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ABSTRACT 

 

Background 
Antineoplastic drugs constitute an important cornerstone in treating malignant cancer 

diseases. The nurses administering these drugs risk developing short- and long-term side 

effects from exposure if not properly protected by personal protective equipment. The 

National Institute for Occupational Safety & Health produces guidelines and 

recommendations for healthcare personnel handling antineoplastic drugs in order to 

minimise exposure. 

 

Aim 
The aim of this study was to observe and describe registered nurses’ compliance to 

National Institute for Occupational Safety & Health guidelines and recommendations 

concerning the use of personal protective equipment during drug administration at a public 

hospital in Guangzhou, China. 

 

Method 
Data was collected at three different departments using structured direct observations, 

totalling 211 administrations encompassing day and evening shifts. 

 

Results 
Total compliance to National Institute for Occupational Safety & Health guidelines and 

recommendations was 0 percent as a result of non-existent gown use. The overall 

compliance for the use of double gloves was 76,3 percent. The Department of Medical 

Oncology had the highest department-specific compliance rate for double gloves at 80,7 

percent, whereas the evening shift at Chemotherapy Outpatient Department boasted the 

highest shift-specific compliance rate for the same item at 83,3 percent. 

 

Conclusion 
Interventions are needed concerning the use of personal protective equipment, in particular 

the use of gowns. Obtained hospital-specific guidelines did not include the procedure of 

drug administration, warranting the implementation of hospital-specific standard operating 

procedure guidelines encompassing this aspect. 
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BACKGROUND 

Health 

The definition of health is widespread and varied depending on the field from which it is 

defined. In essence, there are two main ways of defining health (Willman, 2014). The 

biomedical definition of health defines health as the absence of disease and thus, health 

stands in contrast with disease. The holistic (or humanist) definition of health is more 

varied in its approach and defines health as a process, in which health can still be achieved 

and experienced, even in the presence of disease (Willman, 2014; Medin & Alexandersson, 

2000). 

 

Cancer 

Epidemiology 

Cancer is a broad term that holds a negative connotation in today’s society, as it usually 

affects every individual directly or indirectly at some point in their life. Cancer is one of 

the leading causes behind mortality as well as morbidity in the world. There were 14 

million new cases of cancer in 2012, adding to the 8.2 million deaths related to cancer 

during the same year (World Health Organization [WHO], 2015). 

 

Furthermore, if established predictions turn out to be correct, the number of new cases of 

cancer will increase to 23.6 million by 2030 (Bray, Jemal, Grey, Ferlay & Forman, 2012). 

While cancer is most commonly associated with obesity, smoking and sedentary lifestyle, 

around 2 million cancer diagnoses are attributed to pathogens, which in turn further 

stresses the need for vaccination and sterile injection methods in order to reduce this 

number in the developing world (de Martel, Ferlay, Franceschi, Vignat, Bray, Forman and 

Plummer, 2012). 

 

Pathophysiology 

Cancer encompasses several kinds of disease, depending on the source of growth of the 

malignancy or neoplasm. Cancer is broadly defined as the accumulation of cells unable to 

control cell proliferation, which leads to the formation of cell masses that have the ability 

to invade and harm healthy tissue and organs belonging to the host, in this case the human 

(Casciato & Territo, 2012). 

 

The causes of this mass accumulation of uncontrollable cell stems from the fact that cancer 

cells either do not possess the ability to undergo apoptosis (also known as programmed cell 

death) or have a reduced tendency to go through apoptosis (Wong, 2011). When colonies 

of malignant cells form and manage to establish adequate blood supply to the amassing 

colony, they effectively form a tumour. This leads to further reduced apoptosis and an 

expeditiously growing tumour (Casciato & Territo, 2012). 

 

Treatment 

Radiation or surgical treatment comprises two commonstay treatments for malignant 

cancer diseases. These two types of treatment can be used in conjunction with 

antineoplastic drugs, even though the goal of treatment might differ depending on the stage 

of the cancer, from treatment in a medically curing sense to symptom reduction. In itself, 

antineoplastic drugs constitute the primary medical choice of cancer treatment (Casciato & 

Territo, 2012). 
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Antineoplastic drugs 

Antineoplastic drugs can be organized into several subgroups depending on the chemical 

structure and pharmacodynamics of the drug; alkylating agents, antimetabolites, anti-

tumour antibiotics, topoisomerase inhibitors, mitotic inhibitors and corticosteroids 

(American Cancer Society [ACS], 2015). Virtually all antineoplastic drugs are hazardous, 

but not all drugs classified as hazardous drugs are antineoplastic (National Institute of 

Occupational Safety and Health [NIOSH], 2014). 

 

Since the inception of antineoplastic drugs at the onset of the 1900s, the administration of 

chemotherapeutic agents has increased tremendously, as has the number of nurses and 

other healthcare personnel being at risk of exposure to antineoplastic drugs (Connor & 

McDiarmid, 2006). The expansion and development of antineoplastic drugs saw a massive 

upswing following the enactment of the National Cancer Act of 1971 in the U.S., which 

subsequently was an essential catalyst in the spread and use of medical oncology via 

antineoplastic drugs (DeVita, 2002). This effectively increased the number of drugs 

available post-development, as the number of drugs (pharmacological substances) showing 

anti-cancer properties per number of drugs screened increased tremendously following the 

introduction of more effective screening systems (DeVita & Chu, 2008). Furthermore, 

antineoplastic drugs have in recent years also been used to treat diseases non-cancerous in 

nature, such as rheumatoid arthritis, which further increases its usage in health care 

(Smolen et al., 2013). 

 

Exposure to antineoplastic drugs 

Antineoplastic drugs are hazardous and pose a danger to the health of administering nurses 

when improperly handled and as such, there is a great need for handling these safely (Skov 

et al., 1992; Nelson, 2010; El-Ebiary, Abuelfadl & Sarhan, 2013; Kopjar, et al., 2009). 

This health hazard not only constitutes long-term effects, but also short-term non-specific 

effects (Krstev, Perunicić & Vidaković, 2002). Nurses and other healthcare personnel 

previously exposed to antineoplastic drugs have reported symptoms ranging from sore 

throat, dizziness, headache, nausea and cough to gastrointestinal-related distress such as 

diarrhoea and vomiting (Harrison, 2001). Adverse outcomes of nurses’ exposure to 

antineoplastic drugs also include reproductive damage, spontaneous abortions and reduced 

fertility (Lawson, et al., 2012; Fransman, et al., 2007; Harrison, 2001; Martin, 2003; 

Valanis, Vollmer & Steele, 1999). As such, occupational exposure to antineoplastic agents 

is a serious issue in terms of occupational hazard and the safety of the nurse administering 

these drugs. 

 

In addition to the adverse effects of antineoplastic drugs on healthcare personnel, exposure 

on the skin of patients exposes patients to unnecessary risk (Kyle, 1982). Furthermore, 

exposure is also possible via route of environmental residue contamination on surfaces in 

healthcare settings (Sottani, Porro, Imbriani & Minoia, 2012). 

 

Levels of protection 

The levels of protection against exposure to antineoplastic drugs comprise engineering 

controls, administrative controls as well as personal protective equipment. Engineering 

controls comprise biological safety cabinets, needleless systems and other aspects of 

technology, whereas administrative controls constitute training programs and education of 

employees that serves to reduce risk through work practice. Finally, the last level of 

protection is personal protective equipment (NIOSH, 2009). 
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Guidelines and recommendations for the safe handling of antineoplastic drugs 

Guidelines and recommendations for the safe handling of antineoplastic drugs include 

provisions on the proper use of PPE in order for the nurse handling these to minimise the 

risk of exposure to antineoplastic to herself or her surroundings (Polovich, Olsen, & 

LeFebvre, 2014; NIOSH, 2014). As such, the purpose of guidelines and recommendations 

is to minimise occupational exposure and the hazardous side effects of antineoplastic drugs 

to healthcare personnel (NIOSH, 2004). 

 

Current guidelines and recommendations for the safe handling of antineoplastic drugs 

Guidelines and recommendations for the safe handling of antineoplastic drugs have been 

produced by governmental organisations as well as non-profit, professional organizations 

(Health Service Executive [HSE], 2013; NIOSH, 2004; Occupational Safety and Health 

Administration [OSHA], 1999; Canadian Association of Nurses in Oncology [CANO], 

2012; Polovich, Olsen, & LeFebvre, 2014; American Society of Health-System 

Pharmacists [ASHP], 2006). 

 

As opposed to entities responsible for law-making and enforceable regulations, the 

guidelines and recommendations put forth by professional organizations remain indicative 

in nature, acting more as a guide for the specific profession the organization represents in 

question. For oncology nurses and nurses working with antineoplastic drugs, the Oncology 

Nursing Society (ONS) provides tailored and up-to-date guidelines and recommendations 

for the safe handling of antineoplastic drugs, where the specific aspect concerning the use 

of PPE remains consistent with NIOSH guidelines (Polovich, Olsen & LeFebvre, 2014; 

NIOSH, 2014). Despite the similarities, ONS guidelines and recommendations remain 

more specific than their NIOSH equivalent in terms of the materials of the gloves and 

gowns in order to further minimise antineoplastic drug permeability. These include gloves 

made of nitrile, polyurethane or neoprene as well as a gown with tight fitting cuffs made of 

material with a polyethylene-coating. Latex gloves also provide adequate protection, but 

caution should be exercised in case of latex sensitivity (Polovich, Olsen & LeFebvre, 

2014). Conversely, vinyl-based gloves (such as polyvinyl chloride gloves) have shown 

higher permeability to antineoplastic drugs (Landeck, Gonzalez & Koch, 2015). 

 

Local guidelines and standard operating procedures 

The local hospital-specific guidelines and recommendations regarding the safe handling of 

antineoplastic drugs were obtained on-site in written Chinese. These local guidelines 

include directions for the handling of antineoplastic drugs during the process of 

compounding, but do not include guidelines and recommendations during the process of 

administering antineoplastic drugs to the patient (Appendix A). 

