administration of chemotherapy. High-level research 

is needed to assist healthcare services to select evidence-based educational and 

safety strategies and provide appropriately resourced work environments to support 
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the safe nursing administration of chemotherapy and deliver the best possible patient 

outcomes.  

 

Knowledge translation:  

• Nurses are in a key position to influence health service culture and practice to 

allow for the system changes in communication and safety culture  

• Standard chemotherapy protocols with unique patient barcodes reduced drug 

errors 

• Nurse and patient education increased both patient and nurse safety 

• Simulation was an innovative educational strategy which builds capacity in 

nurses to administer chemotherapy safely across a range of areas. 

 

Keywords: safety, education, chemotherapy, integrative review, nursing 
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Both patients and health professionals are at risk of adverse health outcomes 

if chemotherapy is not administered safely. Chemotherapy medication errors can 

cause significant patient morbidity, mortality and financial burden (Louvrier et al., 

2015). Adherence to guidelines and effective communication between health 

professionals can prevent most medication errors (Lennes et al., 2016; Schleisman 

& Mahon, 2015). Medication errors will occur at several key points during the 

administration of chemotherapy, from the time of prescription through to preparation 

and administration to the patient (Ranchon et al., 2011). Health professionals need 

to be aware of their responsibility in the process to ensure safe administration of 

medication (González, Pujadas, Crespo, Pujol, & Pascual, 2017).  

 

Exposure to chemotherapy during preparation and administration is a known 

occupational risk (Polovich & Martin, 2011). Continued exposure to low doses of 

chemotherapy in the workplace has been shown to increase nurses risk of adverse 

health outcomes; including headache, vertigo, hair loss, skin rashes and burning 

eyes (Hanafi et al., 2016). Research has explored the practices of nurses and their 

reported exposure highlighting the inherent risk in the delivery of chemotherapy. An 

American study of 402 nurses working in ambulant cancer settings indicated that 

16.9% of nurses in their survey self-reported skin or eye exposure to cytotoxic drugs 

in the past year (Friese, Himes-Ferris, Frasier, McCullagh, & Griggs, 2012). Another 

American study of 2069 cancer nurses found that 12% reported a cytotoxic spill 

within the past week due to technical problems in attaching/detaching the IV 

administration set to the chemotherapy bag or chemotherapy preparation (Boiano, 

Steege, & Sweeney, 2014). Furthermore, 10% of respondents reported that the 
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cytotoxic spill was not cleaned up (Boiano et al., 2014). There was no current 

research identifying long-term effects of occupational exposure (Hanafi et al., 2016). 

Cancer nurse education, cytotoxic safety training and the provision of appropriate 

personal protective equipment is essential to ensure nurse safety during 

chemotherapy administration in the workplace (Neuss et al., 2016).  

 

There is increased administration of chemotherapy in outpatient and 

community settings, which adds to the likelihood of adverse outcomes from unsafe 

practices due to decreased opportunity for standardised health system controls 

(Turner & Stephenson, 2015). A qualitative study explored the perspectives of 

cancer nurses when working with patients across inpatient and outpatient settings 

highlighting the concerns related to education in a home setting (Shea, Weinstein, & 

Zerillo, 2016). Nurses generally identified that they face challenges related to patient 

education when administering oral chemotherapy or chemotherapy in the patient’s 

home (Divakaruni, Saylor, & Duffy, 2018; Shea et al., 2016). Whilst the convenience 

of the patient receiving chemotherapy in their own home provides significant 

benefits, nurses found that patients in non-hospital settings do not receive adequate 

education or support regarding home chemotherapy administration (Divakaruni et al., 

2018). Current guidelines did not provide clear evidence related to the administration 

and delivery of patient education on chemotherapy in non-hospital settings. As a 

consequence, patients had increased rates of emergency hospital visits because 

they had either stopped taking their chemotherapy medication or did not report 

adverse side effects (Divakaruni et al., 2018; Shea et al., 2016).  Clear practice 

guidelines informing nurse education and training could positively influence such 

outcomes.  
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Health care professionals should work within guidelines which are based on 

current evidence to ensure best practice is set as a standard for optimum patient 

outcomes (Australian Commission on Safety and Quality in Health Care, 2018). In 

cancer care, guidelines address both patient and nurse safety related to the 

administration of chemotherapy however the level of evidence is missing (Neuss et 

al., 2016). For the purpose of this review nurse administration of chemotherapy is 

defined as the process of checking, administering and disposing of chemotherapy 

and waste (Clinical Oncology Society of Australia, 2008). The nurse is responsible 

for ensuring the protocol and prescription is reviewed, the patient has received 

appropriate information and patient assessments are performed throughout the 

administration of therapy (Carrington, Stone, Koczwara, & Searle, 2010). The aim of 

this integrative review was to synthesise the evidence about education and safety 

practice requirements for safe nursing administration of chemotherapy.  

