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Abstract

Background: Chemotherapy poses significant occupational hazards to healthcare professionals, particularly nurses,
with exposure to cytotoxic drugs linked to severe health consequences such as cancer, infertility, and miscarriages. This
review examines factors influencing safe chemotherapy handling and identifies strategies to minimize exposure risks.
Methods: A comprehensive literature search was conducted using databases and keywords like "chemotherapy,” "safe
handling," "hazardous drugs,"” and "nurses." Studies on individual and organizational factors influencing safe practices
were included, while review articles and theses were excluded. The findings from multiple sources were synthesized to
highlight key strategies for improving chemotherapy safety.

Results: Individual factors affecting safe handling include knowledge of chemotherapy hazards, self-efficacy in using
personal protective equipment (PPE), and perceived risk of exposure. Organizational factors include workplace safety
climate, clear policies and procedures, availability of PPE, workload, staffing ratios, managerial support, and
comprehensive training programs.

Conclusion: Ensuring safe chemotherapy handling requires a multi-faceted approach addressing both individual and
organizational factors. Key strategies include enhancing knowledge through education, promoting self-efficacy,
fostering a positive safety climate, developing clear policies, ensuring adequate resources, optimizing staffing, providing
managerial support, and implementing continuous training programs to improve safe practices.
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1. Introduction

Chemotherapy, a cornerstone of cancer treatment, presents a significant occupational hazard for healthcare
professionals, particularly nurses. Exposure to cytotoxic drugs can lead to severe health consequences, including cancer,
infertility, and miscarriages [1]. Ensuring safe handling practices is crucial to protect both healthcare workers and
patients. This narrative review examines the factors influencing safe handling of chemotherapy, drawing upon current
research to highlight key considerations for improving practice and minimizing exposure risks. The review will explore
the nature of cytotoxic drugs and their associated health hazards, delve into individual and organizational factors
impacting safe handling practices, and discuss strategies for enhancing these practices.

Chemotherapy agents are designed to target rapidly dividing cells, including cancer cells. However, these drugs can also
damage healthy cells, posing risks to healthcare workers who handle them. Exposure can occur through various routes,
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including inhalation, dermal contact, and ingestion [2]. Inhalation: When chemotherapy drugs are prepared or
administered, they can release vapours or particulates that can be inhaled by healthcare workers. This is particularly
concerning during drug preparation, as the process can generate aerosols. For instance, when vials are opened or
syringes are filled, drug particles can become airborne, potentially posing a respiratory hazard. Dermal Contact: Direct
contact with chemotherapy drugs through skin or mucous membranes can lead to absorption and potential systemic
effects. This risk is heightened during drug preparation, administration, and handling of contaminated surfaces or
waste. Handling chemotherapy vials, bags, or tubing, or coming into contact with spills or contaminated surfaces can
lead to dermal exposure. Ingestion: Accidental ingestion of chemotherapy drugs can occur through contaminated
surfaces or hands. This risk is particularly prevalent in situations where proper hand hygiene practices are not followed.
Eating or drinking after handling chemotherapy drugs without washing hands can lead to ingestion.[2]

Exposure to chemotherapy drugs can lead to a range of health problems, including: Cancer: Studies have linked
chemotherapy exposure to an increased risk of developing certain cancers, particularly leukemia [1]. The specific
cancers associated with exposure vary depending on the drugs involved and the duration and level of exposure. The
risk of developing cancer is higher for healthcare workers with prolonged or frequent exposure to chemotherapy drugs.
Reproductive Issues: Chemotherapy can damage reproductive organs, leading to infertility and miscarriages [1]. The
effects on fertility can be long-lasting and can vary based on the specific drugs, dosage, and individual susceptibility.
The risk of reproductive issues is particularly concerning for women of childbearing age and men who handle
chemotherapy drugs. Other Health Effects: Exposure can also cause skin irritation, respiratory problems, and other
health issues [1]. These effects can range from mild, such as skin rashes, to more severe, such as respiratory distress.
Exposure can also lead to gastrointestinal upset, fatigue, and neurological problems.

2. Methods

This narrative review synthesized findings from multiple sources to identify key factors influencing safe handling
practices. A comprehensive literature search was conducted using relevant databases, including PubMed, Scopus, and
CINAHL. Search terms included "chemotherapy,” "safe handling," "hazardous drugs," "nurses,” and "occupational
exposure." Studies focusing on individual and organizational factors influencing safe handling practices were included.
Review articles, books, theses, and dissertations were excluded. The review focused on quantitative and qualitative
studies published in peer-reviewed journals between 2010 and 2024. Data analysis involved identifying key themes
and considerations for improving chemotherapy safety. Findings from multiple sources were synthesized to provide a
comprehensive overview of factors influencing safe handling practices.

3. Results

The review identified a range of individual and organizational factors that influence nurses' use of safe handling
practices.

