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INTRODUCTION
The publication of To Err is Human by the 
Institute of Medicine (IOM, now the National 
Academy of Medicine) in 2000 proved to 
be a watershed moment in healthcare.1 For 
the first time, national attention focused on 
flaws in the healthcare system that regularly 
led to patient harm. The report drew wide-
spread attention from the press and began an 
important national discussion that continues 
today. A follow- up report from the IOM in 
2004, Patient Safety Achieving a New Standard, 
recommended a series of sweeping changes.2 
Principal among them, the IOM argued that 
‘all healthcare organisations should establish 
comprehensive patient safety programmes 
operated by trained personnel…’ The main 
aim of the proposed programme was to 
create systems for collecting and analysing 
patient safety data and using the knowledge 
to reduce risk and prevent future incidents.

Systematically identifying and tracking 
patient safety incidents—defined as events 
occurring during an episode of patient care 
that have the potential to, or actually cause 
injury or harm to a patient—is now regarded 
as the cornerstone of safety reporting 
systems.3 The major tool for collecting patient 
safety reports from frontline clinicians and 
other patient- facing staff is a voluntary inci-
dent reporting system; this tool allows data 
to be collated and analysed to identify areas 
of safety risk, and to ameliorate them.3 4 Inci-
dent reporting systems are now mandated 
by The Centers for Medicare and Medicaid 
Services, the National Health Service and 
other agencies around the globe. Many 
hospitals now rely on web- based proprietary 
reporting systems such as RLDatix, which 
supports >5000 customers worldwide.

The starting point for any incident 
reporting system is a common language.5 

General classification systems for patient 
safety incidents have been published by the 
Joint Commission and by WHO.6 7 Although 
the development methodologies used were 
different (structured literature review for 
the former, Delphi consensus panel for the 
latter), both stressed the critical importance 
of consistency of language. Both are intended 
to have broad applicability across locations 
of care, healthcare facility type, medical 
specialty and clinician category. In addition 
to broadly applicable ones, safety incident 
classification systems have been developed for 
use in various specialties including internal 
medicine, surgery, paediatrics, obstetrics and 
gynaecology and psychiatry.5 8–13

We have been able to identify only three 
reports describing the use of an incident 
reporting system in medical oncology. Two of 
these describe the implementation and early 
evaluation of a paediatric oncology incident 
reporting system implemented at Vanderbilt 
University Medical Center in 2003.14 15 Ninety- 
seven incidents were described; ordering 
errors were the most common. Details of the 
classification system, including how it was 
designed, were not reported. Lennes et al 
described the implementation of an incident 
reporting system at the Massachusetts General 
Hospital Cancer Center in 2016.16 The classi-
fication system focused exclusively on chemo-
therapy medication errors, was developed by a 
group process, but not described further. Our 
review, therefore, has identified a potentially 
important gap in the literature—the lack of 
a high- quality, validated incident taxonomy 
focused on the practice of medical oncology.

In this report, we describe the development 
of a comprehensive, validated taxonomy 
for medical oncology- related incidents. We 
combined qualitative analysis with multiple, 
rapid cycles of testing at three different 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2022-001828 on 6 July 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2022-001828 on 6 July 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2022-001828 on 6 July 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2022-001828 on 6 July 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2022-001828 on 6 July 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2022-001828 on 6 July 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2022-001828 on 6 July 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2022-001828 on 6 July 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2022-001828 on 6 July 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2022-001828 on 6 July 2022. D
ow

nloaded from
 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2022-001828 on 6 July 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-8634-5891
http://dx.doi.org/10.1136/bmjoq-2022-001828
http://dx.doi.org/10.1136/bmjoq-2022-001828
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjoq-2022-001828&domain=pdf&date_stamp=2022-07-06
http://bmjopenquality.bmj.com/
http://bmjopenquality.bmj.com/
http://bmjopenquality.bmj.com/
http://bmjopenquality.bmj.com/
http://bmjopenquality.bmj.com/
http://bmjopenquality.bmj.com/
http://bmjopenquality.bmj.com/
http://bmjopenquality.bmj.com/
http://bmjopenquality.bmj.com/
http://bmjopenquality.bmj.com/
http://bmjopenquality.bmj.com/


2 Jacobson JO, et al. BMJ Open Quality 2022;11:e001828. doi:10.1136/bmjoq-2022-001828

Open access 

healthcare facilities to validate the classification system. 
Our goal was to create a taxonomy that will be broadly 
applicable to the practice of medical oncology across 
different sites of care.