 

Methods 

An integrative review design was used as a framework for ensuring a 

comprehensive review of qualitative, quantitative and mixed method studies (Hopia, 

Latvala, & Liimatainen, 2016).  

 

Problem identification  

The research question was ‘What are the current practices and minimal standards of 

education and safety requirements for nurse administration of chemotherapy?’ The 

literature review protocol has been published (Author blinded 2017) 
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Search terms  

A range of key words were identified during the scoping and preliminary 

literature search phase. A table of key words was developed by the research team 

using the Population; Interest; Outcome (PIO process framework). Key words were 

refined during the completion of the literature review searches to ensure a 

comprehensive review of literature exploring the education and safety requirements 

for nurses to administer chemotherapy drugs. Searches were conducted between 

July to Nov 2017 by two authors (MK, EC) across CINAHL with Full Text EBSCO 

Nursing and Allied Health; PubMed (which includes Medline and Pre-Medline) Health 

Sciences; The Cochrane Library and Embase using a combination of key words and 

MeSH terms. Reference lists of included articles and supporting references from 

international and Australian Cancer Nursing Administration Chemotherapy 

Guidelines were hand searched.  With the assistance of a health librarian, specific 

search terms were developed for each database to enable a conclusive search; 

PubMed: - MeSH terms across Title/Abstract; EMBASE and PsycINFO: - Subject 

Heading and Keyword; CINAHL as Subject Heading and Title/Abstract, in CENTRAL 

as MeSH and Title/Abstract/ Keyword, and in Web of Science as Topic. A 

spreadsheet was developed to document the article retrieval process and references 

were directly uploaded into an online EndNote Library© to maintain an up-to-date 

reference list. Table 1 presents the search terms.  

 

Table 1. PIO Search Terms – Integrative Review  

Question 
Component 

Key Term Final Search Synonyms 

Population Registered / enrolled nurse  Nurses 
“Nurs*” 
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Interest Nursing administration of 
cytotoxic drugs 

Administration 
“chemotherapy administration” 
Cytotoxic drugs 
Chemotherapy “cancer treatment” 

Outcome 
measures 

Safety and education  Safety 
“safe practice” “safe handling” 
Education 
“educat*” training “skill*” 
 

 

Inclusion & Exclusion criteria 

The inclusion criteria were primary research papers, published in English, 

available in full text, using quantitative, qualitative or mixed methods, across any 

health care setting. The dates were 2006-2017 to ensure research was related to 

current administration practices for chemotherapy. Exclusion criteria were articles 

focused on the administration of targeted therapies, such as biotherapy agents and 

monoclonal antibodies; clinical guidelines and legislative requirements.  

 

Study selection 

The initial search generated 3037 titles, which were downloaded into EndNote 

Online©, 450 duplicates were removed. Additional relevant records identified from 

Australian Drug Administration Course [ADAC] were included (Cancer Institute NSW, 

2018). The titles and abstracts were searched within EndNote using the terms nurse, 

chemotherapy, and safety as these were identified as the best keywords to find 

studies which related to nursing administration of chemotherapy. Within EndNote, 

650 included articles were screened within the title and abstract against the inclusion 

criteria by EC and MK. Full text review using inclusion / exclusion criteria was 

completed by the research team on 104 articles to select the final articles for 

inclusion. Each article was reviewed and scored [0-2] for inclusion by two team 

members. Challenging decisions regarding the inclusion of an article were resolved 
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through discussion within the research team. This occurred with six articles, an audit 

trail was kept for the full review process. The research team consisted of five 

clinicians and two researchers who were all members of the Cancer Nurses Society 

of Australia Education Standing Committee. The Preferred Reporting Items for 

Systematic Reviews and Meta-analyses: the PRISMA statement was used to guide 

study selection (Liberati et al., 2009), Figure 1 – PRISMA flowchart highlighting how 

relevant studies were identified. 
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Figure 1 Prisma flowchart of study identification  

Insert Figure 1  

 

 

