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A B S T R A C T   

Purpose: Nurses are particularly at risk for occupational exposure to hazardous cancer drugs, risking both acute 
and chronic health effects. Knowledge on the implemented safety precautions into minimizing these risks is 
limited. 
Methods: The European Cancer Nursing Index (ECNI) was developed by the European Oncology Nursing Society 
(EONS) to illustrate the development and status of this profession. In this study, anonymous online survey data 
on occupational safety reported by European cancer nurses as part of the ECNI 2022, was analysed. 
Results: A total of 630 cancer nurses from 29 countries responded to the survey. A majority reported that written 
guidelines (n = 553, 88%) on safe handling and administration of hazardous drugs, personal protection 
equipment (PPE) and cytotoxic spillage kits (n = 514, 82%) were available at their workplaces. 130 (21%) nurses 
reported that wipe testing to assess any residual hazardous drugs on workplace surfaces were conducted sys
tematically at their workplaces. 185 (29%) nurses reported that nurses sometimes or always continued with their 
regular tasks (including handling hazardous cancer drugs) during pregnancy and breast feeding. 185 (29%) also 
responded that nurses at their workplaces did not receive an introductory education program before handling 
hazardous drugs. In total, 346 (55%) of the nurses reported that their workplace had a freedom to speak-up 
guardian or whistle blower policy for members of staff. 
Conclusions: Even if most nurses report that there are safety routines in place at their workplaces, the results 
reveal several serious occupational risks for European nurses handling hazardous cancer drugs. Actions are 
needed to improve and optimize occupational safety for nursing staff.   

1. Introduction 

Nurses are the largest group of healthcare providers and key mem
bers of cancer care teams in most care settings (WHO, 2020). Cancer 
nurses have a unique role in optimising patients’ safety as their tasks 
involve preparing, administrating, monitoring and following-up patients 
undergoing cancer treatments (Charalambous et al., 2018; Sharp et al., 
2019; Kelly et al., 2020). 

The rapid developments in cancer research offer new treatment op
tions, involving more complex treatment regimens, resulting in better 
outcomes but also challenges related to new toxicity profiles and to both 
patient and occupational safety (Mohanty et al., 2019; Dede et al., 
2023). 

Research has shown that patient and occupational safety goes hand 
in hand. In a Swedish study among over 2000 hospital health care 
workers at over 150 work units, patient safety climate and occupational 
safety climate were strongly positively related at unit level. The authors 
conclude that patient safety and occupational safety therefore should be 
considered concomitantly (Pousette et al., 2017). Occupational safety 
and patient safety cultures have been shown to significantly be associ
ated with the health care staffs’ safety performance. Therefore, 
improving the occupational and/or patient safety climate can lead to 
improvements in the nurses’ safety performance, resulting in fewer 
occupational incidents and also improving the quality of care (Aghaei 
et al., 2020). 

With the increasing cancer incidence and prevalence across Europe 
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(De Angelis et al., 2024), the use of hazardous cancer drugs also in
creases, thus the occupational exposure for nurses and other professions 
also increases. Hazardous cancer drugs include cytotoxic therapies that 
have hazardous characteristics and are toxic to genes, reproductive or
gans and other body systems. 

Unsafe handling of cancer drugs has been frequently reported and 
could have catastrophic consequences for healthcare workers (Nouri 
et al., 2021). Research shows that nurses in cancer care are particularly 
at risk for occupational exposure to hazardous drugs (Silva et al., 2017; 
Friese et al., 2020; Yu, 2020). There is clear evidence of both acute and 
chronic health effects from occupational exposure to these drugs, 
including allergic skin reactions but also more serious risks related to 
fertility (such as infertility, miscarriages, fetal abnormalities) and even 
cancer (Yu, 2020; Jiang et al., 2023, Hodson et al., 2023). 

The World Health Organization (WHO) advocate that occupational 
health or occupational safety, involves all aspects of safety in the 
workplace and that more focus is needed on the prevention of hazards 
(World Health Organisation, 2024). Previous research has shown that 
safety culture in cancer care varies both between and within countries 
and is impacted by cancer nurses’ education opportunities and level of 
recognition in the health care settings they work in (Young et al., 2020; 
Yari et al., 2019; Sharp et al., 2019; Kelly et al., 2020; Drury et al., 2023). 

