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Abstract

Background: Exposure to chemotherapy is an occupational hazard predisposing nurses to severe
health effects. The purpose of this integrative review was to identify the recent literature describing
the risk factors for occupational exposure to chemotherapy among nurses.

Methods: The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
methodology was employed to conduct the review. The databases searched were Scopus, PubMed,
and CINAHL using the search terms “chemotherapy”, “drugs”, “exposure” and “nurses”. Included
articles were published between January 2010 and February 2022, were published in peer-
reviewed journals for research conducted in the United States, and written in English language.
Excluded articles were studies that did not involve nurses in their samples. Review articles, books,
theses, and dissertations were excluded as well. Johns Hopkins Nursing Evidence Based Practice

Model was used to assess the level of evidence from the reviewed studies.

Findings: Fourteen studies were included in this review. Ten studies were rated on evidence level
I11, two on evidence level 11, one on evidence level I, and one on evidence level V. The main risk
factors for occupational exposure were nurses’ knowledge of chemotherapy handling guidelines,
nurses’ adherence to using the personal protective equipment, nurses’ health beliefs regarding
chemotherapy exposure, and workplace related factors such as workload and managerial support.
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Conclusion: Addressing the identified risk factors would protect nurses from chemotherapy
exposure. More research on nurses’ health beliefs regarding chemotherapy exposure and the cues
to adhere to chemotherapy handling guidelines in the work environment is needed.

Keywords
chemotherapy; drugs; exposure; integrative review; nurses

Background

Chemotherapeutic drugs have been increasingly prescribed to treat patients with cancerous
and non-cancerous conditions. (Centers for Disease Control and Prevention [CDC], 2018).
The serious side effects of chemotherapy on patients are well documented (American Cancer
Society, 2020) and nurses and other healthcare workers who handle chemotherapy are at

risk for severe health effects due to exposure to these drugs (Polovich, 2016). Exposure

to chemotherapy occurs through skin or mucus membrane contamination, hand to mouth
ingestion, sharp object injection, or through inhalation. Exposure to chemotherapeutic drugs
usually occurs during the drug handling procedures including preparation, administration

to patients, disposing, or managing spills (United States Pharmacopeial Convention [USP],
2020).

According to the National Institute for Occupational Safety and Health (NIOSH, 2009),

the approximate number of healthcare workers who were exposed to hazardous agents
including chemotherapy in the United States was 8 million. These estimates have not been
updated in the recent literature. However, there are research studies to assess the rate of
chemotherapy exposure among oncology nurses. For example, in 2011, the study by Friese
and colleagues shows that 16.9% of the nurse participants reported that they had been
exposed to chemotherapy at least one time in the previous year. The findings of a survey

of chemotherapy exposure among nurses who administer chemotherapy show that 14% of
1,814 nurse participants reported being exposed to chemotherapy or experiencing spills in a
period of seven days (Dejoy et al., 2017). Additionally, a more recent study indicates that
across 12 oncology settings, 61 chemotherapy spill incidents and 11 chemotherapy exposure
incidents while cleaning the spills were reported by 51 nurse participants over a period of
two years (Friese et al., 2020).

Since chemotherapy is among the treatments of choice for cancer disease (CDC, 2018), it
is rationally expected that the rate of chemotherapy exposure among nurses increases, as
the number of cancer cases is rising. According to Weir et al. (2021), the estimated number
of cancer cases will increase by 49% in 2050 relative to that number in 2015. The serious
health effects of exposure to chemotherapy on nurses and other healthcare professionals are
well documented and include genotoxicity (Bouraoui et al., 2011), frequent miscarriages,
infertility, congenital abnormalities (Connor, et al., 2014), and the increased the risk to
develop cancer (NIOSH, 2016).

The first safe chemotherapy handling guidelines were published by Occupational Safety and
Health Administration in 1986 (OSHA,1986). Over the years, these guidelines have been
updated and additional guidelines for hazardous drugs handling were published by other
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organizations such as the Centers for Disease Control and Prevention, the National Institute
of Health, Oncology Nursing Society, and the United States Pharmacopeial Convention
(NIOSH, 2004). Generally, chemotherapy handling guidelines include strategies at various
levels in the hierarchy of control to prevent chemotherapy exposure among oncology
healthcare workers such as, hazard identification, practices for hazardous drug storage,
preparation, administration, and disposal, correct procedures for managing spills, and using
the personal protective equipment appropriately (USP, 2020). Despite the presence of
chemotherapy handling guidelines, nurses report incidents of chemotherapy exposure (Dejoy
etal., 2017; Friese et al., 2015, Friese et al., 2019). The purpose of this integrative review
was to identify the recent literature describing the risk factors for occupational exposure to
chemotherapeutic agents among nurses.

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) (Page
et al., 2021), was used to review the literature on the factors that affect nurses’ exposure
to chemotherapy. The databases searched were Scopus, PubMed, and CINAHL using the

search terms “chemotherapy”, “drugs”, “exposure” and “nurses”. The search was done in
February 2022.

Acrticles were included in the review if they were published in peer reviewed journals

for research studies conducted in the United States and published between January 2010
to April 2022. Studies published in this range were included to reflect the most recent
conditions in the United States healthcare system in the light of the current guidelines

for chemotherapy handling. The reason to include United States only studies is to study
the factors that influence chemotherapy exposure among nurses who follow consistent
guidelines to handle chemotherapy drugs. Additionally, included articles were published
in the English language for original research studies. Excluded articles were for studies
on chemotherapy exposure that involved samples of healthcare workers without including
nurses. Books, review articles, conference abstracts, theses, and dissertations were excluded
as well.

The PRISMA chart (figure 1) illustrates the process of this literature review (Page et al.,
2021). The initial search returned 124 articles in PubMed, 90 articles in Scopus, and 67
articles in CINAHL. Excluding duplicates (n=59) resulted in 222 articles. The titles and the
abstracts for the remaining 222 articles were screened. Of them, 86 were studies on topics
not related to chemotherapy exposure, 55 were not original research studies, 59 were studies
conducted outside the United States, 4 were not published in the English language, and 4
were study articles did not involve nurses in the studies’ samples. Therefore, the articles
that were covered in this review were 14 articles that met all the inclusion criteria. Record
screening and data synthesis were done by the principal investigator and then reviewed by
the other investigators independently. Data extraction was done in the light of the focus

of this review. Extracted data were presented in table 1. This table presents information

Workplace Health Saf. Author manuscript; available in PMC 2024 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Abu-Alhaija et al.

Page 4

related to the studies’ purposes, samples’ characteristics, the studies’ research designs, the
instruments used, the quality of evidence for each study, and the significant findings.

Generally, the purposes of the studies were to describe chemotherapy handling practices
among healthcare workers, identify the trends of using PPE when handling chemotherapy
among healthcare workers, identify the factors that influence these workers’ adherence to
the chemotherapy handling guidelines, test interventions targeted to promote the adherence
to chemotherapy handling guidelines among healthcare workers, and examine the extent of
chemotherapy contamination in oncology settings. The designs for the reviewed studies
are quantitative (n=11), mixed methods design (n=2), and case report analysis (n=1).

The quantitative designs are randomized control trial (n=1), pretest and post-test quasi
experimental design (n=2), and descriptive cross-sectional designs (n=8). The size of
samples recruited in the reviewed studies ranged from 34 to 40,420. All the studies’ samples
were recruited through convenience sampling.

In the cross-sectional design studies, questionnaires were used to collect data related to the
studies’ variables. These studies describe nurses’ practices during chemotherapy handling
and the factors influencing them. The studies by Boiano et al. (2014), Boiano et al. (2015),
and Polovich, and Martin (2011), identified the pattern of work practices and using the
PPE while handling chemotherapy among nurses as well as the factors that affect these
practices and result in chemotherapy exposure. These studies show that nurses’ adherence
to the guidelines while handling chemotherapy is lower than the recommended level. The
factors influencing the exposure identified are insufficient knowledge on chemotherapy
exposure, and non-adherence to applying PPE according to the guidelines (Boiano, et al.,
2014; Boiano, et al., 2015; Polovich, & Martin, 2011).

