
Abstract

Background
Medication errors are common in healthcare; they may cause harm to patients and costs to the 
society. Particularly cancer medication process is at high risk for errors. Patient safety inci-
dent reporting and learning systems can be used to identify points of risks and improve the 
medication processes in healthcare organisations. The aims of the study were to identify the 
points of risks, patient harm, contributing factors, correcting actions and proposed preventa-
tive solutions and their follow-up in the cancer medication process from incident reports and 
to evaluate the severity of patient harm by comparing the initially reported patient harm to 
the assessment of the harm by expert assessors.

Methods
The data consisted of voluntarily reported incidents (n = 4,196) in cancer treatment units 
(n = 81) within three healthcare districts between 2019 and 2020. The inter-rater reliability 
was measured by using Cohen's kappa (κ) to determine the degree of conformity between the 
assessments of the original data classifiers and expert assessors. 

Results
In total, 608 incidents (332 errors, 251 near misses and 25 other identified risk factors) were 
reported in all phases of the cancer medication process. The original classifiers underestimated 
the severity of patient harm compared to the assessment of the expert assessors. The inter-
rater reliability between the expert assessors and original classifiers was acceptable (κ > 0.41) 
only in four of 11 phases of cancer medication process; the comparison of all patient harm 
assessments showed fair agreement (κ = 0.31). 

Conclusions
Patient safety incidents were reported in all phases of the medication process. There is a need 
to standardise the assessment of the severity of patient harm. Continuous training to all staff 
and the engagement of medication safety officers is needed to increase the reliability of report-
ing and optimise learning from the incidents.

Keywords: Incident reporting, cancer, medication process, inter-rater reliability, medication 
safety, points of risk
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Introduction

Cancer medication treatment comprises 
cancer and cancer support medication; the 
patient may also have other diseases, which 
may require other medications simultane-
ously (1,2). The pharmacotherapy of a cancer 
patient and the medication process involved 
are complex. Many cytostatic drugs are toxic, 
they have narrow therapeutic ranges and 
often are administered parenterally (1); errors 
in cancer medication process are often clini-
cally significant.

However, incidents in the cancer medica-
tion process are reported to occur more sel-
dom than in other medication processes (2,3). 
Yet, incidents may be harmful or even fatal 
and may cause additional work and extra cost 
(4,5). Therefore, deviations in cancer treat-
ment should be minimised by making the 
process as safe as possible.

Guidelines are provided to prevent med-
ication errors in chemotherapy (3). Proce-
dures that are not routine can be assumed to 
be more liable to incidents (6); people are fal-
lible, and mistakes can happen even in the 
‘best’ organisations (7). The system approach 
to medication safety is widely used in risk 
analysis and management in medication pro-
cesses. Utilising this approach enables learn-
ing from medication errors to improve medi-
cation safety.

Utilising medication error reporting sys-
tems are recommended for learning from 
errors (8, 9). Voluntary reporting of medi-
cation safety incidents allows identifying 
points of risk in the medication process and 
developing the processes to be safer for the 
patient (10). It is estimated that at least 1–3 % 
of oncology patients are affected by a medi-
cation error (an incident that has reached 
the patient) (2). However, not all incidents, 
including errors and near-misses (incidents 
that have been prevented before reaching the 
patient), are noticed, and not all identified 
incidents are reported (11). 

Incidents in the cancer medication pro-
cess have mostly been studied in single insti-
tution settings with varying methods (2,12–
14). Most incidents in cancer treatment have 
been reported in prescribing, preparation and 

administration, but due to varying organisa-
tional safety practices the results cannot be 
generalised (2,15). Understanding the poten-
tial causes of medication errors and the con-
tributing factors that lead to errors help pre-
venting them (3,16,17). Systematic actions, 
such as voluntary reporting of correcting 
actions, proposing of preventative solutions 
and their follow-up, support organisational 
learning and can improve patient safety. 

In categorisation of patient harm, an accu-
rate incident reporting is needed to achieve 
the organisational learning from patient 
safety classification systems (18). Never-
theless, variability has been reported in cat-
egorising voluntarily reported incident data 
(10,18). To our knowledge, studies concerning 
patient harm categorisations in cancer medi-
cation have not been conducted.

The objectives of this study were to:
1.	 Identify the points of risk in the cancer 

medication process from voluntary inci-
dent reports in the cancer and cancer sup-
port medication process.

2.	 Identify the factors contributing to the 
incidents, correcting actions and proposed 
preventative solutions and their follow-
up.

3.	 Identify and evaluate the severity of 
patient harm caused by the incidents.

4.	 Compare initially classified patient harm 
to the assessment of the harm by expert 
assessors.

Materials and methods
Study design and setting
In this retrospective study, voluntarily and 
anonymously reported incidents in the can-
cer and cancer support medication processes 
between 2019 and 2020 were identified and 
analysed. The study was conducted in the 
catchment area of one of the five university 
hospitals (Turku University Hospital, Sata-
sairaala Central Hospital and Vaasa Central 
Hospital), providing tertiary care services to 
870,000 inhabitants. To identify the onco-
logic wards or any other units where cancer 
medication was given to patients, the HaiPro 
(Awanic Ltd.) software that records all patient 

care units that have ordered patient-specific 
parenteral chemotherapy doses from hospital 
pharmacies was used. Units that might infre-
quently manage the cancer treatment of sin-
gle patients, were excluded. 

