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Safe Handling of Oral Chemotherapeutic Agents Among
Nurses in Oncology Units

Diana S. Lalithabai

Abstract- Background: Several concerns have
been raised in the literature regarding nurses’
awareness of the safe handling of oral
chemotherapeutic agents (OACAs). This
research aims to assess such awareness among
nurses working in oncology units.

Methods: The study utilised a cross-sectional
descriptive design, and was conducted between
July 2022 and March 2023. Data were collected
via a structured questionnaire from a previous
study, with 34 variables grouped into four
categories.

Results: Our study indicated that most nurses
knew how to safely handle chemotherapeutic
drugs. Correct responses per category were:
storage, 77.7%; handling, 65.86%; disposal of
contaminated materials, 94.45%; and education
and training, 89.68%. Nurses with > 10 years’
experience had higher scores than those with <10
years; the difference was significant (p = 0.039).
Likewise, there was a significant difference (p =
0.002) in mean scores between nurses who had
received training on the safe handling of
chemotherapeutic drugs (92.1 + 20) and those
who had not (76.8 + 30.7).

Conclusion: The study indicates that years of
experience and roles at work have a significant
impact on nurses’ knowledge about the storage of
chemotherapeutic drugs. Overall, nurses with
more experience and training scored significantly
higher, suggesting that training is an effective
way to improve knowledge and skills in this area.
Furthermore, participation in this study might
influence might influence nurses’ judgments
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when handling oral chemotherapeutic drugs and
caring for cancer patients.

Index Terms— Awareness, Cancer, Nurses, Oral
Chemotherapeutic Agents, Safe Handling

I.  INTRODUCTION

In the past 30 years, cancers and non-
communicable diseases have surpassed infectious
diseases as the primary cause of death. Globally,
there were 17 million new cancer cases and 9.6
million cancer deaths [1,2]. In 2019, 20 043 new
cancer cases were reported to the Saudi Cancer
Registry (SCR), with women (55.3%; N = 11 087)
affected more than men (44.7%; N = 8 956) [3]. In
Saudi Arabia, the incidence and prevalence of
cancer are expected to triple by 2030, driving up
healthcare expenses and creating a financial burden
on the country [4].

Cancer  therapy involves the use of
chemotherapeutic drugs that have cytotoxic
properties [5]. So severe are their potential side
effects that there has been a great deal of focus on
patients’ immune systems and their activation via
biological therapies [6]. With regard to healthcare
providers, the high patient load and extensive use of
chemotherapeutic agents raises concerns about the
potential hazards of these agents for this cohort.
During the 1970s, evidence highlighted the risk of
adverse effects from antineoplastic drugs on
healthcare workers due to occupational exposure.
Since then, reports from several countries have
documented drug contamination in the workplace
and measured genotoxic responses in workers [7].
Due to inadequate control measures, oncology
healthcare workers have faced the danger of
exposure to antineoplastic drugs and experienced
acute adverse health effects [8].
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Occupational exposure of employees and those
around them is directly impacted by how well they
carry out their tasks. Employees must meet the most
recent requirements for working practices and be
aware of the workplace hazards presented by these
substances [9]. Despite safe handling guidance,
however, recommended practices are not always
followed, [10] and nurses’ skills and experience in
the safe handling of cytotoxic medicines are often
insufficient [11].

In addition, it is still necessary to fully address the
occupational hazards for healthcare workers who
handle these drugs in the course of their duties. Due
to their involvement in administering oral
chemotherapy drugs, nurses are at particular risk.
Hence, this study aimed to assess awareness
surrounding the safe handling of oral
chemotherapeutic agents among nurses working in
oncology units. Furthermore, it investigated the
relationship between the nurses’ demographic
characteristics and their safety practices when
handling such agents.

Il. LITERATURE REVIEW

While there are dangers associated with
numerous therapeutic groups of oral medications,
the majority of oral chemotherapy drugs are
dangerous due to their modes of action [12]. A study
to identify potential exposures to antineoplastic
drugs and factors influencing safety behavior
reported that chemical residue from antineoplastic
drugs was found in the workplace, and the low use
of personal protective equipment (PPE) indicated
potential exposure [13]. Another study gauging the
frequency and distribution of workplace exposure to
anticancer agents found that most employees (75%)
fall within the moderate exposure category [14]; yet
another found surface contamination [15].