Data evaluation 

The retrieved articles were evaluated by EC and MK and a quality assessment 

was undertaken using the Mixed Methods Appraisal Tool (MMAT). This critical 

appraisal tool was chosen due to the heterogeneity of included studies and the 

content validity, reliability and efficiency of the MMAT tool for quality appraisal has 

been noted in previously published works (Pluye & Hong, 2014). Two researchers 

[EC, MK] independently scored articles, and scores were compared to identify 

differences, which were resolved through discussion with the research team. All 

articles were retained irrespective of their MMAT scores to ensure a comprehensive 

integrative review. The studies were accessed for ‘level of evidence’ using the 

NHMRC Evidence Hierarchy scale (Merlin, Weston, & Tooher, 2018).  Table 2 

presents the full article summary including MMAT scores and Level of Evidence.  

 

Data analysis & synthesis 

Data extraction was completed by using the Matrix Method© to enhance the 

rigor of this stage of the review (Garrad, 2016). This data extraction method provides 

a clear framework to systematically extract relevant data from each of the included 

studies and populate each section of the review matrix. The included studies were 

summarised on an excel spreadsheet to allow data comparison and synthesis. The 
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data was extracted and documented using the following headings - author, year, 

country, title, research aims, sample, study design, outcome measures, findings, 

recommendations, MMAT scores, level of evidence and key points. A content 

analysis of the studies was also conducted to identify recurring topics and develop 

themes. The stepped process involved reading all full text articles and development 

of an online spreadsheet of themes by the research team. The research team then 

met face-to-face to discuss and finalise the themes (Pluye & Hong, 2014). 

 

Ethical considerations 

There are no ethical issues of concern as this paper presents a literature review. 
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Table 2 Summary of studies  

 

Author year 

Country  

Aims Sample  Study design Outcome measures  Findings  Recommendations MMAT LE 

Ashley, et al., 

2011  UK  

Evaluation of failure 

mode and effect 

analysis of 

chemotherapy 

administration  

One adult 

inpatient & 

outpatient unit  

40 staff 

including 

nursing and 

medical 

Quality audit;  

Failure mode 

and effect 

analysis 

Error rate during 

administration 
Failure in clear communication led to errors  

Manager walk around improves 

communications and identification of 

potential problems.   

100% V 

Beaver & Morris, 

2015   USA  

Change to closed 

system  

One outpatient 

unit nursing 

staff 

Case study   
Error rate during 

administration 

Using a structured process with the team, 

prepared staff and enabled safe change  

Closed System Drug Transfer Device (CSTD) 

safer for patient and staff  
100% V 

Boiano, Steege & 

Sweeney, 2014     

USA 

Describe 

chemotherapy drug 

administration 

practices by health 

care workers 

2069 health 

care workers 

who 

completed 

antineoplastic 

modules 

98% nurses 

Quant online 

survey  

Health professionals 

behaviours 

Survey found of the 2069 participants: 95% 

completed training, 73% were familiar with 

guidelines, 62% primed line with saline or 

used appropriate PPE; 85% wore 

chemotherapy gloves, 58% wore non-

absorbent gowns, 12 % wore eye 

protection, 70%  reported spills when 

attaching the IV line, 19% completed 

medical surveillance 

Better reporting and communication with 

healthcare workers is needed to highlight 

risk factors  

75%  no 

response 

rate 

identified  

III-3 

Bonnabry, et al., 

2005  

Switzerland 

To perform a risk 

analysis of the cancer 

chemotherapy process 

Five health 

care 

organizations 

Analysis of risk  

Prospective 

risk analysis; 

Failure mode, 

effect and 

critical 

analysis 

Medication errors  
Centralisation of pharmacy and medication 

ordering process reduced errors.  

Re-engineering  cancer chemotherapy 

process by centralization of pharmacy and 

the implementation of information 

technologies had significant and cost effect 

reduction in errors reported 

100% IV 
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Coyle, Griffie, 

Czaplewski, 2014 

USA 

Describe clinical 

practice change  

One Cancer 

unit review of 

charts 

Practice 

change 

evaluation  

Medication errors  

Planned policy change including education, 

assessment tool, documentation, and 

patient education led to sustained change 

and reduction in errors.  

90% reduction in the administration of 

vesicant agents peripherally, with no 

occurrence of extravasations in the first 6 

months of implementation.   