The research approvals were obtained sep-
arately from each hospital (Turku University 
Hospital §2/21; Vaasa Central Hospital §60/21; 
Satasairaala §36/21). An ethical review was 
not required as no identifiable patient infor-
mation is included in the reports. 

Data collection and handling 
The data were collected from the widely 
used incident reporting system HaiPro (19). 
Healthcare professionals (often nurses, but 
also doctors, pharmacists, and other health-
care professionals), who have identified an 
incident, i.e. an error or a near-miss, or a 
risk factor that could contribute to an inci-
dent, can report them voluntarily and anony-
mously by completing an electronic data col-
lection form. The reports are then further 
processed by classifiers, usually head nurses.

Data were collected from three health-
care districts, providing a more comprehen-
sive material for the analysis of the points of 
risk of cancer medication process compared 
to a single institution analysis. All medica-
tion-related incident reports, including cat-
egorisations (i.e. quantitative data) and nar-
ratives (i.e. qualitative data), were provided 
in Microsoft Excel® (2016) spreadsheets by 
Awanic Ltd. The following types of events 
were included: “drug and fluid therapy, 
blood transfusion and contrast agent”; “flow 
of information” or “data management”; 
“medical device”; “asepsis and hygiene”; and 
“other”. 

The incident reports contained categorised 
information (e.g. type of error; name/active 
substance/ATC classification of drug or prod-
uct involved; initial assessment of the severity 
of the patient harm and consequences to the 
treatment unit) reported by healthcare pro-
fessionals who had identified the incident. 
They also contained narrative descriptions 
of errors/near-misses/other identified risk 
factors, contributing factors, suggestions for 
improvement or correcting actions, and fol-
low-up of suggested correcting actions. The 

“identified risk factor” -option was not used 
in all hospitals.

The main researcher (EI) identified the 
cancer and cancer support medication-
related incidents and discussed any unclear 
reports with another researcher (TW) to 
reach consensus. All reports related to the 
planning, implementation, or monitoring of 
cancer medication or cancer support med-
ication were included and reports related 
to cancer medication in combination with 
another treatment, e.g., radiotherapy (inci-
dents related to this high-risk treatment 
should be reported separately). Drugs and 
fluid products related to cancer and cancer 
support medication were categorised accord-
ing to the Anatomical Therapeutic Chemical 
(ATC) Classification system: antineoplastic 
agents (ATC: L01); alimentary track prepa-
rations (ATC: A02–04); anti-infective agents 
(ATC: J01–02, J05-06, P01); immunostimu-
lants and immune-suppressants (ATC: L03–
04); blood substitutes, perfusion solutions/
electrolytes and mineral supplements (ATC: 
A12, B05, V07); hormonal preparations (ATC: 
H02, L02); and others (ATC: G04, M04–
05, N05, R06, S01, V03). However, reports 
related to other medication than described 
above were excluded. Duplicates and inad-
equate reports were excluded, while reports 
containing several incidents were sepa-
rated. Cancer medication protocols were not 
included in the incident reports.

Analyses
Analyses of both quantitative and qualita-
tive data were performed using Microsoft 
Excel® (2016). Frequencies and percentages 
are reported. Furthermore, abductive con-
tent analysis was performed on the narra-
tive descriptions (20). The researcher (EI) 
grouped the reports according to the phases of 
the medication process (Table 1). While there 
could have been differences in the details of 
the medication process within, e.g. comput-
erised physician order entry (CPOE) was used 
in some but not all units in Turku Univer-
sity Hospital, and between the hospitals, e.g., 
CPOE was in use in Vaasa Central Hospital but 
not in Satasairaala Central Hospital, the main 
phases of the medication process could be 
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Reports (n = 44) containing 
several incidents were separated, 

resulting in 142 incidents

Cancer medication related incidents and identified risk factors by active substance according ATC classification system. Total 
n drugs (n = 647) > n total incidents (n = 608), because several drugs might have been reported within one incident report. 

*Medicinal product not named in the incident report

Antineoplastic 
agents (n = 325) 
(ATC: L01)
methotrexate 28
gemcitabine 19
etoposide 17
carboplatin 15
paclitaxel 13
bevacizumab 12
cytarabine 12
docetaxel 11
capecitabine 10
cisplatin 10
fluorouracil 10
oxaliplatin 9
cyclophosphamide 8
irinotecan 8
trastuzumab 8
azacytidine 7
epirubicin 7
vincristine 7
fludarabine 5
melphalan 5
rituximab 5
cetuximab 4
doxorubicin 4
mercaptopurine 4
temozolomide 4 
bendamustine 3

chlorambucil 3
pemetrexed 3
blinatumomab 2
bortezomib 2
daunorubicin 2
dinutuximab 2
nivolumab 2
obinutuzumab 2
palbociclib 2
pegaspargase 2
pertuzumab 2
tioguanine 2
trametinib 2
carfilzomib 1
dabrafenib 1 
doxorubicin 
liposomal 1
eribulin 1
everolimus 1
gemtuzumab-
ozogamicin 1
ifosfamide 1
midostaurin 1
pazopanib 1
pembrolizumab 1
ramucirumab 1
regorafenib 1
sorafenib 1
trastuzumab-
emtansine 1 
venetoclax 1

vinflunine 1
vinorelbine 1 
cytostatic agent 19* 
combination therapy 16*

Alimentary track 
preparations 
(n = 48) 
(ATC: A02-04)
pantoprazole 9
palonosetron-
netupitant 8
granisetron 7
ondansetron 6
palonosetron 6
atropine 2
metoclopramide 2
aprepitant 1
esomepazole 1
famotidine 1
fosaprepitant 1
ranitidine 1
premedication 1*
antiemetic 2* 