Facilities in low-income countries reported lower
median safety practices than those in middle-income

countries. There exist large variability and
significant gaps in the safe handling of
chemotherapy agents; the most significant

differences can be attributed to personnel, the
preparation process, and incident management [16].

p372

The use of recommended engineering controls and
PPE varied among settings, and was better in non-
profit and government settings [17]. No matter how
much experience nurses have with chemotherapy, it
is recommended that they regularly refresh their
expertise and knowledge of rules, to guarantee that
relevant guidelines are applied [18].

Some literature found that nurses’ knowledge of
chemotherapy and handling of chemotherapeutic
agents was inadequate [19]. Few researchers have
confirmed that nurses’ knowledge of handling drugs
is acceptable, [20] and the knowledge and expertise
of nurses regarding the proper management of
cytotoxic medications were lacking when delivering
routine care in cancer wards [21]. A study in Saudi
Arabia, which included four hospitals in the Riyadh
region, demonstrated a lack of knowledge among
healthcare professionals, including oncology nurses
[22].

Despite possessing extensive knowledge about
exposure risks, oncology nurses face barriers to the
adoption of personal protective practices. These
include challenges in using personal protective
equipment (PPE) and conflicts of interest, which
hinder the widespread implementation of such
safety measures [23, 24]. The research found scant
information about the education of chemotherapy
nurses or their safety requirements [25]. One study
highlighted that, even if nurses’ knowledge, attitude
and practice scores regarding the safe handling of
chemotherapy drugs (CDs) were inadequate, the use
of personal protective equipment (PPE) during the
various steps of CD handling was noted [26]. In
some settings, the availability of the special
treatment room was absent; the nurses did not use
special PPE and were ignorant about the importance
of medical checkups, and none underwent through
regular medical checkups [27]. Concerning safe
handling precautions, most participants rarely used
eye protection [28,29]. Wearing PPE was seen as an
obstacle to professional image and performance:
nurses compromised safety for efficiency and
prioritised social roles over professional ones.
Experienced nurses believed that, as insiders, they
had sufficient clinical wisdom to avoid occupational
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exposure to chemotherapy toxicity [30].

Though adherence to safe handling practices can
substantially reduce potential exposure for
healthcare workers, several workplace factors affect
such handling [31]; in particular, the workplace
safety atmosphere, work environment, and oncology
nursing experience [32].

Despite the lack of guidelines for acceptable or
allowable surface concentrations of these drugs in
the healthcare setting, wipe sampling as a screening
tool can be part of a comprehensive safe-handling
program to assess and reduce environmental
contamination by antineoplastic drugs [33].
Furthermore, compared with ordinary devices, a
closed-system transfer device can significantly
lower the chemical contamination of barrier
isolators, even though it does not entirely eliminate
contamination [34].

USP Chapter 800, a legally binding standard,
outlines standards for limiting occupational
exposure in healthcare workers and insists that
hospitals, clinics, and all locations where Hazardous
drugs (HDs) are produced or administered, and
where medical staff may come into contact with HD
residue, must adhere to these guidelines [35].
Healthcare professionals must use their professional
judgment, expertise, and common sense when
applying these principles, taking into account the
standards of any applicable accrediting
organisations and changing federal, state, and local
legislation [36].

Some of the major issues identified with regard to
the safe management of antineoplastic medications
(oral, parenteral, or intrathecal) were associated with
the prescription, preparation, distribution and
administration thereof [37-39]. As oncology nurses
and others are entrusted to assist with patient care,
[40] ongoing evaluation of the workplace is
necessary to foster a climate of safety and create a
culture that supports the wellness of nurses, their
patients, and the general public [41].

Safe handling protects healthcare professionals
(HCPs); nonetheless, the above reviews raise severe
concerns about nurses’ knowledge and safe handling
of chemotherapeutic agents. While there have been
several studies on the topic, oral chemotherapy
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medications are rarely the focus of the literature,
which focuses on chemotherapeutic drugs in
general. This significant knowledge gap leaves the
question as to whether nurses can safely handle oral
chemotherapeutic medications, which pose a risk to
both nurses and patients.