 

Outlined in the local guidelines for the use of personal protective items during the process 

of compounding include the use of double gloves, gown, eye cover, face cover as well as 

hair cover. Concerning the gloves, directions for use of latex and polyethylene gloves,  

(Appendix A). with specific instructions on how to ensure a tight seal around the cuffs 

 

These guidelines for the compounding of antineoplastic drugs in the preparatory phase 

resonate well with established NIOSH guidelines (NIOSH, 2014). Furthermore, local crisis 

management plans for work-related accidents in oncology care are also found within the 

same document (Appendix A). 
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When exposure to antineoplastic drugs on the skin or eyes occurs, the affected healthcare 

personnel shall immediately rinse with plenty of water or isotonic saline solution for more 

than 10 minutes (Appendix A). 

 

Compliance 

According to Aronson (2007), compliance is defined as completing an action, transaction 

or process. In nursing, Friberg & Scherman (2005) argue that compliance is often 

discussed in terms of patient compliance to taking medicines in the right amount and at the 

right time, but the concept of compliance also applies to a general concept based on the 

definition by Aronson (2007). 

 

Compliance to established guidelines and recommendations regarding the use of PPE when 

handling antineoplastic drugs remains inadequate in developing as well as developed 

healthcare settings (Penha, De Camargo & De Gutierrez, 2014; Al-Azzam, Awawdeh, 

Alzoubi, Khader & Alkafajei, 2015; Polovich & Martin, 2011; Boiano, Steege & Sweeney, 

2014; Polovich & Clark, 2012; Callahan, et al, 2016). 

 

Studies have shown that caregivers’ compliance to safety measures and precautions in 

handling antineoplastic drugs is directly correlated with minimal exposure and vice versa 

(Anderson, Puckett, Dana, Nguyen, Theiss & Matney, 1982; Kopjar, et al., 2009). Nurses 

who administered a greater number of doses but displayed proper precaution and 

compliance to PPE resulted in negative mutagenicity urine tests compared to nurses who 

administered fewer doses but showed poorer compliance to PPE standards (Labuhn, 

Valanis, Schoeny, Loveday & Vollmer, 1998). Furthermore, there is evidence linking the 

introduction of guidelines with decreased exposure for nurses handling antineoplastic 

drugs (Fransman, et al., 2007). 

 

By working towards, or exhibiting high compliance to established guidelines and 

recommendations for the safe handling of antineoplastic drugs, the nurse is actively 

working with health promotion by identifying and alleviating the risk of exposure that 

could harm the nurse or her surroundings and environment (Willman, 2014; Wills & 

Jackson, 2014). 

 

Factors affecting compliance 

Studies have shown that education and training of nurses handling antineoplastic drugs are 

important in order to improve compliance to safe handling guidelines and antineoplastic 

drug precaution in general (Polovich & Clark, 2012; Hennessy & Dynan, 2014; Polovich, 

2011). Despite the importance of education, studies have shown that there is a discrepancy 

between self-reported compliance and real compliance. Furthermore, negligence exists 

despite self-reported acquired knowledge of handling antineoplastic drugs (Bilski, 2004; 

Ben-Ami, Shaham, Rabin, Melzer & Ribak, 2001; Hon, Teschke & Shen, 2015). Polovich 

& Clark (2012) also argue that improving antineoplastic drug safe handling precautions is 

a shared responsibility between the nurse and her organization. Increasing nurse influence 

in decision-making for changes in safe handling precaution routines, peer-performance 

monitoring as well as involvement in PPE product review and selection help improve and 

sustain compliance rates (Hennessy & Dynan, 2014). 
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Core competencies of nursing 

Evidence-based practice (EBP), quality improvement (QI) and person-centred care (PCC) 

constitute three core competencies of nursing and form the basis of present-day nursing 

(Leksell & Lepp, 2013). Beneath the basis of being core competencies directing the nurse 

into a proper standard of nursing practice, EBP, QI and PCC also share similarities with 

the ICN code of ethics for nurses. In particular, quality improvement relates closely to 

element number three: “The nurse, acting through the professional organisation, 

participates in creating a positive practice environment and maintaining safe, equitable 

social and economic working conditions in nursing”. Furthermore, evidence-based practice 

is found in element number two (International Council of Nurses [ICN], 2012). Person-

centred care seeks to individualise the care according to each person’s abilities and 

resources. This presumes a bond between the patient and the nurse that is free from 

hierarchy and condescension. A central aspect of person-centred care is that patient 

education is given according to the patient’s needs and resources in an effort to strengthen 

the patient’s awareness and knowledge (Edvardsson, et al., 2009). 

 

The ICN code of ethics (2012) also stipulates that nurses shall continually remain 

competent by learning as well as actively develop evidence-based practice based on 

advancements in research and knowledge. NIOSH guidelines and recommendations are 

results of research turned into evidence-based practice and therefore remains relevant in 

regards to the professional responsibility and core competencies underpinning the nursing 

profession (NIOSH, 2014; ICN, 2012). 

 

Nursing in China 

Nursing education in China 

The nursing education in China (People’s Republic of China; P.R.C.) comprises five levels 

including diploma, advanced diploma, five-year undergraduate bachelor’s programme, a 

two-year long master’s programme as well as a doctoral degree in nursing science (Wang, 

Whitehead & Bayes, 2016). The former three are available to entry level students whereas 

the postgraduate programs require the completion of an undergraduate degree (bachelor’s 

degree). 

 

The diploma degree (three years) focuses primarily on technical skills, whereas the 

advanced diploma focuses on technical skills with an injection of theoretical nursing 

(Wang, Whitehead & Bayes, 2016). The Bachelor of Science in Nursing degree includes 

courses ranging from nursing science to basic medical sciences with clinical placements 

encompassing fields such as psychiatry, medicine and surgical departments totalling one 

year, typically exhausted consecutively in the final year. Albeit in existence, the 

postgraduate programmes continue to remain small in scope and availability (Deng, 2015). 

The evolution of nursing education into the domains of higher education in China follows a 

global trend to increase and preserve the integrity of the nursing profession and 

competence through similarities in educational standards (Baumann & Blythe, 2008). 

 

Problem statement 

Based on numerous search queries without results by the author, there is a lack of research 

and data concerning nurses’ compliance to safe handling of antineoplastic drugs in China. 

In addition, research regarding the experience of nurses concerning safe handling of 

antineoplastic drugs in China is also scarce.  
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Since there is a lack of data regarding this specific subject in China, it makes the subject 

even more important to study for several reasons. 

 

First off, studying this subject collects data that can be examined in accordance with the 

latest recommendations and guidelines based on current research in the field of safe 

handling of antineoplastic drugs during administration (NIOSH, 2004; NIOSH, 2014; 

Polovich, Olsen, & LeFebvre, 2014). Secondly, examining and comparing the NIOSH 

guidelines to local standard operating procedures (SOPs) may yield information regarding 

the pertinence of SOPs to current research and knowledge in the field. Finally, exploring 

the degree to which nurses use PPE to minimise exposure to antineoplastic drugs is 

important in improving the health of nurses administering antineoplastic drugs (NIOSH, 

2004; Polovich, 2011 & Connor, et al., 2010). 

 

AIM 

The aim of this study was to observe and describe the compliance to National Institute for 

Occupational Safety and Health Guidelines and Recommendations in terms of personal 

protective equipment use in clinical practice by registered nurses administering 

antineoplastic drugs at a public hospital in Guangzhou, China. 

 

METHOD 

Method of choice 

The method used in this study was structured direct observations. Structured direct 

observations is a method comprising the observation of certain aspects, behaviour and/or 

criteria based on a formal, pre-designed template of choice. Furthermore, it presupposes 

length of time per observation and the act of recording it (Polit & Beck, 2012). The 

structured direct observations were non-participating in nature; the author adhered to 

exclusively observing the nurses administering intravenous infusions of chemotherapeutic 

agents. 

 

Structured direct observations was used as the method of choice because of the ability to 

explore traits, healthcare culture and other phenomena acting in a foreign context. In 

addition, there are inherent challenges in gaining deep and interpretational meaning when 

conducting qualitative research in a foreign context requiring interpretational aid, which 

reinforced the quantitative approach to this study. (Polit & Beck, 2012; Van Nes, Abma, 

Jonsson & Deeg, 2010). 

 

Study population and inclusion criteria 

Inclusion criteria included the registered nurses having worked a minimum of 3 months at 

their respective departments and this inclusion criterion was chosen for the purpose of 

minimising the risk of nurses not being aware of hospital-specific SOP guidelines for the 

safe handling of antineoplastic drugs. Furthermore, only nurses administering intravenous 

infusions of antineoplastic drugs were chosen. Nurses who administered antineoplastic 

drugs in any other kind of formulation were excluded from the study, as were 

antineoplastic agents not classified as hazardous (NIOSH, 2014). Operations involving the 

administration of other types of intravenous infusions (such as antiemetic medicine given 

pre-chemotherapy) were also excluded. 
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The study population consisted of 27 registered nurses, with an accredited educational 

background in nursing (minimum of diploma, advanced diploma or bachelor’s degree) and 

license to practice nursing in P.R.C. All of the nurses worked in the Medical Oncology 

Department and Phase I Clinical Trial Department (inpatient departments) as well as 

Chemotherapy Outpatient Department at a public hospital in Guangzhou and were 

responsible for the administration of antineoplastic drugs. 

 

A consecutive selection was chosen for this study and as such, observations and subjects 

(registered nurses) were chosen sequentially based upon availability of operations 

compatible with inclusion criteria (Leopold, 2013; Forsberg & Wengström, 2008). 

 

Exclusion criteria 

On the opposite end, the exclusion criteria comprised registered nurses who supervised 

students during i.v. infusions wherein the students were partly or solely responsible for the 

administration of chemotherapy infusions as well as registered nurses supervising newly 

employed nurses participating in the introduction period. Furthermore, registered nurses 

who, for some reason, failed to take part in the explanation of the structure and nature of 

the observations given out by the informing nurse at the start of each shift were excluded 

from the study. 