50% no 

data 

analysis 

or 

research

er 

influence  

V 

Gonzalez, 2013   

USA 

Explore management 

of extravasations  
N/A 

Case study; 

Literature 

review   

Not measured  

Education of the patient and nurse to 

increase understanding of medications and 

recognition of extravasations improves 

patient safety 

Yearly education, algorithms for drug 

administration helped enable best patient 

outcomes  

N/A V 

Huertas-

Fernandez, et al., 

2017  Spain 

Evaluate 

administration of 

cytostatic agents  

One hospital, 

500 cancer 

patients chart 

audit 

Cohort study, 

quantitative 

non-

randomized 

Medication errors  

There was a reduction of medication errors 

that reached the patient after safeguard 

implementation. Safeguards prevented 

medications errors which caused patient 

harm.  

Implementing safeguards such as 

computerized prescription, pharmacist 

validation and barcode system facilitates 

error detection before it reaches the 

patient; errors were reduced by 36.4%. 

100% III-2 

Hydzik, C. 2009   

USA 

Present rationale for IP 

chemotherapy  
N/A 

Case study  

Literature 

review from 

one oncology 

unit 

Not measured  

Education of patient and nurse on patient 

assessment and documentation improves 

patient outcomes. 

Better patient outcomes if clear steps were 

followed for administration of 

chemotherapy. 

N/A V 

Looper, et al., 

2016   USA 

Development of best 

practice guidelines for 

paediatric 

administration of 

chemotherapy  

One oncology 

unit chart audit 
Quality audit  Risk identification  

Standardised process for line priming, staff 

training, SBAR communication. Workplace 

champions improved change over process. 

Planned process of change of practice 

included medication barcodes, priming of 

lines, documentation audits, and 

communication tools.  

50% no 

data 

analysis 

or 

research

er 

influence  

V 
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Markert, et al., 

2009   Germany 

Investigate underlying 

reasons for medication 

errors 

One oncology 

unit: 22,216 

chemotherapy 

orders  

Chart audit 

with 

quantitative 

analysis 

Medication errors  
Chart checking across all areas of 

administration reduced medication errors. 

Computerised medication orders, standard 

treatment orders and additional checking of 

medication orders reduced errors. 

100% III-3 

Menonna-Quinn, 

2013   USA 

Highlight risks of 

chemotherapy 

administration in 

different areas  

N/A 

Case study 

Literature 

review   

Exposure risk  

Highlighting risks and educating health 

professionals’ increases safe handling 

practices. 

Nurse exposure during preparation, 

transport, administration and care of 

patient.  

N/A V 

Muehlbauer, 

Parr, & Perkins, 

2013   USA 

Maintain competency 

in areas low 

chemotherapy 

administration  

One oncology 

unit; 15 nurses  
Case report    

Simulation provided a way to enable 

medical surgical areas to evaluate 

competency and educate staff in relation to 

chemotherapy administration. 

Simulation enabled assessment of common 

chemotherapy protocols, maintaining safe 

environment, debrief.  

50% no 

data 

analysis 

or 

research

er 

influence  

V 

Prakash, et al. 

2014   Canada  

Assess the effects of 

interruptions  
37 nurses  

Mixed method  

3 phase, 

descriptive  

Medication errors  
Interruptions during medication 

administration increased errors.  

Medication errors were reduced by 

implementing strategies such as a timer for 

administration, quiet zones for preparation 

and speak out-loud processes for drug 

checks. 

75%    no 

response 

rate 

identified  

III-3 

Sheridan-Leos, 

2006 USA 

Review of process of 

FMEA for promoting 

safety  

N/A  

Quality audit;  

Failure mode 

and effect 

analysis 

Medication errors   Nurses need to promote a culture of safety.  
Nurses play a vital role in error prevention 

and ongoing process of quality audits.  

50% no 

data 

analysis 

or 

research

er 

influence  

IV 
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Sheriden-Leos, 

2007  USA 

Describe how 

chemotherapy 

education was 

redesigned using a 

proactive approach to 

help novice oncology 

nurses  

One unit; 24 

nursing staff; 

12 experienced 

12 novice  

Mixed method  Exposure risks  

Number of near misses reported: (by 

experienced staff) =2, (by novice nurses)=5;  

Average score on chemotherapy exam: 

(experienced staff) = 89, (novice staff)=95.5; 

number of process issues identified: 

(experienced staff)=3, (novice staff)=6 

Potential for error exists at every step of the 

chemotherapy process. A proactive 

approach to chemotherapy education, 

combined with ongoing formal and informal 

evaluations, can be used to help novice 

oncology nurses prevent errors and thereby 

improve chemotherapy safety.  