METHODS
Neither patients nor the public were involved in the 
design, conduct, reporting or dissemination of our 
research.

Setting and sample
The project was performed across three different health-
care facilities based in the USA. Site 1 is a free- standing 
National Cancer Institute- designated cancer centre that 
provides adult and paediatric oncology care. Site 2 is based 
in an academic medical centre (AMC) that provides adult 
cancer services. Site 3 is an AMC that provides both paedi-
atric and adult cancer services, but only adult services are 
included in this project.

The data source included all ambulatory incident 
reports from site 1, all hematology- related and medical 
oncology- related incidents from site 2 and all oncology- 
related incidents from site 3. The measurement period 
was 1 January 2019 through 31 December 2020. All 
sites record incident reports using the same version of 
a proprietary incident reporting system (RLDatix). The 
details for each site, including incident report inclusion 

and exclusion criteria, are provided in table 1. Data fields 
were downloaded into a spreadsheet (Microsoft 365 
Excel), de- identified for all patient and staff information 
and randomly ordered at each site.

Selection and modification of coding framework
Development of the taxonomy used an iterative process 
involving a literature review, content analysis, rapid cycle 
testing of a draft taxonomy and expert panel review 
(online supplemental figure 1).

For the purposes of this project, we define a taxonomy 
as a scientifically driven framework that hierarchi-
cally arranges patient incidents into logically organised 
domains and categories. It is distinguished from a clas-
sification system which arranges incidents by simple 
grouping only.6

To develop a taxonomy, we systematically reviewed 
the published literature for safety incident classification 
systems including those that are intended to be broadly 
applicable as well as those that focused exclusively on 
medical oncology. In addition, we reviewed related clas-
sification systems such as those designed to catalogue 
patient and family complaints. We sought a clinically 
intuitive system that would lend itself to easy applicability 
by patient safety analysts who are responsible for main-
taining incident reporting systems.17 We concluded that 
the patient and family complaints taxonomy developed 

Table 1 Site Characteristics

Site 1 Site 2 Site 3

Type Free- standing NCI- designated 
cancer centre

Academic medical centre- 
based cancer centre

NCCN- designated 
comprehensive 
cancer centre based 
in academic medical 
centre

Community sites included Yes Yes No

Total available reports for review 1919 677 858

Ambulatory Yes Yes Yes

Inpatient No Yes Yes

Clinical trials Yes Yes Yes

Incident Learning System software 
application

RL Solutions Version 6 
(RLDatix)

RL Solutions Version 6 
(RLDatix)

RL Solutions Version 6 
(RLDatix)

Excluded incidents Falls, skin/tissue issues, 
primary radiation oncology 
incidents

Falls, skin/tissue issues, 
primary radiology incidents, 
adverse reactions

Primary radiation 
oncology incidents

Enrichment for incident- type categories Diagnostic and therapeutic 
issues; care and service 
coordination

No No

Fields used for review Incident description; 
suggestions for avoiding future 
incidents; outcome

Incident distribution Incident description; 
suggestions for avoiding 
future incidents

Recharacterisation of incident reports 
by quality and patient safety analysts

Yes No Yes

NCCN, National Comprehensive Cancer Network; NCI, National Cancer Institute.
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by Reader et al was easily applicable to incident reporting, 
and that it was amenable to modification for medical 
oncology- related incidents.18 The taxonomy includes 
three broad domains, each with two to three categories: 
clinical (categories: patient safety and quality); relation-
ships (categories: communication; humaneness/caring 
and patient rights) and management (categories: institu-
tional issues and timing/access). An expert advisory panel 
approved moving forward with the Reader framework.