I1l.  METHODOLOGY

Study design:

The study utilised a cross-sectional
descriptive design, and was carried out between July
2022 and March 2023.

Setting and participants:

Participants were recruited from a tertiary
healthcare setting in Riyadh, KSA. One hundred and
seventy-three nurses worked in the oncology units
within this setting, providing care for cancer
patients. Using the purposive sampling technique,
120 of these were selected to participate in the study.
Included were those nurses working in the oncology
wing who handled chemotherapeutic drugs or
agents, were willing to participate in the survey, and
were fluent in English. Nurses who did not handle
chemotherapeutic agents and those not directly
involved in patient care were excluded.

Sample size:

We used another study as a reference to
estimate the sample size for this study [21], with a
72.6% prevalence of safe handling for oral
chemotherapeutic agents, a finite population
correction was applied to the total nurse population
of 173 (working in oncology units).

Data collection:

Data were collected by a research assistant,
using a self-administered, structured questionnaire
from a previous study [34]. Written permission was
obtained from the author to use the questionnaire.
This tool consists of five sections: (1) Demographic
data; (2) Storage, which includes four items; (3)
Handling, which includes 21 items; (4) Disposal and
cleaning of contaminated materials, which includes
three items; and (5) Training and education, which
includes five items. The three options for response
were ‘yes’, ‘not sure’, and ‘no’, with ‘yes’
considered the correct option except for items 4, 8,
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24, 25, and 26, where ‘no’ was the correct answer.
All responses were expressed in percentages.

Ethical considerations:

This study was reviewed and approved by
the Institutional Review Board (IRB), with IRB Log
no. 22-264, and followed the guidelines of the
Declaration of Helsinki. Before enrollment,
researchers explained to participants the purpose of
the research, and that participation in the survey was
voluntary. Furthermore, all participants were
informed about anonymity, confidentiality, and the
option of voluntary termination at any time.

Statistical analysis:

Data was analysed using statistical software
SPSS version 25.0 (IBM, Armonk, NY, USA). The
questionnaire included 34 variables, grouped into
four sections: storage; handling; disposal and
cleaning of contaminated materials; and education
and training. The correct answers for each section
were totaled, and their mean converted into
percentage scores. The association between socio-
demographics and the four aspects of safe handling
was measured using a Chi-square test, while the
least significant difference between percentage
mean scores and socio-demographics was measured
using the Mann Whitney U test and the Kruskal
Wallis H test, as applicable. A 95% confidence
interval was applied.

V. RESULTS
Demographic data:

The questionnaire was distributed to 120
participants, and the response rate was 100%. The
majority of participants were female, 110 (91.7%);
and registered nurses, 105 (87.5%). Most of the
nurses, 101 (84.2), had received training on the safe
handling of chemotherapy drugs. The participants’
demographic characteristics are summarised in
Table 1.

Safe handling procedures for oral anticancer agents
(OACAS):

Table 2 illustrates the responses of the 120
certified nurses in this study with regard to safe
handling procedures for oral anticancer agents
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(OACAS). The correct response response rate per
category was: storage, 77.7%; handling, 65.86%;
disposal of contaminated materials, 94.45%; and
education and training, 89.68%.

Association between safe handling practices and
demographic variables:

Tables 3a-3d compare the participants’ safe

handling scores with their demographic and
professional characteristics. The scores indicate that
nurses’ years of experience and their positions at
work have a significant influence on their
knowledge regarding storage. Nurses with fewer
than two years’ experience had significantly less
storage knowledge than those in other experience
intervals (p=0.002). Furthermore, the scores of
charge nurses and unit managers were higher than
those of registered nurses (p=0.078), and nurses who
had received training had significantly greater
storage knowledge than those who had not
(p=0.029).
Females’ handling scores were significantly higher
than males’ (p = 0.040). Moreover, nurses with > 10
years’ experience had higher scores than those with
< 10 vyears; the difference was significant (p =
0.039). Increasing years of experience in an
oncology unit had a direct bearing on scores in the
category of disposal of contaminated waste (p =
0.030).

Nurses who had received training on the safe
handling of chemotherapy drugs had a higher mean
score (92.1 = 20) than those who had not (76.8
30.7); the difference was significant (p= 0.002). This
suggests that training is an effective way to improve
nurses’ knowledge and skills in this area.