 

Data collection 

An application asking for the permission to observe and collect data was sent to a professor 

at a nursing school affiliated to a university in Guangzhou via e-mail. Permission to 

observe and collect data was ultimately granted by the director of nursing department and 

the letter of invitation serving as the written permission was signed by the aforementioned 

professor. A copy of the letter of invitation was given to the department of nursing as a 

confirmation of identity and general purpose (Appendix B). All observations occurred 

between the period of August 22 and August 30. 

 

Observation instrument 

The direct observations focused on the use of personal protective equipment when nurses 

administered intravenous infusions of antineoplastic drugs in accordance with NIOSH 

guidelines and recommendations for the safe handling of antineoplastic drugs in health 

care. The observation instrument used was created by NIOSH Specifically, the applicable 

personal protective items chosen for observation (thus comprising the instrument) were 

gloves and gown since none of the patients were deemed “unruly or resisting 

administration”, nor were there any infant patients. As such, there were no patients 

qualifying for the warranted use of eye protection or respiratory protection in line with the 

guidelines of the instrument used (NIOSH, 2014). 

 

A total of two items (criteria) were observed for compliance, with each operation being 

assessed as in satisfying or not satisfying the NIOSH recommendations and guidelines. For 

the use of gloves, however, partial compliance was also noted seeing as administrations 

using only one pair of gloves were also documented. (NIOSH, 2014; Appendix C). 

 

Pilot study 

The first day (August 22) served as a pilot study and the observations from that day were 

therefore dismissed and excluded from the study as a result of shortcomings related to the 

structure of the observations.  
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All in all, the pilot study aided the structure of the study through learning about the 

recognition of antineoplastic i.v. infusion bags (see Appendix D). Furthermore, it improved 

the communication and familiarisation between the registered nurses comprising the study 

group as well as the observer. The pilot study also aided the study in ways of localisation 

among the different sections and locales of the department, leading to fewer missed 

opportunities of intravenous administrations of antineoplastic drugs. 

 

Observation procedure 

All of the registered nurses were told of the observations at the start of each shift in their 

native tongue, but no other information other than the need for observing antineoplastic i.v. 

infusions was given to the administering nurses or the informing nurse (who was neither 

informed of the specific aspects observed) in order to reduce the risk of observer bias, also 

known as the Hawthorne Effect (Polit & Beck, 2012). 

 

The structured observations followed the same pattern for each consecutive observation, 

with slight deviations between the inpatient departments and outpatient department. In the 

Department of Medical Oncology and Phase I Clinical Trial Department, the observer 

(author) followed the administering nurse from the site containing the chemotherapy 

infusion bag (medicine wagon or department pharmacy) to bedside, where the infusion was 

connected and initiated. This process took about three minutes on average at the inpatient 

departments. At the Chemotherapy Outpatient Department, the observer was situated 

behind a long desk where the nurses administered chemotherapy infusions and had a 

vantage point from which all nurses could be observed discreetly. Each infusion at the 

outpatient department took about 30 seconds. Observations at the respective departments 

were conducted with utmost discretion to minimise observer bias. In order to improve 

discretion and reduce researcher obtrusiveness further, the collected data from the 

observations were noted down electronically after each observation instead of being 

written down on a piece of paper (Polit & Beck, 2012). 

 

Observation schedule 

During the period of August 23 to August 25, data was collected during day shifts as well 

as evening shifts (August 26 was reserved for document collection and further orientation 

of the hospital (Appendix A)). For the period August 29-30, observations were made 

during the day shift at the Phase I Clinical Trial Department. However, none of the 

chemotherapy i.v. infusions administered at the Phase I Clinical Trial Department (tyrosine 

kinase inhibitors [TKI]) satisfied the study’s inclusion criteria concerning classification of 

hazardous drugs and as such, these operations were excluded from the study (NIOSH 

2014; Hartmann, Haap, Kopp & Lipp, 2009; Arora & Scholar, 2005). 

 

Data analysis 

Data collected was inserted directly into Microsoft Excel spreadsheets (version 1609) and 

compliance was measured in two separate terms, the use of gloves and the use of gown 

(Appendix E). These two terms contain different values, and as such, variables. The 

instrument used is inherently functional for the use of both dichotomous variables 

combined with categorical variables, depending on the personal protective item described 

(NIOSH, 2014). A dichotomous approach to variables implies the use of two variables, in 

this case “yes” or “no” (Polit & Beck, 2012). 
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Dichotomous variables were used when assessing the compliance to the use of gowns, as 

only one gown is recommended when handling antineoplastic drugs in accordance with the 

instrument used. However, the use of gloves warranted a different approach seeing as two 

gloves are recommended according to the instrument, but the phenomenon of one pair of 

gloves is also an option in the used instrument, as is the complete lack of gloves (NIOSH, 

2004; NIOSH, 2014; Appendix C). Therefore, categorical values were used for the term 

“gloves” in the instrument. Categorical values are utilized when there are more than two 

variables possible not quantitative in nature (Polit & Beck, 2012). 

 

The observations were numbered from one to 211 and each observation is tied to the use of 

gloves (categorical values) and gown (dichotomous values) in accordance with the 

instrument used (Appendix C) before being presented as diagrams and calculated in terms 

of rate of compliance accordingly. Total rate of compliance was calculated following the 

calculation of compliance rate for gloves and gowns. Furthermore, the data analysed was 

also divided up into separate subunits in order to measure compliance between different 

departments and different shifts. 

 

Validity 

According to Polit & Beck (2012), the validity of a study is determined by its inherent goal 

of being able to use and apply the results appropriate for the generalization of the study 

population (group), in practice measuring how well the design was. In support of this, 

several departments and different night shifts were included, in orde to increase the 

external validity of the study, in other words increasing the likelihood of the results staying 

constant if done again in the same clinical setting at the same departments; targeting the 

same population (Polit & Beck, 2012). 

 

Reliability 

All cytotoxic chemotherapy I.V. bags were marked with a small, white piece of paper as a 

standard of practice (for extra caution against liquid leakage) from the hospital pharmacy, 

which served as a secondary reassurance and confirmation (Appendix A; Appendix D). 

 

The instrument used in this study is based on many years of research in the field of 

occupational exposure to antineoplastic drugs for health care workers (NIOSH, 2004; 

NIOSH, 2014). Furthermore, the recommendations and guidelines for the safe handling of 

antineoplastic drugs produced by NIOSH and used in this study (Appendix C) are 

consistent with the guidelines of several other governmental bodies and professional 

organisations, with only minor deviations in the level of detail of the recommendations and 

guidelines separating them, thus effectively increasing the consistency and reliability of the 

latter (NIOSH, 2014; OSHA, 1999; ASHP, 2006; Polovich, Olsen, & LeFebvre, 2014 & 

Polovich, 2011). 

 

Ethical considerations 

The ethical considerations underpinning this study focuses on the aspect of professional 

integrity as it pertains to the nurses comprising the study group. It is imperative that 

caution is exercised when an explanation for the background, purpose as well as results is 

warranted. Full consent and regulatory acceptance is essential when conducting studies 

(Bowrey & Thompson, 2014).  
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The collected data was exclusively used for research purposes and no information 

regarding the observations or the participants was or will be used for non-research 

endeavours, in accordance with contemporary Swedish code of research ethics 

(Vetenskapsrådet, 2002). 

 

During the presentation of the author by the informing nurse, the nurses were also 

informed of the option to abstain from observations; two nurses decided to do this at the 

department of medical oncology. However, no nurses working at the Chemotherapy 

Outpatient Department or the Phase I Clinical Trial Department decided to opt out. It was 

of great importance that the nurses were informed about the nature of this study in their 

native tongue so that the participants could make an informed choice regarding their 

consent, in effect strengthening the integrity and autonomy of the nurses (Helgesson, 

2006). 

 

In accordance with principles of objectivity and authenticity in research ethics, all 

collected data corresponding to and answering the aim of the study was presented 

unchanged and in whole in order to preserve the objectivity and authenticity of the study, 

regardless if the results were deemed unfavourable or not (Marco & Larkin, 2000). 

Furthermore, no names or other means of identification that could possibly be traced back 

to the nurse were mentioned or recorded in this study. The analysis of collected data was 

conducted in private by the author using password-protected computer running Windows 

10 with the latest security updates and no printouts of the collected data was ever made. 

 

RESULTS 

In total, 211 operations of intravenous infusions with antineoplastic drugs were observed 

and described according to the instrument (Appendix C; Appendix E). 

 

All the results are presented in diagrams showing the compliance in numerical numbers (n) 

as well as a percentage rate (%), resulting in the compliance rate for each individual item 

(gloves and gown). Furthermore, the full compliance to NIOSH guidelines and 

recommendations, combining the two items (gloves and gown) is also displayed in a 

diagram (numerical and percentage rate) following the compliance rates of the individual 

items. 

 

Compliance rates were also divided up and calculated according to department 

(Department of Medical Oncology [DMO] or Chemotherapy Outpatient Department 

[COD]) as well as work shift (day shift [DS] or evening shift [ES]) which is presented as a 

table summarising all the results presented at the end in figure 4. 

 

Compliance was calculated in separate terms (gloves and gowns; “items”) in order to gain 

a percentage of compliance. For either term, the compliance rate was calculated using the 

formula 1. 

 

 𝐶𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑐𝑒 (𝑠𝑒𝑝𝑎𝑟𝑎𝑡𝑒 𝑖𝑡𝑒𝑚)(%) =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠 (𝑠𝑒𝑝𝑎𝑟𝑎𝑡𝑒 𝑖𝑡𝑒𝑚) 𝑠𝑎𝑡𝑖𝑠𝑓𝑦𝑖𝑛𝑔 𝑐𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑐𝑒 𝑐𝑟𝑖𝑡𝑒𝑟𝑖𝑎

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠
 × 100  

Formula 1: Formula used to calculate full compliance for a separate item. 