We employed content analysis on a crosswalk of inci-
dent types currently used at the three sites to identify 
key components for the incident taxonomy and to refine 
the taxonomy.19 Thirty distinct high- level incident types 
were identified. We compared these with the categories 
included in the report by Lennes et al.16 After removing 
duplicates, an additional five categories were added 
bringing the total to 35 incident types. These were then 
fitted into the Reader framework resulting in 26 categories 
and 22 subcategories divided between the three domains. 
Next, two coders (JOJ, TM) independently reviewed 50 
incident reports from site 1 and coded them using the 
draft taxonomy. The coders then met to clarify areas 
of agreement and disagreement and ways in which the 
coding framework could be improved. Thereafter, one 
of the coders (JOJ) met with the qualitative researcher 
(ACR) to review the results and modify the draft taxonomy 
as needed. Two coders (JOJ and an oncology physician 
assistant) then separately analysed an additional 62 site 
1 incidents during three separate sessions, repeating the 
process described above, modifying the coding frame-
work between each review cycle. This single site incident 
coding exercise allowed for draft coding instructions 

to be created and enabled us to proceed to rapid cycle 
coding across all sites.

Rapid cycle testing of the taxonomy
The next phase of the project entailed a series of rapid 
cycle tests based on the principles of the plan- do- study- act 
methodology employed in quality improvement.20 The 
process is highlighted in figure 1. The goal of the rapid 
cycle process was to accelerate the taxonomy develop-
ment process. Volunteer coders were instructed to read 
each incident carefully, searching for key words or phrases 
that best explained why the incident reporter placed the 
entry, and to search the incident and contributing factor 
code sheets to identify the best fit for each. Each incident 
was coded for primary and secondary incident types and 
up to two contributing factors. Coders were instructed to 
ignore whether the incident resulted in harm or not, or 
whether the incident was completed or interrupted (ie, a 
near- miss). In addition, coders were instructed to concen-
trate only on the incident as described and not to draw 
inferences or bring specialised knowledge to bear (see 
online supplemental coding instructions).

Coders catalogued the incidents in a spreadsheet 
employing dropdown menus to select incident types and 
contributing factors. Coders were required to select at 
least one incident type, and to select a second one only if 
the incident report contained two distinguishable occur-
rences (eg, the primary incident described a pharmacy 
delay, but the patient also reported being treated rudely 
by staff members). Coders were encouraged to select at 
least one contributing factor if one could be identified. 
Finally, coders were also asked to provide a one- sentence 
or two- sentence justification for their choice of an inci-
dent type.

Each cycle was designed for a turnaround time of 
<1 week. One of the coders (JOJ) and eight different 
secondary coders met sequentially for an hour each to 
review the coding instructions and the incident code 
sheet and contributing factors code sheet; this included 
coding five cases together. The coders then separately 
analysed approximately 20 incidents and met again within 
48 hours to compare results side- by- side and to provide 
feedback on the coding tools. One of the coders (JOJ) 
then met with the qualitative researcher (often with SOS, 
an epidemiologist) to review the results of the rapid cycle 
with focus on disagreements. Using a structured process 
in which comments from the coders were catalogued 
and reasons for disagreements were clarified, the coding 
instructions and code sheets were updated, and another 
rapid cycle was performed.

An interdisciplinary expert advisory panel supervised 
the progress of the project and provided feedback at key 
inflection points. The panel reviewed and approved the 
final incident taxonomy. The panel included adult oncol-
ogists, a paediatric oncologist/health service researcher, 
a senior director of patient safety, a systems safety expert 
and members of the safety teams from all three sites who 
regularly code medical oncology incidents.

Figure 1 Rapid cycle testing diagram
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Descriptive statistics and other analyses were calculated 
using Excel.