Anti-infective agents 
(n = 58) 
(ATC: J01–02, J05–06, 
P01)
piperacillin – 
tazobactam 7
amphotericin B 5
valaciclovir 5
vancomycin 5
fluconazole 3
sulfamethoxazole-
trimethoprim 3
acyclovir 2 
amoxicillin 2
amoxicillin-clavulanic 
acid 2
caspofungin 2
cefalexin 2
meropenem 2
metronidazole 2
voriconazole 2
foscarnet 1
ganciclovir 1
human 
immunoglobulin 1 
cefuroxime 1
doxycycline 1
imipenem-cilastatin 1
pivmecillinam 1 
sulfadiazine-
trimethoprim 1
pentamidine 
isethionate 1
valganciclovir 1
antibiotic 4*

Immunostimulants and 
immunosuppressants 
(n = 31)
(ATC: L03–04)
pegfilgrastim 14
filgrastim 10
antilymphocyte-
immunoglobulin 1
infliximab 1
lenalidomide 1
mycophenolic acid 1
tacrolimus 1
biological drug 1*
immunological drug 1*

Blood substitutes, 
perfusion solutions/
electrolytes and 
mineral supplements 
(n = 52) 
(ATC: A12, B05, V07)
electrolytes with 
carbohydrates 10
potassium chloride 9
carbohydrates 6 
sodium chloride 6
potassium chloride 5
sodium bicarbonate 4
calcium gluconate 2 
other plasma protein 
fractions 2 
erythrocytes 1
intravenous hydration 7*

Hormonal 
preparations (n = 72) 
(ATC: H02, L02)
dexamethasone 34
prednisolone 23
hydrocortisone 3
letrozole 3
exemestane 2
leuprorelin 1
goserelin 1
tamoxifen 1
bicalutamide 1 
methylprednisolone 1
corticosteroid 2*

Others (n = 61)  
(ATC: G04, M04–05, 
N05, R06, S01, V03)
calcium folinate 18
mesna 8 
denosumab 4
allopurinol 3
cetirizine 3
hydroxyzine 2 
magnesium 
hydroxide 1
sevelamer 1
zoledronic acid 1 
dexamethasone-
anti-infective 1
oral medication 19*

Incident reports and identified risk factors (n = 4,196) in cancer treatment units (n = 81) 
in 3 Finnish hospitals between 2019 and 2020

Cancer medication related incident reports and identified risk factors (n = 543)

Cancer medication related incidents, i.e. errors or near-misses, and identified risk factors (n = 608); of which errors n = 332; 
near misses n = 251; other identified risk factors n = 25

Duplicated or inadequate 
incident reports were excluded 

(n = 33)

Figure 1. Flowchart of identifying the cancer medication related incidents and identified risk factors (n = 608) and 
medicinal products involved in the reported incidents or in the identified risk factors.

identified. The phase of the medication pro-
cess in which the incident occurred was iden-
tified from both the categorised information 
and narrative descriptions. The data concern-
ing incidents during the preparation of a drug 
or dose in the hospital pharmacy phase may 
be incomplete since only the hospital phar-
macy in Satasairaala used the incident report-
ing system to report their own manufacturing 
incidents. Preparing the drug/dose in the unit 
errors included, e.g. anti-infective agents, 
azacytidine, biological agents, methotrexate, 
and cancer support medications (Table 1). The 
researcher (EI) identified factors contribut-
ing to the incidents, correcting actions and 
proposed preventative solutions and their fol-
low-up from the narratives and categorised 
them. These were confirmed with the other 
researchers.

The classifiers had categorised the severity 
of patient harm of the incidents as “no harm”, 
“minor” (mild disadvantage demanding little 
or no treatment), “moderate” (disadvantage 
demanding treatment), or “major” (impair-
ing the patient’s quality of life or requiring 
life-sustaining care). Two researchers (EI and 
TW; pharmacists working within cancer med-
ication safety) comprised an expert assessor 
team and re-assessed the severity of patient 
harm based on the narrative descriptions, 
reaching consensus. The assessment was 
completed by using the patient harm catego-
risation in the National Coordinating Council 
for Medication Error Reporting and Prevention 
index for categorising medication errors (21) 
and the Vaasa Central Hospital guidance for 
categorising the severity of the patient harm 
(personal communication, 2022). 

The severity of patient harm categorised 
by the classifiers was compared with the 
assessment of the expert assessors, employ-
ing IBM SPSS Statistics (Version 27). The 
inter-rater reliability was measured by using 
Cohen's kappa (κ) to determine the degree of 
conformity between the assessments of the 
original data classifiers and the research-
ers (22,23). The variables were coded as: “No 
consequences/Not known” = 1, “Minor” = 2, 
“Moderate” = 3, and “Serious” = 4. Inter-
pretation of the kappa-values: 1.00 complete 
agreement; 0.81–0.99 almost perfect agree-

ment; 0.61–0.80 substantial agreement; 
0.41–0.60 moderate agreement; 0.21–0.40 
fair agreement; 0.00–0.20 slight agreement, 
and <0.00 poor agreement or less than agree-
ment by chance (22). The degree of agreement 
was considered acceptable when resulting in 
a kappa value of 0.41 or above.

