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Abstract
Introduction: Many cytotoxic drugs (CDs) are known to be teratogenic and mutagenic
to humans. Nurses are the main groups that are exposed to these drugs in hospital
setting. Generally, the occupational activities that pose a greatest risk of exposure are
the preparation and administration of CDs, cleaning of CDs spills, and handling of
patient excreta. Aim of work and Objectives: This study aims to protect nurses from
CDs exposure hazards with the following objectives: 1)To determine health hazards of
CDs exposures.2)To apply a health education program for improving knowledge and
practice of nurses exposed to CDs.3)To evaluate the effect of health education program
on improving the knowledge and practice of nurses exposed to CDs. Materials and
Methods: An interventional study (health education program) carried on 50 nurses
exposed to CDs in oncology units (Pre and post intervention) at Zagazig University
Hospitals. All nurses were subjected to a structured questionnaire included questions
about: personal and socio-demographic characteristics, occupational history, and
knowledge about CDs drugs. A performance checklist was used to assess the practice of
nurses. All nurses were subjected to health education program. Results: Improvement
in knowledge among the studied nurses was only affected by nurses’ job rank as the

knowledge of supervisors improved more than the knowledge of staff nurses. The
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practice of nurses was not affected by socio-demographic characteristics. It also

showed that there was a statistical significant improvement of total knowledge and

total performance after intervention by health education (4.0% vs. 98.0% and 4.0% vs.

56.0% respectively). Conclusion: The level of knowledge of nurses about CDs was

not satisfactory; also there was a significant improvement of knowledge and practices

among the studied nurses handling cytotoxic drugs after intervention.

Keywords: Oncology nurses, cytotoxic drugs, Occupational exposure, Knowledge and

Practice.
Introduction

Oncology nurses provide care
for cancer patients. They monitor
physical conditions and administer
CDs and other treatments. Oncology
is one of the most challenging fields
in nursing and no two days on the job
are ever the same. Oncology nursing
practice at the generalist level requires
a cancer-specific knowledge base and
demonstrated clinical expertise in
cancer care beyond that acquired in a
basic nursing program (Meijster et al.,

2006).

Many anti neoplastic drugs are
known to be carcinogenic, teratogenic
and mutagenic to humans. There is thus
a potential occupational exposure risk
to CDs. Nurses are among the main
groups of professionals that are exposed
to these drugs in patient care settings
(NIOSH, 2004).

Awareness of toxic effects of cancer

chemotherapeutic ~ drugs  typically

influences treatment plans for patients

undergoing cancer therapy to prevent or
mitigate adverse outcomes. However,
beyond the patient safety concerns
arising from the necessary therapeutic
use of these drugs, occupational risks
to health care workers handling these
drugs in the course of their duties still
need to be fully addressed (Thomas et
al., 2006).

Studies have demonstrated an
increase in the potential risks due to

occupational exposure to CDs. Despite

current work practice guidelines,
nurses  exposed to  hazardous
drugs still experience serious side

effects that are influenced by: drug
handling circumstances (preparation,
administration, or disposal), amount
of drug prepared, frequency and
duration of drug handling, potential for
absorption, use of ventilated cabinets,
personal protective equipment (PPE)
and work practices (Schreiber et al.,
2002). Compliance with guidelines for
handling CDs has been reported to be
sporadic (Chaudhary and Karn, 2012).



Safety Program and Nurses Exposed to Chemotherapy 221

Aim of Work:

Thus, this study aims to protect
nurses from CDs exposure hazards
with objectives to (1) Determine
health hazards of CDs exposures (2)
Apply a health education program for
improving knowledge and practice of
nurses exposed to CDs (3) Assess the
effect of health education program on
improving the knowledge and practice

of nurses exposed to CDs
Materials and Methods

Study design: Interventional study
was conducted on nurses exposed
to CDs in oncology units at Zagazig

university hospitals.

Study sample: All nurses working
in oncology units equal 60 (medical
oncology unit; 22, nuclear therapy
unit: 20 and pediatric oncology unit:
18.). Ten nurses were taken in the pilot
study to test the questionnaire with
the most appropriate terms, it also
helped to estimate time needed for data
collection. Pilot nurses were excluded
from the study. So, our sample size was

50 nurses.

