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AIM OF THE STUDY
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Theoretical framework: factors predicting use of hazardous drug (HD) safe-handling precautions (Polovich and 
Clark 2012). From “Predictors of Hearing Protection Use for Hispanic and Non-Hispanic White Factory Workers,” by D.M. 
Raymond 3rd, O. Hong, S.L. Lusk, & D.L. Ronis, 2006, Research and Theory for Nursing Practice: An International Journal, 
20, p. 129. Copyright 2006 by Springer Publishing Company, LLC. Adapted with permission.

Overarching methodology

‘Framework Synthesis’

https://onlinelibrary.wiley.com/doi/10.1111/jocn.17488#jocn17488-bib-0063


• Area of interest mainly studied through surveys in 

different countries and different populations (24/38 

studies )

• Global representation with Thailand and Turkey 

researching the most in the last 5 years

• Global side effects data (15/38) 

• The framework is the most used theoretical 

underpinning(6/38)

• Three different levels and not just at Individual 

responsibility; cultural, shared and individual. 

• Self-reported mainly espoused – what should happen 

• Globally Perception and Experience are not always 

equal when talking about potential exposure

• Observation studies shows that no matter what the 

level of knowledge is the chaos of the working 

environment changes the use of PPE.

• Side effect papers are showing similar patterns across 

the globe. 

Interpretation of main findings:

Patterns of categories 





Quantitative Methodology

Framework Synthesis: 
• Survey (Polovich & Clarke 2012)

• Recruitment: UKONS membership

• Criteria – administering chemotherapy

• Asked if they wanted to participate in 

interviews ( N=120)

Female 621

Male 45

Undisclosed 9

Total Participants 675

Participants 

Ethical approval was through Edinburgh Napier University 



Factors Predicting Use of Hazardous Drug 

Safe-Handling Precautions Questionnaire 

Predictor Variables Description Sample Question Number of items Response question

Knowledge of hazard Knowledge about chemotherapy exposure and usage of PPE Chemotherapy can enter the body by breathing it in 12 True, False, don’t know

Self-Efficacy Confidence in using the PPE I am confident that I can use PPE properly 7

Four-point scale from

strongly agree to

strongly disagree

Perceived Barriers

Address the need for and efficacy. of PPE, time for use, and 

other physical and emotional discomfort hindrances to

wearing PPE

I don’t think PPE is necessary 13

Four-point scale from

strongly agree to

strongly disagree

Perceived risks

Seriousness of the occupational

exposure for one’s health, probability of current and future 

harm to oneself, and one’s risk in relation to coworkers

Exposure to chemotherapy is a serious problem at work 7

Four-point scale from

strongly agree to

strongly disagree

Interpersonal influence

How often do coworkers use PPE and

how important the respondent

feels the use of PPE is for coworkers

How often do the following people wear personal 

protective equipment when handling chemotherapy?
7

Four-point scale from

strongly agree to

strongly disagree

Perceived Conflict of 

Interest

How PPE use might be affected by a workers’ ability to 

protect themselves and provide patient care

Wearing personal protective equipment makes my 

patients worry
6

Four-point scale from

strongly agree to

strongly disagree

Work safety climate
Accessibility of PPE, how safety is assessed by managers, 

training, the cleanliness of the workplace, coworker support, 

and safety policy

Gloves for chemotherapy are readily accessible in my 

work area
21

Five-point scale, 

from strongly agree

to strongly disagree

(Includes neutral)



Results: Descriptive Statistics for 

Theoretical Predictor Variables (N =675 )

Variable Name N Mean S.D

Range

Results from survey Meaning
Observed Possible

Knowledge 675 10.4 1.37 4-12 0-12
Survey results indicate higher 

knowledge amongst the Nurses 
Higher score indicate higher Knowledge

Self-efficacy 675 22.3 3.72 11-28 7-28
Survey results indicate higher self-

efficacy amongst the Nurses 

Higher score indicate higher Self-
efficacy

Perceived 
barriers

675 20.3 5.62 13-43 13-52
Survey results indicate low 

perceived barriers amongst the 

Nurses

Higher score indicate higher perceived 
barriers

Perceived risks 675 2.8 0.34 1.7-4 1-4
Survey results indicate moderate 

perceived risks amongst the 

Nurses 

Higher score indicate higher perceived 
risks of harm

Interpersonal 
influence

675 17.7 3.20 1-20 0-20
Survey results indicate high 

interpersonal influence 

Higher score indicate a more positive 
view of coworker's attitude

Conflict of 
interest

675 8.96 3.05 6-18 6-24
Survey results indicate low conflict 

of interest amongst the Nurses

Higher score indicate higher conflict of 
interest

Workplace 
safety climate

675 84.6 14.30 35-105 21-105
Survey results indicate moderate 

safety climate in the workplace 

Higher score indicate a better safety 
climate



Global comparison: Descriptive Statistics for Theoretical 

Predictor Variables 

• Dr Karen Campbell 

Dr. Karen Campbell - Associate Professor at Edinburgh Napier University, Brussels 7th, 2025