Results
Altogether, 4,196 incidents, including adverse 
events, errors, near-misses, and other iden-
tified risk factors, were reported in 81 can-
cer treatment units between 2019 and 2020; 
543 (12.9%) were related to cancer or can-
cer support medication. The reports (n = 44) 
containing multiple incidents were sepa-
rated, resulting in 142 incidents. Duplicated 
or inadequate incident reports (n = 33) were 
excluded. A total of 608 incidents concern-
ing cancer or cancer support medication 
(332 errors, 251 near-misses and 25 identi-
fied risk factors (Figure 1) were identified. 

Products involved in the incidents 
Antineoplastic agents were the most fre-
quently reported drug group involved in 
49.2% (n = 299) of the incidents (Table 1). 
Dexamethasone (n  = 34) and methotrex-
ate (n = 28) were the drugs most frequently 
involved in the incidents (Figure 1). How-
ever, all drug groups included in the study 
were reported to have been involved in can-
cer treatment related medication errors, near-
misses, or identified risk factors. 

Phases of the medication process at 
which the incident had occurred
Most frequently incidents (Table 1) were 
reported in prescribing (22.2%), administra-
tion (19.9%) or dispensing in the unit (14.0%) 
phases of the medication process that could 
be deemed points of risk. In the administra-
tion, monitoring, or counselling phases, most 
incidents were errors, and in prescribing and 
documentation, nearly half of the incidents 
were errors. However, most incidents related 
to dispensing in the unit were near-misses. 
Of the incident types, incorrect dose or miss-
ing prescription were the most reported in 
prescribing, incorrect administration point 
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or duration of the treatment in administra-
tion, and incorrect drug/dose/dosage form in 
dispensing in the unit (Figure 2). Incidents 
involving antineoplastic agents, the drug 
group most frequently involved in the inci-
dents (Table 1), were reported in all phases. 

Contributing factors, correcting actions, 
and follow-up of correcting actions 
Deficiencies related to communication and 
information, and working patterns, work 
environment or working tools were frequently 
reported as contributing factors (Figure 2). 
Several contributing factors were usually 
identified in a single report. However, some 
reports did not include any suggestions for 
improvement or correcting actions, or follow-
up of these correcting actions.

Severity of the patient harm
The classifiers had most often categorised 
the severity of patient harm of the incidents 
as “No consequences/Not known” (n = 478, 
78.6%); none had been categorised as “Seri-
ous” (Table 1). The researchers identified the 
patient harm from the narrative descriptions 
and considered them more serious: the sever-
ity of the patient harm was changed for 233 
(38.3%) reported incidents (Table 1).

Inter-rater reliability between the 
original classifiers and the researcher
The agreement of patient harm in the reported 
incidents was considered acceptable (κ ≥ 0.41) 
in only four phases of the medication process 
(Table 1). The kappa value for all patient harm 
assessments was fair (κ = 0.307).

Phase of the 
medication 
process at 
which the 

incident had 
occurred

Nature of incident, n

Drug group (ATC) involved in the incident, n
(n ≠ 608, because drug names are not 

mentioned in all incident reports, and, on the 
other hand, several drug groups might be 

involved in one incident)

Severity of the patient harm categorised 
by the classifiers compared to severity 

of the patient harm identified from 
the narratives and categorised by the 

researchers, n

Cohen`s kappa 
(κ) describes 

the agreement 
of categorised 
patient harm 

between 
the expert 

assessors and 
the original 

data classifiers 
by the phase of 
the medication 

process for 
which the kappa 
(κ) was possible 

to calculate
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Planning 
therapy

49
(8)

28
(57)

14
(29)

7
(14) 32 3 2 3 0 0 4 0 3 10 36 1 5 22 21 20 

(41)
0.305

 

Prescribing 135
(22)

62
(46)

66
(49)

7
(5) 66 11 10 9 4 22 11 0 2 5 128 1 25 35 74 55 

(41) 0.109

Ordering the 
drug / dose 

from the 
pharmacy

34
(6)

11
(32)

21
(62)

2
(6) 32 0 0 0 0 2 2 0 0 7 27 0 0 14 20 7 

(21) 0.541

Preparing the 
parenteral drug 

/ dose in the 
pharmacy*

14
(2)

4
(29)

10
(71)

0
(0) 14 0 0 0 0 0 0 0 0 1 13 0 0 5 9 4

(29) 0.243

Dispensing or 
delivery of the 
drug from the 
pharmacy to 

the unit

7
(1)

5
(71)

1
(14)

1
(14) 7 0 0 0 0 0 0 0 0 3 4 0 0 5 2 2

(29) 0.462

Storage 10
(2)

4
(40)

6
(60)

0
(0) 5 0 1 1 3 0 0 0 0 3 7 0 0 3 7 0

(0) 1.000

Preparing the 
drug / dose in 

the unit**

9
(2)

6
(67)

2
(22)