50% no 

RR  

sample 

data, no 

clear 

results  

IV 

Turner & 

Stephenson, 

2015  Australia 

Evaluate process 

change to improve 

documentation  

200 chart 

audits  

Case study 

audit   

Administration 

practices  

Baseline audit showed areas for 

improvement across all areas of 

chemotherapy administration  

Medication prompts, clear criteria for 

administration and patient education 

improved documentation of chemotherapy 

administration.  

100% IV 

Villarini, et al.,  

2011  Italy 

Evaluate work 

environment 

contamination by 

antineoplastic drugs in 

a hospital in Central 

Italy and to assess the 

genotoxic risks 

associated with 

antineoplastic drug 

handling 

52 exposed 

and 52 controls 

health care 

workers  

Cohort study 

Measurement of 

surface equipment 

and clothing 

contamination. Staff 

urine and blood 

examined for DNA 

damage.   

Day oncology nurses showed highest extent 

of DNA damage. Gender age and smoking 

habits were not associated with any 

increase in the extent of DNA migration, 

either in the exposed or reference group. 

Wearing PPE has been associated with a 

statistically significant decrease in the 

extent of primary DNA damage.  

Wearing appropriate PPE during 

chemotherapy administration does 

safeguard nurses as exposure from inhaled 

and dermal contamination of some health 

professionals led to DNA damage. 

100% III-2 
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Note: DNA = DeoxyriboNucleic Acid; LE = Level of Evidence range from V lowest level to 1 highest level; MMAT = Mixed Methods 

Appraisal Tool 0-100%; SBAR = Situation, Background, Assessment, Recommendation, used to facilitate prompt and appropriate 

communication; PPE = Personal Protective Equipment; FMECA = Failure Mode, Effect and Critical Analysis; FMEA = Failure Mode 

and Effect Analysis; IP = Intraperitoneal; ME = Medication Error; IV = Intravenous; NA = not applicable. 
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Results    

Seventeen studies were included in the review. Qualitative methodologies 

were used in twelve studies, of which most were case study presentations. 

Quantitative methodologies were employed in three studies and mixed 

methodologies in two studies. Ten of the studies were conducted in United States. 

The other studies were from United Kingdom, Spain, Italy, Switzerland, Germany, 

Canada and Australia. Fifteen studies were able to be scored using the MMAT. Two 

case study style reviews had no clear research question or sample. The level of 

evidence was identified to ascertain the quality of the research in an attempt to justify 

the evidence supporting current practices (Merlin, Weston, & Tooher, 2018). The 

highest level of evidence was level III-2 a cohort study, which was a quantitative non-

randomized sample (Huertas-Fernández et al., 2017). Most of the studies were level 

V being descriptive case studies.  

The selected studies do provide information relevant to the current research 

question.  However the case studies were mainly the presentation of a small practice 

changes within a cancer care area (Ashley et al., 2011; Beaver & Magnan, 2015; 

Coyle, Griffie, & Czaplewski, 2014; Gonzalez, 2013; Hydzik, 2009; Looper et al., 

2015; Menonna-Quinn, 2013; Muehlbauer, Parr, & Perkins, 2013; Sheridan-Leos, 

2007; Sheridan-Leos, Schulmeister, & Hartranft, 2006; Turner & Stephenson, 2015). 

The studies all had a focus on patient and nurse safety and presented 

recommendations from their work which was helpful in informing the current 

understanding of the range of strategies to enable safe administration of 

chemotherapy. There was a strong focus on governance and organisational 
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requirements which facilitate the nurses’ ability to follow a structured process of safe 

administration. See Table 2 for a summary of studies.  
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Table 3 Table of themes from literature synthesis  

Theme  Processes for improving safety References  

Governance  Risk assessment policy  

Closed system preparation and 

administration system  

Standardised assessment and 

flow tools  

(Ashley et al., 2011; Beaver & 

Magnan, 2015; Boiano et al., 

2014; Bonnabry et al., 2006; 

Coyle et al., 2014; Gonzalez, 

2013; Hydzik, 2009; Markert, 

Thierry, Kleber, Behrens, & 

Engelhardt, 2009; Sheridan-

Leos, 2007; Villarini et al., 2011) 

Process safeguards Standardised orders, electronic 

orders, barcode   

Protocols, guidelines and audits  

Quiet zone, time out, speak out-

loud checks between nurses 

Patient and family education  

(Ashley et al., 2011; Bonnabry 

et al., 2006; Huertas-Fernández 

et al., 2017; Menonna-Quinn, 

2013; Prakash et al., 2014; 