RESULTS
Three hundred seventy- three incidents were reviewed 
including the content analysis and rapid cycle tests. A 
total of 10 rapid cycle tests were conducted over 12 weeks 
during which 221 incidents were coded, including 81 
from site 1 (JOJ plus four different coders), 89 from site 2 
(JOJ, JAZ and two other coders) and 51 from site 3 (JOJ, 
TM and one other coder). The coding instructions were 
updated following each rapid cycle to maximise clarity. 
The incident code sheet was revised a total of 13 times. 
The final version of the incident coding sheet is displayed 
in table 2. The final versions of the instruction guide and 
contributing factors code sheet are included in the online 
supplemental materials.

The final incident coding taxonomy conforms closely to 
the Reader framework. The ‘clinical’ domain includes 10 
safety- related and 4 quality/knowledge management skills 
incident categories (along with 19 and 5 subcategories, 
respectively). There are six ‘relational’ domain categories 
and five ‘institutional/management’ domain categories 
(including zero and four subcategories, respectively). 
Most of the modifications to the incident coding guide 
were minor changes to the descriptive language (table 2, 
column 2). A few significant deviations from the Reader 
framework were necessary. For example, ‘delay in care’ 
is listed under ‘institution/management’ in the Reader 
framework. But, because it is a broad, high- level issue, 
and not easily actionable, the category was eliminated. In 
its place, delays were reassociated with discreet incident 
categories (eg, pharmacy- related, provider- related, etc). 
Other changes to the taxonomy were necessary to encom-
pass safety incident reports related to employee risk 
rather than patient risk. A category of ‘patient factors’ 
was added under the relational domain. ‘Waste and 
inefficiency’ was added under the institutional/manage-
ment domain. ‘Policies/Procedures’ and ‘protocols and 
guidelines’ required modification to distinguish between 
design issues and adherence.

The results of the rapid testing cycles are summarised 
in table 3.

Only five incident types (0.03%) could not be assigned 
by one of the coders; there were no incidents in which 
both coders were unable to select an incident type. There 
was domain- level agreement between the two coders in 
75% (median, range 67%–95%) of incident reports. 
The median level of agreement at the category level was 
65% (range 50%–85%). During the debriefing sessions, 
a variety of reasons emerged to explain disagreements 
between coders. Early in the process, these disagree-
ments were often due to ambiguous language in the 
event coding guide and in the coding instructions. Over 
time, as the coding language became better clarified, 
disagreements were most often attributable to limitations 
in the reporting narrative. Clarity of the reports varied 

widely as did report length, with some reports as brief as a 
single sentence and others many paragraphs in length. A 
common area of ambiguity related to delays in the receipt 
of chemotherapy. It was sometimes impossible to distin-
guish, for example, whether a delay was due to slowness in 
signing an electronic order or a backup in the pharmacy.

DISCUSSION
Incident reporting systems have been an important tool 
for evaluating and managing safety in several high- risk 
industries, most notably commercial air travel, for nearly 
50 years.21 Today, they are widely employed in health-
care organisations throughout the world.5 Their useful-
ness, especially for clarifying risky practices, has been 
documented in high- complexity, high- risk areas of medi-
cine such as surgery, anaesthesia and critical care.9 22–25 
Another high- risk area of medicine is cancer care, which 
often requires exquisite coordination between different 
specialties including medical oncology, radiation 
oncology, surgery, pathology and radiology.26 In addition, 
there have been major therapeutic advances in cancer 
care in recent years; new treatments are often complex 
and carry the potential for significant harm if adminis-
tered improperly or if poorly coordinated. In medical 
oncology, whole new therapeutic categories have been 
introduced including engineered cell therapy, immune 
checkpoint inhibition and highly targeted agents (often 
orally administered). In contrast to radiation oncology, 
where incident reporting has become common place 
and where a large international registry is active, medical 
oncology- related incidents have not been well studied.27–33

The aim of the current project was to develop a 
medical oncology incident taxonomy that will have wide-
spread applicability and that is intuitive, easy to imple-
ment and easy to use. Using a qualitative approach, we 
modified an existing framework for classifying patient 
and family complaints to create a medical oncology inci-
dent taxonomy. Then, employing multiple rapid testing 
cycles including feedback from coders, we finalised the 
taxonomy by testing it across three different sites of care. 
The final taxonomy is hierarchically arranged with 3 
domains, 44 categories and 28 subcategories.