1
(11) 3 1 3 1 1 0 0 0 0 0 9 0 0 5 4 5

(56) -  (#)

Dispensing in 
the unit

85
(14)

4
(5)

81
(95)

0
(0) 5 13 9 2 4 27 22 0 0 4 81 0 1 9 75 7

(8) 0.466

Administration 121
(20)

112
(93)

9
(7)

0
(0) 64 8 17 5 11 7 12 0 9 47 65 1 34 71 15 72

(60) 0.139

Monitoring or 
counselling

62
(10)

52
(84)

8
(13)

2
(3) 36 2 1 2 9 3 4 0 3 21 38 1 13 39 9 37

(60) 0.132

Documentation 
***

82
(13)

44
(54)

33
(40)

5
(6) 35 5 8 10 8 11 5 0 1 11 70 0 7 25 50 24

(29) 0.331

Total 608
(100)

332
   (55)

251
 (41)

25
   (4) 299 43 51 33 40 72 60 0 18 112 478 4 85 233 286 233 

(38) 0.307

Table 1. Reported cancer medication related incidents, i.e. errors or near-misses, and identified risk factors 
(n = 608) by the phase of the medication process, drug groups involved in the incident, patient harm 
categorised by the classifiers compared to patient harm identified from narratives by the expert assessors 
and calculated agreement between the assessors and the original data classifiers.

* Preparing the parenteral drug / dose in the pharmacy errors may be incomplete as these were only reported to the incident 
reporting system in Satasairaala.
** Preparing the drug / dose in the unit errors included, e.g. anti-infective agents, azacytidine, biological agents, 
methotrexate, and cancer support medications.
*** Documentation errors may be linked to any phase of the medication process.
# No measures of association could be computed as at least one variable was computed as a constant.
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Figure 2. Reported cancer medication contributing factors, incidents, i.e. errors or near-misses, or identified 
risk factors (n = 608), correcting actions and follow-up of correcting actions described in the incident reports. 
Several contributing factors were usually identified in a single report. However, some reports did not include any 
suggestions for improvement or correcting actions, or follow-up of these correcting actions.

* Less than one or more than one contributing factor could have been identified and reported per one incident.
**Less than one or more than one correcting action could have been suggested and reported per one incident.
*** Less than one or more than one correcting action could have been implemented and reported per one incident.

Contributing factors to incidents in cancer medication process*

Communication, 
information, teamwork
Lack of oral communication 
Lack of written 
communication
Unclear information
Dictation delayed
Medication list without 
reconciliation
Shift change, break or 
nightshift
Patient monitoring 
incomplete 

Competence of personnel
Inadequate training
New staff
Deviation from the 
instructions
Complicated treatment 
protocol
Incompatibility
Unusual hydration protocol

Work environment and 
tools
Distractions
Patient transfer between 
units
New department
New patient information 
system or challenges of 
using the system
Insufficient access to the 
patient information system
New patient group in the 
unit 

Drugs
Rarely used drug
Same drug dispensed to 
several patients at the same 
time

Devices or instruments
Malfunction of the medical 
device

Working patterns
Insufficient methods or 
practices
Documentation on 
paper instead of patient 
information system
Documentation to multiple 
locations
Oral prescription or rarely 
prescribed drug 
Atypical time for 
prescription or drug 
administration
Outpatient care
Incorrect documentation
Drug paused incorrectly
Results of the laboratory 
tests uninterpreted
Inadequate double checking
Sampling in the middle of 
treatment
Drug/dose not ordered from 
the pharmacy

Human factors 
Calculation or typing error
Hurry or fatigue 
Negligence
Oblivion 
Patient factors 

Organisation and 
leadership
Process planning 
incomplete
Different treatment 
practices between units 
Unclear sharing of 
responsibilities
Out of date instructions
Shift arrangements
Insufficient human 
resources

Incidents or identified risk factors (n = 608) 

Planning therapy (n = 49)
Appointment or referral incomplete or 
incorrect (n = 24)
Non-transmitted or incorrect information 
(n = 15)
Challenges to carry out the treatment 
protocol (n = 10)

Prescribing (n = 135)
Incorrect dose (n = 46)
Missing prescription (n = 32)
Unclear or incorrect prescription (n = 28)
Overlapping or unnecessary  
prescription (n = 19)
Incorrect drug or unrevised  
prescription (n = 10)

Ordering the drug / dose from the 
pharmacy (n = 34)
Incorrect order (n = 23)
Order forgotten to complete or cancel  
(n = 11)

Preparing the drug / dose (n = 23)
Incorrect preparing in the pharmacy (n = 14)
Incorrect preparing in the unit (n = 9)

Delivery (n = 7)
Delivery error (n = 7)
 
Storage (n = 10)
Incorrect storage (n = 10)
 
Dispensing (n = 85) 
Incorrect drug, dose or dosage form 
dispensed (n = 45)
Undispensed drug (n = 33)
Incorrect dispensing point (n = 7)

Administration (n = 121)
Incorrect administration point or 
duration of the treatment (n = 23)
Extravasation or allergic reaction 
(n = 19)
Incorrect drug, fluid or blood product 
administered (n = 16)
Unadministered drug, fluid or blood 
product (n = 16) 
Incorrect dose or strength (n = 11)
Incorrect dosage form or route of 
administration (n = 4)
Other (n = 32)

