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Abstract

Background: The safe and standard handling of antineoplastic drugs can reduce the effects of occupational
exposure and promote safe behaviors in nurses. Thus, the present study aimed to determine the effects ofstandard
guidelines education on the safe handling of antineoplastic drugs among oncologynurses in Ardabil, Iran.

Methods: Thequasi-experimental study with a one-group pretest-posttest design was performed among 32
nursesworking in the oncology wards of two educational hospitals in Ardabil city, during 2020. Allthe nurses in the
wards who met the inclusion criteria participated in the study. The data were collectedby usinga demographic
information form and nurses’knowledge assessment questionnaire regardingthe standard guidelines for working
with antineoplastic drugs, and a standard checklist for examiningtheir performance in this regard. Subsequently,
they were analyzed by descriptive (mean and standard deviation) and inferential statistics (t-test)and Pearson’s
correlation coefficient) in SPSS 22.

Results: The mean and standard deviation of the knowledge and performance scores of the oncology nurses
was59.56±6.41and 18.96±2.54 respectively, which changed to 66±4.82 and 32.03±2.45 respectively three
months after training. The results of the t-test represented a statistically significant difference between the
level of knowledge and performance before and after the intervention (P=0.001).

Conclusions: Based on the results, the standard guidelines education improved the nurses’ knowledge and
performance on the safe handling of antineoplastic drugs in the chemotherapy wards. Therefore, it is advised
to increase the awareness of the oncology nurses in this regard in the planning and policy-making
ofhealthcare centers.
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Introduction
Cancer is the leading cause of death worldwide, account-
ing for an estimated 10 million deaths, in 2020 [1]. Ac-
cording to the latest reports of Iran’s Ministry of Health,
cancer is currently the third leading cause of death in
Iran after coronary heart disease and traffic accidents,

which is becoming the second causebecause of aging of
the population and decreasing deaths due to accidents
[2]. Antineoplastic drugs are cytotoxic agentswhich are
widely used in healthcare centers to treat patients with
cancer [3].Researchers have confirmed that theadverse
drug reactions (ADRs) associated with antineoplastic
agents may occur in both patients and individuals in-
volved in the treatment chain [4, 5]. The US National
Institute of Occupational Safety and Health (NIOSH)
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classified these drugs as high risk since they are muta-
genic, teratogenic, and carcinogenic [6].
Nurses are at risk for the harmful effects of antineo-

plastic drugs due to long-term occupational exposure
[7]. They play the most important role in providing care-
for cancer patients, and have the followingroles: safe
treatment andmanagement of ADRs, training patients
and their families on the potential ADRs, and providing
emotional support to patientsduring the treatment
process [5]. In addition, nurses may be occupationally
exposed to the drugs during drug preparation, intraven-
ous administration, specialized stages in administration
(e.g., intraperitoneal, pleural, pericardial, and cerebro-
spinal fluid), drug delivery, or waste disposal, as well as
cleaningdrug leaks [8]. The significant amounts of anti-
neoplastic drugs can lead tocontamination through eat-
ing, drinking,and inhaling airborne powders and
particles, as well as hand-mouth contact,unprotected
skin and mucous membranes, or needle sticking
[9].Based on the results of hospital studies,thelevel of an-
tineoplastic drugs is significant in the air, surfaces,
gloves, and various parts of the treatment team [10].Or-
ganizations such as NIOSH and Oncology Nurses Soci-
ety (ONS) have recommended safety guidelines for
antineoplastic drugs.Some of the guidelines include
modifying the physical structure of the workplace in
terms of isolating the drug preparationspace, minimizing
nurses’ contact with the drug, applying standard work
methods, and utilizing personal protective equipment to
achieve the minimum contact of antineoplastic drugs
with the skin or respiratory system of nurses [11, 12].
Nurses should be aware of the risks and safe handling

ofantineoplastic drugs toenhance the safety of both pa-
tients and themselves.The use of biological safety cabinets
(BSCs) against inhalation exposure during drug prepar-
ation andnonpermeable gowns and double glovesarea-
mong the methods recommended for reducingexposure
to antineoplastic drugs.Other approaches includewear-
ingtwo pairs of powder-free latex gloves,and face shields
or goggles,protecting the facefrom drug splashes, as well
as utilizing surveillance systems and precise procedures to
reduce exposure opportunities.Theoccupational exposure
to antineoplastic drugs can decreaseif all precautions are
taken consistently [13].
Recent studies have shown thecontamination of the work-