The studies by Callahan et al. (2016), He et al. (2017), Polovich, and Clark (2012),

and Reeves et al. (2013) addressed the factors that influence nurses’ exposure to
chemotherapy. According to these studies, some of the factors influencing the exposure are
managerial support, interpersonal influences, nurses’ health beliefs, workload, knowledge on
chemotherapy exposure, nurses’ self-efficacy to adhere to the guidelines, and the presence of
institutional policies that reflect the current guidelines (Callahan et al. 2016; He, et al., 2017;
Polovich, & Clark, 2012; Reeves, et al., 2013). The study by Lawson et al., (2019) identified
the practices of pregnant and non-pregnant nurses during chemotherapy handling that could
lead to exposure; this study found that not all pregnant and non-pregnant nurses adhere to
the guidelines when handling chemotherapy. Additionally, the study by Menonna-Quinn et
al. (2019) identified the pattern of using the PPE during chemotherapy handling on a sample
of inpatient and outpatient oncology nurses. They found that the usage of PPE among
inpatient and outpatient nurses is lower than the recommended level with more adherence

to the recommendations was noted in the inpatient oncology nurse group. Additionally, they
found that the most frequently used PPE in both groups was the disposable gloves and the
lowest frequently used PPE among them is the eye protection equipment.

Crickman and Finnell (2017) conducted a quasi-experimental study that tested an evidence-
based program which included an educational component on chemotherapy exposure
to promote nurses’ safe handling of chemotherapy. The program also included placing
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standardized signs to identify chemotherapy drugs as well as showing messages to nurses
within the electronic health record (HER) system providing information on the correct PPE
to use when handling specific chemotherapy drugs. The intervention program improved
nurses’ knowledge on chemotherapy exposure and their adherence to the correct sequence
when removing PPE as compared to before the intervention.

The mixed methods study by Colvin et al. (2016) aimed to assess nurses’ awareness on

the degree they adhere to safe chemotherapy handling guidelines. In this study, the authors
compared observation findings regarding nurses’ practices when handling chemotherapy
with nurses’ self-report findings. The nurse participants in this study perceived the frequency
of themselves performing chemotherapy handling practices different from the observed
frequencies.

In the randomized controlled trial by Friese et al. (2019), an online educational intervention
was tested on a sample of oncology nurses who handle chemotherapy. The results of the
study show that there was no difference between the intervention and control groups in the
scores for personal protective equipment (PPE) usage, chemotherapy exposure knowledge,
or the perceived barriers to adhere to using the PPE.

In the case report study, Friese et al. (2020) conducted analysis of unpublished data from

a previous study (Friese et al., 2019) to characterize the incidents of chemotherapy spillage
and to assess the usage of PPE among oncology nurses when managing these spills. The
result of this study indicates that oncology nurses experience frequent chemotherapy spills.
However, the level of adherence to using the PPE is less than the optimal level. Moreover,
the availability and the functionality status of the chemotherapy-specific transfer devise is a
factor influencing nurses’ exposure to chemotherapy.

Graeve et al. (2017) tested a quality improvement intervention which involved making
modifications in the work environment to protect healthcare professionals against
chemotherapy exposure. For example, they moved the location of chemotherapy gowns from
a single locked room to several more accessible locations in the unit. Also, they posted alert
signs to remind the staff on safe practices when handling chemotherapy. The intervention
resulted in improving staff’s self-efficacy to use PPE, their perceived risks of chemotherapy
exposure, and their knowledge on safe chemotherapy handling guidelines.

Data Evaluation

The quality of the studies was evaluated using Johns Hopkins Nursing Evidence Based
Practice Model. In this system, the level of evidence for studies’ designs ranges from level

I to level V; where level | refers to the highest level of evidence, and level V refers to the
lowest level of evidence among study designs. According to this system, the quality of the
studies in each level is either high, good, or low quality (Dang et al., 2022). The quality of
the studies is evaluated based on a set of criteria such as, identifying the gap in the literature,
presenting the purpose of the study, sample size, describing the data collection instruments,
the reliability and validity of the instruments used, and others. In this review, ten studies
were rated on evidence level 111, two on evidence level 11, one on evidence level |, and
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one on evidence level V, and they were all of good quality. None of the studies were of

high quality due to insufficient reported details related to the reliability and validity of the
studies’ instruments. Additionally, the majority of the articles do not list detailed criteria for
including and excluding participants. Moreover, the mixed methods studies do not contain
enough descriptions on the exploratory component.

Discussion

The purpose of this integrative review was to describe the state of science on the factors
that influence the exposure to chemotherapeutic drugs among nurses who handle them.
By analyzing the current literature on the factors that influence nurses’ exposure to
chemotherapy, this integrative review would help to provide an explanation of the high
rate of exposure despite the presence of the guidelines. The reviewed studies discussed
the factors that influence nurses’ exposure to chemotherapy. Most of the studies had
consistent findings on the topic. The two most frequently reported factors that influence
nurses’ exposure to chemotherapy are nurses’ knowledge on the precautionary guidelines
and nurses’ adherence to use the personal protective equipment (PPE) when handling
chemotherapy (Boiano, et al., 2014; Boiano, et al., 2015; Callahan et al., 2016; Crickman &
Finnell, 2017; Friese et al., 2019; Friese et al., 2020; He, et al., 2017; Polovich, & Clark,
2012; Polovich, & Martin, 2011; & Reeves, et al., 2013).

Other discussed factors are nurses’ health beliefs, and workplace-related factors, such as
nurses’ high workload, presence of cues to adhere to the recommendations in the work
environment, presence of institutional policies on chemotherapy handling precautions,
presence of medical monitoring programs for chemotherapy exposure, using closed-system
transfer devices when preparing and administering chemotherapy, interpersonal influences,
managerial support and participating in decision making (Boiano, et al., 2014; Boiano, et al.,
2015; Callahan et al. 2016; Friese et al., 2019; Friese et al., 2020; He, et al., 2017; Polovich,
& Clark, 2012; Reeves, et al., 2013).

Nurses Knowledge on Chemotherapy Handling Guidelines

Nurses’ knowledge on chemotherapy handling precautions is critical to control the rate of
exposure to these hazardous drugs. Half of the studies discussed the importance of educating
nurses on the precautionary guidelines, as this enhances their adherence to these guidelines
(Boiano, et al., 2014; Boiano, et al., 2015; Callahan et al. 2016; Crickman & Finnell,

2017; Friese et al., 2019; Friese et al., 2020; Polovich, & Clark, 2012; Polovich, & Martin,
2011). Crickman & Finnell (2017) provided an example of an educational program that
was effective in improving nursing knowledge on chemotherapy exposure; their program
included modules related to the ways of identifying hazardous drugs, the routes of exposure
to them, side effects of the exposure, and the recommended precautions on handling them.
Equally important, this emphasized the importance of combining training and debriefing
feedback pertaining to the nurses’ performance. (Crickman & Finnell, 2017)

Education and training should include all safe chemotherapy handling guidelines, such as
storing chemotherapy drugs in special cabinets, using closed system transfer devices when
preparing and administering chemotherapy, the procedure to manage chemotherapy spills,
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and other measures (USP, 2020). Central to training nurses on handling chemotherapy is the
correct technique of applying and removing PPE. According to NIOSH (2016), using PPE
is one of the important measures to protect against chemotherapy exposure. In the study

by Crickman and Finnell (2017), all the observed nurses applied the chemotherapy PPE
correctly, but only 11% of them removed the PPE using the correct sequence. Interestingly,
after the introduction of the educational program intervention, the percent of nurses who
showed the correct sequence of PPE removal improved to 80%.