Occupational safety also includes factors related to working condi
tions, such as working times. Research has shown that long shifts and 
excessive overtime among nurses are associated with stress, resulting in 
lower perceived care quality and/or poorer patient safety as well as 
more care activities left undone (Griffiths et al., 2014; Cho et al., 2016). 
The EU working time directive (European Parliament, 2003) sets out 
minimum safety and health requirements including periods of daily 
(minimum rest period of 11 consecutive hours in every 24 h) and weekly 
rest (an uninterrupted 24-h rest period), annual leave, breaks and 
maximum weekly working time (maximum average working week of 48 
h including overtime). The implementation of this directive in the health 
care sector have been questioned and discussed (Waurick et al., 2007; 
Datta and Davies, 2014) and the compliance has previously been re
ported as low (Goncalves-Henriques et al., 2022). 

By promoting and fostering a safety culture, where members of staff 
feel safe to always report mistakes or near misses (Schwappach and 
Richard, 2018; Sharp et al., 2019), providing clear guidelines and rou
tines for staff handling hazardous cancer drugs and making sure that the 
staff are well educated for their tasks (Friese et al., 2020; Aebersold 
et al., 2021), employers can minimize the occupational risks. Specific 
actions could reduce the risk for occupational exposure, such as 
providing adequate personal protection equipment (PPE) and spill kits 
at all times, using closed system transfer devices (CSTDs), and per
forming systematic wipe testing on work surfaces to assess for any re
sidual hazardous drugs (Friese et al., 2020; Vyas et al., 2014). 

In 2023, the European Commission published new guidelines (Eu
ropean Commission, 2023) for safe management of hazardous medicinal 
products at work. These guidelines include an overview of good practice 
advice, aiming at reducing workers’ exposure to hazardous medicinal 
products. However, these guidelines are non-binding for the European 
Union (EU) member states. 

The European Cancer Nursing Index (ECNI) was developed by the 
European Oncology Nursing Society (EONS) to illustrate the develop
ment and status of this profession across Europe (Sharp et al., 2020). The 
ECNI 2020, included profiles for each country’s cancer nursing devel
opment, and were based on survey and interview data from cancer 
nurses as well as public workforce statistics (EONS, 2020). This tool was 
designed to display the development of cancer nursing in each country, 
as well as for Europe as a whole. The evaluation of the ECNI 2020, used 
for advocacy purposes to improve recognition of cancer nursing across 
Europe, also indicated some alarming results, mainly on occupational 
safety risks, but with a large variation both within and between 
countries. 

The ECNI 2022, based solely on online survey data from cancer 

nurses, focused more on the individual cancer nurses’ workplaces, 
rather than the country they represented, to better highlight differences 
and also to follow up the reported safety concerns from 2020. Similar 
national profiles and compared data from 2020 to 2022 have been 
presented at EONS web page (EONS, 2022). 

Despite the recent developments in cancer care and the latest de
cades’ focus on safety aspects (including development of guidelines and 
regulations), little is known with regard to the occupational risks that 
clinical European cancer nurses are exposed to. 

2. Aim 

The aim of this study was to describe aspects of occupational safety 
reported by European cancer nurses. 

3. Materials and methods 

3.1. Design and context 

The ECNI 2020 (with total scores from 0 to 100) included 22 items 
covering the following dimensions: 1. Education and Career Develop
ment (max score 23), 2. Patient and Occupational Safety (max score 36), 
3. Recognition (max score 20), 4. Working Conditions (max score 20), 
Retention and Impact (max score 18) and 5. Workforce statistics (max 
score 3). The present cross-sectional study includes data from the ECNI 
2022 (presented under Data collection below), reported by European 
cancer nurses. In addition to demographic data (age, gender, country of 
practice, experience in nursing and cancer care), the analysis in this 
current study included ECNI 2022 data from the ECNI dimensions: Pa
tient and occupational safety (8 items), Working conditions, Retention 
and Impact (2 item) and Education and career developments (1 item). 