 

When calculating the compliance rate for the use of gowns (dichotomous values), full 

compliance for each operation was achieved when the operation satisfied the use of a 

gown. 
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Figure 1: Diagram showing the compliance in terms of gown use in numerical expressions as well 

as percentage points. 

 

Figure one shows that the compliance rate for the use of gown when administering 

antineoplastic drugs is 0 percent. This compliance rate was calculated using formula one 

above based on the numerical compliance. In short, gowns were never worn during any of 

the 211 observed operations of antineoplastic drug administration. 

 

In terms of compliance regarding the use of protective gloves, full compliance was 

recorded for each operation satisfying the requirement of double (two) gloves (NIOSH, 

2014; Appendix C). Full compliance (two gloves) was calculated using formula 1. Partial 

compliance for the use of gloves was also calculated using formula 2. 

 

𝑃𝑎𝑟𝑡𝑖𝑎𝑙 𝑐𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑐𝑒 (%) =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠 𝑝𝑎𝑟𝑡𝑖𝑎𝑙𝑙𝑦 𝑠𝑎𝑡𝑖𝑠𝑓𝑦𝑖𝑛𝑔 𝑐𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑐𝑒 𝑐𝑟𝑖𝑡𝑒𝑟𝑖𝑎

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠
 × 100 

Formula 2: Formula used to calculate partial compliance (applicable for use of gloves). 

 

 
Figure 2: Diagram showing the compliance in terms of glove use in numerical expressions as well 

as percentage points. 
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Figure two shows that full compliance for the use of gloves was 76,3 percent across all the 

recorded operations of antineoplastic drug administration. The partial compliance for the 

use of gloves (1 pair) was 23,2 percent, whereas the non-compliance for gloves was 0,5 

percent. The results show that a clear majority (76,3 percent) of operations satisfied the 

compliance for the use of gloves. 

 

Further findings during the observations included the knowledge of the materials of the 

gloves used at all departments. These findings show that polyvinyl chloride and 

polyethylene gloves were available and these are presented as appendices (Appendix F; 

Appendix G). 

 

Finally, full compliance to NIOSH guidelines and recommendations was calculated using 

formula 3, including the use of both items (gloves & gown). 

 

𝐹𝑢𝑙𝑙 𝑐𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑐𝑒 (%) =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠 (𝑏𝑜𝑡ℎ 𝑖𝑡𝑒𝑚𝑠) 𝑠𝑎𝑡𝑖𝑠𝑓𝑦𝑖𝑛𝑔 𝑐𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑐𝑒 𝑐𝑟𝑖𝑡𝑒𝑟𝑖𝑎

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠
 × 100 

Formula 3: Formula used to calculate full compliance to NIOSH guidelines. 

 

 
Figure 3: Diagram showing the compliance to NIOSH Guidelines in numerical expressions as well 

as percentage points. 

 

As seen in figure three, the full compliance to NIOSH guidelines instrument used in this 

study was 0 percent as a result of non-existent gown use. Because this figure shows the full 

compliance, the glove compliance rate of 76,3 percent is overshadowed by the non-

compliance of gown use. 
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Summary of Compliance Including 
Breakdown According to Department 
and Shift 

      Full 
Compliance 

to NIOSH 
Guidelines 

 Gloves    Gown  Full 
Compliance 

 2 pairs 1 pair No gloves Gown No 
gown 

 

DMO - Total (n) 25 5 1  0 31  

DMO - Total Compliance Rate (%) 80,7% 16,1% 3,2%  0% 100% 0% 

DMO - Day Shift (n) 17 3 1  0 21  

DMO - Day Shift Compliance Rate (%) 81% 14,2% 4,8%  0% 100% 0% 

DMO - Evening Shift (n) 8 2 0  0 10  

DMO - Evening Shift Compliance Rate (%) 80% 20% 0%  0% 100% 0% 

        

COD - Total (n) 136 44 0  0 180  

COD - Total Compliance Rate (%) 75,6% 24,4% 0%  0% 100% 0% 

COD - Day Shift (n) 106 38 0  0 144  

COD - Day Shift Compliance Rate (%) 73,6% 26,4% 0%  0% 100% 0% 

COD - Evening Shift (n) 30 6 0  0 36  

COD - Evening Shift Compliance Rate (%) 83,3% 16,7% 0%  0% 100% 0% 

        

DMO + COD – Total (n) 161 49 1  0 211  

DMO + COD – Total Compliance Rate (%) 76,3% 23,2% 0,5%  0% 100% 0% 

DMO = Department of Medical Oncology; COD = Chemotherapy Outpatient Department. 

Figure 4: Table breaking down the compliance rates per each department and shift as well as a 

summary of attained results.  

 

Breaking down and calculating the compliance in numerical terms as well as percentage 

points according to department and shift reveals that the highest compliance rate in terms 

of glove usage was found to be the evening shift at the Chemotherapy Outpatient 

Department with a 83,3 compliance percentage rate. The lowest glove compliance rate 

(73,6 percent) was also found at the Chemotherapy Outpatient Department, albeit during a 

different shift (Figure 4). Also compiled in the table is a summary of attained results, 

highlighted in previous diagrams (Figures 1-3). The same formulas (Formulas 1-3) have 

been utilised to calculate the compliance rate according to department and shift as seen in 

Figure 4. 

 

Not specified or recorded in any of the figures highlighting glove use compliance rates are 

which types of gloves that that were utilised by the nurses when administering 

antineoplastic drugs. Nor are the observations presented at specific times, making it unable 

to discern if administrations during a day shift were given to patients early in the morning 

or during mid-day. Furthermore, a higher workload observed at the COD is not quantified 

using time, but only seen in the total number of observed administrations. Another finding 

during the observations was that the nurses at the COD did not change gloves unless going 

on a break or lunch. The hospital standard operating procedure guidelines for the safe 

handling of antineoplastic drugs were obtained during the days of observation and is 

presented as appendix A. 
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DISCUSSION 

Results discussion 

The full compliance to NIOSH Guidelines and Recommendations (Appendix C; Figure 4) 

stands at 0 percent based on the data gathered in this study. The reason for this, as 

explained in diagrams presenting the results, is a complete lack of gown use. The 

individual compliance rate for the use of double gloves stands at 76,3 percent. Comparing 

the results directly to studies with the same quantitative approach remains difficult based 

on the search queries by the author that failed to generate satisfactory results. However, the 

survey-based, correlational studies that have been conducted with the purpose of 

examining PPE use when handling hazardous drugs show that in comparison, the 

registered nurses observed in this study used double gloves to a high extent. Despite 

comparably good compliance in terms of double glove usage, the usage of protective 

gowns was considerably lower in comparison with both developing as well as developed 

settings. 

 

Looking at the sectional compliance rates for the use of double gloves in terms of hospital 

department, a minor difference could be discerned comparing the Department of Medical 

Oncology and Chemotherapy Outpatient Department (80,7 percent vs 75,6 percent 

respectively). However, no administrations without gloves were recorded at the 

Chemotherapy Outpatient Department (Figure 4). Albeit minor, the difference could be 

attributed to the heavier workload observed at the Chemotherapy Outpatient Department, 

but no conclusion regarding the cause could be established based upon the quantitative 

nature of the data collected. 

 

Comparing the compliance rates for the use of double gloves between the different shifts at 

respective department, there was no statistical deviation in terms of the administrations 

observed at DMO. At the COD however, a difference of approximately 10 percentage 

points was measured, in favour of the evening shift (Figure 4). As mentioned earlier, there 

is a possibility of workload being a compounding factor in this regard, seeing as most 

patients came to receive their chemotherapy in the early part of the day (i.e. during the day 

shift). Furthermore, when comparing the compliance rate between DMO and COD during 

the day shift, there was a difference of 7% percentage points in favour of DMO. This might 

once again have been due to the perceived heavier workload at the Chemotherapy 

Outpatient Department. The observed higher workload could have affected the infrequent 

changing of gloves at COD. 

 

Regarding the negligence of gowns exercised at the included hospital departments, the 

reasons behind this occurrence is unknown. However, there are several possible reasons. 

First off, it could be based on economic reasons – gowns are considerably more expensive 

per unit than gloves. Regarding the lack of protective gown use in an economic 

perspective, it is less likely to be the main cause when looking at the fact that the province 

of Guangdong ranks among the country’s highest in terms of GRP (gross regional product) 

per capita, earning it a ninth place out of a total of 31(National Bureau of Statistics of 

China [NBS], 2015). From an observer’s point of view, there was no shortage of glove 

material at any of the departments, nor was a mentality of cost reduction in terms of 

material use perceptible or otherwise noticed. 
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Another reason for the lack of gown use could be nursing shortage. Compared to 

international levels of available nurses (including midwives), China remains on the short 

end (The World Bank, 2011). Looking at the province of Guangdong specifically, it boasts 

the second highest concentration of registered nurses per capita of all provinces in China 

(23,35 registered nurses per 10 000 people), meaning that numbers of registered nurses are 

well above the national average and hence, making it less likely to constitute the main 

impact behind the lack of protective gown use (NBS, 2014). In addition, the fact that 

double glove usage remained very high suggests that the relative nursing shortage was less 

of a detriment to the utilisation of protective gowns. 