Nurses’ Adherence to Using the Personal Protective Equipment

Using personal protective equipment is the least effective method to control exposure

to hazards in the hierarchy of control as it does not eliminate the risk of exposure,
consumes time and resources, requires training on using them, affects human sensation

and performance, and requires workers’ adherence to using them (Morris & Cannady;,
2019). However, using personal protective equipment (PPE) is one of the primary preventive
strategies to protect against the exposure to chemotherapy among nurses. When handling
chemotherapy, essential PPE includes chemotherapy gloves, chemotherapy gowns, face
shields, respiratory protection, and eyes and face protection (USP, 2020). In the reviewed
studies, several barriers have been found preventing nurses from using PPE when handling
chemotherapy. For example, insufficient knowledge on the precautionary guidelines makes
some nurses underestimate the importance of applying PPE (Crickman & Finnell, 2017)or
underestimate the importance of applying all of them when handling chemotherapy. In

the study by Chaudhary and Karn (2012), 92% of nurse participants reported using
chemotherapy gloves when handling chemotherapy, but less than 5% reported using face
shields or respiratory masks. Moreover, the study by Menonna-Quinn et al. (2019) shows
that during chemotherapy handling, the disposable gloves are the most frequently used PPE
by oncology nurses, while eye protection is the lowest PPE used by them.

Furthermore, the respondents in the study by Boiano et al. (2014) reported that considering
the exposure to chemotherapeutic drugs as minimal was the most significant barrier to
wearing PPE. However, they would not underestimate using PPE if they knew that there

is no safe level of exposure to chemotherapy (Boiano, et al., 2014). This points out the
importance of educating nurses on chemotherapy hazards and how to protect themselves
from the exposure. Anather significant barrier to use PPE is the high workload (He, et

al., 2017). In cases of high workload, nurses may not be able to apply all required PPE
when handling chemotherapy under the pressure of time. In addition, negative interpersonal
influences are considered barriers to using PPE (He, et al., 2017). These two factors will be
discussed further in later sections.

Nurses’ Health Beliefs

Three of the reviewed studies investigated the relationship between nurses’ health beliefs
with regard to adherence to the guidelines as preventive health behaviors and their adherence
to these guidelines when handling chemotherapy. According to the Health Belief Model,
nurses’ health beliefs regarding chemotherapy exposure influence their adherence to these
guidelines when handling chemotherapy. These beliefs include the perceived seriousness of
chemotherapy exposure, the perceived susceptibility to experience the side effects of the
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exposure, the perceived benefits of adhering to the safe chemotherapy handling guidelines,
the perceived barriers to adhere to these handling guidelines, as well as the perceived
self-efficacy to follow to these guidelines (Becker, & Maiman, 1975; Champion & Skinner,
2008; Rosenstock, 1974). Moreover, according to the model, the modifying factors such

as knowledge, gender, age, and level of education influence an individual’s health beliefs
(Becker, & Maiman, 1975; Champion & Skinner, 2008; Rosenstock, 1974).

The results of Polovich and Clark (2012) study show that there are relationships between
nurses’ adherence to the guidelines when handling chemotherapy and each of the nurses’
health beliefs; the perceived risks of chemotherapy exposure, the perceived self-efficacy to
use the PPE, and the perceived barriers to use the PPE. Interestingly, the study found that
the level of nurses’ knowledge on chemotherapy exposure is high, but it is not associated
with the adherence to the guidelines when handling chemotherapy. According to their
study, nurses’ health beliefs are what influence the adherence to the guidelines not the
exposure knowledge itself. This could be interpreted in the light of the Health Belief Model.
According to the model, knowledge is a modifying factor that influences the health beliefs,
not the health behaviors. The health beliefs, in turn, influence the health behaviors.

Similarly, the study by Callahan et al. (2016) indicates that nurses who have high
perceived self-efficacy to use the PPE and those who have high perceived risks to
chemotherapy exposure effects are more likely to adhere to the guidelines when handling
chemotherapy. Thus, the interventions that positively influence these health beliefs would
help in decreasing the rates of chemotherapy exposure among nurses. An example of these
interventions is the quality improvement program that was implemented in the study by
Graeve et al. (2017) and resulted in increasing nursing self-efficacy to use the PPE and the
perceived risks of exposure.

Two of the reviewed studies addressed the relationship between nurses’ demographic
characteristics and the adherence to chemotherapy handling guidelines, both studies found
no relationship between nurses’ demographic characteristics and nurses’ adherence to
chemotherapy handling guidelines (Polovich, & Clark, 2012; Polovich, & Martin, 2011).

In the light of the Health Belief Model, these demographics are modifying factors that
influence nurses’ health beliefs. However, no studies have been found focusing on the
relationships between nurses’ demographics and nurses’ health beliefs. Also, no study has
been identified investigating the effects of other health beliefs in the Health Belief Model
such as the perceived benefits of adhering to the guidelines, and the perceived susceptibility
to acquire the negative health effects of chemotherapy exposure.

Workplace Related Factors

Workplace related factors has been mentioned in several of the reviewed studies (n=6).
These factors include:

Nurses’ high workload.—This factor has been identified in three of the reviewed studies
(Callahan et al. 2016; He, et al., 2017; Polovich & Clark, 2012). High workload resulting
from nursing shortage is associated with an increased risk for chemotherapy exposure
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(Friese et al., 2011); nurses with a high workload would have less time to adhere to all the
recommendations when handling chemotherapy.

Presence of cues to adhere to the recommendations in the work environment.
—As stated in the Health Belief Model, these cues are important and can influence nurses
to adhere to the recommendation when handling chemotherapy (Becker, & Maiman, 1975;
Champion & Skinner, 2008; Rosenstock, 1974). Examples of these cues are many, but

few have been identified in the reviewed studies. In the study by Crickman and Finnell
(2017), the authors implemented an intervention program and used signs to help nurses

in identifying chemotherapy drugs as well as using e-reminders for nurses on the correct
PPE to apply when handling chemotherapy. The program improved nurses’ knowledge on
chemotherapy exposure and their adherence to using the correct technique when removing
the PPE. Similar strategy was implemented in the quality improvement program in the
study by Graeve et al. (2017), where alerts were posted in the oncology department to
remind nurses to use the disposable chemotherapy gowns only one time. The program was
effective in improving nurse self-efficacy to use PPE, perceived risks, and the knowledge on
chemotherapy precautions.

The study of Polovich and Cark (2012) revealed that there is insufficient formal monitoring
from nursing managers for nurses’ adherence to the guidelines, this could be a contributing
factor that makes nurses undermine the importance of adherence to the guidelines when
handling chemotherapy. Another example of the cues to action in this context has been
identified in the study by Reeves et al. (2013); in this example, nurses were required to put
contact precaution alerts for patients who received chemotherapy.

Presence of institutional policies on chemotherapy handling guidelines.—
These policies are considered the guide for nurses during their practice, and upon which
their practice will be evaluated. This factor has been identified in two of the reviewed studies
(Polovich & Clark, 2012; Reeves, et al., 2013). Unfortunately, both studies revealed that
some institutional policies were not updated to reflect the current guidelines. Therefore,
systematic updating to these guidelines as well as sharing them with nurses are necessary to
protect nurses against the risk of chemotherapy exposure.

Presence of medical monitoring programs for chemotherapy exposure.—
Medical monitoring programs are recommended by USP (2020) as a strategy to protect
healthcare workers against chemotherapy exposure. These programs include assessment of
physical symptoms and blood and urine tests to assess the extent of chemotherapy exposure
among nurses (Boiano, et al., 2015). The reasons why some nurses and other healthcare
workers do not participate in these programs are the lack of these programs in their work
institutions or the decline in participation in these programs by the healthcare workers
(Boiano, et al., 2015). Declining from participating in these programs could be due to
individual factors and health beliefs that make them underestimate the importance of these
health preventive behaviors.