3.2. Data collection 

The ECNI 2022 update mainly focused on the respondents’ individ
ual workplaces, rather than for the status in their whole country, to 
better illustrate regional and local differences. The extended ECNI 2022 
also included data on staffing levels and experiences from cancer care 
during the Covid-19 pandemic. 

During May through December 2022, cancer nurses across Europe 
were invited via EONS active members and activities (meetings, news
letters, social media posts, e-mail) to anonymously respond to the online 
survey (created in Google forms) via a web link published on EONS web 
page. 

National cancer nursing organizations across Europe were contacted 
and encouraged to share the invitation to participate among their 
members. An information letter (Supplement 1) was provided, including 
information on the ECNI, purpose and processes. Both the information 
letter and the survey were translated from English (by native speaking 
cancer nursing experts) into the following languages (Croatian, Czech, 
Dutch, Estonian, Finnish, French, German, Greek, Icelandic, Italian, 
Polish, Portuguese, Russian, Spanish, Swedish, and Turkish). Respond
ing nurses could choose which language they preferred to respond in. 
The non-English responses were translated back to English, by the same 
experts, before data were analysed. The translations were not further 
validated. The survey was estimated to take 10–15 min to complete. No 
personal information, such as names, addresses or workplace informa
tion were collected in order to guarantee confidentiality and anonymity. 

Responses from healthcare professionals working in countries 
outside of the WHO European Region, from other professions, as well as 
nurses working in other disciplines than cancer care, were excluded. 

4.3. Analysis 

The survey data were summarized in an Excel spreadsheet, in the 
original languages and then translated back to English. Demographic 
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characteristics and the scores of the selected ECNI 2022 items were 
summarized, using descriptive statistics. Missing data were described for 
each item. All statistical analyses were performed using the software 
SPSS v. 29.0.1.0 (IBM, Armonk, NY, United States.). 

4. Results 

A total of 630 nurses from 29 countries responded to the online ECNI 
2022 survey, with most nurses from Sweden (n = 99, 15.7%), Italy (n =
98, 15,6 % and Spain (n = 95, 15.1%). Most responders were female (n 
= 562, 89.2%) and had worked ≥21 years as a nurse (n = 287, 45.6%). 
The nurses’ experience in cancer care varied and were fairly well 
distributed, with the most frequent response ≥21 years (n = 152, 24.1%) 

(Table 1). 

4.1. Occupational safety 

In total, 553 (87.8%) of the responders reported that written 
guidelines for health care professionals on safe handling and adminis
tration of hazardous drugs were available at their workplace. Most also 
reported always having access to both PPE and cytotoxic spillage kits 
when administering hazardous drugs (n = 514, 81.6%). Thirty-three 
nurses (5.2%) reported not (not at all) having access to either PPE or 
cytotoxic spillage kits. The extent of nurses preparing hazardous drugs at 
their workplaces, rather than by pharmacy staff in controlled labs, 
varied. Most responders (n = 405, 64.3%) reported that nurses never 
prepared hazardous cancer drugs at their workplaces, while 133 
(21.1%) reported that it very rarely happened. Ten nurses (1.6%) re
ported it occurring every month, while 75 (11.9%) reported that cancer 
nurses prepared cancer drugs every week. 

One hundred and thirty nurses (20.6%) reported that wipe testing to 
assess any residual hazardous drugs on workplace surfaces were con
ducted systematically at their workplaces (Table 2). 

4.2. Occupational risks during pregnancy and breast feeding 

A majority (n = 393, 62.4%) of the nurses responded that written 
guidelines for handling hazardous drugs during pregnancy and/or 
breast feeding were available at their workplace, while 115 (18.3%) 
stated that no guidelines were available, and 129 nurses (19%) were 
unsure (Table 2). 

In total, 438 (69.5%) nurses reported that pregnant or breastfeeding 
nurses were assigned other tasks that without direct contact with haz
ardous drugs at their workplace, while 185 (29.3%) reported that nurses 
sometimes or always continued with their regular tasks, (including 
handling hazardous cancer drugs) during pregnancy and breast feeding 
(Table 2). A majority (n = 391, 62.1%) reported that, in their experi
ence, there were no risk of negative consequences if a nurse planning or 
during pregnancy/breastfeeding asked for alternative duties to avoid 
occupational exposure to hazardous drugs, while 226 (35,9%) reported 
that these risks existed (always or sometimes), Table 2. 