place and healthcare workers, especially nurses,and indeve-
loping countries,although the guidelines for the safe use of
antineoplastic drugs have been in place for the past 20
years[14]. The resultshave raised serious concerns about nur-
ses’knowledge and performance on safe procedures.The lack
of knowledge, as well as failingtofollow the guidelinesarecon-
sidered the mainreasons for the unsafe handlingof antineo-
plastic drugs.Accordingly, the guidelines cannot guarantee

safe behaviors, and awareness is an important factor in chan-
ging individuals’ performance [15].
Given that an unsafe drug treatment process leads

toADRs and sometimes irreversible disorders, standard
drug treatment is required to reducetheside effects of ex-
posure to antineoplastic drugs among patients and
nurses and improve nurses’ performance in managing
occupational exposure and safe medication.Thus,regard-
ing the safety tips in using the drugs, the awarenessof
oncology nursesis important. Therefore, the present
study soughtto determinethe effects of standard guide-
lines education on the safe handling of antineoplastic
drugs amongoncologynurses.

Method
Study design
This study with a quasi-experimental one-group pretest-
posttest design was performed amongallnurses employed
in theoncologywards of two educationalhospitals in Ar-
dabil city during 2020. The ethical approvals were ob-
tained from the Bioethics Committee of the Ardabil
University of Medical Sciences, Iran (Approval No.
IR.ARUMS.REC.1398.040). All participants gave written
informed consent.

Participants
The study population consisted of allthe nurses working
in theoncologywards of Imam Khomeini and Bu-Ali
educational hospitals in Ardabil(n=35) as the only cen-
ters for chemotherapy in the province.The inclusion cri-
teria included full-time occupationin the mentioned
wards, having at least three months of experience in the
oncologywards, and agreeing to participate in this study.
32 nurses were eventuallyentered into the study.
In the present study,the researcher attendedthe hospital

director and nursing offices of the intended hospitals,
followed by introducingthem to the oncologywards.Addi-
tionally, she explained the research objectives, assured the
information confidentiality, and proceeded to obtain in-
formed written consent from the participants.Further,a
questionnaire and a performance checklist were respect-
ively utilized to examinethe nurses’ knowledge, as well
asperformance atall stages of the drug treatment process.
After the initial evaluation, the nurses participated a

two-day workshop.In theworkshop, an oncologist and an
experienced nursing professor presented the content of
the training package in the form of lectures, group dis-
cussions, film screenings, and educational bookletsto the
individuals. The content of the training package was ex-
tracted from the latest guidelines for the management of
antineoplastic drugs services (National Cancer Manage-
ment Program (2017)) and standards for nursing services
in chemotherapy.Finally, the nurses’ knowledge and
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performance were re-evaluatedthree months after the
end of the training course.

Data collection and statistical analysis
Two tools were applied for data collection.First,a
researcher-made questionnaire to assess the nurses’
knowledge of the standard guidelines for handlinganti-
neoplastic drugs and second,an observational checklist
to examinetheperformance of the nurses by the standard
guidelinesamong inpatient and outpatient wards.
The nurses’ knowledge questionnaire consisted of two

parts (37 questions).The first part included the demo-
graphic characteristics of nurses such as age, sex, marital
status,as well as thelevel of education, typeandduration
of employment in the oncologyward, type of shift, and
numberof working hours per week. Additionally infor-
mation on the completion ofprevious training work-
shops, along with standard environment and facilities,
periodic tests, and occupational accidents were also
obtained.The second part of the questionnaire assessed
theirawareness of the proper principles of drug prepar-
ation, ways of drug absorption,ADRs of antineoplastic
drugs, correct method of using personal protective
equipment, and knowledge of the necessary measures in
case of occupational exposure to antineoplastic drugs
and waste disposal(for example, exposure through inhal-
ation and the use of N95 masks to protect against air-
borneantineoplasticparticles,, the equal effectiveness of
disinfectant solution and soap and water to remove the
remnants of antineoplastic drugs, managing accidental
ocular exposure to antineoplastic drugs by washing the
face, etc.). In the questionnaire, the score of each itemis
either1 (yes) or 0 (I do not knowand no). Receiving a
score of 1forall questionsrepresents the desired level of
knowledge, while a score of 0 reflects a knowledge gap.
Thechecklistcontained four main subscales of drug