Follow-up or counselling (n = 62)
Insufficient patient monitoring  
(n = 33)
Laboratory tests unperformed or 
uninterpreted (n = 16)
Non-transmitted or incorrect 
information (n = 13) 

Documentation # (n = 82)
Incomplete, unclear, or incorrect 
patient information (n = 20)
Drug administration or 
discontinuation not documented 
(n = 19)
Information documented in wrong 
place (n = 4)
Medication list not updated (n = 4)
Data not checked/printed from 
electronic system (n = 3)
Patient information ignored (n = 1)
Other incidents in drug 
documentation (n = 24)
Other misunderstood information in 
documentation (n = 7) 

(#documentation might be linked 
to any phase of the medication 
process)

Correcting actions**

Communication, information, 
teamwork, working patterns
Common procedures for 
documentation
Common treatment protocols for 
units
At least two nurses present with a 
demanding chemotherapy patient
Using electronic procedures
Drug programming as close as 
possible to the administration time to 
avoid confusion
Use of highlighting with the 
important information in the batch 
document to make it more visible
Oral prescriptions shall be repeated if 
they are necessary to be used
Performing the drug dispensing 
during the day instead of the night 
shift

Competence of personnel
Training
Update the student guidance process 
Compile checklists for example to the 
introduction of chemotherapy work
Preparing a newsletter for staff

Work environment, tools and resources
Actions to minimize noise and interruptions
Optimization of time used for chemotherapy 
orders 
Developing the electronic patient information 
system
Shortening the response time for medical 
devise maintenance 

Drugs
Double-checking
Use of a barcode scanner or mobile recording
Agreeing common procedures to ensure the 
right medicine (e.g. identification of the Vnr-
number)

Enclosing the label and the batch 
document if the patient receives 
more than one IV-administered 
drug 
Printed patient label in use 
instead of a handwritten label
Clearer shelf markings for 
storage
Updating the dilution fluids of 
chemotherapy courses

Organisation and leadership 
Occupational well-being 
development plan to tackle 
overlapping work tasks
Development of the patient 
scheduling
Harmonising patient guidance
Development of the nurse’s job 
description
Need for clinical pharmacist 
identified
Correction of incomplete 
instructions
More accurate determination of 
liabilities 
Evaluation of policies

Follow-up of correcting actions***

Communication, information, 
teamwork, working patterns
Prepared guidance for cold deliveries 
and delivery practices 
Errors related to the patient 
information system are reported by 
e-mail to the responsible person
Established the job description for the 
coordinating nurse
Additional pharmacist resources 
received to the unit
Double-check of the hydration 
protocol by two nurses and additional 
confirmation of the doctor
Drugs to be dispensed by two nurses
The guidelines for patient’s own 
medicines defined

Competence of personnel
Internal training initiated for the 
treatment of a new group of patients
Check-list form for the administration 
of drug
Written instructions prepared
Additional training arranged

Work environment, tools and 
resources
Mobile recording adopted
Complaint for the manufacturer
Software developed
Electronic cancer drug treatment 
instructions introduced at the hospital

Drugs
Standard doses introduced

Organisation and leadership 
Agreed consistent policy, which has 
been sent a newsletter by e-mail to 
personnel
Convened a multi professional team to 
develop the process
Process revised and new guidelines 
prepared
Multi professional guidelines compiled
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Discussion 

The widely used patient safety incident 
reporting and learning system, and reports 
from one university hospital catchment area, 
enabled the detection of, and learning from, 
potential systemic points of risk in the can-
cer medication process. More than half of 
the reported incidents had occurred in three 
phases of the medication process: prescrib-
ing; administration; and dispensing in the 
unit. However, incidents were reported in 
all phases of the medication process, and all 
drug groups involved in cancer or cancer sup-
port treatment were reported to have been 
involved in the incidents. The reporters had 
been able to identify some contributing fac-
tors but might not have been able to identify 
or report all potential factors (24) or had time 
to do so. The classifiers might not have been 
able to identify all potential correcting actions 
or safeguards or had the time to report the 
follow-up of correcting actions, and they had 
originally estimated the severity of patient 
harm less severe than the expert assessors.

Products involved in the incidents and 
phases of the medication process at 
which the incident had occurred
Both antineoplastic agents such as methotrex-
ate, but also supportive drugs such as dexa-
methasone, were involved in the incidents. 
Incidents were reported to have occurred in 
the use of all drug groups and in all phases 
of the medication process, as also suggested 
previously (2,6). Prescribing, administration 
and dispensing in the unit were the phases 
in which the incidents were most frequently 
reported as in other studies (2,14). On the 
contrary to prescribing and administration, 
most reports related to dispensing in the unit 
in this study were near misses, which might 
reflect the functionality of the recommenda-
tions on double-checking (3). 

In this study, the proportion of prescrib-
ing errors was similarly high as in another 
study in which the effect of the implementa-
tion of an electronic health record system on 
the reported medication errors was studied in 
another university hospital (25), and higher 
than in a previous study using all data gath-

ered in the national patient safety incident 
reporting and learning system between 2007 
and 2009 (10). This might reflect improve-
ment in the identification and reporting of 
prescribing errors. However, complex treat-
ment protocols such as methotrexate treat-
ment were frequently reported also in pre-
scribing and, therefore, need to be studied 
further, since the cumulative risk of adverse 
events has been reported over a course of a 
treatment (2). While, in 2022, 8,227 paren-
teral cancer treatments were administered to 
patients in outpatient cancer clinic of Turku 
University Hospital (26), voluntary incident 
reports should not be used to draw conclu-
sions about quantitative differences between 
medications used and errors occurred, 
between error types, or between hospitals or 
their units, but to identify points of risk as 
extensively as possible.