Time of the study: from June 2014
to December 2014.

Study methods:

I- Data collection: A structured
questionnaire (Elshamy et al., 2010;
Chaudhary and Karn, 2012) was used to
collect information from all participants
about the following:

Part one: included questions about
personal and socio-demographic data:
age, residence, level of education,
marital status.

Part two: included questions
about occupational history (current
and previous occupation, duration of
employment in current occupation,
number of hours worked/day, attending
training programs and organizational
aspects, and place of
preparing CDs drugs.)

frequency

Part three: Present history of health
hazards due to exposure to CDs drugs
(reproductive hazards, eye Affection,
skin and mucous membrane affection,
respiratory Hazards, Others)

Part four: knowledge about
cytotoxic drugs (types and definition
of CDs drugs, mode of exposure of
nurses to CDs drugs, health hazards
due to exposure to CDs drugs, personal
protective equipment, safe precautions
during preparation and administration
of CDs drugs, safe precautions if

contamination occurs in case of spill)
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I1- Health education program:

Objectives: Improve level of
knowledge and level of performance of

nurses about CDs drugs.

Message:
Studied nurses were  given
educational Sess1ons to cover

knowledge about (types and definition
of CDs drugs, Mode of exposure of
nurses to CDs drugs, health hazards
due to exposure to CDs drugs, personal
protective equipment, safe precautions
during preparation and administration
of CDs drugs, safe precautions if

contamination occur)
Methods:

We did the performance checklist
The

formulated to cover

before the pretest-questionnaire.
message Wwas
all information about CDs drugs. In
addition, the use of teaching aids, such
as explanatory pictures illustrating the
personal protective equipment and
some methods of safe handling CDs
drugs helped to enrich and facilitate the
educational process with distribution of
these pictures. This message was given
after filling the questionnaire (pretest

questionnaire).

Place:

The educational sessions were
given at work place to 2 or more
accessible nurses together (maximum 5
females in each session due to working
Total

sessions was 9 sessions (3 sessions for

circumstances). number of
nurses during morning shift, 3 sessions
for nurses during afternoon and the last
3 session for nurses of night shift when
they shifted to morning shift).

Time:

Each educational session lasted for
about 20 minutes after filling of the
questionnaire (pretest questionnaire).
After three weeks, posttest questionnaire
(the same as pretest questionnaire) was
filled by studied nurses to assess the
effectiveness of health education.

The coding system:

Change of knowledge and
performance were divided on base of
median to percent of change (percent
of change= (post test score-pre test

score) / (pre test score) x 100).

Median of change of knowledge
= 154.19. So, < 154.19 inadequate
>154.19

knowledge, adequate

knowledge
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Median of change of performance =
83.33. So, < 83.33 incorrectly done, >
83.33 correctly done.

Coding system of frequency of

adequate  knowledge and correct

performance = 50% of the correct

answers.
Data analysis:

The data
computerized and statistically analyzed

collected were

using SPSS program (Statistical Package
16.0.
Assessment of change of knowledge and

for Social Science) version
performance after health education was
evaluated by McNemar’s test for paired
data. Relationship between change of
either knowledge or performance and
role of some socio-demographic or
occupational factors was assessed by

Pearson’s Chi-square test .Correlation
coefficient (r) between change of
knowledge and change of performance
was done by Pearson’s correlation. The
test results were considered significant
when p-value <0.05.

Ethical The
committee Institutional Review Board
(IRB) of the faculty of Medicine,
Zagazig University approved the study

approval: ethical

protocol. Ethical considerations and
confidentiality were respected.

Consent: An informed consent was
obtained from all participants of this
study. The workers were told about the
aim of the study, and they were informed
that the data would be used for scientific
purposes only. The workers were also
given the right to refuse or participate
in the study.
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Results

Table 1: frequency distribution of some socio-demographic, occupational
characteristics and availability of organizational aspects as reported
by studied nurses.