V. DISCUSSION

The issue of medication safety is particularly
significant in the case of anticancer therapies, due to
the high potential for harm posed by these agents
and the disease context in which they are used [39].
Guidelines exist that recommend safe prescribing,
dispensing, and administration of chemotherapy and
related agents used in cancer treatment, [41] and
standard guidelines education improves knowledge
and performance with regard to safe handling
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Table 1. Sociodemographic Characteristics of Participants

Characteristic Description N (%)

Gender Male 10 (8.3)
Female 110 (91.7)

Years of nursing experience <2 7 (5.8)
2-5 18 (15.0)
6- 10 45 (37.5)
> 10 50 (41.7)
Years of experience in oncology unit <2 27 (22.5)
2-5 49 (40.8)
6-10 20 (16.7)
> 10 24 (20.0)
Nursing educational level Diploma 29 (24.2)
BSN 91 (75.8)

MSN 0 (0)
PhD 0 (0)

Position Registered nurse 105 (87.5)

Charge nurse 6 (5.0)

Unit manager 9 (7.5)
Received training on the safe handling of Yes 101 (84.2)
chemotherapeutic agents No 19 (15.8)

Table 2. Participants’ Handling of Oral Chemotherapeutic Agents

ltems Yes No Not sure

Section B: Storage of OACAs

1. We ensure proper storage and handling of OACAs 117 (97.5) 0 (0) 3(2.5)
to prevent accidental exposure and to ensure their

integrity.

2. We store OACA s in a designated area as per the 111 (92.5) 6 (5.0) 3(2.5)

manufacturer's instructions and separate them from

non-chemotherapeutic agents.

3. We follow storage specifications for OACASs that 112 (93.3) 3(2.5) 5(4.2)
are air, moisture, and/or light-sensitive.

4. We store OACA s in alphabetical order with other 80 (66.7) 33 (27.5) 7 (5.83)
non-chemotherapeutic drugs.

Section C: Handling of OACAs

5. We have a hospital-wide policy regarding the 119 (99.2) 1(.8) 0 (0)
handling and administration of ACAs.
6. We have a hospital-wide policy regarding the 118 (98.3) 1(.8) 1(.8)

handling and administration of OACA:s.
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7. The risk of harm from handling OACA:s is equal 103 (85.8) 8 (6.7) 9 (7.5
to that from injectable chemotherapy agents.

8. We handle and administer OACAs without 48 (40.0) 65 (54.2) 7 (5.8)
precautions.

9. OACAs should be handled with the same 107 (89.2) 8 (6.7) 5(4.2)
precautions recommended for intravenous

chemotherapy.

10. We limit the handling and administration of 112 (93.3) 5(4.2) 3(2.5)
OACA:s to qualified, trained personnel.

11. Doses of oral chemotherapeutic agents in liquid 111 (92.5) 4 (3.3) 5(4.2)
form are required to be dispensed in a single-dose

oral syringe.

12. Oral chemotherapeutic agents are considered 111 (92.5) 6 (5.0) 3(2.5)
"High Alert Drugs".

13. Containers for OACAs should have a label with 113 (94.2) 2(1.7) 5(4.2)
special handling precautions.

14. Caution labels should be available in the OACA 114 (95.0) 1(.8) 5(4.2)
dispensing area.

15. We have a "spill kit" available in all areas 105 (87.5) 6 (5.0) 9 (7.5)
dealing with OACAs.

16. The package label of OACAs should indicate 119 (99.2) 0 (0) 1(.8)
that the agent is cytotoxic.

17. Proper use of personal protective clothing and 114 (95.0) 4 (3.3) 2 (1.7)
equipment should be instituted to minimise exposure

and health risks.

18. We do not dispense OACASs using automatic 96 (80.0) 9 (7.5) 15 (12.5)
counting machines.

19. We use disposable gloves when dispensing 100 (83.3) 6 (5.0) 14 (11.7)
OACA:s.

20. We perform OACA manipulations such as 80 (66.7) 33 (27.5) 7 (5.8)
compounding, crushing, cutting, or splitting in a

biological safety cabinets or isolators, and we use

disposable personal protective equipment.