To the extent possible, we sought to confirm the validity 
of the taxonomy, recognising that there is controversy 
about whether qualitative research is amenable to validity 
testing.34–36 We chose to determine validity based on 
the following criteria: assessment of bias, transferability, 
usability, confirmability and transparency.35 We managed 
bias in the following way: structured review of the liter-
ature at project inception designed to maximise inclu-
sivity; random selection of incidents; double coding of 
incidents and use of highly structured training of coders 
using concise language. Bias was further managed during 
the analysis phase of each testing cycle by including 
team members with different areas of expertise (quali-
tative research, epidemiology and a medical oncology). 
Transferability was addressed by testing at three different 
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Table 2 Incident coding guide

Incident Description

A. Clinical Events related to the delivery of care.

  Safety An event placing the patient at immediate or delayed risk of harm.

   1. Drug prescription (generally applies to providers) Selection of wrong drug or treatment regimen.

    a. Change in order or new order not communicated Change in order or new order not communicated.

    b. Wrong regimen, drug, drug dose ordered or wrong patient Wrong treatment is ordered including for wrong patient.

    c. Ordered regimen or drug contraindicated Ordered regimen or drug contraindicated because of risk, etc.

    d. Dose adjustment not ordered Dose adjustment not ordered.

    e. Delays Includes delays related to signing orders, etc.

    f. Other Other prescription- related issues.

   2. Pharmacy preparation (generally applies to pharmacy staff) Pharmacy error in preparation, labelling (incorrect or damaged) or dispensing; 
incompatible medication; contraindicated medication.

    a. Drug preparation, labelling or release Errors related to drug preparation including right drug, dose, concentration, patient, 
etc.

    b. Prepared drug is incompatible or contraindicated Incompatible or contraindicated medication is prepared.

    c. Delays Includes delays directly related to pharmacy.

    d. Other Other pharmacy preparation- related issues.

   3. Medication administration and management (generally applies to 
infusion staff)

Errors in administering medication: dosage, strength, day, date, frequency. Includes 
recording or using wrong weight or height.

    a. Activation before assessment Release of chemotherapy orders to pharmacy before patient assessment.

    b. Administration error Administration error—wrong patient, drug, dose, route, schedule. Includes omitted 
doses or extra doses. Includes near- misses.

    c. Height and/or weight Misentered height or weight, use of wrong date, etc.

    d. Laboratories Failure to adjust treatment based on laboratory data.

    e. Intravenous catheter management Improper use of peripheral or central intravenous catheter. Includes catheter 
malfunction or malposition and extravasation.

    f. Delays Delays related to medication administration.

    g. Other Other medication administration/management issues.

   4. Adverse drug reaction Noxious and unintended response to a drug.

    a. Potentially avoidable reaction History not available or not considered or interaction not considered.

    b. Other Includes non- preventable adverse drug reactions.

   5. Equipment or product issue Improper equipment design or function or lack of availability. Includes issues related 
to blood bank.

   6. Procedure Unnecessary procedure or complication of a procedure.

   7. Anaesthesia, sedation complication Complication of anaesthesia or sedation.

   8. Lab error or consequential delay Result issue (wrong patient, incorrect result, delayed report, lost specimen, etc.).

   9. Imaging error or consequential delay Reporting error (wrong patient, incorrect result, delayed report, etc.).

   10. Infection, exposure, contamination Preventable patient or staff exposures.

  Quality/knowledge management/skills A clinical incident related to patient management.