Number = 50
Aspects No. %
Socio demographic characteristics
Age group (years): 20- 13 26.0
30- 24 48.0
40-50 13 26.0
Marital status: Married 45 90.0
Widow 5 10.0
Qccupational characteristics
Job rank*: Junior nurse 45 90.0
Senior nurse 5 10.0
Duration in work (years): <10 22 44.0
10- 21 420
20-26 7 14.0
Organizational aspects:
Training on infection control: Yes 22 440
No 28 56.0
Training on hazards of exposure to CDs and relevant
safety measure: Yes 0 0.0
No 50 100.0
Presence of written nursing care guidelines: Yes 6 12.0
No 44 88.0
Presence of in-services training program: Yes 1 2.0
No 49 98.0
Drug preparation area:
Preparation cabins 0 0.0
Treatment room 36 72.0
Nurse’s station 14 28.0

* Classified according to level of education (Juniors ‘staff nurses’: Diploma and Nursing
Institute, Seniors ‘supervisors’: Faculty of Nursing).

Table 1 shows that (74.0%) of the studied nurses are above 30 years and (90.0%) are married,
(44.0 %) of the studied nurses work in the oncology unit for less than 10 years. About (44.0 %)
of them attended infection control training course, (72.0%) reported that they prepare the CDs in
treatment room.
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Health Hazards among Nurses
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Figure 1: Frequency of Health hazards among studied nurses during exposure

Figure 1 reported health hazards among nurses were bronchospasm (64.0 %),
reproductive hazards (such as menstrual changes (56.0%) and abortions (40.0%),
developmental and behavioral abnormalities among children of nurse (18.0%),
infertility (16.0%) and premature labour (8.0%)), headache (36.0%), eye affection
(34.0%), skin & mucous membrane affection (24.0%).
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Table 2: Frequency of correct knowledge about definition of CDs drugs, mode
of exposure, risky behaviors and risky practice associated with CDs
exposure at pre and post intervention among studied nurses .

Pre test Post test

Item No. % No. % P-value
The definition of CDs drugs
*  Wrong answer\don’t know 1 20 0 0.0
e Incomplete answer 49 980 8 16.0 0.000*
e Complete answer 0 0.0 42 84.0
Mode of exposure:
e Skin 11 22.0 44 880
e Injection 19 380 44 880
e Contaminated food & drinks 1 20 34 680 0.000*
e Handling materials contaminated with 4 8.0 24 480

patient excreta
e Inspire aerosol during preparation and 27 540 37 740
administration

The risky behaviors at work place:

* No eating food 50 100.0 50 100.0
* No drinking beverages 15 30.0 49 98.0 | 0.000%*
* No storing food ,drinks and cosmetics 0 0.0 45 90.0
The risky practice at work place:
e Not handling contaminated material 37 740 47 94.0
e Not handling contaminated linens and 19 380 50.0 100.0
clothing 0.000*
e Not handling contaminated wastes 21 420 50.0 100.0
e Not changing bed sheets. 5 10.0 45 90.0

e Not handling body fluids or body fluid- 8 16.0 37 740
contaminated clothing.

*: Statistically significant

This table shows that contaminated food and drink and handling materials contaminated with
patients’ excreta are considered the lowest mode of exposure as reported by studied nurses (2.0
%, 8.0%) respectively before intervention. The most common risky behavior according to nurses
knowledge in pretest is eating food in handling area (100.0%) while none of them (0.0%) reported
the storing food, drinks and cosmetics as risky behavior. The changing bed sheets and handling body
fluid or fluid contaminated clothes are reported the least frequency by nurses at pretest (10.0%, 16.0%)
respectively. Finally, there is a statistically significant improvement of knowledge by health education.