21. We use separate equipment for OACAs. 85 (70.8) 21 (17.5) 14 (11.7)
22. We have a written emergency plan in the event 106 (88.3) 7 (5.8) 7 (5.8)
of a spill or accidental exposure to OACASs.

23. We have an updated list of hazardous 115 (95.8) 2 (1.7) 3(2.5)
medications, which is readily accessible to all

healthcare personnel involved in handling OACAs.

24. We accept telephone orders for OACAs to be 42 (35.0) 65 (54.2) 13 (10.8)
taken by nursing personnel

25. If non-oncology nurses are permitted to 88 (73.3) 19 (15.8) 13 (10.8)
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26. All chemotherapy orders, including oral
chemotherapeutic agents, are reviewed by a
pharmacist specialised in oncology.

113 (94.2)

0(0)

7 (5.8)

Section D: Disposal and Cleaning of Contaminated Materials

27. All disposable materials used while handling
OACA:s are disposed of as chemotherapy waste,
according to the local waste disposal guidelines.

114 (95.0)

5 (4.2)

1(.8)

28. All non-disposable materials exposed to oral
chemotherapeutic agents, including counting trays,
tools, surfaces, etc., are washed or decontaminated
thoroughly after use.

112 (93.3)

4(3.3)

4(3.3)

29. Packaging and supplies for OACAs are disposed
of in specially designated chemotherapy buckets.

114 (95.0)

1(.8)

5 (4.2)

Section E: Education and Training

30. We attend orientation programs and routine
training courses specific to the handling of ACAs,
including OACAs.

110 (91.7)

7(5.8)

3(2.5)

31. We have an educational program within the
institution about the handling of ACAs.

110 (91.7)

4 (3.3)

6 (5.0)

32. Healthcare workers involved in handling OACAs
are trained and competent to treat individuals
accidentally exposed to chemotherapeutic agents,
and on the disposal of ACAs.

109 (90.8)

4 (3.3)

7(5.8)

33. We receive regular, continuous education about
the safe handling and administration of ACAs in our
institution.

104 (86.7)

7 (5.8)

9 (7.5)

34. Educational material about the safe handling of
OACAs is available in the related areas.

105 (87.5)

5 (4.2)

10 (8.3)

Table 3a. Association between awareness of correct storage (cumulative percentage mean score) and
demographic variables

Characteristic Description Min - Max Mean £ SD p-value

Gender Male 0-100 70.0 + 28.4 0.387
Female 25 - 100 78.4 +15.3

Years of nursing experience <2 50 - 75 64.3 £ 13.4 0.002
2-5 50 - 100 81.9+14.4
6 -10 25 - 100 75.0+11.9
> 10 0-100 80.5 + 20.4

Years of experience in <2 25-100 73.1+154 0.103
oncology unit 2-5 25 -100 78.6 £ 13.5
6-10 50 - 100 78.8+12.2
> 10 0-100 80.2 + 25.5

Nursing education Diploma 25 - 100 74.1+18.3 0.200
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BSN 0 - 100 78.8 £16.2
Position Registered Nurse 0-100 76.4 £16.9 0.078
Charge Nurse 75-100 87.5%13.7
Unit Manager 75-100 86.1+13.2
Trained on safe handling of Yes 0-100 78.7+17.5 0.029
chemotherapy drugs No 50 - 100 724 +£115

Table 3b. Association between awareness of safe handling (cumulative percentage mean score) and

demographic variables

Characteristic Description Min - Max Mean + SD p-value
Gender Male 36-91 70 £ 16.3 0.040
Female 41 - 95 79.5+9.38
Years of nursing experience <2 36 -95 70.8 £19.4 0.039
2-5 59 - 86 76 £ 8.8
6-10 41 -91 77.8+11.4
> 10 50 - 95 81.5+8.3
Years of experience in <2 36 -95 75.6 £12.9 0.395
oncology unit 2-5 55 - 91 79.6 £9.3
6-10 41 - 86 78.9+10.1
> 10 50 - 95 80.1+11.2
Nursing education Diploma 50-95 76 +11.6 0.095
BSN 36 - 95 79.5+10.4
Position Registered Nurse 36 - 95 78 +11.1 0.066
Charge Nurse 77-91 84.8+4.7
Unit Manager 68 - 91 828+7.1
Trained on safe handling of Yes 36 - 95 78.9+£9.9 0.760
chemotherapy drugs No 41-91 773+ 14.6