3.1. Individual Factors Influencing Safe Handling Practices

e Knowledge and Awareness: Nurses' knowledge of safe handling practices is a critical factor in minimizing
exposure. Studies have shown that nurses with inadequate knowledge about chemotherapy hazards and
proper handling techniques are more likely to engage in risky behaviors [3, 4]. For instance, nurses who are
not aware of the potential risks associated with handling oral chemotherapy may not take necessary
precautions, such as wearing gloves or using closed-system transfer devices.

o Self-Efficacy: Self-efficacy, or confidence in one's ability to perform a task, plays a significant role in safe
handling practices. Nurses who feel confident in their ability to use personal protective equipment (PPE) are
more likely to adhere to recommended procedures [5, 6]. For instance, a nurse who feels confident in their
ability to properly don and doff gloves is more likely to wear them consistently during chemotherapy handling.

e Perceived Risk: Nurses' perception of the risk associated with chemotherapy exposure can also influence their
behavior. Studies have shown that nurses who perceive a higher risk of harm are more likely to prioritize safe
handling practices [5, 6]. A nurse who strongly believes that chemotherapy exposure poses a significant threat
to their health is more likely to meticulously follow safety protocols, such as using a biological safety cabinet
for drug preparation.

3.2. Organizational Factors Influencing Safe Handling Practices

o Workplace Safety Climate: The overall safety climate within a healthcare facility can significantly impact
nurses' adherence to safe handling practices. A positive safety climate, characterized by strong leadership, clear
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policies, and a culture of safety, promotes safer practices [5, 6, 9]. In a workplace with a strong safety climate,
nurses are more likely to feel empowered to report unsafe practices, and management is more likely to
prioritize safety initiatives.

Policies and Procedures: Clear and comprehensive policies and procedures for handling chemotherapy are
essential to ensure consistent adherence to safe practices. However, many institutions have policies that do not
reflect current recommendations, leading to gaps in protection [5, 7]. For instance, policies may not adequately
address the safe handling of oral chemotherapy, leading to inconsistent practices among nurses.

Resources and Availability of PPE: The availability of adequate PPE, including gloves, gowns, masks, and eye
protection, is crucial for safe handling. However, shortages of PPE and challenges in accessing essential
equipment can pose significant barriers in resource-limited settings [1, 7]. In these settings, nurses may be
forced to reuse PPE or compromise their safety due to limited resources.

Workload and Staffing Ratios: Heavy workloads and inadequate staffing ratios can lead to rushed practices
and increased risk of exposure. When nurses are under pressure, they may be less likely to adhere to all safety
protocols [5, 8]. For example, if a nurse is responsible for a high number of patients and is short-staffed, they
may be less likely to meticulously follow all steps of the safe handling procedures, increasing the risk of
exposure.

Managerial Support: Strong managerial support for safe handling practices is crucial. Managers who actively
promote safety, provide adequate training, and monitor adherence to policies can create a more secure work
environment [10, 9]. Managers who prioritize safety are more likely to invest in appropriate training, resources,
and infrastructure to support safe handling practices.

Training and Education: Comprehensive training and education programs on safe handling practices are
essential for equipping nurses with the knowledge and skills to minimize exposure risks. Training should
include hands-on simulations, practical demonstrations, and ongoing education to address evolving safety
protocols [11, 12]. Training programs that incorporate realistic scenarios and practical applications are more
effective in enhancing nurses' skills and knowledge.

3.3. Strategies for Enhancing Safe Handling Practices

The findings of this review highlight the need for a multi-faceted approach to enhancing safe handling practices.
Strategies should address both individual and organizational factors represented in the table 1.

Table 1 Strategies to Enhance the Safe Handling of Chemotherapy

Category

Strategy

Explanation

Improving
Individual
Practices

Knowledge
Enhancement

Implementing regular education and training programs is crucial to ensure
that nurses possess up-to-date knowledge of chemotherapy hazards, safe
handling techniques, and current recommendations. These programs
should be tailored to address specific knowledge gaps identified through
assessments, ensuring that nurses are equipped with the most current
information and best practices [3, 4].

Promoting Self-
Efficacy

Training should focus on building nurses' confidence in using PPE and
following safe handling protocols. This can be achieved through hands-on
simulations, role-playing exercises, and positive reinforcement. By
providing nurses with practical experience and positive feedback, they can
develop a sense of competence and self-assurance, leading to greater
adherence to safe handling procedures [5, 6].

Addressing
Perceived Risk

Open communication and education can help nurses understand the real
risks associated with chemotherapy exposure, encouraging them to
prioritize safety. Sharing real-world examples of exposure incidents and
their consequences, as well as providing information on the effectiveness of
safe handling practices in minimizing risk, can effectively address any
misconceptions and promote a greater sense of awareness [5, 6].

Strengthening
Organizational
Practices

Positive  Safety
Climate

Creating a culture of safety is paramount. This involves fostering open
communication, promoting teamwork, and recognizing safe practices.
Implementing mechanisms for reporting unsafe practices, providing
regular safety updates, and recognizing nurses who consistently
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demonstrate safe handling behaviors create a supportive environment
where safety is valued and prioritized [5, 6, 9, 13].