 

Knowledge about the hazardous effects antineoplastic drugs pose to healthcare personnel is 

a prerequisite for proper risk assessment and hence, the existence of local guidelines for 

the safe handling of antineoplastic drugs. Seeing as local SOP guidelines exist for the 

compounding process of antineoplastic drugs taking place in the hospital pharmacy as well 

as crisis management plans for incidents of antineoplastic drug spills, it leads to the 

conclusion that the hazardous effects of these antineoplastic drugs are known and taken 

seriously (Appendix A). However, the fact that the administration procedure is absent in 

these local guidelines is cause for concern and suggests that not all instances involving 

antineoplastic drugs are covered. The reason for this is unknown, but it could be because of 

a notion that the administering nurses already wear full-bodied hospital cloth garment. As 

such, there could be a possibility of identifying the hospital garb as sufficient protection, 

despite the fact that the material of hospital garb is cotton or polyester, either of which 

providing less than adequate protection against antineoplastic drugs. Furthermore, it has 

been shown that cotton-based hospital garb conversely increases the risk of exposure 

through rapid absorption of antineoplastic drugs (NIOSH, 2009). This theory is further 

strengthened by the fact that no gowns or gown packages were spotted at the 

Chemotherapy Outpatient Department. Gowns were available at DMO and Phase I Clinical 

Trial department, but the latter two compose inpatient departments, where protective 

gowns serve other purposes than exclusively protecting against antineoplastic drug 

exposure. On the other end, there may exist a notion that spills rarely ever occur and if they 

do, the exposure is more often than not limited to the gloves. The exact underlying cause of 

this cannot be answered based on the quantitative nature of the data collected, but the 

theories presented share a common connection to a lack of knowledge and awareness 

regarding the risks of nurses’ exposure to antineoplastic drugs during the procedure of 

administering chemotherapeutic drugs to patients. 

 

Regarding education, no separation between registered nurses holding different levels of 

degree was made. There could be an imbalance between the compliance rates if level of 

education were to be taken into account. It could be that registered nurses with an 

educational background of bachelor’s degree or above displayed greater compliance 

concerning the use of double gloves. If this were the case, it could be attributed to the 

inclusion of courses in medical science which remains absent in the diploma and advanced 

diploma curriculums. 

 

Comparing the NIOSH guidelines and recommendations used in this study to the latest 

Oncology Nursing Society guidelines, the two items observed and examined carry specific 

technical requirements as well as practical requirements in order to satisfy the ONS 

guidelines and recommendations, so as to ensure the used PPE items further protect the 

administering nurses. 
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For double gloves, this includes the material of the gloves being nitrile, polyurethane or 

neoprene, all of which exhibiting low permeability to antineoplastic drugs. The gown must 

have long sleeves with tight fitting cuffs, in addition to being coated with polyethylene for 

further protection against antineoplastic drug permeation (Polovich, M. Olsen, & K. 

LeFebvre, 2014). 

 

As seen above, the parable between the guidelines and recommendations by NIOSH and 

ONS encompasses the items and numerical requirements of these items, but ends there. 

The departments included in this study all had access to the same gloves, including the 

material of the gloves. The material of the two types of gloves available were polyvinyl 

chloride and polyethylene (Appendix F; Appendix G). Whereas the use of double gloves 

did satisfy the NIOSH guidelines and recommendations used in this study, the same cannot 

be said for the satisfaction of guidelines and recommendations produced by ONS. This is 

based on the fact that the material of the gloves used by the registered nurses during the 

administration of antineoplastic drugs do not comply with the material requirements 

produced by ONS (Polovich, M. Olsen, & K. LeFebvre, 2014). 

 

Despite the fact that the recorded observations at the Phase I Clinical Trial Department did 

not satisfy inclusion criteria and therefore were dismissed, the same materials of gloves as 

well as the use of double gloves were observed at Phase I Clinical Trial Department. This 

further reinforced the notion that the practice of double glove usage was a local practice 

exercised by the nurses at the hospital, even when handling anti-cancer drugs not deemed 

hazardous as per latest NIOSH list of hazardous drugs, but perhaps done so as a 

precautionary method. As such, the validity of the study as it pertains to the application in 

a hospital-specific context holds firm based on the recorded results presented as well as 

observations of chemotherapy infusions not satisfying inclusion criteria. 

 

Had all the drugs been in English, it would have been easier to discern the biologically 

active substance of the antineoplastic agents observed. However, the nurses did 

acknowledge they were all hazardous in addition to the fact that the hospital pharmacy 

attached small gauzes to cytotoxic chemotherapy i.v. bags in accordance with local SOPs 

(Appendix A; Appendix D). Fluorouracil was one particularly distinguishable drug (aside 

from the usual paper swab) by the abbreviation of “5-FU” and also the drug most often 

seen administered at both departments (National Cancer Institute [NCI], 2016). 

 

Acquiring new knowledge and being in-line with the latest research is a crucial component 

of nursing, highlighted in the ICN code of ethics for nurses as well as the core 

competencies quality improvement and evidence-based care. Together, the core 

competencies of nursing as well as ICN Code of Ethics reinforce the need for nurses to 

acquire new knowledge about the risks associated with handling antineoplastic drugs and 

stress the need for raised awareness by the nurses administering antineoplastic drugs. To 

this end, it is the responsibility of both parties, policymakers and nurses, to raise awareness 

and work in conjunction in implementing proper guidelines for the administration of 

antineoplastic drugs in order to ensure a safe working environment for nurses 

administering these drugs. 
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In oncology nursing, complying with NIOSH guidelines and recommendations means 

practicing evidence-based care. As alluded to, successful ways to improving compliance 

rates for safe handling of antineoplastic drugs have been shown to be as much an 

individual process for the nurse as well as an organisational effort, including measures 

such as peer-performance reviewing. The nurse is able to exercise quality improvement 

through peer-performance reviewing as well as being aware of the latest research 

concerning safe handling of antineoplastic drugs. Furthermore, working with a person-

centred approach to nursing care, the nurse is able to educate the patient about proper PPE 

routines that should be exercised by the nurse when the patient receives the antineoplastic 

agent. This way, patient education has the ability to turn into an information of exchange 

and dialogue between the patient and the caregiving nurse, in which the nurse is 

continually reminded and educated about proper PPE usage by the patient. 

 

With China being an enormous country, the generalisability of this study to encompass all 

departments and nurses handling administering antineoplastic drugs within the entire 

country remains difficult and uncertain. This is partly because of the existence of local 

hospital-specific SOP guidelines leading to similarities, but also dissimilarities between 

different hospitals and health care entities. Furthermore, the huge income disparities 

mentioned earlier make generalisability of the study’s results more difficult, enabling 

richer provincial hospitals the financial headroom poorer ones cannot afford, both in terms 

of materials purchases, but also in terms of being able to train and educate nurses in how to 

safely handle antineoplastic drugs. To this end, the generalisability of this study is greater 

in terms of being reproduced at other provincial-level public hospitals in Guangdong 

province, China. 

 

Method discussion 

In essence, the choice of method was successful in providing results that satisfied the aim 

of the study. The structured direct observations provided the quantitative data needed to 

observe and describe nurses’ compliance to NIOSH guidelines and recommendations for 

the use of PPE during antineoplastic drug administration. 

 

By not speaking the native language, the author (observer) was able to focus intently on the 

structured observations that took place without the risk of losing focus because of 

conversation. Furthermore, this raised the objectivity since there was less risk of the author 

being coerced or manipulated into a subjective train of thought, in which the author risks 

building relationship with the nurses comprising the study population. However, this also 

meant that the author was unable to ask questions or display interest in the observations, 

which could have reduced possible suspicion or feeling of unease exerted by the study 

subjects. All in all, there was no noticeable sense of unease, suspicion or distrust towards 

the author during the observations. Therefore, it remained difficult to judge whether or not 

observer bias (Hawthorne effect) increased or decreased the performance of the nurses. 

Even though the Hawthorne effect has been studied and its effect quantified in healthcare 

setting, the operations studied were different in practicality and scope compared to this 

study (Eckmanns, Bessert, Behnke, Gastmeier & Rüden, 2006). For one, the Hawthorne 

effect could have led to increased speed and efficiency of the antineoplastic drug 

administrations, but its effect could also have been applied to proper use of safety 

precautions, which was the aim of the observations. Because the nurses were not aware of 

the precise variables observed and described, there is ambiguity in whether the Hawthorne 

effect could have affected the results attained in this study.  



18 

 

As such, it is difficult to tell if the Hawthorne effect affected the results in the first place, 

and even if it did, it is uncertain whether or not it affected the precise variables observed. 

 

In regards to the method used, a randomized approach is inherently better in gaining a non-

biased selection of observations. However, whereas using a consecutive selection is 

deemed as biased, the actual selection of subjects was inherently non-biased since the 

author exerted no control over the subjects and operations (Leopold, 2013). Furthermore, 

the rationale behind not randomising the selection is, among other aspects, that it would 

yield a smaller number of chemotherapy administrations observed, seeing as each 

individual nurse had varying numbers of administrations based on the patients they cared 

for. In addition, randomising selection would have also increased the risk of missed 

opportunities since patients had chemotherapy ordinations at different times clock-wise, 

rendering randomisation an unreliable way of attaining an adequate amount of operations 

observed. A smaller amount of collected data would also have decreased the validity and 

ultimately, the quality of the study. Data was collected during day shifts as well as evening 

shifts in order to obtain results more representative of the departments seeing as different 

nurses worked different shifts in respective departments. The reason for this was to 

increase the external validity of the study, in other words increasing the likelihood of the 

results staying constant if done again in the same clinical setting at the same departments; 

targeting the same population (Polit & Beck, 2012). 

 

Had a survey-based study been conducted instead, the results could have yielded a wider 

range and breadth of answers corresponding to the aim of the study. However, the results 

would not carry the same exactness in the compliance rates gathered through structured 

direct observations. Had a qualitative study comprising interviews been used, there would 

have been a risk of “insincere” or lack or answers integral to the aim of the study. In the 

case of using a qualitative study with an interview approach, the challenges in obtaining 

deep and interpretational meaning were deemed too great of a risk in severely hampering 

the objective of producing reliable research (Van Nes, Abma, Jonsson & Deeg, 2010). 

Seeing as the author did not possess knowledge of the native language of the nurses 

coupled with the fact that very few nurses could speak English at the hospital where this 

study was conducted, interpretational aid would have been an essential necessity. 