4.3. Education 

In total, 336 (53.3%) nurses responded that newly employed nurses 
received an introductory education program before they start to 
administer hazardous drugs at their workplace, while 185 (29.4%) 
responded that nurses at their workplaces did not receive such educa
tion. When viewing data by country, a large variation appears. While 
most nurses in some countries (such as Spain, Italy, Greece and 
Portugal), report no introductory education, most nurses in other 
countries (such as Sweden, Ireland, The Netherlands, UK, Finland, 
Poland and Georgia) reported introductory education programs being in 
place at their workplaces (Table 3). 

Three hundred and twelve (49.5%) nurses reported that a post- 
graduate university level training program in cancer nursing was 
available in their country, whilst 124 (19.7%) reported a non-university 
program being available and 193 (30.6%) reported no post-graduate 
training programs being available in their country. 

4.4. Whistle blower policies and adherence to working time directive 

In total, 346 (54.9%) of the nurses reported that their workplace had 
a freedom to speak-up or whistle blower policy for members of staff, 
while 92 (14.6%) reported not having and 190 (30.2%) not being sure if 
such a policy was in place (Table 4). Looking at the distribution between 
countries, the responses varied. While most nurses reported having a 
policy in place in some countries (such as the United Kingdom, Poland, 
Finland, Portugal, Sweden and Italy), most nurses in other countries 

Table 1 
Characteristics for the responding nurses (n = 630).  

Variable N (%) 

Age 
≤30 73 (11.6) 
31–40 185 (29.4) 
41–50 194 (30.8) 
51–60 150 (23.8) 
≥61 25 (4) 
Missing 3 (0.5) 
Gender 
Woman 562 (89.2) 
Man 65 (10.3) 
Non-binary 1 (0.2) 
Prefer not to respond 2 (0.3) 
Missing 0 (0) 
Years as a nurse 
≤5 55 (8.9) 
6–10 99 (15.7) 
11–15 98 (15.6)) 
16–20 91 (14.4) 
≥21 287 (45.6) 
Missing 0 (0) 
Years in cancer care 
≤5 129 (20.5) 
6–10 138 (21.9) 
11–15 130 (20.6) 
16–20 79 (12.5) 
≥21 152 (24.1) 
Missing 2 (0.3) 
Country 
Sweden 99 (15.7) 
Italy 98 (15.6) 
Spain 95 (15.1) 
Greece 37 (5.9) 
Portugal 31 (4.9) 
Ireland 27 (4.3) 
Belgium 26 (4.1) 
The Netherlands 25 (4.0) 
Germany 24 (3.8) 
United Kingdom 22 (3.5) 
Norway 16 (2.5) 
Switzerland 16 (2.5) 
Croatia 14 (2.2) 
Georgia 13 (2.1) 
Finland 13 (2.1) 
Poland 12 (1.9) 
Cyprus 9 (1.4) 
Estonia 7 (1.1) 
Iceland 5 (0.8) 
Slovenia 5 (0.8) 
Austria 5 (0.8) 
Czech Republic 3 (0.5) 
Denmark 2 (0.3) 
Malta 2 (0.3) 
Bosnia and Hercegovina 1 (0.2) 
Lithuania 1 (0.2) 
Romania 1 (0.2) 
San Marino 1 (0.2) 
Serbia 1 (0.2) 
Country unknown 19 (3)  
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reported not having (such as Greece) or not being sure (such as Spain, 
Ireland, The Netherlands, Croatia or Georgia) if a speak up/whistle 
blower policy being in place at their workplace (Table 4). 

When asked if the European Working Time Directive was followed at 
the workplace, 280 (44.4%) reported that the directive always or most 
often (n = 236, 37.5%) was followed (Table 2). 

5. Discussion 

In this study, a large sample of cancer nurses from various European 
countries reported on different aspects on occupational safety, mainly 

Table 2 
Cancer nurses’ responses on education and patient/occupational safety items in 
the European Cancer Nursing Index (ECNI) 2022.  