Robust Policies | Developing comprehensive policies and procedures that reflect current
and Procedures | recommendations and ensure consistent implementation is essential.
These policies should be regularly reviewed and updated to reflect changes
in best practices and advancements in safe handling technology, ensuring
that practices remain aligned with the latest safety standards [5, 8].

Adequate Providing nurses with sufficient and readily available PPE, including closed-
Resources and | system transfer devices, is critical to minimizing exposure risks. This
PPE requires ongoing monitoring of PPE inventory and ensuring timely

replenishment. Adequate resources and readily available PPE empower
nurses to confidently adhere to safe handling protocols, reducing the
likelihood of exposure [1, 8].

Optimize Ensuring adequate staffing levels and reasonable workloads is crucial to
Workload and | reduce pressure on nurses and promote adherence to safe practices.
Staffing Implementing strategies such as flexible scheduling, cross-training, and

workload management tools can help create a sustainable and manageable
work environment, reducing the likelihood of rushed practices and
potential exposure risks [5, 7].

Effective Managers play a vital role in promoting a culture of safety. They should
Managerial actively advocate for safety, provide ongoing training, and monitor
Support adherence to policies. Creating a clear expectation of safe handling

practices, providing resources and support to nurses, and holding staff
accountable for adherence to policies demonstrate a strong commitment to
safety from leadership [10, 9].

Continuous Implementing ongoing training and education programs is essential to keep
Training and | nurses updated on safe handling practices, address emerging safety
Education protocols, and reinforce best practices. These programs should be

interactive, engaging, and relevant to the specific needs of the nurses and
the institution. Continuous learning ensures that nurses remain informed
about the latest advancements in safe handling techniques and are
equipped to handle evolving challenges [11, 12].

4. Discussion

The review highlights several individual and organizational factors that influence nurses' adherence to safe handling
practices for chemotherapy agents. On an individual level, nurses' knowledge and awareness of chemotherapy hazards
play a crucial role in minimizing exposure risks. Previous studies have demonstrated that inadequate knowledge is a
significant barrier to the safe handling of chemotherapy agents [3, 4]. Nurses who lack awareness of the risks associated
with oral chemotherapy, for instance, may neglect essential precautions such as wearing gloves or utilizing closed-
system drug transfer devices [14]. Enhancing knowledge through regular, targeted training can significantly improve
nurses' ability to follow safe handling procedures. In addition to knowledge, self-efficacy—nurses' confidence in their
ability to safely handle chemotherapy—also impacts their behavior. Nurses who feel capable of properly using personal
protective equipment (PPE) are more likely to adhere to safety protocols, underscoring the importance of building self-
efficacy through hands-on training and role-playing exercises [5, 6]. Furthermore, nurses’ perceived risk of harm from
chemotherapy exposure influences their safety behaviors. Nurses who perceive higher risks are more likely to prioritize
safe handling practices, indicating that addressing nurses' perceptions through education and case studies may lead to
better safety outcomes [5, 6].

Organizational factors, such as workplace safety climate and policies, are also key determinants of safe chemotherapy
handling. A positive safety climate, where strong leadership and a culture of safety are evident, can encourage nurses
to report unsafe practices and adhere to safety protocols. Studies have shown that in environments with a positive
safety culture, nurses are more likely to follow recommended safety practices [5, 6, 9]. Additionally, clear and
comprehensive policies are essential to ensure consistent implementation of safe handling practices, yet many
institutions still struggle with outdated or insufficient policies [5, 7]. Providing adequate resources, such as sufficient
PPE and closed-system devices, is another critical factor. In resource-limited settings, shortages of essential safety
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equipment can hinder nurses' ability to comply with safety guidelines, leading to increased risks of exposure [1, 7].
Furthermore, optimal staffing and manageable workloads are crucial for preventing rushed or incomplete safety
procedures. Studies have shown that high nurse-to-patient ratios and heavy workloads contribute to unsafe practices,
as nurses may prioritize speed over safety under pressure [5, 8]. Effective managerial support, including ongoing
training, performance feedback, and clear safety expectations, plays a significant role in promoting a culture of safety.
Managers who actively engage in safety initiatives, monitor compliance, and provide adequate resources contribute to
creating an environment where safe handling practices are prioritized [10, 9].

To address these challenges, a multi-faceted approach is necessary. Individual practices can be enhanced by regular
training programs focused on specific risks, such as the handling of oral chemotherapy, and by promoting self-efficacy
through hands-on simulations. Organizational practices can be strengthened by fostering a positive safety climate,
implementing robust policies, ensuring the availability of adequate PPE, optimizing staffing levels, and providing
continuous managerial support. By addressing both individual and organizational factors, healthcare institutions can
significantly reduce chemotherapy exposure risks for nurses and improve overall safety outcomes.

5. Conclusion

Safe handling of chemotherapy is a critical aspect of patient care and healthcare worker safety. By understanding the
factors influencing safe practices, healthcare organizations can implement comprehensive strategies to minimize
exposure risks and protect both patients and healthcare professionals. Ongoing education, robust policies, adequate
resources, and a strong commitment to safety are essential to create a work environment that prioritizes the health and
well-being of all involved.
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