Table 3c. Association between awareness of correct disposal of waste (cumulative percentage mean

score) and demographic variables

Characteristic Description Min - Max Mean £ SD p-value
Gender Male 67 - 100 96.7 £ 10.5 0.723
Female 33-100 94.2 £ 155
Years of nursing experience <2 100 - 100 1000 0.360
2-5 67 - 100 92.6 +£14.3
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6-10 33-100 96.3+12.8
> 10 33-100 92.7 +18.2

Years of experience in <2 33 -100 88.9 + 20.7 0.030
oncology unit 2-5 67 - 100 98.6+6.7
6-10 67 - 100 96.7 + 10.3
> 10 33-100 90.3+£20.8

Nursing education Diploma 33-100 93.1+16.4 0.439
BSN 33-100 94.9 +14.8

Position Registered Nurse 33-100 94.3+£15.6 0.852
Charge Nurse 67 - 100 94.4£13.6
Unit Manager 67 - 100 96.3+11.1

Trained on safe handling of Yes 33-100 95.4£134 0.242
chemotherapy drugs No 33-100  895+224

Table 3d. Association between education and training (cumulative percentage mean score) and

demographic variables

Characteristic Description Min-Max Mean+SD  p-value
Gender Male 0-100 74 +37.8 0.121
Female 0-100 91.1+20.4
Years of nursing experience <2 20 -100 71.4+£324 0.142
2-5 0-100 86.7 £ 29.1
6-10 0-100 91.1+216
> 10 0-100 92+185
Years of experience in <2 20 - 100 88.1£20.9 0.475
oncology unit 2-5 0-100 88.6 £ 23.5
6-10 0-100 93 +22.7
> 10 0-100 90.8 £ 23.6
Nursing education Diploma 0-100 92.4 £22.3 0.175
Bachelor of 0-100 88.8 + 22.7
Science in Nursing
Position Registered Nurse 0-100 88.6 £ 23.7 0.150
Charge Nurse 100 - 100 1000
Unit Manager 60 - 100 95.6 +13.3
Trained on safe handling of Yes 0-100 92.1+£20 0.002
chemotherapy drugs No 0-100 76.8 + 30.7

p379
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practices [19]. While chemotherapy providers have
generally developed and implemented good
practices around the safe delivery of intravenous
chemotherapy, there remain issues associated with
orally administered antineoplastics [42]. Despite
exponential growth in the use of oral anticancer
medications, the knowledge about these medications
and guidelines for their safe handling have not kept
up to date with the speed with which the medications
have been applied in clinical practice. They pose
severe hazards to any personnel handling them, as
well as to patients and their caregivers [43]. As
nurses are front-line healthcare professionals who
provide direct care for patients and are involved in
the handling of oral chemotherapeutic agents, they
should be well versed in the safe handling practices
required for such agents.

Our study indicated that most nurses were aware of
the appropriate safe storage protocols and adhered to
best practices. Conversely, a multi-centre study
conducted in Bangladesh [26] reported that around
half of the studied nurses had been exposed to
chemotherapy agents, and a more significant
proportion, 58.3%, were not aware of the health
hazards of oral and parenteral drugs and did not use
the designated treatment room.

Regarding the handling of OACAs, nearly half of
the participants in our study answered that they
handle and administer OACAs without precautions.
In alignment with the findings of the present study,
similar studies have highlighted a misconception
among patients and healthcare workers that OACAS
are less harmful, carry a lower exposure risk, and are
safer to handle [44]. This highlights the need to
improve both patients’ [45] and healthcare workers’
[21] understanding of the requirements for storage,
handling, and safe administration of oral anticancer
drugs. However, contradicting our findings, a study
[28] conducted in Jordanian hospitals revealed that
nurses fully complied with the safe handling
requirements for OACA:s.

Our study demonstrates the nurses’ awareness of
hospital-wide policies regarding the handling and
administering of ACAs. This finding is supported by
another study [18] which found that most nurses
knew about the safety guidelines for administering
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chemotherapy. Another study revealed full
compliance in all hospitals regarding the availability
of policies and procedures for the safe handling of
antineoplastic agents and the availability of a
reporting system.