Safety Program and Nurses Exposed to Chemotherapy 227

Table 3: Nurses practice regarding preparing, handling of cytotoxic drugs
and use of Personal Protective Equipment (Gloves- Gowns — Eye
protection) at pre and post intervention among studied nurses

Pre test Post test
Aspect No. % | No. % P-value

Preparing & Administrating CDs:
e Improper place for preparing and handling

CDs. 50 100.0 [ 50 100.0 _
Done 0 0010 0.0
Not done
¢ Expelling air from syringes filled with CDs. | 50 1000 [ 37 74.0 | 0.001*
Done 0 00] 13 260
Not done
e Contaminated hands and poor hand 36 720 | 4 8.0 [ 0.000*
washing. 14 280 | 46 920
Done
Not done 50 100.0 [ 40 80.0 | 0.000*
e Generating aerosols during the 0 00| 10 400
administration of drugs
Done 22 440 | 3 600 [0.001%*
Not done 28 56.0 | 47 94.00
e Counting uncoated oral tablets from multi-
dose bottles
Done
Not done

Handling CDs & use of PPE

¢ Handling contaminated linens and clothing

Done 30 60.0| 12 240
Not done 20 400| 38 760 | 0.002%*
¢ Handling body fluids or body fluid-
contaminated clothing 28 5601 4 8.0
Done 22 440146  92.0 | 0.000%*
Not done
e Use PPE when handling patients’ waste 17 340149 980
Done 33 66.0| 1 2.0 | 0.000*
Not done
e Use PPE while cleaning up spills 22 440150 100.0| 0.000%*
Done 28 56010 0.0
Not done

*: Statistically significant
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This table shows that the commonest risky nursing activities found regarding preparing CDs was
improper place for preparing and handling CDs but it was the same before and after intervention,
the least risky activity was counting uncoated oral tablets from multi-dose bottles (44.0%). The
commonest risky behavior while handling CDs was not using PPE when handling patient’s waste
(66.0 %). There was statistically significant improvement in studied nurses’ practice after intervention
regarding preparing and handling CDs.

Table 4: Frequency of change of total knowledge and total performance after
intervention among studied nurses

Item Pre test Post test P-value
No. % No. %

Total knowledge
[nadequate 48 960 1 20 0.000*
Adequate 2 4.0 49 98.0
Total performance
Incorrect 48 96.0 22 440 0.000*
[Correct 2 4.0 28 56.0

*: Statistically significant

This table shows that there were a statistical significant improvement of total knowledge and
performance after intervention by health education.

Measuring the correlation between change of knowledge and change of performance, results
showed positive significant correlation (r =0.31, P-value =0.03) as knowledge increases, performance
increases.
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Table 5: The effect of some socio-demographic and occupational data on change
of knowledge and performance among studied nurses.

Change of knowledge Change of Performance
Item Inadequate Adequate Incorrect Correct
No. % No. % No. % No. %
Age group:
. 20- 6 46.2 7 538 6 46.2 7 53.8
. 30- 14 58.3 10 41.7 12 50.0 12 50.0
e 40-50 53.8 6 46.2 6 46.2 7 53.8
x2 0.504 0.074
P-value 0.777 0.964
Marital status:
e Married 23 51.1 22 48.9 23 51.1 22 489
e Widow 4 80.0 1 20.0 1 200 4 80.0
x2 Fisher Exact Fisher Exact
P-value 0.357 0.351
Job rank:
« junior nurse 27 60.0 18 40.0 23 51.1 22 489
e Senior nurse 0 0.0 5 100.0 1 20.0 4 80.0
x2 Fisher Exact Fisher Exact
P-value 0.016% 0.351
Attending training
program: 13 59.1 9 409 11 50.0 11 50.0
e Yes 14 50.0 14 50.0 13 464 15 530
* No
12 0410 0.063
P-value 0.522 0.802
Duration i k:
e 10 455 | 12 545 | 12 545 | 10 455
e 10- 13 61.9 8 38.1 9 429 12 57.1
. 20-30 4 57.1 3 429 3 429 4 57.1
12 1.203 0.674
P-value 0.548 0.714

*P<0.05 Significant

Table 5 showed that nearly all socio-demographic data didn’t significantly affect change of
knowledge and performance, except nurses job rank as the knowledge of senior nurses improved more
than the knowledge of junior nurses.
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Discussion

This
conducted on 50 nurses exposed to CDs

interventional study was
in oncology units at Zagazig university
hospitals during the period from June
2014 to December 2014. (74.0%) of the
studied nurses are above 30 years and
(90.0%) are married, (44.0 %) of the
studied nurses work in the oncology
unit for less than 10 years (Table 1).