Variable Name Age                       (rs) Years of nursing experience (rs) Years of oncology experience (rs)
Years of chemotherapy experience 

(rs)

No of patients treated by the 

participant per day (rs)

Knowledge 0.093* 0.063 0.052 0.101** -0.027

Self-efficacy 0.103** 0.133** 0.101** 0.105** -0.014

Perceived barriers -0.141** -0.145** -0.138** -0.142** 0.040

Perceived risks -0.111 -0.057 -0.019 -0.011 0.018

Interpersonal influence 0.068 0.040 0.009 0.001 0.071

Conflict of interest -0.116** -0.103** -0.082* -0.098* -0.032

Workplace safety climate -0.156** 0.171** 0.120** 0.117** -0.052

Total Safe Handling Precautions Global (N=602) ̂  10 

items ( Polovich& Clarke 2012) 0.082* 0.085* 0.086* 0.081* 0.050

Total Safe Handling Precautions UK (N=602)^ 6 items

-0.013 -0.012 -0.010 -0.028 0.064

Total Safe Handling Precautions UK (N=602) 13 items 

with Closed system .061 .073 .055 .050 .092*

Total Safe Handling Precautions UK (N=602) 12 items 

without closed system .051 .057 .041 .035 .112**

Spearman rank coefficient (rs)
*Correlation is significant at level p < .05.
** Correlation is significant at level p<.01
^ Total safe handling precautions are calculated for 602 participants who have both administered and disposed of the chemotherapy. (Ten items for Global and 6 items for UK)
Safe Handling 13 items (Closed system, chemotherapy gloves, other gloves, chemotherapy gowns, Plastic apron, eye protection, and respirators/masks) new UK scoring
Safe Handling 12 items (chemotherapy gloves, other gloves, chemotherapy gowns, Plastic apron, eye protection, and respirators/masks) 
new UK scoring without Closed system

Correlation Between Sample Characteristics 

and theoretical Predictors (N=675)



Workplace UK regions



Age of Participants 



Nursing experience vs

chemohandling experience



Perceived controls to minimise risk

Closed Systems Breakdown

Frequency of 

usage of Closed 

System 

N = 747

Always 

Very 

Frequently

Occasionally Rarely 

Very 

Rarely 

Never Used 

Never 

used

During 

Administration

325(44%) 95 (13%) 49 (7%) 19 (3%)

33 

(4%)

226 

(30%)

521 

(70%)

226 

(30%)

Used—Had experience using the closed system (includes frequency from always, very frequently, occasionally, 

rarely, very rarely).

Never used- No experience using the closed system (includes only the Never category)

Safe Handling Precautions 

*Administration 

N=747

Disposal                    

N=682

Handling excreta

N=502

Used        n 

(%)

Never used n 

(%)

Used      n 

(%)

Never used 

n (%)

Used      n 

(%)

Never used 

n (%)

Biosafety cabinet N/A N/A N/A N/A N/A N/A

Closed system 521* (70%) 226* (30%) N/A N/A N/A N/A

Gloves labelled for use with 

chemotherapy

466 (62%) 281(38%) 430 (63%) 252 (37%) 298 (59%) 204 (41%)

other gloves (e.g., vinyl) 393 (53%) 354 (47%) 359 (53%) 323 (47%) 299 (60%) 203 (40%)

Double gloves 110 (15%) 637 (85%) 93 (14%) 589 (86%) 77 (15%) 425 (85%)

Gowns labelled for use with 

chemotherapy

111 (15%) 636 (85%) 102 (15%) 580 (85%) 56 (11%) 446 (89%)

Plastic aprons* 723 (97%) 24 (3%) 655 (96%) 27 (4%) 492 (98%) 10 (2%)

Re-use Plastic aprons N/A N/A 50 (7%) 632 (93%) 17 (3%) 485 (97%)

re-use disposable gloves N/A N/A N/A N/A N/A N/A

eye protection* 320 (43%) 427 (57%) 256 (38%) 426 (62%) 159 (32%) 343 (68%)

Respirator/mask* 380 (51%) 367 (49%) 320 (47%) 362 (53%) 234 (47%) 268 (53%)

*Failed to ask about the process 

between pharmacy and storage.

*Failed to ask to what level of 

thickness of plastic apron. 