ECNI Question (Q) N (%) 

Q1. Does your country have specialist (post-graduate) training in cancer nursing? 
Yes. A university-based cancer nursing program is recognised at a 
national level in my country 

312 
(49.5) 

Yes. A non-university cancer nursing program is recognised at a 
national level in my country 

124 
(19.7) 

No 193 
(30.6) 

Missing 1 (0.2) 
Q 6. Are there written guidelines for health care professionals available on safe 

handling and administration of hazardous drugs in your workplace? 
Yes 553 

(87.8) 
No 74 (11.7) 
Missing 3 (0.4) 

Q 7. Do you have written guidelines on handling hazardous drugs during pregnancy 
and/or breast feeding at your workplace? 
Yes 393 

(62.4) 
No 115 

(18.3) 
I am not sure 129 

(19.0) 
Missing 2 (0.3) 

Q 8. Are pregnant or breastfeeding nurses assigned other tasks that don’t involve 
direct contact with hazardous drugs at your workplace? 
Yes 438 

(69.5) 
Sometimes 125 

(19.8) 
No 60 (9.5) 
Missing 7 (1.1) 

Q 9. Does your organisation/workplace undertake regular wipe testing to assess for 
any residual hazardous drugs on work surfaces? 
Yes, systematically 130 

(20.6) 
Yes, but rarely 167 

(26.5) 
No 321 (51) 
Missing 12 (1.9) 

Q 10. Do you have access to a cytotoxic spillage kit and Personal Protective Equipment 
(PPE) when administering hazardous drugs at your workplace? 
Always, we have both PPE and spillage kits 514 

(81.6) 
We have access to PPE but not spillage kits 29 (4,6) 
We have access to spillage kits but not PPE 27 (4.3) 
We sometimes have access to PPE and/or spillage kits 21 (4.3) 
Not at all 33 (5.2) 
Missing 6 (1) 

Q 11. Do cancer nurses receive an introductory education program before they start to 
administer hazardous drugs at your workplace? 
Yes 336 

(53.3) 
Sometimes 104 

(16.5) 
No 185 

(29.4) 
Missing 5 (0.8) 

Q 12. Do nurses prepare hazardous drugs at your workplace? 
It never happens 405 

(64.3) 
It happens very rarely 133 

(21.1) 
It happens every month 10 (1.6) 
It happens every week 75 (11.9) 
Missing 7 (1.1) 

Q 13. Does your workplace have a speak-up or whistle blower policy for members of 
staff? 
Yes 346 

(54.9) 
No 92 (14.6) 
I am not sure 190 

(30.2) 
Missing 2 (0.3)  

Table 2 (continued ) 

ECNI Question (Q) N (%) 

Q 19. At your workplace do you experience that there is a risk of negative 
consequences if a nurse is planning pregnancy/are pregnant/breastfeeding and asks 
for alternative duties to avoid occupational exposure to hazardous drugs? 
Yes 94 (14.9) 
Sometimes 132 (21) 
No, never 391 

(62.1) 
Missing 13 (2.1) 

Q 18. At your workplace, do you follow the European Work Time Directive? 
Yes, we always follow the directive for cancer nurses working hours at 
my workplace 

280 
(44.4) 

Yes, most often but exceptions occur 236 
(37.5) 

No, we rarely follow the directive for cancer nurses working hours 40 (6,3) 
No, we never follow the directive for cancer nurses working hours 37 (5.9) 
I am not sure 34 (5.4) 
Missing 3 (0.5)  

Table 3 
The respondents report on newly employed nurses receiving introductory edu
cation before they starting to administer hazardous drugs at their workplace (n 
= 630).  

N 

Country Yes Sometimes No Missing Total 

Sweden 80 10 6 3  
Italy 28 19 51 0  
Spain 21 23 50 1  
Greece 4 11 22 0  
Portugal 8 6 17 0  
Ireland 26 1 0 0  
Belgium 19 3 3 1  
The Netherlands 24 0 1 0  
Germany 13 7 4 0  
United Kingdom 20 2 0 0  
Norway 13 1 2 0  
Switzerland 9 4 3 0  
Croatia 3 3 8 0  
Georgia 11 0 2 0  
Finland 11 1 1 0  
Poland 8 1 3 0  
Cyprus 4 2 3 0  
Estonia 5 2 0 0  
Iceland 5 0 0 0  
Slovenia 2 0 3 0  
Austria 3 2 0 0  
Czech Republic 3 0 0 0  
Denmark 2 0 0 0  
Malta 2 0 0 0  
Bosnia and 