Despite the importance of the medical monitoring programs to control occupational
exposure to hazardous substances, controversy exists on many aspects of these programs.
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Certain criteria should be considered to initiate monitoring programs to guarantee the
efficacy of these programs such as the sensitivity, specificity, the predictive values of

the tests that will be performed, and the prevalence of the health conditions of concern
(Gochfeld, 2009). Often, the decision to perform medical monitoring programs is based

on a risk-benefit analysis. Examples of risks associated with the implementation of these
programs are the side effects of the screening tests and unnecessary early treatment on the
workers and the time and monetary costs of these programs on the industry (Vearrier &
Greenberg, 2017). However, consensus on the benefits of these programs is present as a
preventive public health activity (MVearrier & Greenberg, 2017). In the context of oncology
nurses who regularly handle several types of hazardous chemotherapy drugs at work, these
programs are essential to detect and treat early signs of chemotherapy exposure (USP, 2020).

Using closed-system transfer devices when preparing and administering
chemotherapy.—Using closed systems to prepare and administer chemotherapy is
important to decrease the risk of exposure to chemotherapy (USP, 2020). This factor

was mentioned in three of the reviewed studies (Boiano et al., 2015; Friese et al., 2020;
Menonna-Quinn et al., 2019). The studies by Boiano et al. (2015) and Menonna-Quinn
et al. (2019) reveal that nurses do not use these devices consistently when preparing and
administering chemotherapy. Moreover, Friese et al. (2020) study indicates that oncology
nurses’ experience technical problems while using these devices which decreases the
effectiveness of the devices in protecting against chemotherapy exposure.

Another important issue to be considered when preparing and administering chemotherapy
intravenously is priming the intravenous tubes with solutions other than chemotherapy
drugs. Unfortunately, in the study of Boiano et al. (2014), 38% of nurses reported that they
have primed intravenous tubes with antineoplastic drugs. This would increase the risk of
exposure when the drug dips from the end of the tube and contaminates the surroundings.

Interpersonal influences.—Interpersonal influences at workplace were reported as a
factor influencing nurses’ exposure to chemotherapy in three of the reviewed studies.

These studies described different aspects of the interpersonal influences; the study by He

et al. (2017) shows that more collegial interpersonal relationships between nurses and
physicians are associated with decreased adherence to wearing the PPE when handling
chemotherapy. The interpretation of this was made as informal relationships between
workers were associated with practices that did not reflect adherence to the guidelines.

On the other hand, Polovich and Clark (2012) study shows that nurses are more likely to
adhere to the recommendations when handling chemotherapy when their coworkers value
these recommendations and show adherence. Additionally, Callahan et al. (2016) found that
stronger interpersonal relationships are related to reduced chemotherapy exposure among
nurses. Although they did not provide interpretations to such findings, it could be the safe
working environment was influenced by positive interpersonal influences. A Safe working
environment is found associated with enhanced nurses’ adherence to chemotherapy handling
guidelines (Callahan et al., 2016).

Managerial support and participating in decision making.—Managerial support
and participating in decision making affect nurses’ exposure to chemotherapy. The study

Workplace Health Saf. Author manuscript; available in PMC 2024 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Abu-Alhaija et al.

Limitations

Page 11

by He et al. (2017) shows that encouraging the communication between nurses and their
managers, and nurses’ involvement in making decisions regarding work practice issues

are associated with increased usage of PPE and decreased reported spills incidents. More
specifically, allowing nurses to make decisions regarding the type of PPE offered to them
would further help in promoting their adherence use the PPE while handling chemotherapy
(He, et al., 2017).

One of the limitations of this review is that most of the studies reviewed are of similar
design, cross-sectional studies, which would affect the diversity of findings from these
studies. Another limitation is the quality of the studies reviewed. While all the studies were
classified as good quality, none was rated as high quality; raising some caution regarding
the quality of evidence derived from this review. Moreover, including only online published
studies in the English language would limit the comprehensiveness of the information
resulted from this review.

Implications for Occupational Health Nursing Practice and Research

Education on chemotherapy safe handling should start in the undergraduate education for
nurses to prepare them with the knowledge and skills of occupational safety management
when handling hazardous substances. In oncology healthcare institutions, providing
continuous education and training for nurses on the safe chemotherapy handling guidelines
followed by feedback and debriefing are essential. This education is particularly important
for newly hired nurses in oncology settings. Equally important, nurses’ health beliefs toward
the adherence to the guidelines should be assessed, as knowledge itself would not guarantee
the adherence if it does not result in influencing nurses’ health beliefs.

Moreover, oncology healthcare institutions should use standardized signs and alerts for
nurses in the work environment and within the electronic system are required to help
nurses in identifying chemotherapy drugs as well as the appropriate PPE to apply

when handling them. These institutions should offer nurses all the required PPE and
chemotherapy closed transfer devices with good functionality and place them in accessible
locations. Furthermore, all healthcare institutions that administer chemotherapy should have
policies on chemotherapy handling to influence nurses to adhere to the guidelines of safe
chemotherapy handling. These policies should be revised regularly to reflect the current
standards. Also, institutions should consider formal and systemic monitoring of nurses’
practice when they handle chemotherapy. On the other hand, building a supportive work
environment and allowing nurses to have input in the decision-making process are essential
administrative activities that support nurses who handle hazardous drugs.

These findings have implications for research. It is recommended that future studies focus
on the identification of factors that influence nurses’ exposure to chemotherapy to help in
developing interventions to address them, thereby protecting nurses against the exposure
to chemotherapy. Research could be directed to study some of the insufficiently addressed
factors such as nurses’ health beliefs toward the adherence to the guidelines when handling
chemotherapy. Thus, interventions to influence these beliefs could be implemented if
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needed. Besides that, research on the effects and forms of cues in the work environment
that influence nurses’ adherence to the guidelines warrants further attention.

Conclusion

Chemotherapy drugs are sources of occupational hazards to nurses and other healthcare
workers. There are several factors that influence nurses’ exposure to chemotherapy. Some
of these factors are nurses’ knowledge on the precautionary guidelines, nurses’ use of
personal protective equipment (PPE) when handling chemotherapy, nurses’ health beliefs,
and workplace-related factors.
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In Summary
. Chemotherapy exposure is an occupational risk that affects nurses’ health.
. Knowledge on chemotherapy handling guidelines, adherence to using the

personal protective equipment, nurses’ health beliefs, and workplace related
aspects are significant factors affecting nurses’ exposure to chemotherapy.

. More research on nurses’ health beliefs toward the adherence to the
guidelines when handling chemotherapy and methods to assess these beliefs
are needed.

. The cues to adhere to the recommendations in the work environment to help

protect nurses against the exposure should be investigated.

Workplace Health Saf. Author manuscript; available in PMC 2024 May 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Abu-Alhaija et al.

Page 16

Records identified through
database searching (N=281):
PubMed (n =124), Scopus
(n=90), and CINAHL (n=67)

screening:

A

Additional records identified

Records removed before

Duplicate records removed (n= 59)

through other sources

(N=0)
v
Records screened N Records excluded (n=86)
(N =222)
A 4
Reports sought for retrieval —> Records not retrieved (n=0)
(n=136)

l

Reports assessed for eligibility (n= 136)

\4

Studies included in the
review (N=14):

Quantitative design
(n=11)

Records excluded
according to inclusion and
exclusion criteria (N=122):

Not original research
studies (n =55)

Not U. S. Studies (n=59)

Not published in English
language (n=4)

Not involved nurses in the
study sample (n=4)

Mixed methods design
(n=2)

Case Report Analysis
(n=1)

Figure 1.
PRISMA flowchart.

Workplace Health Saf. Author manuscript; available in PMC 2024 May 01.




Page 17

Abu-Alhaija et al.