*Influenced by COVID PPE



Correlation between the 

theoretical predictors

Variable Name Knowledge Self-efficacy Perceived barriers Perceived risks Interpersonal influence
Conflict of 

interest

Workplace safety 

climate

Self-efficacy -.044

Perceived barriers .032 -.453**

Perceived risks -.021 -.335** .265**

Interpersonal influence -.078 .242** -.381 -.153**

Conflict of interest -.014 -.289** .514** .303** -.260**

Workplace safety climate -.047 .676** -.556** -.333** .301** -.400**

Total Safe Handling 

Precautions(Global)(N=602) ^ -.015 .030 -.043 -.062 .055 -.024 .007

Total Safe Handling Precautions 

(UK) (N=602)^ -.065 .051 -.051 -.035 .028 -.001 .070

Total Safe Handling Precautions UK 

(N=602) 13 items with Closed 

system
-.061 .049 -.077 -.066 .085* -.045 .031

Total Safe Handling Precautions UK 

(N=602) 12 items without closed 

system
-.077 .056 -.096* -.067 .090* -.050 .039

Spearman rank coefficient (rs)

*Correlation is significant at level p < .05.

** Correlation is significant at level p<.01

^ Total safe handling precautions are calculated for 602 participants who have both administered and disposed of the chemotherapy.

Safe Handling 13 items (Closed system, chemotherapy gloves, other gloves, chemotherapy gowns, Plastic apron, eye protection, and respirators/masks) new UK scoring

Safe Handling 12 items (chemotherapy gloves, other gloves, chemotherapy gowns, Plastic apron, eye protection, and respirators/masks) new UK scoring without Closed system



• We are expected to prepare 

MAbs on the ward with 

minimal protective 

equipment.

• We only use closed systems 

for preparing MABS and not 

administering. Lots of push 

back from management 

about the cost of closed 

systems





DIVIDED COMMUNITY 

some of your questions 
are leading and seeking 

to create a problem 
where none exists

I don't think this survey takes into account that My health 

board uses/supplies/trains PPE correctly, but I think its 

below par. UK standard for PPE isn't the same as other 

international standards. I was trained overseas and PPE 

requirements where very specific and defined at a 

government level. PPE for SACT use in the UK is vague and 

leaves it up to interpretation by each institution...... I find the 

PPE standards here are lower and don't take into account 

exposure to the occupational area and cross contamination. 

I perceive that there is a lack of understanding to how much 

cytotoxic exposure is in the occupation area. I also don't 

think health boards are aware of the all the contamination 

caused.



Health effects arranged as per frequency 

(HIGHEST – LOWEST)

Condition Frequency

Headaches 46

Hair loss 23

Eye irritation/sore eyes 16

Fatigue 12

Skin irritation/changes/dryness/itchiness/sore 12

Altered taste 11

Hair thinning 11

Nausea 10

Dizziness 9

Nasal irritation 7

Miscarriage 6

Smell of Chemo drugs 6

Dry skin 5

Low blood count/Immune/Neutrophils 5



Health Effects Quotes 

Excessive sickness • “I was having repeated chest infections, sore throats”.

Hair loss • “Lot of us lose our hair a lot”

• “I've found significant hair loss”.

• “Everyone gets hair loss”.

Bolusing • “Colleagues that have felt like lightheaded maybe headaches”.

• “That I would get a headache”

Perception of Cause • “There is an occupational risk of handling cytotoxic drugs as well as sort of monoclonal 

antibodies.”

• “We're definitely giving a wider variety of types of hazardous drugs Which will risk me”

• “All the kind of anti-cancer drugs you know, they're designed to kill cancer. So, you'd 

probably not gonna wanna be exposed to them unless you've got cancer”

• “Changing job lessened my symptoms”

No health-effects • “No, I would say like, I do feel fairly safe working with it”

• “I don't think physically speaking I've experienced anything.”

• ”I haven't noticed any issues. I've been pregnant twice. Whilst giving treatment and 

those babies both went to term were both above average birth weight,”

• “Don't think it's had an effect on my health that I know”

• “I don't, thankfully.”

• “No, because I've always felt quite safe at work”

• “No, I don't think anything's any different.”

Disbelief • “It's difficult to know” “scaremongering being going around”.

• “But actually, somebody handling the chemotherapy, there is no clear evidence”



No, I haven't. And I do have colleagues that have, you know, felt symptoms and have been giving 
chemotherapy, but that's not something ever happened to me….  

That's I guess my sort of concerns were when I was I gave the treatment when I was pregnant 
and expecting my sons….Weren't supposed to be bolusing the chemotherapy, but we were still 
hanging Infusional chemotherapy….. It's not when we're doing the Infusional chemotherapy. It's 
more being when they're giving the bolus treatments and have colleagues that have felt like, uh, 
like lightheaded maybe headaches. 