 

Gaining direct answers through the alternative methods presented could also have proven 

to be more difficult in a cultural sense. In this specific scenario, the Chinese culture of 

“guanxi” (roughly translated into “connections or relationships”), among other aspects, 

would build on the hierarchal rank between the interviewer and the interviewee. In effect, 

the greater the “hierarchy” and social, political or economic capital of the interviewer, it 

can be assumed that the answers and results would be more detailed and of higher quality 

overall (Guan, 2011; Kriz, Gummesson & Quazi, 2013). Naturally, there is no way to 

guarantee the shortcomings of conducting a study based on the cultural aspect of “guanxi” 

or the fact that this aspect would hamper the gained results in any way or shape, but 

ignoring the cultural barriers, differences and entailed difficulties when constructing the 

method of the study would compromise the integrity of the study. 

 

Had the study been remade, a revamped design of method would have included more time 

spent observing chemotherapy infusions. Furthermore, a broader selection of departments 

and wards would have been deemed desirable. In addition, as explained and alluded to 

earlier, a separation between the educational levels of the registered nurses would have 

produced results of greater quality and depth.  
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However, for a broader selection of departments and wards to be realistically viable, either 

more resources in terms of time or number of authors would be a necessity for adequate 

quality of research. In this study, time was a resource not in abundance and as such, the 

desirable number of departments and total time spent observing was inevitably limited. 

 

Conclusion 

The results gained from this observational study describe the compliance rate concerning 

the use of PPE during administration of antineoplastic drugs at the departments where the 

clinical observations were conducted. The nurses exhibited high compliance rates for the 

use of double gloves, even when compared to studies conducted in developed healthcare 

settings. However, the complete lack of gown use sets a precedent for increased risk of 

exposure to antineoplastic drugs, should a spill on the cloth garbs occur. In addition, the 

materials of the gloves used when administering antineoplastic drugs at all recorded 

departments remain subpar in comparison with nitrile, polyurethane or neoprene for 

protection against antineoplastic drugs. 

 

This study provided insight and data regarding the use of personal protective equipment at 

a public hospital in Guangzhou, China, while at the same time highlighting the need for 

implementation of guidelines for the safe handling of antineoplastic drugs during 

administration and serves as an indicator for compliance rates in Guangdong province, 

China. In addition, it highlights the importance of occupational health in oncology nursing 

which serves to promote the health of nurses handling antineoplastic drugs. This study also 

highlights the core nursing competencies quality improvement and evidence-based care 

and how they relate to the subject of antineoplastic drug handling compliance. 

 

Further research & studies 

In order to broaden the scope of data regarding the use of PPE when handling 

antineoplastic drugs, observational or survey-based quantitative studies including hospitals 

throughout different provinces are warranted. In addition, departments and outpatient 

clinics in urban as well as rural setting would provide a greater insight and range of data, as 

opposed to simply focusing on one setting. 

 

In addition, qualitative studies exploring emotions, reasons and the rationale behind the use 

or non-use of personal protective equipment is crucial in order to gain deep interpretational 

meaning. First off, doing a qualitative study in the same exact setting is essential in order 

to explore the background and rationale behind the results of this study.  

 

Application in a clinical context 

The clinical implications for this study range from the development and implementation of 

local hospital SOP guidelines for the safe handling of antineoplastic drugs during 

administration to raised awareness concerning the hazardous effects these drugs pose to 

nurses and other healthcare personnel handling them. 

 

By providing specific data and insight related to individual items in terms of PPE use when 

administering antineoplastic drugs, all data and aspects of obtained results are highlighted. 

By doing so, this study provides readily available data pinpointing areas warranting 

intervention. 
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In whole, the end goal is naturally to provide solutions to the areas in need of revision 

highlighted in this study as well as being able to serve as not only a strategy to raise 

awareness, but also to local and regional policymakers in implementing rigorous safe 

handling guidelines in line with current research and knowledge. 

 

Funding 

This study was funded by the Swedish International Development Cooperation Agency 

(SIDA) via the scholarship programme “Minor Field Studies” administered by the Swedish 

Council for Higher Education (UHR). 

 



21 

 

REFERENCE 

Al-Azzam, S. I., Awawdeh, B. T., Alzoubi, K. H., Khader, Y. S., & Alkafajei, A. M. 

(2015). Compliance with safe handling guidelines of antineoplastic drugs in Jordanian 

hospitals. Journal of Oncology Pharmacy Practice, 21(1), 3-9. 

 

American Cancer Society: Chemotherapy Drugs: How They Work. (2015). Retrieved from 

http://www.cancer.org/acs/groups/cid/documents/webcontent/002995-pdf.pdf. 

 

American Society of Health-System Pharmacists (2006). ASHP Guidelines on Handling 

Hazardous Drugs. Retrieved from 

https://www.ashp.org/DocLibrary/BestPractices/PrepGdlHazDrugs.aspx. 

 

Anderson, R.W., Puckett, W.H., Dana, W.J., Nguyen, T.V., Theiss, J.C., & Matney, T.S. 

(1982). Risk of handling injectable antineoplastic agents. American Journal of Hospital 

Pharmacy, 39, 1881-1887. 

 

Aronson, J. K. (2007). Compliance, concordance, adherence. British journal of clinical 

pharmacology, 63(4), 383-384. 

 

Arora, A., & Scholar, E. M. (2005). Role of tyrosine kinase inhibitors in cancer 

therapy. Journal of Pharmacology and Experimental Therapeutics, 315(3), 971-979. 

 

Baumann, A., & Blythe, J. (2008). Globalization of higher education in nursing. The 

Online Journal Issues Nursing, 13(2). 

 

Ben-Ami, S., Shaham, J., Rabin, S., Melzer, A., Ribak, J. (2001) The Influence of Nurses' 

Knowledge, Attitudes, and Health Beliefs on Their Safe Behavior with Cytotoxic Drugs in 

Israel. Cancer Nursing: 24(3), p192-200. 

 

Bilski, B. (2003). [Management of cytostatic drugs by nurses: analysis of preliminary 

results]. Medycyna pracy, 55(3), 243-247. 

 

Boiano, J. M., Steege, A. L., & Sweeney, M. H. (2014). Adherence to safe handling 

guidelines by health care workers who administer antineoplastic drugs. Journal of 

occupational and environmental hygiene, 11(11), 728-740. 

 

Bowrey, S & Thompson, J.P. (2014). Nursing research: ethics, consent and good 

practice. Nursing Times, 21(20), 110. 

 

Bray F, Jemal A, Grey N, Ferlay J, Forman D. (2012). Global cancer transitions according 

to the Human Development Index (2008-2030): a population-based study. Lancet 

Oncology 13:790-801 

 

Callahan, A., Ames, N. J., Manning, M. L., Touchton-Leonard, K., Yang, L., & Wallen, G. 

R. (2016, May). Factors Influencing Nurses’ Use of Hazardous Drug Safe-Handling 

Precautions. In Oncology nursing forum (Vol. 43, No. 3, p. 342). NIH Public Access. 

 

 

http://www.cancer.org/acs/groups/cid/documents/webcontent/002995-pdf.pdf
https://www.ashp.org/DocLibrary/BestPractices/PrepGdlHazDrugs.aspx


22 

 

Canadian Association of Nurses in Oncology (2012). National Strategy for Chemotherapy 

Administration. Retrieved from http://www.cano-

acio.ca/~ASSETS/DOCUMENT/CANO_Chemotherapy_Standards_ENG_Oct%202012.p

df. 

 

Casciato, D.A., Territo, M.C. (2012). Manual of Clinical Oncology. Philadephia, PA. 

Lippincott, Williams & Wilkins. 

 

Chen, H., Lu, Z.J., Lee, S.H. (2015). Nurses’ Experience in Safe Handling of 

Chemotherapeutic Agents: The Taiwan Case. Cancer Nursing. doi: 

10.1097/NCC.0000000000000314 

 

Connor, T. H., & McDiarmid, M. A. (2006). Preventing occupational exposures to 

antineoplastic drugs in health care settings. CA: a cancer journal for clinicians, 56(6), 354-

365. 

 

Connor, T. H., DeBord, D. G., Pretty, J. R., Oliver, M. S., Roth, T. S., Lees, P. S., ... & 

Clark, J. C. (2010). Evaluation of antineoplastic drug exposure of health care workers at 

three university-based US cancer centers. Journal of Occupational and Environmental 

Medicine, 52(10), 1019-1027. 

 

De Martel, C., Ferlay, J., Franceschi, S., Vignat, J., Bray, F., Forman, D., & Plummer, M. 

(2012). Global burden of cancers attributable to infections in 2008: a review and synthetic 

analysis. The lancet oncology, 13(6), 607-615. 

 

Deng, F. F. (2015). Comparison of nursing education among different countries. Chinese 

Nursing Research, 2(4), 96-98. 

 

DeVita, V.T. (2002). A perspective on the war on cancer. Cancer Journal 2002; 8: 352–6. 

 

DeVita, V.T., Chu, E. (2008). A History of Cancer Chemotherapy. Cancer 

Research: 68;8643. doi: 10.1158/0008-5472.CAN-07-6611 

 

Eckmanns, T., Bessert, J., Behnke, M., Gastmeier, P. & Rüden, H. (2006). Compliance 

With Antiseptic Hand Rub Use in Intensive Care Units: The Hawthorne Effect. Infection 

Control and Hospital Epidemiology, 27(9), 931-934. doi: 10.1086/507294 

 

Edvardsson, D., Ekwall, A., Hällgren Graneheim, U., Meidell, L., Norberg, A., Santamäki 

Fischer, R., … Wijk, H. (2009). Personcentrerad omvårdnad: i teori och praktik (1:a 

uppl.). Lund: Studentlitteratur. 

 

El‐ Ebiary, A. A., Abuelfadl, A. A., & Sarhan, N. I. (2013). Evaluation of genotoxicity 

induced by exposure to antineoplastic drugs in lymphocytes of oncology nurses and 

pharmacists. Journal of Applied Toxicology, 33(3), 196-201. 

 

Forsberg, C., & Wengström, Y. (2008). Att göra systematiska litteraturstudier. Stockholm: 

Natur och Kultur. 