preparation (before injection), injection, leakage,and waste
disposal performance(18, 14, 4, and 6 items, respectively)-
based on the guidelines of the Ministry of antineoplastic
Services Management(2017), as well asnursing services
standards [16].Some items included the following: wash
your hands with soap and water before preparing antineo-
plastic drugs, wear non-absorbable disposable gownswith
long-sleeved goggles when injecting, usea face shield when
preparing drugs,place the devices used in the injection of
antineoplastic drugs in impermeable bags, etc.The score
of each itemwas0 (no)or1(yes) so thatthe nurses’ perform-
ance scores in the safe drug treatment processcould vary-
from 0 to 42.Further, the scores of 0-8, 9-17, 18-25, 26-33,
and 34-42 indicate a very poor, poor, medium, good, and
excellent performance, respectively.
In order to validate the content of the training package

and the above-mentioned tools, they were provided to
10 nursing professors and their expert opinions were

received. Furthermore,content validity ratio coefficients
(CVR) and content validity index (CVI) were used to
measure the quantitative content validity index.Based on
the Waltz and Basel method,CVR was calculatedat 93.2
for the knowledge questionnaire and at 92.8 perform-
ance checklist.Regarding the reliability, Cronbach’s alpha
coefficient was computed0.74 and 0.72 for the question-
naireand checklist, respectively.
The data were analyzed using descriptive (mean and

standard deviation) and inferential statistics (Pearson’s
correlation coefficient and t-test) in SPSS 22 software.

Results
Participants’ demographics
In thisstudy, most nurses were female (96.9%) with a
mean age of 32.68±4.70 years.The mean work experience
in the oncologywardwas 4.31±3.53 years.(Table 1).

Description and correlation of major variables
Based on the results related to the participants’know-
ledge of the standard guidelines for handlingantineoplas-
ticdrugs, the mean and standard deviation of their
knowledge scores was 59.56±6.41 before the interven-
tion, which increasedto 66±4.82 three months after trai-
ning(P=0.001) (Table 2). In the pre-intervention stage,
24 nurses (75%) possessed excellent knowledge, while 29
(90.7%) obtained excellent knowledge scoresfollowing
the training workshop.
As shown in Tables 3 and 4, the meanscores (±stand-

ard deviation) of drug preparation and injection time
were 0.56±0.09 and 0.41±0.10 respectively which in-
creased to 0.79±0.06, 0.78±0.07respectively after the
training. Moreover, mean scores for leakage, waste dis-
posal, and overall performance were initially0.07±0.02,
0.48±0.10, and 18.96±2.54 respectively. These scores
were raised to 0.50±0.20, 0.76±0.09, and 32.03±2.45 (P<
0.001) respectively.
During the pre-intervention stage, 30 nurses (93.7%) ex-

hibited moderate performance and no oneperformedwell.-
However, 29 participants (90.7%) hada good performance
and no poor performance was observed after training.

Discussion
Based on the results of the present study, the level of the nur-
ses’knowledge onthe safe handlingof antineoplastic drugs sta-
tistically significantly increasedfollowingtrainingthe standard