   11. Evaluation and assessment (generally applies to providers) Incomplete assessment prior to treatment decision.

    a. History, physical examination Incomplete history, physical examination.

    b. Review of relevant data Incomplete review of relevant data including laboratory, imaging, pathology, outside 
information.

    c. Evaluation Incomplete, faulty or untimely evaluation.

   12. Therapeutic decision making (generally applies to providers) Failure to provide the most suitable treatment for an individual patient in a timely 
manner.

    a. Decision making Non- optimal or non- evidence- based decision.

    b. Follow- up Failure to arrange appropriate, timely, short- term or long- term follow- up care.

   13. Evaluation or therapeutic decision making, other (generally applies to 
providers)

Includes other events related to evaluating and/or treating patients, including 
delays.

   14. Staff knowledge, skills or action (can apply to any staff member) Issues related to staff knowledge, skills or action including those that result in 
delays. Includes administrative errors (eg, wrong patient identifier).

B. Relational Events related to interpersonal issues.

   15. Documentation error Incomplete, inaccurate or untimely record keeping.

Continued
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Incident Description

   16. Communication Communication breakdown: inadequate, delayed or absent communication—
generally between two parties (limited to isolated communication issues, and 
therefore distinct from coordination of care, see below).

   17. Coordination of care Failure to coordinate complex care across clinical staff, services, sites. Larger 
than communication failure. Uncoordinated or untimely service including failure to 
establish follow- up appointments, tests or treatments. Includes failure to complete 
expected service. Includes delays.

   18. Other relational issues For example, contacting the wrong patient or staff to schedule an appointment.

   19. Unprofessional behaviour Inadequate attention to patient needs (cultural, linguistic, etc), staff attitude 
(rudeness disrespect, insensitivity, improper behaviour); lack of respect for patient 
needs and preferences including those related to race, ethnicity, gender, language, 
etc. Includes unprofessional behaviour between staff members.

   20. Patient factors Angry or aggressive patient or caregiver; unrealistic expectations or demands, 
especially time- related.

C. Institutional/Management Events related to

   21. Waste or inefficiency (applies to all phases of care and staff) Any process or event that leads to wastage of resources including staff time, 
equipment and medications.

   22. Patient rights, equity, discrimination Consent/Coercion; confidentiality; discrimination, abuse; failure to provide privacy. 
Breech of protected health information.

   23. Policies, procedures (applies to all phases of care and staff) Problem with policies or procedures. For this event, procedure refers to hospital 
policies and procedures rather than a clinical procedure.

    a. Design issue Policy or procedure incorrect, confusing, contradictory, non- existent or not readily 
available.

    b. Failure to adhere Failure to adhere to known and available policy or standard procedure.

   24. Protocols and guidelines Failure to follow existing standard of care or research protocols or clinical 
guidelines.

    c. Design issue Protocol or guideline incorrect, confusing, contradictory, not readily available or 
non- existent.

    d. Failure to adhere Failure to adhere to known and available protocol or guideline.

   25. Facilities and environment Unsafe conditions including inadequate staffing or resources to support care and 
unsafe environment.

D. Event category not otherwise specified Other event category (please specify why no other category was appropriate 
including insufficient information).

*Contraindication. The prescription, preparation and/or administration of a medication that should not be given to an individual patient because of existing knowledge that predicts for 
an untoward reaction or because of concern for a negative interaction between it and another medication.
†Extravasation. Leakage of a parenteral medication into surrounding soft tissue due to malposition or malfunction of an intravenous catheter that can result in injury.