 More specifically, when it's a certain drug called cyclophosphamide that seems to be the one 
that seems to affect most people well, not most people, but people that are affected, that 
seems to be the drug that is uhm, that's most commonly giving them those effects. But sort of 
headaches…Lightheaded. Some people get, like, a  funny taste in their mouth when they've 
been giving it.  

So, these are things I've sort of heard from other colleagues, but it's not something that's ever 
happened to me. 





• Investigation into chemotherapy 

and pregnancy

• lack of policy around pregnancy 

in chemo units

• Pregnancy while expected to 

administer SACT

• Concerns during pregnancy and 

concerns re effects on fertility





Qualitative Methodology

Framework Synthesis: 
• Deductive & inductive coding was performed by all 

four individuals in the team. Interviews over teams or 

telephone and lasted from 20mins to 40 mins. 

• Recruitment: UKONS

• Criteria – administering chemotherapy
NHS England Region 15

NHS Scotland 4

Private Hospitals 4

Not disclosed 9

Female 28

Male 4

Total Participants 32

Participants 

Ethical approval was through Edinburgh Napier University 



• Staffing 

• Cost 

• Closed Transfer 

Device Systems

• Being valued 

• Risk assessment/ 

auditing 
They don't actually care.

They care about how many patients that 
you can treat and how much you can treat 

in a day and not actually the welfare of 
their staff.”

“I mean that that they're pretty they they're 
good. I mean they're on board really”

“manager supports purchase when
explained about safety”

Belief system

ORGANISATIONS ORGANISATIONS

CULTURAL 

PERCEPTION & 

EXPERIENCE



Cultural Perception 

Findings 
• Less protected than global colleagues .

• The UK is similar in health effect profile to global colleagues.

• Lack of consistency in use of closed systems. 

• Division in perception and experience within the cancer community

across the UK. 

• between the hospitals 

• between staff 

• Across the UK there is a perception of a moderate-level workplace safety climate.



Shared Perception 

Findings 
• There is a defined UK NHS PPE provision – apron and gloves!

• There appears to be a defined private hospital PPE provision- gowns, gloves eye and 

respiratory masks!  

• Communities can share health effects OR watch others suffering from side-effects OR be 

unaware of side effects. 

• Across the UK there is a perception that colleagues are safe to work with. 



Individual Perception 

Findings  

• Overall, there is a high level of  individual knowledge regarding the process and protocols for 

minimising the potential risk to occupational exposure. This does not necessarily translate to 

workplace safety. 

• Some individuals may suffer more health-effects than others.

• The survey shows overall individuals display a high level of ‘self-efficacy’ having the ability to 

influence their workplace safety, but this is felt less in the younger staff with less experience. 

• Younger staff with less experience, appear to have more perceived barriers & conflict of interest 

than older colleagues. 



Overall Interpretation

• Different perception of the potential for occupational exposure and a different 

experience of practice in administration of cancer treatments. 

• Opposite attitude as to whether this is a ‘problem’ needing to be solved. 

• Cancer community needs to come together and find a new ‘belief’ system to 

support everyone working in this field especially the new members to the 

community. 



Contamination & Air sampling  Study

Methodology 

• Surface and air contamination sampling 

was performed three times in a two-month 

period with separate inpatient and outpatient 

observation by a practice educator. 

• Pharmacy sampling (surface isolators, bench 

top, compounded products, bags, and trays) 

• The administration unit (transport bags, trays, 

and trolley arms, gloves, infusion pumps). 

• Air sampling devices were worn by the 

nurses, all shift. 

• All samples were analysed for 

cyclophosphamide, 5-fluorouracil, docetaxel, 

and paclitaxel.

• Liquid chromatography tandem mass 

spectrometry was used for the analysis of the 

drugs. 

• A steering group was convened working 

towards positive change and implementation 

of safety measures.



Pharmacy Results - Wipe sampling   



Pharmacy Results - Wipe Sampling   



Pharmacy Results - Wipe Sampling   



Results – Air sampling  



Safety First Group ! 

• Awareness of contamination coming through from 

Pharmacy.

• Exploration and implementation of armlets. 

• Consideration of face-fit masks , goggles and stronger 

purple aprons across the trust.

•Observation is effective in identification of nursing occupational 

exposure. 

•The surface and air sampling provided workflow evidence, as well 

as the current nursing practice.

•Future research will include follow up studies of a) pharmacy after 

implementation of closed systems and b)implementation of improved 

PPE. 



Results  



Continuation of local

risk assessment 

Continuation of Local 

resourcing 

More newly qualified

nurses and more

retirement 

Drivers for lower

skill mix 

Driver from Pharmacy to 

reconstitute more drugs



SACT 

Education 

Network

SACT Members 

Interest Group 

Practicing the legal right to protect every oncology worker 



k.campbell@napier.ac.uk

Thank you for listening 

Questions? 
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