The results of the present work
showed that nearly all of them don’t
attend training courses related to CDs
handling. Only twelve percent (12.0%)
of the studied nurses mentioned that
there is nursing care standard guideline
for procedures for CDs. Only two
percent (2.0%) of the studied nurses
reported that there is presence of in-
service training programs (Table 1).
They explained that by absence of
any training courses related to CDs.
Study results were in agreement with
a previous studies which reported that
few nurses attended training programs
about occupational health and safety
and even fewer mentioned that there are
nursing care guidelines for procedures
for dealing with patients receiving
CDs as well as presence of in-service
training programs (Elshamy et al.,
2010; Chaudhary and Karn, 2012).

Our study was also consistent with
previous studies which reported that
their hospital had fewer nurses (9.4%)
receiving  formal  post-registration
training on CDs compared with UK
(96%), Cyprus (18.2%) and Pakistani
(37.0%) hospitals, in addition, none of
them received pre-registration training
(Verity et al., 2008 ; Kyprianou et al.,

2010 ; Khan et al., 2012).

As Zagazig university hospitals
continuously plan for infection control
training course, more than forty percent
(44.0%) of studied nurses reported
attending to this program (Table 1).

The findings of this work showed
that the working place was not a safe
that
working environment had no proper

environment, nurses reported
preparation cabins. More than seventy
percent (72.0%) of the nurses reported
that they prepare the CDs in treatment
room (Table 1). This is because in our
hospitals there is no specific pharmacy

for preparing CDs.

Although, some of previous studies
report similar finding (Chaudhary and
Karn, 2012), other studies specially in
developed countries reported that their
working environment had aspiration
system (Turk et al., 2004) and others
were preparing CDs in laminar air flow
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(Martin and Larson, 2003). Finally,
the use of proper preparation cabins
has increased dramatically since 1997
(Kubilay et al., 1997). However, this is
not the case in hospitals of developing
countries like Egypt.

Anti neoplastic drugs are known
to have adverse health effects among
nurses. The findings indicate a higher
frequency of several health hazards
among studied nurses with high percent
of reproductive hazards (Figure 1). This
high percent is explained by the fact
that all studied nurses are working in
oncology unit since they were graduated
and married during this period. Even if
some of them had travelled or took any
vacation due to any cause, when they
returned to work; they worked in the
same department.

This agrees with studies previously
identified the effect of occupational
exposure to CDs among nurses on
reproductive outcomes (Pethran et al.,
2003; Elshamy et al., 2010). A study by
Martin, 2005 also documented learning
disabilities in the children of nurses
who had handled antineoplastic drugs
during the course of their employment.
Other studies reported a statistically
significant association between fetal
loss and occupational exposure to

antineoplastic drugs during the first
trimester of pregnancy (odds ratio 2.30,
95% confidence interval 1.20-4.39)
(Selevan et al., 1985; NIOSH, 2004).

The level of knowledge of the
nurses about CDs is not satisfactory
(Table 2). This is due to lack of training
courses related to CDs handling .The
results of the present work showed that
there is highly significant improvement
in studied nurses’ knowledge after
intervention regarding definition of
CDs, mood of exposure, risky behavior
and handling contaminated materials.

Inaccordance with ourresults, Habib
and karam, 1992, Chaudhary and Karn,
2011 reported that the staff handling the
CDs don’t have a satisfactory level of
knowledge regarding the risk factors.
This lack of knowledge on preventive
measures is of concern because it
increases the health workers’ risky
behavior.

Also results were consistent with
other studies, (Turk et al., 2004,
Kyprianou et al., 2010; Polovich and
Clark, 2010; Keat et al., 2013) which
reported that there was a significant
improvement of knowledge levels
among the nurses on cytotoxic drug
handling after educational training

program.
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Concerning nurses performance,
improper place for preparing and
handling CDs,

during the administration of drugs

generating  aerosols

and expelling air from syringes are
the commonest risky nursing activity
representing (100.0%). The least risky
nursing activity is counting uncoated
oral tablets from multi-dose bottles
(44.0%), this is because most nurses
give oral tablets to the relatives to give
them to the patients (Table 3).