Hercegovina 
1 0 0 0  

Lithuania 0 0 1 0  
Romania 0 0 1 0  
San Marino 0 1 0 0  
Serbia 0 0 1 0  
Unknown country 11 5 3 0   

n (%) 
Total 336 

53.3) 
104 (16.5) 185 

(29.4) 
5 (0.8) 630 

(100)  
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related to handling hazardous cancer drugs at their workplaces. The 
results reveal several occupational risks. The knowledge gained could be 
used by both health care managers and other decision-makers to 
implement actions to optimize occupational safety for nursing staff and 
in turn, patient safety (Aghaei et al., 2020). 

An important and alarming finding in this study was that nearly a 
third of the responders reported that newly employed nurses failed to 
receive an introductory education program before starting to administer 
hazardous drugs. An additional proportion reported that nurses some
times received an introductory education. It is likely that these newly 
employed nurses received a general clinical induction, but high-risk 
tasks such as handling potent hazardous drugs, requires specific and 
comprehensive training, rarely included in general clinical induction 
programs for nurses. 

The European Commission’s guidelines from 2023 (European Com
mission, 2023) state that it is the employer’s responsibility to ensure that 
members of staff who handle hazardous drugs are adequately trained. 
These guidelines also point out that academic studies for professions 
with a high risk of exposure to hazardous medicinal products should 
include relevant education. However, one third of the nurses in this 
study reported that post-graduate training programs in cancer nursing 
were not available in their country. This is in line with previous research 
(Lahtinen et al., 2014), which concluded that within the European 
Higher Education Area, 27% of the 45 countries did not provide 
post-graduate nursing programs, even if some countries might have 
improved their education opportunities for some nursing specialties in 
recent years. Undergraduate and/or bachelor’s degree nursing programs 
provide education at generalist level (Lahtinen et al., 2014) and rarely 
include specific education for handling hazardous cancer drugs. The 
association between nurses’ education level and patient safety outcomes 

in European hospitals are well-established (Aiken et al., 2014). 
The rapid developments in cancer treatments with new drugs 

launched continuously, implies that ongoing education is needed to 
optimize both patient and occupational safety. Research has shown that 
practicing cancer nurses’ knowledge, confidence and performance 
improved after undergoing education programs in safe handling of 
hazardous cancer drugs (Aebersold et al., 2021; Nouri et al., 2021). In 
the current study we did not collect data on recurrent or continued 
education. Neither does the ECNI include data on the responding nurses 
own academic education levels. 

Other important findings raised concerns regarding the occupational 
risks for cancer nurses who are pregnant or breast feeding. The majority 
reported having specific routines in place, protecting pregnant or breast- 
feeding nurses from occupational exposure to hazardous cancer drugs. 
However, a substantial proportion of cancer nurses reported there being 
no specific guidelines available (n = 115, 18.3%). One out of five also 
reported that nurses sometimes or always continued handling hazardous 
cancer drugs during pregnancy and breast feeding. In addition, more 
than one third reported the risks of negative consequences if pregnant or 
breast-feeding nurses asked for alternative duties. Considering the well 
documented reproductive risks relating to occupational exposure to 
hazardous cancer drugs, this cannot be considered anything other than 
alarming and unacceptable (Jiang et al., 2023; Hodson et al., 2023). A 
recent study among Chinese nurses showed a nearly twofold increase in 
risk for premature birth among nurses handling hazardous cancer drugs 
(Jiang et al., 2023). 