In the current study, a good percentage of the
participants were confident that they performed
OACA manipulations, such as compounding,
crushing, cutting, or splitting, in a biological safety
cabinet or isolator, and used disposable personal
protective equipment. In contrast, another study
conducted in Jordanian hospitals [28] reported that
the participants were least compliant with working
inside the biological safety cabinet (65.1%). Other
studies reported the safety design of their workplace
to be rather poor [49]; and, it was noted that the
utilization of personal protective equipment was
lower when specific safety handling procedures
were not in place [17]. These contradictory findings
suggest that safe practices vary according to the
management’s approach to safety and perceived
risk, and the availability of precautionary measures
in healthcare settings.

Most of the nurses in the present study were aware
of the need to use personal protective clothing and
equipment to minimise exposure and health risks,
and the participants used gloves to dispense
OACA:s. Other studies contradicted these findings,
[25,29] reporting that PPE was identified as an
obstacle to professional image and performance,
defective use of PPE during various steps of
handling chemotherapy drugs, and reduced adoption
of personal protective practices among oncology
nurses [23,27].

Our study found that most nurses have received
training on the safe handling of chemotherapy drugs
and are supported at institution level with
appropriate education. Studies highlight this aspect,
noting that training on safe handling enhances
compliance [31].

In the current study, most nurses acknowledged that
all disposable materials used while handling
OACAs are disposed of as chemotherapy waste
according to the local waste disposal guidelines, and
packaging and supplies for OACAs are disposed of
in specially designated chemotherapy buckets. In
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alignment with this finding, another study [28]
revealed that the items with full compliance in all
hospitals were the availability of policies and
procedures for the safe handling of antineoplastic
agents, the availability of reporting systems, and the
availability of sharps containers. Contradicting the
findings of this study was a study [8] that revealed
that the implemented exposure controls for
preparation, administration, cleaning, and waste
disposal were not in line with the safe handling
guidelines.

The current study found that the nurses knew about

safe handling practices; this was supported by
another study with similar findings [18]. Our
findings revealed that nurses with higher education,
those with more experience, and those who have
received training were more aware of correct storage
practices with regard to OACAs. Furthermore, those
with more experience in the oncology unit had more
awareness concerning the disposal of contaminated
waste, although the difference was not statistically
significant. This finding contradicted a study that
reported a statistically significant difference
between the practice score and the nurses’ cadre
[18]. Our findings suggest that gender and years of
experience play a role in handling skills, with
women and more experienced nurses generally
performing better. Nurses with more years of
experience also had significantly higher scores in the
category of disposal than. Supporting this finding,
another study [18] revealed that years of experience
had a statistically significant association with the
safe handling of chemotherapy drugs.

Overall, nurses with experience and training scored
significantly higher than those without. This finding
is promising since it shows that trained nurses
generally understand the significance of safe
handling procedures for OACAs, and suggests that
training is an effective way to improve nurses’ skills
and knowledge in the area.

VI. STRENGTHS AND LIMITATIONS

It should be remembered that this study is based on
a survey of just 120 nurses. Given the limited sample
size, the results might not represent all trained
nurses. Hence, caution should be exercised when
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generalising these results. Additionally, the study is
cross-sectional and identifies associations between
the variables; it cannot determine cause-and-effect
relationships. Despite these drawbacks, the study
offers insightful information about qualified nurses’
safe handling techniques, and can guide educational
and training initiatives to enhance the ability of
nurses to safely handle OACAs.

VIlI.  CONCLUSION

Our study indicates that most trained nurses adhere
to safe OACA handling procedures. Nonetheless,
there is space for improvement in certain areas, such
as using gloves when handling OACAs and
understanding the value of keeping OACAS in a
well-ventilated place. Our findings revealed a high
demand to improve nurses’ knowledge about the
safe handling of oral chemotherapeutic agents.
Hospitals might offer instruction on all facets of safe
handling, such as using PPE, proper disposal of
OACAs, and ways to prevent unintentional
exposure. Moreover, the study itself might affect
nurses’ judgment when caring for cancer patients
and handling oral chemotherapeutic agents, by
highlighting essential gaps in the management of
such agents.
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