Table 2 Continued

Table 3 Rapid cycle test results

Rapid cycle
Location 
coded

Incidents 
evaluated

Domain 
agreement (%)

Category 
agreement (%)

Unclassifiable 
incident (single 
coder)

Unclassifiable 
incident (both 
coders)

1 1 21 67 67 1 0

2 1 21 86 67 0 0

3 1 21 81 81 0 0

4 1 18 72 67 0 0

5 2 20 75 60 1 0

6 3 22 95 86 0 0

7 2 22 67 50 2 0

8 2 23 78 56 0 0

9 2 24 75 62.5 0 0

10 3 29 72 59 1 0

Median 75% 65%
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facilities (including various combinations of ambula-
tory and inpatient events, adult and paediatric patients, 
patients receiving standard chemotherapy and those on 
research trials and academic and community settings). 
Usability was determined by the degree to which inci-
dents could be successfully coded (99.7% of incidents). 
We assessed dependability based on the rate of intercoder 
agreement and on input from a highly qualified inter-
disciplinary expert advisory panel. Finally, we addressed 
transparency by sharing our entire methodology and all 
the materials that we developed (tables, figure and online 
supplemental materials).

We believe that the high level of intercoder agreement 
that we achieved was at least partly due to the emphasis 
on training. One of the investigators (JOJ) met with each 
coder for a full hour before each testing cycle to provide 
detailed instruction (described in the ‘Methods’ section); 
this was followed by another hour for debriefing, focusing 
on opportunities to improve the incident coding sheet 
and training guide. Early in the process, most disagree-
ments between the two coders were due to limitations 
in the coding tools. Later in the process, most disagree-
ments were due to ambiguity in the incident narratives 
themselves. We cannot overemphasise the importance 
of training for anyone who might wish to employ the 
methodology.

It is important to point out the limitations of our project. 
Key among them is the narrative reports themselves. By 
their very nature, the reports are subjective.18 They are 
often emotive, submitted at a time of anger, distress or 
frustration. Length and quality of the reports ranged 
widely. Another limitation is that we focused the project 
on developing an incident coding taxonomy. Although 
we collected information on contributing factors, the 
data are exploratory only. Finally, we were unable to 
collect information on incident severity.

We recognise that incident taxonomies must be viewed 
as ‘living documents’. That is, based on accumulating 
knowledge garnered through usage in different envi-
ronments, periodic updates will be necessary. At the 
same time, we understand that there will need to be an 
ongoing dynamic balance between sensitivity and speci-
ficity; adding additional incident categories will increase 
the ability to pinpoint specific safety areas, but at the risk 
of making the taxonomy unwieldy. An example in which 
the current taxonomy lacks specificity is subcategory 
A3b, ‘administration error’. The current version of the 
taxonomy does not distinguish between high- risk medica-
tions (chemotherapeutic agents) and lower risk ones (eg, 
antinausea drugs). In addition, the current taxonomy 
lumps wrong patient incidents with other categories of 
errors. ‘Wrong patient’ errors are particularly high- risk 
incidents; the taxonomy will benefit from calling them 
out specifically.37 These issues will be addressed in a 
future version.

In this publication, we share how we developed the 
first validated incident reporting taxonomy for medical 
oncology. Our approach was novel, using a qualitative 

research framework in combination with multiple rapid 
testing cycles based on the plan- do- study- act princi-
ples of quality improvement. The combined approach 
allowed for accelerated completion of the project in 
less than a year. Our next step is to test the taxonomy at 
our institutions to determine its usefulness for tracking 
and analysing incidents, for discerning areas of patient 
risk and for identifying opportunities for improvement 
interventions. The taxonomy also has the potential to be 
deployed as part of a national or international medical 
oncology incident reporting registry akin to the Radi-
ation Oncology Incident Reporting System which has 
been in place since 2014.28 Finally, the methodology and 
framework that we have described may be applicable 
to other specialties that wish to develop an incident 
taxonomy.
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Incident Assignment Process (page 1)

• Review the Incident Codebook to find the single best incident type that fits the scenario.  Assign 
an incident type for each case unless the description does not identify a safety incident.  

• Process (see Figure):

• Step 1.  Is the incident a specialized event (e.g., procedure complication, infection exposure)?  If so, 
assign a category. If not, proceed to Step 2.  