3dd 3y J0j 30uanbas 1031100 3y} PasN SasINU JO %TT

uo abpajmou ,sasinu AB0j0JUO ainseaw

92 pue payad Abojoouo

Adelaylowsayd

woJy panosdwil 3dd ayy Buinowas 1oy 8auanbas 1991100 Aienb 01 pasn sem (20 eydje yoequoi)) 91aM sasInu €T) suun 40 Bunpuey Jadoud srowoud (2102)
(100°0>d ‘S2°0=aS) Z'TT 0} G'OT WOJ} ‘UORUIAIBII poo9 a[eas abpajmouy ainsodx3 Adelayioway) AB0J02UO WO} S3sINU € 0} pajefiser weiboud paseq |18uul4 pue
3y Jaye panoidwi $8109s sBpajmouy abesane sasinN -11 198 ubisep [eyuswiiadxa-1senb ‘se)-1s0d/-a1d 10 81dwies JusIUSAUOD -30U3pPIAS Ue Juawa|dwi 01 uBwYOLD
“JuawiniIsul
padojanap-lorebiisanul swal-6 e Buisn suonnesaid
(sasinu e Joy saulapIinb HSOIN 03 8dualaype paInseall Sem JUBLLSSASSe-1]8S ,SasINN Burjpuey Adesaylowayd
9%00T) Pa1dadxa Uey) Jamo| sem sauljapinb 0} sdualaypy Aienb ‘Juswinsul padojanap-101ehiisanul swall 21UI|D pUBIBA3ID 01 d2UdJBYpE ,S8sINU
'SUOITePUBIWOd3) Jdd Auew Joy seanoeid paniodal-jas poo9 -GTe Buisn painseaw aJam suoieAlssqO Ul Bursom sasinu ABojoauo ABojoouo pariodal-4|as pue (9102) 12
3y} yorew jou pip saonoeid Areuonnesald panasqo ayL -111 [9A9] uBisap spoyaw-paxiw ‘anndadsold €€ J0 a1dwes JusIusAU0D PaAIaSQo dUILIEX3 O] 19 ‘UIAJ0D
"1$8131Ul JO 1911Ju0d
pue ‘saouanjyul [euostadialul ‘si03oe) AjaJes
aoe|dxi0m ‘abpajmou ainsodxa Nsi
panidalad ‘Aoealya-41as panisalad ‘siaLiieq
(500 paniaasad ‘sbnip snoplezey Buljpuey
> d) a1ewn|o JuswuoliAua Burjiom ajes (100 0=d) oires UBYM SUOITepUSWILIODa 3} 0} adualaype Adesayrowsydo
1ws1ed 01 8sunu Jamo| ‘(G500 > d) S)oaye apis ainsodxa ,S9SINU :S8|CeIIBA 8INSEaW 0} Pasn Sem Buipnjoui sbnip snop.lezey
Adesayiowayd 01 sysit pantedsad ybiy ‘(100°0 > d) 3dd Aijenb (£6°0-2°0 Seydje yoequou)) aireuuonsandd sjuswiedap uone.siuIWpe Buijpuey uaym sautjapinb oy
asn 0} alaype 03 Aaeoiya-41as ybiy are sauljapinb burjpuey poo9 BuipueH Bniqg snopaezeH ay | sBnup snopJezey ui yiom aouaJaype ,Sasinu aduanjyul (9102) “Ie
Adelayrowayd 0] a3uaIaYpe ,SasINU 8oUBRYUS TRy} SI0)e -111 1979 ApNIS [eUOI1L]31109 [BUOIII3S-SS01D) oYM sasInu palaisiBal GTT ey s103oe) 8yl AJuspl 01 19 Ueye|[eD
‘a|qe|rene 1 sweifoud asayy ul sjedionsed
0} J0U 850y a9ko|dws awos Jo ‘(sisioeweyd Jo %G
's3snuU JO 94T9) ainsodxs Adesayjowsayd Joy weiboid
Burionuow [earpaw JajJo Jou op sisAojdwa awos pue
‘(s1s19eWwRYd JO 94ET ‘SasINU 40 946) Adelaylowayd
10 spuezey ay} uo swelboud Bulurely paniadal
sjuspuodsal ay} |[e Jou :Siallieq sy} patiodal osje Asy L
‘(s1s10eweyd J0 94GT
'S3SINU JO 956) 18UIed Alajes ay ul sBnip ay) a103s J0u
op ‘(sis1oewieyd 40 940€ ‘sasinu Jo %6T) Adelayiowayd
Y)M Saul| SnouaAeul ayl ysniy ‘(sistoewdeyd jo 'Sa|qeLIeA
05EG ‘SASINU JO 04G/) uonensiulwpe Adesayiowayd Apn1s ay) ainseaw 0} Pasn Sem SIaXJOA papuodsal
10} WRISAS Pasold ays asn jou op ‘(sistoeweyd Jo aJedy}eaH JO A9AINS Saonoeld A18jes sisioeuLieyd €8T pue sasinu Adesayrowayd
9%0T ‘S3SINU JO 948) Jred ajbuis 1o (sis1oew.reyd Jo Ajienb pue yieaH (HSOIN) UieaH pue Al1ajes Ty ‘Aonins e 9181dwod 01 Burpuey uaym siaxiom aled
0%/ ‘$9sINU JO 94G8) sano|b Adelayiowayd ajgnop pooS JeuonednadQ 40j 81N1ISU| [RUOHEN BUL  PalIAUI 8Jam suoljeziueflo 9 yijeay Joy saonoeid yiom (5T02) 'I°
Jeam jou op Aay} Jeys pariodas syuspuodsal ayL -111 1979 uBisap [euonI8s-55010 10 SI3XIOM 3J1ed U}esy ayL palodal-$|as aulwexs 01 19 ‘ouelog
"(%%) rewiuiw se ainsodxa Jo unowre S3SINU 9JaM WY} JO %86 ‘Adelaylowayd
a1 BuLlapIsu0d S1 3dd asn 03 Jatireq ol IubIs 1sow ay L ‘6902 2JaM Sluapuodsal Yyl ajpuey A|au1nos oYM SIaxIom
"(%#7) uonreanpa paiinbal ybnoua 'sBnup snopJezey asn Jey} aJed yjeay Buowe Jdd
ayy aney jou op Asyl eyl pariodas sjuapuodsal ay L 'Sa|qeLIeA suolissajold pajejai-yieay asn 0} slallieq ay} pue
"(%gT) uonensiuiwpe Bulinp 1nddo s|jids payodas Asy L Apn1s ay) ainseaw 0} Pasn Sem SIaXJOA Bunuasaida. suoneziuebio ‘sauljapinb Areuonnesaid
*(969) suonn|os Jayio ueyl Jayres sbnip Adessyiowsyd aIeayljesH Jo AsAInS sadndeld Al8jes Jeuoissajoid XIS JO U0 3y} 0 aduaJaYpe Jo
Yiim sagny snousAeul awid Asyy pue ‘(92T) senolb Ajienb pue yieaH (HSOIN) UieaH pue Alajes Ul SI3qUIBLW 319M oYM 9a1Bap ay) se ||am se
Adelayiowayd Jeam jou op ‘(%zf) sumob Adesayiowayd pooS JeuoirednadQ 10j 81N3ISU| [eUONEN YL S19XJOM a1ed Uifeay alom ‘saonoeld uonensiuiwpe ¥T02) T2
Jeam Jou op Aay) Jeyy pariodas syuspuodsal ay L -111 19n9] 424easal ASAINS [BUOIII8S-SSOID pakanins uonejndod ay Adesayrowayd Aynuspi ol 19 ‘ouelog
‘paraoday I ‘SoIIIBWOYIASH
30uUapINg 113YL YHM pasn siuawniisu| sonslIa1oRIRYD Apms JeaA
sbuipuiH Jueoiiubis 10 [ane] ay1 pue ubisa@ yoaeasay ajdwes ayj jo asodung (s)aoyiny

Author Manuscript

(1) a19eL

Author Manuscript

Author Manuscript

salpms a8yl Jo Arewwns

Author Manuscript

available in PMC 2024 May 01.

Workplace Health Saf. Author manuscript



Page 18

Abu-Alhaija et al.