Research shows that occupational risks are often overlooked and/or 
not identified (Connor et al., 2016; Friese et al., 2020). Despite this, only 
one out of five of the cancer nurses in our study reported that wipe 
testing/sampling to assess any residual hazardous drugs on workplace 
surfaces were conducted systematically at their workplace. The 
non-binding European Commission’s guidelines (European Commission, 
2023) recommend wipe testing be conducted to determine contamina
tion at least annually for relevant drugs, since dermal absorption has 
been suggested as the most likely route of occupational exposure to 
hazardous cancer drugs in cancer care settings (Connor et al., 2016). 
Furthermore, the guidelines state that the quality of the cleaning, as well 
as adherence to PPE use and other safety routines should be checked 
systematically. Comprehensive safety guidelines for handling hazardous 
cancer drugs should include wipe sampling, as a screening tool to 
evaluate environmental contamination as a potential exposure source 
and strive to reduce contamination levels as much as possible. However, 
research indicates that if wipe sampling is not performed correctly or if 
too few samples are collected, the amount of drug detected may be low 
(Connor et al., 2016). This raises the question as to the validity of 
mandating annual wipe testing. 

Positive results from this study were that most nurses reported al
ways having access to PPE and cytotoxic spillages kits and also that the 
EU Working Time Directive was most often followed. However, a small 
proportion of nurses reported not having access to PPE and rarely or 
never following the Working Time Directive. Further work is required to 
explore these outliers in clinical practice to explore what needs to be 
done to empower the nursing workforce as well as advocate for them at 
an organizational/country level. 

The US National Institute for Occupational Safety and Health 
(NIOSH) describes “The hierarchy of controls”, as a way of controlling 
exposure to hazards in the workplace. This includes the following five 
levels (in preferred order) of actions to reduce or remove hazards; 
Elimination, Substitution, Engineering controls, Administrative controls 
and PPE. Using this hierarchy lowers worker exposure and reduces risk 
of illness or injury (NIOSH, 2024) and could also be used for European 
healthcare organizations, in their efforts to improve occupational safety 
systematically. A working environment that encourages all members of 
staff to speak up when errors or near misses occur fosters a safety culture 
(Schwappach and Richard, 2018). To implement a freedom to speak up 
guardian or whistle blower policy is a way for health care organizations 

Table 4 
The cancer nurses report on having a speak up or whistle blower policy for 
members of staff at their workplace (n = 630).  

N 

Country Yes No I am not 
sure 

Missing Total 

Sweden 59 6 33 1  
Italy 65 17 16 0  
Spain 32 16 46 1  
Greece 13 15 9 0  
Portugal 27 2 2 0  
Ireland 10 6 11 0  
Belgium 14 2 10 0  
The Netherlands 10 2 13 0  
Germany 16 2 6 0  
United Kingdom 19 0 3 0  
Norway 8 3 5 0  
Switzerland 10 1 5 0  
Croatia 0 6 8 0  
Georgia 4 1 8 0  
Finland 11 2 0 0  
Poland 12 0 0 0  
Cyprus 6 2 1 0  
Estonia 6 0 1 0  
Iceland 5 0 0 0  
Slovenia 0 3 2 0  
Austria 4 0 1 0  
Czech Republic 3 0 0 0  
Denmark 1 0 1 0  
Malta 2 0 0 0  
Bosnia and 

Hercegovina 
0 0 1 0  

Lithuania 0 1 0 0  
Romania 0 1 0 0  
San Marino 1 0 0 0  
Serbia 0 1 0 0  
Country unknown 8 3 8 0   

n (%) 
Total 346 

(54.9) 
92 
(14.6) 

190 (30.2) 2 (0.3) 630 
(100)  
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to encourage their staff to speak up as well as informing them what will 
happen when they do. These policies need to be well known to all 
members of staff, in order for it to serve its purpose. In the current study, 
just over half of the cancer nurses reported that their workplace had a 
speak-up or whistle blower policy for members of staff at their work
place. The fact that one third of the nurses reported that they were 
unsure if such a policy was in place or not, indicates that if such a policy 
existed, it was not fully implemented. In a recent systematic review, 
(Kane et al. (2023) concluded that speaking up policies are important for 
patient safety, but the lack of agreed definition of the concept might be 
an explanation to the differences in how successful these policies are. 
The authors (Kane et al., 2023) define speaking up as; “a healthcare 
professional identifying a concern that might impact patient safety and using 
his or her voice to raise the concern to someone with the power to address it”. 

As previously discussed, more than a third of the nurses in our study 
reported risks for negative consequences if pregnant or breast-feeding 
nurses asked for alternative duties at their workplaces. This is a 
serious sign of poor safety culture and lack of effective speaking up 
policy. 