Study results are in agreement with
a previous study conducted by Elshamy
et al., 2010 who reported that improper
place for preparing and handling CDs
as well as expelling air from syringes
filled with CDs were common risky
nursing activities. This was due to the
fact that although the primary function
of the oncology nurse is to administer
the drugs, in some instances drugs
may also be prepared at this site due to
absence of clinical pharmacy facilities.

Our results showed that there is
studied
intervention

significant improvement in

nurses’ practice after
regarding the use of personal protective
equipment during handling patients’
waste and cleaning up spills (Table
3). They use them poorly before

intervention because they don’t know

that contact with patient waste and
cleaning up spills can expose them to
hazards of CDs and there is not enough
gloves to wear it.

Results of the study are in
accordance with other studies (Turk
et al. 2004 ; Elshamy et al., 2010 ;
Chaudhary and Karn, 2012 ; Shrestha,
2012) which reported that there was
poor use of gloves, gowns and personal
protective equipment by study nurses
when handling patient waste, and
when cleaning up spills. In contrast, a
previous study of Oncology Nursing
Society in Turkey (Kubilay et al., 1997)
reported that the use of working suit
and goggles continue to be limited even
after intervention.

The results of the present work
showed that there is highly significant
improvement in studied nurses’ total
knowledge and total performance after
intervention (Table 4). Also the results
of the present work showed that there is
positive significant correlation between
change of knowledge and change of
practice, as

knowledge improved,

practice improved.

Participating in a health education
program created significant difference
on the level of knowledge and changing
the practice of participating nurses; the
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training of nurses involved with any
aspect of the handling of hazardous
drugs is essential for their safety.

This is in agreement with previous
studies (Turk et al., 2004; Khan et al.,
2012; Yuan et al., 2012) which reported
that the findings of nurses’ knowledge
assessment reflect the effectiveness of
education and training which has been
claimed as a useful tool to improve the
nurses’ knowledge on cytotoxic drug
handling.

Polovich and Clark, 2010 and
Khan et al., 2012 reported that high
knowledge levels among the nurses are
important to improve their adherence to
the safety measures and to elevate their
sense of well-being.

Finding were also consistent with
other studies (Turk et al. 2004; Polovich
and Clark, 2010) which reported a
positive relationship between the
nurses’ perceived risk of harms from
hazardous drug exposure and the
application of safety measures, they
also reported that an improved safety
climate in workplace was proven to be
associated with the nurses’ self-efficacy

of precaution use.

In contrast with our study results,
Chaudhary and Karn, 2012 reported

that no significant differences were
found in the mean scores of knowledge
regarding CDs, and frequency of risky
behaviors in working environment.

In our study, the sociodemographic

characteristics have no role in
improvement of knowledge nor practice
(Table 5). This is because none of them
despite their differences, receive any
training courses related to CDs. The
position of nurses only affect their
knowledge. This is due to differences
in education which makes senior nurses
more keen to be aware of all aspects

regarding CDs handling.

In agreement with our results, a
study by Fahimi et al. 2008 found no
significant relationship between the rate
of errors and the age of nurses, their
gender, years of nursing experience and
marital status.

Conclusion and Recommendations

It was clear from this study that the
level of knowledge of the nurses about
cytotoxic drugs (CDs) is not satisfactory.
Awareness of the nurses handling the
CDs is of concern because it is important
in raising the standards of safety. It was
also concluded that sufficient education
and training as well as hospital policy
are effective tools to improve the
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safety climate in hospitals providing
CDs actively. So we recommend an
integrated health monitoring program
that and
counseling of prospective nurses before
they commence any work involving
CDs. In-service training, improvement
of the work environment, good planning
and design of the workplace and
supplying protective equipment is also
important. A safety committee in the
hospital should ensure the appropriate
implementation of safety policies,
and keep the staff informed about the
procedures for safety handling of CDs

includes the assessment
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