Contributing factors, correcting actions, 
and follow-up of correcting actions 
In this study, the reporters had identified 
some contributing factors but might not have 
been able to identify or report all potential 
factors. Moreover, the classifiers might not 
have been able to identify all potential cor-
recting actions or safeguards, since sugges-
tions for improvement or correcting actions 
and follow-up of correcting actions were not 
reported in all reports. Lack of competence in 
incident reporting has previously been con-
sidered as a barrier to reporting problems 
(24); educational interventions have been 
reported to have improved awareness (27). 
However, many correcting actions were pro-
posed, for example, actions to minimise noise 
and interruptions were frequently mentioned 
in the reports; distractions are observed to 
increase the risk for medication errors (2,28).

Deficiencies in communication and infor-
mation were frequently reported to have 
contributed to medication errors in this and 
previous studies (3,6). Weiss et al. (2017) 
reported that multidisciplinary teamwork, 
such as a daily chemotherapy huddle, could 
prevent medication errors related to poor 
communication (28). Pharmacists are recom-
mended to participate in cancer medication 
process in multidisciplinary teams (3); their 

role e.g. in medication reviews, prescription 
or order verification (29,30) and information 
could prevent deficiencies in communication 
and thus errors.

Creating or improving procedures for doc-
umentation, such as computerised provider 
order entries (CPOEs), were suggested as cor-
rective actions to standardise cancer treat-
ment and to improve medication safety; at 
the time of the study, CPOE was being used 
in cancer care in Vaasa Central Hospital, 
in some but not all units in Turku Univer-
sity Hospital, and not in Satasairaala Central 
Hospital. Other suggestions for improvement 
reported previously and in this study were, 
e.g., double checking, training of staff, bar-
code technology and developing the patient 
information system (2,3). Indeed, it might 
be possible to prevent many cancer medica-
tion prescribing errors by software engineer-
ing (e.g. implementing CPOEs), but it might 
also create new points of risk to the medica-
tion process, e.g., if cancer medication order 
templates are used without checking dose or 
patient details carefully (3,17). However, there 
is a need for co-operative patient informa-
tion systems between different organisations, 
since software engineering may play an even 
more important role in the future in prevent-
ing medication errors, as the use of outpatient 
oral cancer medication increases, and differ-
ent health and social care providers are being 
integrated to cancer treatment (30,31). 

Inter-rater reliability and  
the severity of the patient harm
The classifiers of the incident reports might 
not have the expertise in medication safety to 
categorise the severity of patient harm (10). 
Indeed, the classifiers had tended to under-
estimate the severity of patient harm com-
pared with the assessment of an expert asses-
sors, particularly in the rating of patient harm 
related to errors reported in the prescribing 
and administration phases. 

Learning from incident reporting and 
improving medication safety 
The reporters of the incidents might not have 
been able to identify or report all potential 
contributing factors, and the classifiers might 

not have been able to identify all potential cor-
recting actions or safeguards or had the time 
to report the follow-up of correcting actions 
as also reported previously (24). Moreover, the 
classifiers had not been able to identify or cat-
egorise the severity of patient harm. There 
is need for improvement so that most, if not 
all, contributing factors, potential correcting 
actions and follow-up of correcting actions 
are identified and reported, and that patient 
harm is correctly identified to improve medi-
cation safety. It is crucial to have continuous 
training to all staff and classifiers to increase 
their understanding of the system approach 
to medication safety to optimise the reliability 
and accuracy of incident reporting, and most 
importantly, to learn from incidents (7). More 
detailed instructions for incident reporting in 
organisations might be useful to improve the 
reporting, but standardising practices might 
be even more useful (24). Furthermore, the 
expertise of medication safety officers could 
be utilised more to implement the learning 
from incident reporting at organisational (32) 
and even national level through the Finnish 
Centre for Client and Patient Safety.

There is a need for national consensus on 
how patient safety incident reporting and 
learning systems should be developed, e.g., 
in addition to harmonising assessment of 
the severity of patient harm, adding further 
information on the cancer medication proto-
col could be considered. International guide-
lines for incident reporting already exist 
(3,8,9,21). These guidelines and learning from 
incident reporting can be utilised to improve 
medication safety also in the cancer medi-
cation process (3). In the future, data min-
ing and artificial intelligence could be uti-
lised to supplement incident reporting data to 
identify patient safety incidents, which could 
also enable quantitative analysis of incidents 
and comparisons of e.g. hospitals, enhanc-
ing safety. 

Strengths and limitations
This study pooled incident reports from 81 
units within three hospitals in the catch-
ment area of one of the five university hos-
pitals: a major strength. The purpose of using 
voluntary incident reporting data is to iden-
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tify points of risk in the medication pro-
cess as extensively as possible, not to eval-
uate their incidences, or to compare differ-
ences in reported incidents in different med-
ication processes or between hospitals. Thus, 
combining data from different hospitals and 
their medication processes is a strength as 
the points of risks identified from the pooled 
data may be more transferable to other hos-
pitals and may be utilised to prevent similar 
incidents. 