(uoneaoy 1s1oewreyd
auo pue spun uopelue|dsuel) molew auog pue ABojosuo
syuanedul ‘1un uoleasiuiwpe Adelaylowsayd syuairedino

u1) uoneUILWEIU0I Jo) aARIsod palsal 1sansod sadeyns
€ pue 1s81a1d sadeyIns anl4 "uonuanaul-sod (5070 >
d) 1un swuairedino ayl 1oy Juediiubis sem jJuswaAocidwl
3y} pue ‘auo 1daoxa suun [Je 1oy panosdwi Jdd 4o asn

"sBnip snop.ezey

30 afipajmouy| 8y} anseaw 0} Pasn alam
siaxlom 1o} Burjpuey ages Jo AsAINs HSOIN
wiouy pardepe swiall pue ajeas abpajmouy
ainsodx3 Adelayioway) ‘Adelayiowsyd
Burjpuey usym suoIFepPUSWILIODAI 0}
90UBJBYPR B} 84NSE3W 0} Pasn 3Jam

Aijenb aireuuonsangd BuijpueH Bniq snopsezeH

Bunsay uoneuIWEILOD
Adesayrowayd adepns

1oy pajdwres saus

12 *sisioewleyd pue
‘suelo1uyda) Aseweyd
‘sasinu sapnjoul ajdwres

ay} ‘ainsodxa Adelayiowayd
10§ YSII Je 81e oYM

Jey} s1030e} 8y} Aynuspl

0] (g) sbnup Adesayrowsyd
JO uoleUIWRIUOD ,SEase
aoe|dylom 191 0] (2)
ainsodxa Adesaylowsayd
1surefe jsuuosiad a1ed yieay
104 uonoajoud apinoid 03
eaJe Buidom ayy ul ssbueyd

available in PMC 2024 May 01.

Workplace Health Saf. Author manuscript

3 "UOIU3AIBIUI BY) JaYye pasealaul (00 > d) sysi pooo pasIAayY 8yl wouy suonsanb paidepy SI9XIOM 8180 Uieay £9T Ajjenb Bupfew si yaym (2102) 'Ie
pantaaiad pue ‘(50°0 > d) 3dd asn 01 Aoedlye-419S -11 [9A8 uBisap [eyuswiiadxe-1senb ‘1se)-1s0d;-a1d 10 9|dwes JUaIUBAUOD Y uonuanIsiul Ue 1581 0] (T) 19 ‘anseID
‘Apnis ayy Ut paredioied
Buiaqg Jo aoualiadxa ay} ayenjes 0} payse
a1am sasinu ‘quiod puas Arewnid ayl 1
‘A8nng ainsodx3 [ewtaq feuoiredndaQ ayy
Buisn painseaw sem ainsodxa Adesayiowsayd
01 Ys1 pan1adiad sasinN “ajeds abpajmou
padojanap-loyebiisanul ue Buisn painseaw
sem ainsodxa Adelayiowayd uo abpajmouy|
,SasINN slojoey pale|al adejdyiom o1310ads
8inseaw 0} pasn alam a[eas BuiziuebiQ
A1ayes pue xapu| 4o\ Buisiny jo ‘syuabe
3[eaS WAWUOIIAUT 8913984 "salydelBowap annadelayrowsayd Buijpuey
"Jdd ay1 Buisn 0} adualaype ,S$9SINU $SasSe 0} pasn sem AsAIns uaym sasinu ABojosuo
1O |9A3] PapUBILIOIAI 8y} Uey) Ssa] payodas sdnoih auljaseq v 'sasinu Buowe abesn 3dd Apnis ay) pars|dwod Buowre 344 ay1 Buisn 0}
]0J3UOD pUB UONUSAJSIUI YIOg "UOIIUSAISIUI U} Ja)Je pue Apend aINseall 0) Pash Sem alreuuonsand /G2 ‘wayl JO 'sbumes aouaJaype ayy panoldwi
810J3q SIa111eq panidalad ayi Jo ‘abpajmou ainsodxa poo9 BuijpueH Bnig snopiezeH pasiney Aioreinguie ui Bujiom UOIUBAJBIUI [BUOIBINPS (6102)
ay} ‘abesn 3dd JO S8103S 8y} Ul PUNOY SBIUBIBYIP ON [WELER [el} paj|0Juod paziwopuey sasinu ABojoouo 96¢ aulluO Ue J11s8} 0] “|e 18 aseld
‘AaAIns auljaseq
e Buisn pajas]|09 a1am SINSLIBIoRIEYD
Jeuostad ,sasinN “(s|jids ay3 Buibeuew uaym
‘Adeiayrowayd Buljpuey usym wayy Buisn woiy sasinu pasn 3dd 4o adA1 ayy pue ‘dnues)d ayy
PaJapuIY SAJIASP S8} Ul SAINILLIP [eI1UYIB) BWIOS pue Jayye aualbAy puey ‘palinado Adessyiowayd
‘SaWIY || PasN 10U aJaM S32IASP Jaysues) Adesaylowayd 01 2Ins0dxa JI ‘10U J0 pasn 32IAap Jajsues)
WIBISAS -paso|d a1 ‘|aAs] PapUSLILLIOIaI 3y} Uey SSa) pasoo e Jaylaym ‘sjids ayp Jo Junowe ay} s||ids Adesaylowayd
sem sasinu Buowre abesn Jdd "s|jids ayy Buibeuew ‘Bnap ay3 Jo adAl ayy) swuapoul [ids sy Adelsyiowsyd Bursisiuiwpe 10 SIUBPIUI 8y} dZ1i8)oeIRYD
3]1yM 19BIU0D UDS ybnouyy asnodsa Adesaylowsyd 10 S211S14319RIRYD By} pajodal syuedionted pue sbumas Alorejnquie ui 0} pue sasinu ABojoduo
panodal sasinu uand|3 “Jw 6z Ajarewixoldde sem asinu ‘Apnis (6T0Z) ‘Je 18 8sali4 U] Burlom sasinu g6¢ 10y Buowre sjjids Adesayiowsayd
s11ds ay1 40 Junowre abeane ay | ‘snopsezey Al Aijenb (6102 Apnis (6T02) ‘e 18 8sal4 ul Buibeuew usym 3dd sy}
palapisuod ale eyl sBnip panjoAul s|jids ayL 'sasinu poo9 e 19 9s9144) Apnis snoinaid e ul pajds)|od pa199]102 erep paystjgndun Buisn o3 aduaJaype Jo (0z02)
15 Aq pawiodal atam s|ids Bnip 4o sluapioul auo-AIxis YNEER BIRp paysijgndun jo sisAjeue yodal ase) 10 sisAJeur ue s1 Apnis sy |ons] 8yl ssasse 0] ““|e 18 asallH
Ba.e YI0M 3y}
Ul UOITRUILIBIUOD 10} PalSa)
alam saus ajduies prepuels 9
JUBWISSasSe abpajmouy
ayy a19|dwod 10U pIp Z
UOIIUBAIBIUI Y] 3J0Jaq Ya| T
(Aa1008
"aniisod paysa) sajdwres sadim g ayp Jo auo BuisinN ABoj0ouQ wouy
‘UonUaAIRIUI B} JaYe ‘paulewsal ainsodxa [euoirednado "SUOIEPUSWILIOIA] Jdd 01 ddualaype  pJed Japiaold Adelsyrowsayd
104 %S 8y} ‘suonnedald Aayes 1011s sy aldsa@ ,$95INU 9AJBSUO 0} Pasn sem |00} padojanap B ARy OyMm- Jusledwod
‘0508 0} |BAOWDS -101eB11s9Aul Uy "ainsodxe Adelaylowayd Adelayiowayd aiam sasinu
‘palioday JI ‘so1a18woydAsd
30uUapINg 113Y_L YHM pasn siuswnaisu| sonsLIsloRIRYD Apmis JeaA
sbuipuiH Jueaiiubis 10 [9ne] 3yl pue ubisag yoaeasay ajdwes 3yl Jo asodund (s)aoyiny

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 19

Abu-Alhaija et al.