Sheridan-Leos, 2007; Sheridan-

Leos et al., 2006; Turner & 

Stephenson, 2015) 

Communication  Handover - identification of high 

risk periods  

Speak out-loud with patient 

clarification  

Standard documentation    

Patient education  

(Ashley et al., 2011; Coyle et al., 

2014; Huertas-Fernández et al., 

2017; Looper et al., 2015; 

Markert et al., 2009; Prakash et 

al., 2014) 

Interdisciplinary collaboration  Understanding roles, ability to 

escalate problems 

Clear documentation and 

accountability 

(Ashley et al., 2011; Coyle et al., 

2014; Turner & Stephenson, 

2015) 

Education  Simulation and blended learning 

modules  

Patient and family education  

Patient navigation 

(Gonzalez, 2013; Muehlbauer 

et al., 2013; Sheridan-Leos, 

2007; Turner & Stephenson, 

2015) 
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Themes  

The studies were critiqued and five themes developed. These were 

governance, process safeguards, communication, interdisciplinary collaboration and 

education. See Table 3 which presents the themes and study with that theme.  

 

Governance  

This theme was derived from the underlying point from the studies that 

organisational safety and quality practices are critical for safe administration. 

Organisations’ need to have a process for risk assessment and identification to direct 

the development of guidelines and policies to guide practice. Institutional practices 

such as audits, the use of closed systems, standardised assessment and flow tools 

help ensure safe practices are adhered to during all aspects of chemotherapy 

administration (Beaver & Magnan, 2015; Coyle et al., 2014; Gonzalez, 2013). 

Further studies highlight that if risk assessments are completed and evaluated it 

allows for comparison of acceptable and non-acceptable risks to be identified 

(Ashley et al., 2011; Bonnabry et al., 2006; Hydzik, 2009; Markert et al., 2009). 

Several studies measured the risks for nurses, identifying that there are levels of 

hazards in relation to the complexity of the medications being administered (Boiano 

et al., 2014; Menonna-Quinn, 2013; Sheridan-Leos, 2007; Villarini et al., 2011). 

Adherence to safe handling practices was measured in a survey of 2069 US 

healthcare workers [98% nurses], which found 85% wore chemotherapy gloves, 58% 

wore nonabsorbent gowns, 70% had cytotoxic spills while attaching the IV line and 

eight out of ten spills were less than five millimeters (Boiano et al., 2014). Only 19% 

reported completing any medical surveillance while working with chemotherapy 
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(Boiano et al., 2014). The Boiano et al., (2014) study highlights issues with health 

professional compliance with safety and quality practices and the need for strategies 

to mitigate this risk.  

 

Process safeguards 

The next theme was about the process of chemotherapy administration and 

how particular points in administration have risk. Process safeguards can interrupt 

the sequence of events, prevent errors from occurring and help maintain a safe 

environment for patients, family and health professionals. Examination of the 

progression of medication errors from the chemotherapy order to administering the 

medication to the patient highlights the need to focus on standard processes and 

repeated checking to ensure the correct medication is administered correctly and 

safely (Ashley et al., 2011). Three studies found standardised computer generated 

orders (checked with a barcode) reduced errors substantially (Bonnabry et al., 2006; 

Huertas-Fernández et al., 2017; Markert et al., 2009). Clear drug protocols and 

audits to ensure the correct process was followed were found to reduce medication 

errors in several studies (Menonna-Quinn, 2013; Sheridan-Leos, 2007; Sheridan-

Leos et al., 2006; Turner & Stephenson, 2015). Other recommendations were the 

use of a quiet zone for preparation, time out and speak-out loud checks for 

administration to ensure the nurse was focused and checked all components of the 

preparation and administration process (Prakash et al., 2014).  

 

Communication 

The communication theme was about identifying high risk times within 

chemotherapy administration and making sure clear communication of information 
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was established (Ashley et al., 2011). This theme also included the importance of 

providing a standard process for handover, documentation and medication checking 

(Coyle et al., 2014; Huertas-Fernández et al., 2017; Looper et al., 2015; Markert et 

al., 2009; Turner & Stephenson, 2015). The speak-out loud checks and patient 

education were instrumental in ensuring the nurse and the patient had the right 

medication, route and understood treatment effects (Prakash et al., 2014).  