However, not all incidents are noticed or 
reported (11) due to voluntary incident report-
ing system. Further, incident reports from 
the units that are not cancer treatment units, 
but that might infrequently manage cancer 
treatment were excluded. These units have no 
routine in cancer treatment; therefore, can-
cer patients in these units might have even 
a greater risk to experience a cancer or can-
cer support medication related incident. The 
data concerning incidents during the prepara-
tion of a drug/dose in the hospital pharmacy 
phase were incomplete since only hospital 
pharmacy in Satasairaala used the incident 
reporting system to report their own manu-
facturing incidents. The incident reports from 
these units and the pharmacies should be 
studied in the future. The severity of patient 
harm was assessed by expert assessors, i.e. 
researchers, which minimises the variation 
in patient harm assessment (10), providing 
a more truthful picture to support learning 
from errors.

Conclusions
The results can be transferable to the cancer 
medication processes of other organisations. 
There is a need for improvement actions and 
national consensus on how the patient safety 
incident reporting and learning systems need 
to be developed. Continuous training to all 
classifiers is needed to standardise the report-
ing practices. This would increase the reli-
ability and optimise the benefits of incident 
reporting. Moreover, involvement of medi-
cation safety coordinators in the classifica-
tion might improve the reliability of incident 
reporting. In Vaasa central hospital, a new 
practice has already been implemented: not 

only the patient safety coordinators but also 
the medication safety coordinator participates 
in processing incident reports. Future studies 
are needed to observe the impact of patient 
safety specialists on the reliability in incident 
reporting. Incidents might still happen in all 
phases of cancer medication process, but the 
more the organisations learn from incident 
reporting, the more benefits they will obtain 
to improve medication safety, since they are 
able to build more safeguards to their pro-
cesses.
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Johdanto
Lääkityspoikkeamat ovat yleisiä terveyden-
huollossa. Niistä koituu haittoja potilaille ja 
kustannuksia yhteiskunnalle. Erityisesti syö-
vän lääkehoitoprosessi on altis lääkityspoik-
keamille. Potilas- ja asiakasturvallisuutta vaa-
rantavien tapahtumien raportointiin ja niistä 
oppimiseen tarkoitettuja järjestelmiä voidaan 
hyödyntää lääkehoitoprosessien riskikohtien 
tunnistamisessa ja prosessin parantamisessa 
terveydenhuollon organisaatioissa. Tavoit-
teena oli vaaratapahtumaraporttien avulla 
tunnistaa syövän lääkehoitoprosessin riski-
kohtia, lääkityspoikkeamien haittaa potilaille, 
niihin myötävaikuttaneita tekijöitä, niiden 
takia tehtyjä toimenpiteitä ja niiden estämi-
seksi tehtyjä suojausehdotuksia sekä arvioida 
vaaratapahtumien potilaille aiheuttaman hai-
tan vakavuutta vertaamalla raportoitua hait-
taa asiantuntijatiimin määrittämään haittaan.

Aineisto ja menetelmät
Aineisto koostui kolmen sairaanhoitopiirin 
syöpähoitoyksiköissä (n = 81) vapaaehtoisesti 
raportoiduista vaaratapahtumista (n = 4 196) 
vuosina 2019 ja 2020. Asiantuntijatiimin ja 
syöpähoitoyksiköiden vaaratapahtumien luo-
kittelijoiden määrittelemien potilashaittojen 
vakavuuden arviointien välistä yhdenmukai-
suutta mitattiin laskemalla Cohenin kappa (κ). 

Tulokset
Syövän lääkehoitoprosessissa raportoitiin 608 
vaaratapahtumaa (332 poikkeamaa, 251 läheltä 
piti -tapahtumaa ja 25 muuta tunnistettua 
riskitekijää) kaikissa prosessin eri vaiheissa. 
Alkuperäisissä luokitteluissa potilaalle aiheu-
tuneen haitan vakavuutta oli aliarvioitu verrat-
tuna asiantuntijatiimin arvioon. Asiantuntija-
tiimin ja yksiköiden luokittelijoiden arviointien 
välinen yhdenmukaisuus oli hyväksyttävä (κ > 
0.41) vain neljässä yhdestätoista syövän lääke-
hoitoprosessin vaiheessa; kaikkien potilashait-
tojen vakavuuden arviointien vertailujen luo-
tettavuus oli kohtalaista (κ = 0.31). 

Johtopäätökset
Syövän lääkehoitoprosessin kaikissa vaiheissa 
raportoitiin vaaratapahtumia. Potilaalle aiheu-
tuneen haitan arviointia on yhdenmukaistet-
tava. Henkilökunnalle on tarjottava jatkuvaa 
koulutusta ja lääkitysturvallisuuskoordinaat-
toreiden asiantuntemusta on hyödynnettävä, 
jotta voidaan lisätä raportoinnin luotettavuutta 
ja vaaratapahtumista oppimista.

Avainsanat: vaaratapahtumaraportointi, 
syöpä, lääkehoitoprosessi, arvioitsijaluotetta-
vuus, lääkitysturvallisuus, riskikohta
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