30 ys1 pantdasad ybiy ‘(10°0 > d) 3dd Aldde 03 sisrireq

aJuslaype ,sasinu aunsesaw 0} pasn sem

SIBQUIBW 8Je OYM pue ‘pue

pue ‘Adesayrowayd Buijpuey

Jamay ‘(10°0 > d) 3dd Ajdde 01 Aoearya-}18s by ‘oles Ajienb (£8°0 =eydje yoequoiD) aireuuonsan®d  sbumas ABOJOJUO Ul paxIOM usym suonnedaid ay) o3 (z102)
waned 0] asinu Jamoy ‘(100 > d) arew|o adejdylom ajes poo9 BuipueH Bniqg snopiezeH pasinsy oym sJabeuew ,sasinu 0z 9oUaJaYpe ,SasINU 19a44e Jeyl el pue
UM pareldosse SI suoinedaid sy} 0} duaiaype ,SasinN BINELER ubisap SpoyIsW Paxiw ‘[euoildes ssoi) pue sasinu palalsiBal 69T $10}9B} 8Y} BUILLIBIBP O ‘4a1n0j0d
‘uondsjold aka ayl st 3dd pasn Ajpuanbaiy 1semoy
ay} pue ‘sano|b ajqesodsip ay si Buijpuey Adesayiowayd
Burinp sasinu Buowe 3dd pasn Ajjuanbaly 1sow ay L
'(50°0 > d ‘650°G = 4) umoB ay3 asnal Jou op sasinu
Juanedino 40 95z, pue sasinu Jusiedul 40 %E6 (T0°0
> d ‘y90°0€ = 4) lesodsip Adesayrowayd Burinp ssew
3y} asn sasinu Juaiiedino Jo 94t pue Juanedul JO %ES
pue ‘(100 > d ‘G69°2T = 4) uoneasiuiwpe Adelaylowsayd
Burinp ssew Alojesidsal ay3 asn sasinu juairedino Jo 94T ‘Adesayiowayd Adesayrowayd Jassiuiwpe
pue juanedul Jo 9,/ ¢ "Adesaylowayd Jalsiulwpe 0} pasn Buijpuey uaym suonnedaid sy} 0} aduUaIaype  pue Jajuad [edlpaw abie| e ul slun juanedino pue
SWIAISAS Paso|0 8yl Wi JO %69 '[9AS] PAPUSILIOIDL Aienb 2Inseall 0] Pasn Sem alreuuonsang 3I0M oym sasinu ABojoduo syuanedul ui Adesayiowayd (6T02)
a1 uey} Jamo| ase Jdd 3y Burteam pue Adessyiowayd poo9 BunpueH Bniq snoprezeH pasinsy ayL juanedino pue uaiedur  JalsSIulWpPe oym sasinu Buowre  °[e19 ‘uuind
Buipuey usym saurjapinb ay 0} adualaype Jo 98] aYL -111 [9A9] uBisap aAndiIISap [eUOI3S-SS0ID G6 40 a]dwes aousIuaAU0D 3dd Jo abesn ay} ssasse 0] -BUUOUSIN
Ajsnousaeui jueuBaid atam Asyy
wayl BuusIuIwpe Usym eyl wuoy [elo ui Adelayiowsayd uaym erep papiroid 692y
Burialsiuiwpe usym sanojh Jeam Jou op sasinu o Jusdiad pue ueubaid jou aiam Asyy
JaybBiH ‘AjaAnoadsal 9481 pue 046G ale sawi) |je sumob a11ym eep papinoid y2T'6E
Ajdde 10u op oym sasinu jueubaid pue jueubaid-uou Jo way Jo ‘sisAjeur ayl u
Jua2Jad 8y} puy ‘A|9AIadsal 94T pUe 940z dJe Sawil [|e papn|oul e1ep ,Sasinu a[ewa}
sano|b Ajdde 1ou op oym sasinu jueubaid pue jueubaid 0zZv'ov "S96T ‘T Atenuer
-uou o Jud2Jad sy} ‘uonensiulwpe Adessyiowsyd burinp ‘uonesisiuiwpe sbnip Adesayiowsyd J31Je 10 UO ulog alam oym Adesayrowayd
3dd Jo abesn ayy Buip.tehiay ‘Aoueubaid ayp Jo syaam uo 3|Npow e sureyuod Apnis [eutbio sy ui S8SINN 'S’N pUe UBIpRURD a|puey oym sesinu jueubaid
0z 18413 ay) Burnp Adelayiowayd palalsiuiwpe sasinu Aienb pasn yaiym Asains € Apnis yijeaH ,SasinN uo (g Apnis yijeaH SasinN -uou pue jueubaid Buowe
jueuBaid Jo 95/ ajIym ‘Adelayiowayd pasaisiuiwpe poo9 42Jeasal ABAINS [euo1das ay.L) Apnis Ja1Jes ue woly sumoB pue sanolb Buisn (6102) “I®
aney Way} JO 9%9¢ ‘sasinu Jueubaid-uou Buowy -111 [9A9] -SS049 B WOl SISA[eue ejep Arepuodas sisAJeue ejep Arepuodas u1 spuaJ} 8y} Aynuapi ol 19 UOSmeT]
‘AanIng ainsodx3 fewaq
s,1899 Buisn painseaw a1am Jdd ay}
BuiAjdde 03 siatureg (6'0-8°0 wouy pabuel
seyd|e yoequoaD) xapu| YI0p BuisinN
3y} JO 9]BIS JUBUUOIIAUT 3I139RId PaSINGI
3y} Buisn painseaw a1am S10}9e} pale|al
aoe|dxlom sasinN “(Alpifen pue Aujiger]al
Aoualsisuod Jeutaiul ybiy sey) sueldiuijd
auy} JO sI01ABYaq A1aJes 9y} aInseaw 0}
(10°0=d ‘€0°'T=H0) onel pasn sem aJeas BuiziuebiQ Aages ay L
juaired 0} asinu pasealdaul pue (+0°0=d ‘89'0=40) Woddns "(ou/sak) asuodsal Areuiq e Buisn painseaw
[ersaBeurw Jaybiy 03 pajejas aJe s||ids JO Sayel Jamo] sem a|qelten sjjids sbnip snopJezey Jo
‘(zo'0=d) Bunuodai ay] ‘Adessyrowayd Buijpuey ‘Adesayiowsyd
sueldISAyd pue sasinu usamiag sdiysuoneal [ew.oy alow UBYM SUOITRPUBLILLIOD3I 8Y) 0} ddudlaype Jaisiuiwpe pue A18190S $8sINuU Buowe uoreUIWERIU0D
pue ‘(100 >d) peopiom ybiy ‘(100 >d) suonnsul ,59s1nu AB0J0JUO SSBSSe 0) Pasn Sem BuisinN ABojoouQ auyy ut snopJezey Jo uodal ay) pue
a1eAliduou ul Bunpiom (1000 =d) JuswuoIIAUS Aienb alreuuonsanQ buijpueH Bniq snopezeH diystaquiaw aney oym Jdd 0 abesn sy} 0} parejas
80110e4d J18Y) Ul Buisew uoISIdBP Ul SUOHNGLIIU0I poo9 sasINN AB0joouo gGz  aJe Jeyl SI1019e) [euonieziuefio (2102)
113U} 01 pare|al sl 3dd 4o abesn s,asinu pasealou] -111 [9A9] ydJeasal ABAINS [BUOID8S-SS0ID 10 9|dWes JUBIUBAUOD \y 8} pUB SPUaJ} 3y} BUILUBX3 O] ‘e 19 ‘aH
S19¥JoM a1ed
yeay Buowre Adesayiowayd
0} aInsodxa ay} aguanjul
‘palioday JI ‘so1a18woydAsd
30uUapINg 113Y_L YHM pasn siuswnaisu| sonsLIsloRIRYD Apmis JeaA
sbuipuiH Jueaiiubis 10 [9ne] 3yl pue ubisag yoaeasay ajdwes 3yl Jo asodund (s)aoyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2024 May 01.

Workplace Health Saf. Author manuscript



Page 20

Abu-Alhaija et al.