Table 1 Demographic characteristics of the studied nurses

Nurses’ characteristics Mean ± SD

Age 32.68±4.70

Years of experience in chemotherapy drug administration 4.31±3.53

Working hours during the week 46.34±5.72
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guidelines,Regarding the participants’ performance, a statisti-
cally significant difference was observedin the mean scores
before and after the intervention. In addition, their perform-
ance significantly improvedfollowing training in all stages of
drug preparation, drug administration, drug leakage,
andwaste disposal. This clearly demonstrated the positive
effect of the intervention onthe safe handling of antineoplas-
ticdrugs among oncologynurses.An increase in the nurses’-
knowledge and performance can be attributed to the
effectiveness of the trainingcoursesonenhancingtheir know-
ledge and performance about antineoplastic drugs.Further,
theresultsreflected the nurses’ tendency to gain knowledge
onantineoplastic drugs for protecting themselves and their
patients from the ADRs of these drugs. Most nurses com-
plained about the lack of guidelines for using antineoplastic
drugs in the wardwhich were approved by the Ministry of
Health and Medical Education, and written training pro-
grams on how to handle these drugs, as well as their pre-
scription process.The educational pamphlet focused on
standard guidelines for handlingantineoplastic drugs among
nurses, which contained all the necessary informationonanti-
neoplastic drugs, as well as improving the knowledge and
practice among nurses.
The results of most studies in this field confirmed the

effect of the training interventions on nurses’ knowledge
and performance.For example, Hazrati et al. (2008) re-
ported an improvementin the knowledge and perform-
ance of oncology nurses to a good and excellent level
after training [16]. Additionally, TaghizadehKermani
et al. (2015) and Mohsen and Fareed(2013) found a sig-
nificant increase inthe knowledge and performance of
oncology nursesfollowing a short training course, as well
as implementing the training protocol, respectively [17,
18].Further, Shrestha et al. (2017) suggested thatatrain-
ing intervention positively affectsthe knowledge of
nurses’ regarding the safe use of antineoplasticdrugs in

Nepal [19].Mahdy et al. (2017) also conducted a study
titled“the effect of safetyguidelines for antineoplastic
drugs on the knowledge and practice of nurses in Ain
al-Shams hospitals in Egypt”, in which the results were
consistent with the findings of the present study [20].Ac-
cording toKoulountiet al.(2019), the nurses receiving
specialized training in antineoplastic drugs represent
higher performance compared to the others[21].These
results were also confirmed by the studies ofBolbol et al.
(2016), Karpagam et al. (2017), Keat et al. (2013), Jeong
et al. (2015), Zayed et al. (2019), and Angel and Soli
(2017)which showed that the implementation of safety-
guidelines for antineoplastic drugs has a positive effect
on improving the knowledge and performance of oncol-
ogy nurses and nursing students [22–27].
In this study, all nurses of two main chemotherapy

centers in Ardabil received the necessary training on
how to handleantineoplastic drugs according to the lat-
est guidelines of the Ministry of Health and Medical
Education of Iran.In addition, an educational package
was distributed among all oncology nurses.These inter-
ventions were found to improve the the health of nurses
and to increase in the quality of nursing services in deal-
ing with chemotherapy drugs.

Limitations
This study has a number of limitations including its
small number of samples and the lack of a control
group. The reason for both issues is the small number of
nurses working in Ardabil chemotherapy wards.

Conclusions
All in all, the resultsindicate anincrease in the knowledge
and performance of the oncologynurses on the safe
handling ofantineoplastic drugs after training according
to the standard guidelines.Thus, raising the knowledge
and improving the performance of nurses’ in the field of
the safe management of antineoplastic drugs is consid-
ered essential in the planning and policies of the health-
care system.

Table 2 Difference between mean scores of nurses’ knowledge
regarding antineoplastic drugs safe handling pre andpost
guidelines intervention

Knowledge Mean ± SD Min Max P-value

Pre-intervention 59.56±6.41 11 36 0.001*

Post-intervention 66±4.82 20 37

*Paired Sample Test

Table 3 Difference between mean scores of nurses’ safe
handling practices of antineoplastic drugs pre and
postguidelines intervention

Practice Mean ± SD Min Max P-value

Pre-intervention 18.96±2.54 14 23 0.001*

Post-intervention 32.03±2.45 28 38

*Paired Sample Test

Table 4 Difference between mean scores of nurses’ safe
handling practices of antineoplastic drugs in the indicators of
drug preparation, drug injection, drug leakage, and waste
disposal pre and postguidelines intervention

Practice
Items

Pre-intervention Post-intervention T-
test

P-
valueMean ± SD Mean ± SD

Drug preparation 0.56±0.09 0.79±0.06 -12.20 0.001

Drug injection 0.41±0.10 0.78±0.07 -15.91 0.001

Drug Leakage 0.07±0.02 0.50±0.20 -13.04 0.001

Waste disposal 0.48±0.10 0.76±0.09 -10.65 0.001
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