 

http://www.cano-acio.ca/~ASSETS/DOCUMENT/CANO_Chemotherapy_Standards_ENG_Oct%202012.pdf
http://www.cano-acio.ca/~ASSETS/DOCUMENT/CANO_Chemotherapy_Standards_ENG_Oct%202012.pdf
http://www.cano-acio.ca/~ASSETS/DOCUMENT/CANO_Chemotherapy_Standards_ENG_Oct%202012.pdf


23 

 

Fransman, W., Peelen, S., Hilhorst, S., Roeleveld, N., Heederik, D. I. C. K., & Kromhout, 

H. (2007). A pooled analysis to study trends in exposure to antineoplastic drugs among 

nurses. Annals of occupational hygiene, 51(3), 231-239. 

 

Fransman, W., Roeleveld, N., Peelen, S., de Kort, W., Kromhout, H., & Heederik, D. 

(2007). Nurses with dermal exposure to antineoplastic drugs: reproductive 

outcomes. Epidemiology, 18(1), 112-119. 

 

Friberg, F., & Scherman, M. H. (2005). Can a teaching and learning perspective deepen 

understanding of the concept of compliance? A theoretical discussion. Scandinavian 

journal of caring sciences, 19(3), 274-279. 

 

Global burden of cancers attributable to infections in 2008: a review and synthetic analysis. 

Lancet Oncology. 13(6), p564. doi: http://dx.doi.org/10.1016/S1470-2045(12)70176-6 

 

Guan, Jin. (2011). Guanxi: The key to achieving success in China. Sino-Platonic Papers 

 

Harrison, B.R. (2001). Risks of handling cytotoxic drugs. In M.C. Perry (Ed.), The 

chemotherapy source book. (3
rd

 Ed., pp. 566-582). Philadelphia, PA. Lippincott, Williams, 

& Wilkins. 

 

Hartmann, J. T., Haap, M., Kopp, H. G., & Lipp, H. P. (2009). Tyrosine kinase inhibitors-a 

review on pharmacology, metabolism and side effects. Current drug metabolism, 10(5), 

470-481. 

 

Health and Safety Executive (2013). Control of Substances Hazardous to Health: 

Approved Code of Practice and Guidance. Retrieved from 

http://www.hse.gov.uk/pubns/priced/l5.pdf. 

 

Helgesson, G. (2006). Forskningsetik: för medicinare och naturvetare. Lund: 

Studentlitteratur AB. 

 

Hennessy, K. A., & Judy Dynan, M. S. N. (2014). Improving compliance with personal 

protective equipment use through the model for improvement and staff 

champions. Clinical journal of oncology nursing, 18(5), 497. 

 

Hon, C. Y., Teschke, K., & Shen, H. (2015). Health Care Workers’ Knowledge, 

Perceptions, and Behaviors Regarding Antineoplastic Drugs: Survey From British 

Columbia, Canada. Journal of occupational and environmental hygiene, 12(10), 669-677. 

 

International Council of Nurses. (2012). The ICN Code of Ethics for Nurses. Retrieved 

from http://www.icn.ch/images/stories/documents/about/icncode_english.pdf 

 

Kopjar, N., Garaj-Vrhovac, V., Kašuba, V., Rozgaj, R., Ramić, S., Pavlica, V., & Želježić, 

D. (2009). Assessment of genotoxic risks in Croatian health care workers occupationally 

exposed to cytotoxic drugs: a multi-biomarker approach. International journal of hygiene 

and environmental health, 212(4), 414-431. 

 

http://dx.doi.org/10.1016/S1470-2045(12)70176-6
http://www.hse.gov.uk/pubns/priced/l5.pdf
http://www.icn.ch/images/stories/documents/about/icncode_english.pdf


24 

 

Kriz, A., Gummesson, E., & Quazi, A. (2013). Methodology meets culture: Relational and 

guanxi-oriented research in China. International Journal of Cross Cultural Management, 

1470595813493265. 

 

Krstev, S., Perunicić, B., & Vidaković, A. (2002). Work practice and some adverse health 

effects in nurses handling antineoplastic drugs. La Medicina del lavoro, 94(5), 432-439. 

 

Kyle, R. A. (1982). Second malignancies associated with chemotherapeutic agents. Semin 

Oncol, 9(1), 131-142. 

 

Labuhn, K., Valanis, B., Schoeny, R., Loveday, K., Vollmer, W.M. (1998). Nurses' and 

pharmacists' exposure to antineoplastic drugs: findings from industrial hygiene scans and 

urine mutagenicity tests. Cancer Nursing, 21(2), 79-89. 

 

Landeck, L., Gonzalez, E., & Koch, O. M. (2015). Handling chemotherapy drugs—Do 

medical gloves really protect?. International Journal of Cancer,137(8), 1800-1805. 

 

Lawson, C. C., Rocheleau, C. M., Whelan, E. A., Hibert, E. N. L., Grajewski, B., 

Spiegelman, D., & Rich-Edwards, J. W. (2012). Occupational exposures among nurses and 

risk of spontaneous abortion. American journal of obstetrics and gynecology, 206(4), 327-

e1. 

 

Leksell, J. & Lepp, M. (2013). Sjuksköterskans kärnkompetenser. Stockholm: Liber AB. 

 

Leopold, S. S. (2013). Editorial: Words and Meaning in Scientific Reporting: Consecutive, 

Prospective, and Significant. Clinical Orthopaedics and Related Research, 471(9), 2731–

2732. http://doi.org/10.1007/s11999-013-3162-9 

 

Marco, C. A., & Larkin, G. L. (2000). Research ethics: ethical issues of data reporting and 

the quest for authenticity. Academic Emergency Medicine, 7(6), 691-694. 

 

Martin, S. (2003). Chemotherapy handling and effects among nurses and their offspring 

(Doctoral dissertation). Columbia University, New York, NY. 

 

Martin, S., & Larson, E. (2003, July). Chemotherapy-handling practices of outpatient and 

office-based oncology nurses. In Oncology Nursing Forum (Vol. 30, No. 4). 

 

National Bureau of Statistics of China. (2014). Indicators  Public Health  Medical 

Personnel  “Number of Registered Nurse”. Retrieved from 

http://data.stats.gov.cn/english/easyquery.htm?cn=E0103. 

 

National Bureau of Statistics of China. (2015). China Statistical Yearbook 2015, chapter 3-

10. Retrieved from http://www.stats.gov.cn/tjsj/ndsj/2015/indexeh.htm. 

 

National Cancer Institute. (2016). Fluorouracil Injection. Retrieved 19 September, from 

https://www.cancer.gov/about-cancer/treatment/drugs/fluorouracil.  

 

National Institute for Occupational Safety and Health (2016). NIOSH Regulations. 

Retrieved September 3, from http://www.cdc.gov/niosh/regulations.html. 

 

http://doi.org/10.1007/s11999-013-3162-9
http://data.stats.gov.cn/english/easyquery.htm?cn=E0103
http://www.stats.gov.cn/tjsj/ndsj/2015/indexeh.htm
https://www.cancer.gov/about-cancer/treatment/drugs/fluorouracil
http://www.cdc.gov/niosh/regulations.html


25 

 

National Institute for Occupational Safety and Health. (2004). Preventing occupational 

exposure to antineoplastic and other hazardous drugs in health care settings. Retrieved 

from http://www.cdc.gov/niosh/docs/2004-165/ 

 

National Institute for Occupational Safety and Health. (2009). Personal Protective 

Equipment for Health Care Workers Who Work with Hazardous drugs. Retrieved from 

http://www.cdc.gov/niosh/docs/wp-solutions/2009-106/pdfs/2009-106.pdf 

 

Nelson, R. (2010). Chemotherapy drugs put health care workers at risk. AJN The American 

Journal of Nursing, 110(11), 19-21. 

 

Occupational Safety and Health Administration (1999). Controlling Occupational 

Exposure to Hazardous Drugs. Retrieved September 1, 2016, from 

http://www.osha.gov/dts/osta/otm/otm_vi/otm_vi_2.html. 

 

Penha, I., De Camargo, E. A., & De Gutierrez, M. G. R. (2014). Use of personal protective 

equipment during administration of anticancer chemotherapy. Journal of Nursing UFPE 

on line [JNUOL/DOI: 10.5205/01012007/Impact factor: RIC: 0, 9220], 8(12), 4196-4205. 

 

Polit, D. F., & Beck C. T. (2011). Nursing research: Generating and assessing evidence 

for nursing practice (9
th

 ed.). Philadelphia: Lippincott Williams & Wilkins 

 

Polovich, M. (2011). Safe Handling of Hazardous Drugs (2
nd

 Ed.). Pittsburgh: Oncology 

Nursing Society. 

 

Polovich, M., & Clark, P. C. (2012, May). Factors influencing oncology nurses' use of 

hazardous drug safe-handling precautions. In Oncology nursing forum (Vol. 39, No. 3). 

 

Polovich, M., & Martin, S. (2011, November). Nurses' use of hazardous drug-handling 

precautions and awareness of national safety guidelines. In Oncology nursing forum (Vol. 

38, No. 6). 

 

Polovich, M., Olsen, M., & LeFebvre, K. (2014). Chemotherapy and Biotherapy 

Guidelines and Recommendations for Practice (4
th

 Ed.). Page IX. Pittsburgh: Oncology 

Nursing Society. 

 

Roe, H & Lennan, E. (2014). Role of nurses in the assessment and management of 

chemotherapy-related side effects in cancer patients. Journal of Nursing: Research and 

Reviews, 4(4), 103-115. 

 

Skov, T., Maarup, B., Olsen, J., Rørth, M., Winthereik, H., & Lynge, E. (1992). Leukaemia 

and reproductive outcome among nurses handling antineoplastic drugs. British journal of 

industrial medicine, 49(12), 855-861. 

 

Smolen, J. S., Landewé, R., Breedveld, F. C., Buch, M., Burmester, G., Dougados, M., ... 

& Ramiro, S. (2013). EULAR recommendations for the management of rheumatoid 

arthritis with synthetic and biological disease-modifying antirheumatic drugs: 2013 

update. Annals of the rheumatic diseases, annrheumdis-2013. 