Adelaylowayd an18dal oym sjuaired 1oy susje

uonnesaid 10e3u09 Ind syuedioned Jo 96/ ‘Adelaylowsyd
[eJo |aqe] 01 palinbai ase syuspuodsal 8yl JO 9468 "SPIBIYS
89e} pue ‘sumob ‘a]B00b saks ‘sysew alinbal way) Jo

Ma} pue ‘sano|f Jo Jred ajbuis e alinbal 940/ INq ‘Idd

asn 0} palinbal a1am 9486 Sau1japInG JuaLINd 8y} 198]48.
10U Op S3191]0d 8SBY} BWOS ‘JBABMOY ‘SUOIINIISUI J18Y}

ur Adelayiowsayd Burpuey uo sadijod aney Asuyy 1eyy

'sa1ydelBowsp syuedionted pue ‘saonoeld
Burpuey Adesayiowsayd ‘Adesayrowayo

Adesayrowayd

|eJo Buisodsip pue Buljpuey
uaym sisioeweyd pue sasinu
Buowe 3d4d ays Buisn

10 susaned ayl Aynuapl

0} pue ‘suonnISul aJed

sasInu
a1aM 9,8z pue sisioewleyd
alam syuedioned ayl Jo

pauodai siuedioied ayp Jo 949, “Adesayiowayd |elo Ajenb Buiquiasald Jo spuail ay ssasse 01 pasn %g/ "Sisl| A18100s Buisinu yijeay ui Adesayiowayd
9q149s8.1d 0] pamoj|e ale suoiINIISUl 3y} 4O %2z Ul pooS sem Aanuns padojanap-siojebiisanul uy pue Acewleyd |eJanss |eJo Buiquiosaid Jo (€T02) 'I°
suelo1SAyd [Je pue suonnIsul 8yl JO %86 Ul 1s160j00UO -111 1979 yoJeasal ASAINS [BUOID8S-SS0ID woJy suedionued €21 susaned ay} aqLIasap o 19 ‘sanaay
Jdd Buisn yum pajeroosse jou alam saydesBowsp ainsodxa Adesaylowsayd
.S$9sINN ‘sBuinas ayenld ui ssa| Appueayiubis sem uo 1aje HSOIN o abpajmouy
Jdd Buisn “a|qe|rene usyo ssa| alam Jdd aka pue ,S9SINU SSasse 0} pue
Alojelidsal ay ‘sBuImss %I0m Je a|qe|iene ase 3dd ‘(paysi|geIse aiam Aupijen ‘Jdd abesn 031 saualaype
a14193ds-Adelayiowayd ay} |[e J0N "Uafe sauljapinb 19NJISUOD pUB JUBIU0D ‘g'Q =AN|Igel|a) /S3SINU YJIM SONISIIB)IeIRYD
HSOIN 7002 PaAIgdal $asinu 8y} 4O %/ “Uolelsiulupe 15919J-153 ) suonnedaid ay) 0] adualaype o1ydelBowap ,SasinuU Usamiaq
10} sumob asn Wway} JO 942S pue uolreledaid 2INseaw 0} pasn Sem alreuuonsan® 9002 AN diysuolze|al sy} sulwexs 0}
Adesayrowayd 104 umoB asn 9429 “Buinolb ajgnop asn Anjenb BuijpueH Bnig snopsezeH ayL U ssaiBuo) [enuuy sT€  ‘Adesayiowiayo Buljpuey usym (T102)
(%TT) Wway) Jo may A1aA 1ng ‘Adelayiowayd Buijpuey pooS uolre[a109 ‘aAndriosag 181908 BuisinN ABojoouQ sasinu Buowe 3dd ay Buisn ulJe pue
usym sano|b ayy asn (9600T-G6) SBSINU |[e ISow |y -111 1979 JeUOI}8S-SS04D Y} PAPUSIIE OYM SBSINU OEE 30 wisned sy} aq1IIsap oL ‘4a1nojod
auoyd ybnouyy siabeuew asinu ayl Yum
PaloNpuOod 319 SMBIAIBIUI PAINIONIIS-IWIBS
"(8°0=,ydje yoequOID ‘Z6"0=ANlIqeIa)
159191 159)) S89UaN|JuI [euosiadiaiul sy}
ainseaw 03 Juawinisul (z00z) siuoy pue
“snT ‘ybelInDo wouy pardepe swall
anoy ‘(68°0=,ydre yoequoiQ ‘2 0=Anigeral
159101 1591) 1S8481Ul JO 101]3U0D 3y} dInseaw 0}
a.reuuonsang) JaXIoM 84edyljeaH au} Woly
paidepe swai Xis ‘(6" 0=eyd|e yoequol)
‘98'0=A|1qe1]31 158181 1581) BrRWI|D AIBseS
Adesayrowayd Buipuey aoe|dyIoM 3y ‘(g2 0=eyde yoequoid
a[lym saul[apinb sy} 0} aduaIaype ,sasinu Buriojuow ‘8L 0=AN|Iqe1]31 158181 158} ‘T=|A\D) YsI
pauodal sisfeuew ma- "saulapInb Jua1Ind ay) 198]434 panidolad uo swayl 981y pue ‘(6. 0=eydje
0} pajepdn jou aJe sa191j0d 8y} JO SWOS ING ‘SUOINISUL yoequol) ‘2 0=Aujigeljal 153181 159}
syuedionJed Jabeuew ay ui Burpuey Adessyiowsayd Joy ‘T=IAD) 8]eas Adeaiys-4as e ‘(88'0=eyd|e
saloljod ale a1ay L “Jdd Buisn yim pajeroosse Jou yoequoid ‘g 0=Al1gel|al 158191 158)
8Je UOIIRINPA JO [9A3] JO ‘9IUsLIadX3 JO SIeak ‘abe ‘T=IAD) 8]eds 3dd buisn 01 sialLeg
S3SINN "Tdd dY} asn 0} SIaLLIeq 8y} pue ‘ayewl|d Alayes ay} ‘(£'0=eyde yoequoid ‘T=IAD) 3Jeds Adesayrowayd Buljpuey
aoe|d>Jom ‘Olres Jusired 0} asinu :ase suonnesald ay) 0} abpajmouy| ainsodx3 Adelayrowayd ayy U3YM SUOITePUSLILLIOIAI 3L}
90uaJaype ,sasinu Jo s1031paid Jueaniubis ayl (100 > aJe pasn siuawiniisul Jayio ‘Adessylowayd  SI8IUaY Jedued Alunwiwo) 01 Burlaype uo sanndadsiad
d) ssouanjyui [euosiadiaiul annisod pue ‘(50°0 > d) wuey Buljpuey usym suo1epuUaWWO0Ial Yy} 0} 10 UOIIBID0SSY 3y} JO siabeuew asinu Ajnuspl 0}
‘palioday JI ‘so1a18woydAsd
30uUapINg 113Y_L YHM pasn siuswnaisu| sonsLIsloRIRYD Apmis JeaA
sbuipuiH Jueaiiubis 10 [9ne] 3yl pue ubisag yoaeasay ajdwes 3yl Jo asodund (s)aoyiny

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

available in PMC 2024 May 01.

Workplace Health Saf. Author manuscript



	Abstract
	Background
	Methods
	Results
	Data Evaluation
	Discussion
	Nurses Knowledge on Chemotherapy Handling Guidelines
	Nurses’ Adherence to Using the Personal Protective Equipment
	Nurses’ Health Beliefs
	Workplace Related Factors
	Nurses’ high workload.
	Presence of cues to adhere to the recommendations in the work environment.
	Presence of institutional policies on chemotherapy handling guidelines.
	Presence of medical monitoring programs for chemotherapy exposure.
	Using closed-system transfer devices when preparing and administering chemotherapy.
	Interpersonal influences.
	Managerial support and participating in decision making.

	Limitations

	Implications for Occupational Health Nursing Practice and Research
	Conclusion
	References
	Figure 1.
	Table (1)