 

Interdisciplinary collaboration  

Understanding the individual and collaborative roles within the health 

professional team and being able to escalate concerns was a theme which highlights 

the multidisciplinary aspect of administration of chemotherapy. Accountability of 

members of the health team was noted as important if safe administration of 

chemotherapy was to be achieved; including reporting of errors and audit of 

practices (Ashley et al., 2011; Coyle et al., 2014; Turner & Stephenson, 2015).  

 

Education 

The theme of education of the nurse and patient was across all the other 

themes, however the review highlighted a need for a distinct program of learning, 

based on a nationally standardised position statement recommendations and 

demonstration of capability by nurses before they can safely administer 

chemotherapy (Sheridan-Leos, 2007). Simulation of adverse situations was 

evaluated and recommended as best practice, particularly in smaller units or non-

specialist units where high risk situations do not occur regularly (Gonzalez, 2013; 

Muehlbauer et al., 2013). Patient and family education was also noted to improve 

patient outcomes and reduce medication errors (Turner & Stephenson, 2015).  
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Discussion  

The aim of this literature review was to identify and critique the current evidence and 

practices in relation to the minimal standards of education and safety requirements 

for nurse administration of chemotherapy. The review highlighted that there was a 

lack of strong evidence to inform current practices of chemotherapy administration. 

However the studies critiqued did provide valuable insight into what has worked well 

and not so well in particular clinical areas. The review process identified six case 

study reports which provided information related to a particular practice change 

within one clinical area (Turner & Stephenson, 2015). The larger quantitative studies 

provided information about health professional practices in relation to chemotherapy 

administration by nurses (Boiano et al., 2014; Huertas-Fernández et al., 2017; 

Markert et al., 2009; Prakash et al., 2014; Villarini et al., 2011). All the studies 

focused on patient and nurse safety to promote improved patient outcomes, which 

enabled the completion of a content analysis, identifying five common themes.  

 

The theme related to ‘governance’ explored how the organisation was a fundamental 

part of enabling safe practices for both patients and family. The health care setting is 

required to provide an environment which recognises associated risks and works to 

provide a safe environment for the health professional to administer chemotherapy 

(Australian Commission on Safety and Quality in Health Care, 2018; Neuss et al., 

2016). Within this theme is the suggestion that organisations provide equipment, 

which is considered best practice, such as a closed system to enable minimal drug 

exposure for both patients, health professionals and the surrounding environment. 
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Standardised protocols for administration aim to reduce medication errors for both 

the nurses and patient (Kane-Gill et al., 2017).  

 

Computer generated orders and barcodes provide a greater degree of accuracy to 

medication orders (Kelly, Harrington, Matos, Turner, & Johnson, 2016). Yearly audits 

of chemotherapy practices and medication errors provide an evaluation which 

highlights areas for change and improvement. Research highlighted the importance 

of clinical practice evaluations such as audits and manager reviews to provide staff 

with feedback and direction for improving clinical practice (al Tehewy, Fahim, Gad, 

El Gafary, & Rahman, 2016).  

 

The theme ‘process safeguards’ related to the process of administration and 

understanding the sequence of events that can lead to medication errors. Process 

safeguards can prevent an error from reaching the patient, consequently promoting 

safe practice for the patient and the heath professional. The studies within the review 

focused on standardised orders and protocols to reduce errors. Previous research 

has identified that human factors such as complexity and lack of clarity of the drug 

order increased medication errors across the whole process (Di Simone et al., 2016; 

Durham, Suhayda, Normand, Jankiewicz, & Fogg, 2016).  

 

Interruptions and lack of awareness were also noted as influencing factors during the 

process of medication administration for health professionals (Durham et al., 2016). 

Quiet zones, time out and speak out-loud processes have been techniques used to 

reduce errors and increase clarity of checking orders. These techniques have 
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reduced medication errors across clinical areas (Corso, Vacirca, Patelli, & Leni, 

2014; Verweij, Smeulers, Maaskant, & Vermeulen, 2014).  

 

The importance of effective communication is embedded within all the other themes. 

However to accentuate the importance of communication as an influencing factor for 

safe chemotherapy administration it is presented as a stand-alone theme. Clear 

communication and clarification of information from all parties involved, including the 

patient and family and health professional, reduces the risk of errors (Australian 

Commission on Safety and Quality in Health Care, 2018; Marmor & Li, 2017). This is 

an important aspect related to the provision of patient education. The patient and 

family should be encouraged to identify their educational needs and understanding 

as current evidence shows patient-mediated education improves patient outcomes 

(Coyne, Dieperink, Østergaard, & Creedy, 2017; Schooley, San Nicolas-Rocca, & 

Burkhard, 2015). Effective patient education about medications increases the 

patient’s understanding of the right medication, route and side effects (De La Maza 

et al., 2016). Specific communication strategies reported to improve patient safety 

included the identification of high risk periods and engaging in speak out-loud patient 

and medication checks at the bedside (Garfield et al., 2016; Marmor & Li, 2017).  