 

http://www.cdc.gov/niosh/docs/2004-165/
http://www.cdc.gov/niosh/docs/wp-solutions/2009-106/pdfs/2009-106.pdf
http://www.osha.gov/dts/osta/otm/otm_vi/otm_vi_2.html


26 

 

Sottani, C., Porro, B., Imbriani, M., & Minoia, C. (2012). Occupational exposure to 

antineoplastic drugs in four Italian health care settings. Toxicology letters, 213(1), 107-

115. 

 

Valanis, B., Vollmer, W. M., & Steele, P. (1999). Occupational exposure to antineoplastic 

agents: self-reported miscarriages and stillbirths among nurses and pharmacists. Journal of 

Occupational and Environmental Medicine, 41(8), 632-638. 

 

Van Nes, F., Abma, T., Jonsson, H., & Deeg, D. (2010). Language differences in 

qualitative research: is meaning lost in translation? European Journal of Ageing, 7(4), 

313–316. http://doi.org/10.1007/s10433-010-0168-y 

 

Vetenskapsrådet. (2002). Forskningsetiska principer inom humanistisk-

samhällsvetenskaplig forskning. Retrieved from http://www.codex.vr.se/texts/HSFR.pdf 

 

Volkmar, F. R. (2013). Encyclopaedia of Autism Spectrum Disorders. Springer, New York. 

pp 980-981. doi: 10.1007/978-1-4419-1698-3_1758 

 

Wang, C. C., Whitehead, L., & Bayes, S. (2016). Nursing education in China: Meeting the 

global demand for quality healthcare. International Journal of Nursing Sciences, 3(1), 131-

136. 

 

Willman, A. (2014). Hälsa och välbefinnande. In A-K. Edberg & H. Wijk (Eds.), 

Omvårdnadens grunder: Hälsa och ohälsa. (2nd ed.). Lund: Studentlitteratur. 

 

Wills, J. & Jackson, L. (2014). Health and health promotion. In J. Wills (Ed.), 

Fundamentals of health promotion for nurses. Chichester: John Wiley & Sons Ltd. 

 

Wong, R.S. (2011). Apoptosis in cancer: from pathogenesis to treatment. Journal of 

Experimental & Clinical Cancer Research: CR, 30(1), 87. http://doi.org/10.1186/1756-

9966-30-87 

 

World Health Organization. (2015). Cancer Fact Sheet. Retrieved May 7, 2016, from 

http://www.who.int/mediacentre/factsheets/fs297/en/. 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://doi.org/10.1007/s10433-010-0168-y
http://www.codex.vr.se/texts/HSFR.pdf
http://doi.org/10.1186/1756-9966-30-87
http://doi.org/10.1186/1756-9966-30-87
http://www.who.int/mediacentre/factsheets/fs297/en/


I 

 

APPENDIX A-1 

 

 

Appendix A-1: Obtained standard operating procedure guidelines for the safe handling of 

hazardous drugs in Mandarin Chinese. 
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APPENDIX A-2 

 

 
Appendix A-2: Obtained standard operating procedure guidelines for the safe handling of 

hazardous drugs translated into English. 
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APPENDIX B 

 
Appendix B: Letter of invitation and approval of observations (medical data collection). 
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APPENDIX C 

 
Appendix C: Observation instrument excerpt designed and created by NIOSH for use in 

healthcare setting (NIOSH, 2014). 
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APPENDIX D 

 
Appendix D: Gauze-covered injection site of an infusion bag. 
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APPENDIX E 

Items  Gloves   Gown  Department Shift 

Operations↓ 2 pairs 1 pair No gloves Gown No gown Department Shift 

        

1 X    X DMO DS 

2 X    X DMO DS 

3  X   X DMO DS 

4 X    X DMO DS 

5 X    X DMO DS 

6 X    X DMO DS 

7  X   X DMO DS 

8 X    X DMO DS 

9 X    X DMO DS 

10 X    X DMO DS 

11 X    X DMO DS 

12 X    X DMO ES 

13 X    X DMO ES 

14 X    X DMO ES 

15 X    X DMO ES 

16 X    X DMO DS 

17 X    X DMO DS 

18 X    X DMO DS 

19 X    X DMO DS 

20   X  X DMO DS 

21 X    X DMO DS 

22 X    X DMO DS 

23 X    X DMO DS 

24  X   X DMO DS 

25 X    X DMO DS 

26 X    X DMO ES 

27 X    X DMO ES 

28 X    X DMO ES 

29  X   X DMO ES 

30  X   X DMO ES 

31 X    X DMO ES 

32  X   X COD DS 

33 X    X COD DS 

34  X   X COD DS 

35 X    X COD DS 

36  X   X COD DS 

37 X    X COD DS 

38 X    X COD DS 

39 X    X COD DS 

40  X   X COD DS 

41 X    X COD DS 



VII 

 

42 X    X COD DS 

43  X   X COD DS 

44 X    X COD DS 

45  X   X COD DS 

46 X    X COD DS 

47 X    X COD DS 

48 X    X COD DS 

49 X    X COD DS 

50 X    X COD DS 

51 X    X COD DS 

52 X    X COD DS 

53 X    X COD DS 

54  X   X COD DS 

55 X    X COD DS 

56  X   X COD DS 

57 X    X COD DS 

58 X    X COD DS 

59 X    X COD DS 

60 X    X COD DS 

61  X   X COD DS 

62  X   X COD DS 

63 X    X COD DS 

64 X    X COD DS 

65  X   X COD DS 

66  X   X COD DS 

67  X   X COD DS 

68 X    X COD DS 

69  X   X COD DS 

70 X    X COD DS 

71  X   X COD DS 

72 X    X COD DS 

73  X   X COD DS 

74 X    X COD DS 

75 X    X COD DS 

76  X   X COD DS 

77  X   X COD DS 

78  X   X COD DS 

79  X   X COD DS 

80 X    X COD DS 

81 X    X COD DS 

82  X   X COD DS 

83  X   X COD DS 

84  X   X COD DS 

85  X   X COD DS 

86  X   X COD DS 

87  X   X COD DS 



VIII 

 

88  X   X COD DS 

89  X   X COD DS 

90  X   X COD DS 

91  X   X COD DS 

92 X    X COD DS 

93  X   X COD DS 

94  X   X COD DS 

95 X    X COD DS 

96  X   X COD DS 

97 X    X COD DS 

98  X   X COD DS 

99  X   X COD DS 

100 X    X COD DS 

101 X    X COD DS 

102 X    X COD DS 

103 X    X COD DS 

104  X   X COD DS 

105 X    X COD DS 

106  X   X COD DS 

107 X    X COD DS 

108 X    X COD DS 

109 X    X COD DS 

110  X   X COD DS 

111 X    X COD DS 

112 X    X COD DS 

113 X    X COD DS 

114 X    X COD DS 

115 X    X COD DS 

116 X    X COD DS 

117 X    X COD DS 

118 X    X COD DS 

119 X    X COD DS 

120 X    X COD DS 

121 X    X COD DS 

122 X    X COD DS 

123 X    X COD DS 

124 X    X COD DS 

125 X    X COD DS 

126 X    X COD DS 

127 X    X COD DS 

128 X    X COD DS 

129 X    X COD DS 

130 X    X COD DS 

131 X    X COD DS 

132 X    X COD DS 

133 X    X COD DS 



IX 

 

134 X    X COD DS 

135 X    X COD DS 

136 X    X COD DS 

137 X    X COD DS 

138 X    X COD DS 

139 X    X COD DS 

140 X    X COD DS 

141 X    X COD DS 

142 X    X COD DS 

143 X    X COD DS 

144 X    X COD DS 

145 X    X COD DS 

146 X    X COD DS 

147 X    X COD DS 

148 X    X COD DS 

149 X    X COD DS 

150 X    X COD DS 

151 X    X COD DS 

152 X    X COD DS 

153 X    X COD DS 

154 X    X COD DS 

155 X    X COD DS 

156 X    X COD DS 

157 X    X COD DS 

158 X    X COD DS 

159 X    X COD DS 

160 X    X COD DS 

161 X    X COD DS 

162 X    X COD DS 

163 X    X COD DS 

164 X    X COD DS 

165 X    X COD DS 

166 X    X COD DS 

167 X    X COD DS 

168 X    X COD DS 

169 X    X COD DS 

170 X    X COD DS 

171 X    X COD DS 

172 X    X COD DS 

173 X    X COD DS 

174 X    X COD DS 

175 X    X COD DS 

176 X    X COD ES 

177 X    X COD ES 

178 X    X COD ES 

179 X    X COD ES 



X 

 

180 X    X COD ES 

181  X   X COD ES 

182 X    X COD ES 

183  X   X COD ES 

184 X    X COD ES 

185 X    X COD ES 

186 X    X COD ES 

187 X    X COD ES 

188 X    X COD ES 

189 X    X COD ES 

190 X    X COD ES 

191 X    X COD ES 

192 X    X COD ES 

193 X    X COD ES 

194 X    X COD ES 

195 X    X COD ES 

196 X    X COD ES 

197 X    X COD ES 

198 X    X COD ES 

199  X   X COD ES 

200  X   X COD ES 

201 X    X COD ES 

201 X    X COD ES 

203 X    X COD ES 

204 X    X COD ES 

205  X   X COD ES 

206 X    X COD ES 

207 X    X COD ES 

208 X    X COD ES 

209 X    X COD ES 

210 X    X COD ES 

211  X   X COD ES 

        

Total 161 49 1  211 DMO = 31 DS = 165 

      COD = 180 ES = 46 

Appendix E: Table excerpt from excel spreadsheet outlining every observation. DMO = 

Department of Medical Oncology; COD = Chemotherapy Outpatient Department. 
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APPENDIX F 

 

 
Appendix F: Image of polyvinyl chloride gloves available at included departments. 



XII 

 

APPENDIX G 

 

 
Appendix G: Image of polyethylene gloves available at included departments. 