• Step 2. Does the incident fit in one of the six diagnostic or therapeutic categories? If so, assign the best 
fit.  If not proceed to Step 3.  

• Step 3. If incident doesn’t fit above, select the uppermost category that describes the occurrence best.
If not, assign the incident as “not otherwise specified” or as “no incident”

• General principles:

• When selecting an incident type, it is often useful to consider the personnel involved.  Which 
group or individual had the most active role in the incident? Assigning the incident to specific 
personnel is not about assigning blame; it is about localizing the incident as accurately as possible.  
Other questions to ask:  who was the decision maker?; where did incident originate?; what was 
the primary action that led to the incident?;  why did the staff member enter the incident report?  

• Assign category based on the incident, not the outcome.  For example, a chemotherapy order that 
resulted in a misadministration should be assigned to the provider (prescribing error) rather than 
as a medication misadministration error

• Ignore whether the reported incident was completed or interrupted or whether harm occurred.  
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Incident Assignment Process (page 2)

• Assign a second incident if present.  The second incident should be distinct from the first.  It may 
be completely unrelated to the primary incident or a significant “downstream” event.

• Example 1:  A patient is kept waiting for two hours because of limited staffing in pharmacy.  When 
treatment finally arrives, the infusion nurse (who is rushed and behind) behaves rudely to the patient.  
This is a downstream incident (unprofessional behavior), but it is separable from the first.  Conclusion:  
two events (pharmacy delay and unprofessional behavior)

• Example 2:  A prescriber requires 3 calls to sign off on orders for a patient waiting in infusion.  The 
orders are then signed but one of the drugs is omitted.  Conclusion:  These are two separable incidents 
involving the same provider (provider delay, prescribing error).   

• Example 3: A prescriber enters the wrong orders for treatment. The infusion nurse then administers the 
wrong drugs.  Conclusion:  This is NOT a second incident.  The misadministration is the outcome of the 
initial incident.  
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Supplemental Table 

 

Contributing Factor Chart   

   

Factor Excel code Description 

1. Individual performance  Event is directly related to an individual 

action or lack of action 

a. Mistake IND mistake Errors of omission, commission or mis-

action 

b. Judgment IND judgment Issues with decisions made by 

individual staff 

c. Procedure IND procedure Existing procedure, policy or guideline 

not followed or followed incorrectly or 

incompletely 

d. Communication IND communication Inadequate communication by an 

individual 

e. Other performance 

issue 

IND other  

2. Teamwork TEAMWORK Event most attributable to failure to 

work effectively as a team including 

flaws in collaboration, communication, 

etc.   

3. Supervision SUPERVISION Event at least partly due to inadequate 

supervision 

4. Training TRAINING Lack of adequate training for task 

5. Staffing STAFFING Understaffing, incorrect staffing 

6. Working conditions  WORKING CONDITIONS Unsuitable or unsafe conditions (e.g., 

poor lighting) 

7. Resource availability RES available Limited supplies, unavailable or 

delayed supplies needed for task, e.g., 

platelets not available for transfusion 

8. Resource quality RES quality Available product not ideal for task or 

defective 

9. IT limitation IT functionality Flaws or limitations in IT tool including 

EMR that allows or facilitates an event 

10. Service availability SERVICE AVAILABILITY Needed service was delayed or 

unavailable, e.g., laboratory reporting 

system not working 

11. Policy or protocol    

a. Nonexistent POL nonexistent Needed policy or protocol does not 

exist 

b. Unavailable POL unavailable Existing policy or protocol not available 

when needed 

c. Insufficient POL insufficient Existing policy or protocol contains 

gaps, confusing or ambiguous language 

or is poorly designed 
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d. noncompliance POL noncompliance Existing policy or protocol not followed 

or not followed properly 

e. Other policy or 

procedure issue 

POL other  

12. Contributing factor not 

otherwise specified 

CF other Other contributing factor 

13. Contributing factor not 

identifiable 

CF unknown  
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