 

The theme ‘interdisciplinary collaboration’ explored the benefits of understanding the 

roles within the team and how to challenge and escalate concerns. Individual 

accountability was highlighted as key to improving patient safety. Each health 

professional must be accountable for their role, including clear documentation, 

answering questions or escalating concerns (O'Connor & Carlson, 2016). The 

reporting of near misses is an important part of evaluating current practice and 
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identifying need for change (González et al., 2017; O'Connor & Carlson, 2016). The 

challenge for nurses is to possess enough confidence to challenge unsafe practices 

and act as an agent of change to promote best practice. It is by challenging practice 

that a culture of safety is developed (Bagenal, Sahnan, & Shantikumar, 2016; 

Kerfoot, 2016).  

 

Education was an overarching theme across communication and collaboration. In 

this theme the approach was to embrace new technology to engage and improve 

patient and nurse safety (Bott & Bransdon, 2015). Education strategies such as 

simulation, annual updates and emergency procedures such as extravasation were 

noted as useful for non-cancer areas. Simulation enabled higher level learning while 

maintaining safe practice (Coyne et al., 2018; Schneidereith, 2015). Clinical areas 

also found benefit in blended learning approaches to improving health professional 

knowledge and attitudes (Henderson, Dalton, & Cartmel, 2016). There was also a 

need for a consistent approach to patient and family education which is known to 

improve patient outcomes (Hagan & Medberry, 2016; Riese et al., 2017).  

Overall, higher level research is required for the development of strong evidence to 

support clinical practices focusing on patient and nurse education and safety during 

chemotherapy administration. This finding is similar to other specialty areas where a 

focus on safety is paramount for both patient and heath professional outcomes (Cho, 

Park, Choi, Lee, & Kim, 2018; Coster, Watkins, & Norman, 2017). Standardised 

education curriculum and competency-based assessment approaches are a gap in 

both research and clinical practice. To enable translation of research to practice, an 

exploration of patient and consumer engagement is required to understand the 
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challenges in relation to engaging with patients and family during cancer treatment 

(Dieperink, Coyne, Creedy, & Ostergaard, 2017).  

 

Implications to practice  

Nurses are in a key position to influence clinical practices to enable safe 

administration of chemotherapy. Nurses need to become advocates for patient 

safety at all levels, including organisational and health service delivery levels. To 

improve safety for the patient, nurse and environment in regards to administration of 

chemotherapy, a closed system was considered best practice (Beaver & Magnan, 

2015). Standardised orders and barcodes also reduced medication errors and 

should be implemented within clinical practice where possible. To enable a patient 

and consumer focus on safety, strategies such as speak out-loud for medication 

checks from drug to patient, patient education and simulated practice were 

highlighted as best practice.  

 

Limitations  

The limitations for the current review process were a lack of clarity in relation to 

terminology for chemotherapy drugs, this led to the use of both “chemotherapy” and 

“cytotoxic drug” as key terms. However, during the process of the review, the term 

“chemotherapy” was the most commonly used term and has been used in the 

presentation of these findings. The lack of higher level research evidence related to 

nurse administration of chemotherapy is a limitation when developing 

recommendations for practice. The authors’ decision to include low level research 

evidence should be noted when using the current literature review.  
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Conclusion  

This review highlighted key activities which have been associated with safe nurse 

administration of chemotherapy and support positive patient outcomes. The analysis 

of the literature revealed similarities across cancer and other clinical areas where a 

focus on patient and staff safety should underpin individual and organizational 

activities. This literature review identified a lack of high level research 

methodologies. A recommendation would be longitudinal quantitative research 

exploring medication errors and patient outcomes across time to identify if practices 

changes are sustained and influence patient outcomes (Geerligs, Rankin, Shepherd, 

& Butow, 2018).  
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Highlights  

Knowledge translation:  

• Nurses are in a key position to influence health service culture and practice to 

allow for the system changes in communication and safety culture  

• Standard chemotherapy protocols with unique patient barcodes reduced drug 

errors 

• Nurse and patient education increased both patient and nurse safety 

• Simulation was an innovative educational strategy to build nurses capacity to 

administer chemotherapy safely across a range of areas. 
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