One of the strengths in this study is the large sample; reporting from 
clinical cancer nurses in many countries and various workplaces. The 
fact that the survey was anonymous and could be completed in various 
languages, contributes to the quality of the data. Limitations are that the 
study does not include data on the responders’ education level, type of 
workplace and that no validated data collection instrument was used, 
making comparisons with other studies difficult. The fact that the ECNI 
tool is not validated, entails no independent verification of the questions 
and responses, making it difficult to determine the full credibility of the 
results. The questions used and analysed in ECNI have, however, been 
developed by leading cancer nursing experts. After evaluating the ECNI 
2020 results, a group of experts (cancer nursing researchers and clini
cians) from different countries, revised and adapted the questions for the 
ECNI 2022, to improve rigor. However, the proportion of missing data is 
low (≤3 %) for all the items, indicating that the questions were relevant 
and understandable for the responding nurses. Further use of ECNI in 
scientific publications should, however include strategies for additional 
validation. 

There is a risk of selection bias as the survey was disseminated by 
active EONS members (typically experienced and well educated), which 
is reflected in the data. On the other hand, these experienced cancer 
nurses undoubtedly have a good insight in working conditions and 
occupational safety matters at their workplaces, which may have 
contributed to more reliable data. 

Another limitation is the great variation in the number of responses 
from the different countries, making comparisons inadequate. However, 
the purpose of this study was not to compare occupational safety in 
cancer nursing between European countries. Larger samples from each 
of the included countries would have enabled other possibilities, but 
they would also have required more resources for disseminating the 
study invitation. Few countries have cancer nursing registers that could 
have been used for dissemination. However, to compare occupational 
safety in cancer nursing between the European countries was not the 
purpose of this study. The aim was rather to present an overview of 
perceived occupational risks and the variation between workplaces. 

6. Conclusions 

Even if many health care providers actively focus on providing a safe 
working environment for cancer nurses, there are several occupational 
risks that could potentially be minimized with comprehensive safe
guarding programs that were followed up systematically. As well as 
patients should be protected from avoidable medical errors, cancer 
nurses and other members of staff need to be better protected from 
serious workplace related medical risks. Occupational exposure to haz
ardous cancer should be minimized at all costs. More research is needed 
to improve the awareness and knowledge of occupational safety among 

cancer nurses. Preferably, it will be designed as large-scale intervention 
studies with robust long-term evaluation and implementation strategies. 

CRediT authorship contribution statement 

Lena Sharp: Writing – review & editing, Writing – original draft, 
Validation, Supervision, Project administration, Methodology, Investi
gation, Formal analysis, Conceptualization. Per Fransson: Writing – 
review & editing, Validation, Formal analysis. Matthew Fowler: 
Writing – review & editing, Validation, Project administration, Meth
odology, Formal analysis, Conceptualization. Helena Ullgren: Writing – 
review & editing, Writing – original draft, Validation, Methodology, 
Investigation, Formal analysis, Conceptualization. 

Declaration of competing interest 

None of the authors report any conflict of interest to report. 

Acknowledgements 

We would like to thank the EONS Board and Team for support and 
encouragement. Specifically, we thank the cancer nursing experts who 
translated the survey and information letters as well as the EONS Past 
President Johan de Munter and Dr Gianluca Catania for important 
contributions during the study design and data collection process. We 
also thank the responding cancer nurses, who so generously shared their 
experiences with us. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.ejon.2024.102595. 

References 

Aebersold, M.L., Kraft, S., Farris, K.B., Scherdt, M., Olsen, M., Polovich, M., Shelton, B.K., 
Montgomery, G.H., Friese, C.R., 2021. Evaluation of an interprofessional training 
program to improve cancer drug therapy safety. JCO Oncol. Pract. 17, e1551–e1558. 

Aghaei, H., Sadat Asadi, Z., Mirzaei Aliabadi, M., Ahmadinia, H., 2020. The relationships 
among occupational safety climate, patient safety climate, and safety performance 
based on structural equation modeling. J. Prev. Med. Public Health 53, 447–454. 

Aiken, L.H., Sloane, D.M., Bruyneel, L., Van Den Heede, K., Griffiths, P., Busse, R., 
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