
 

  

ESIC 2024                                                                 Posted: 23/05/2024 

 

 

 

 

 

Strengthening Bloodborne Pathogens Safety in 
Healthcare Knowledge, Practice Gaps, and Policy 

Solutions: A Literature Review  
 

Khalid Dakelhalah Almutairi1, Yehya Hejri2, Basim Abdulla2, Abdurhamn 
Manwer AL Azzie3, Naief Rasheed F3, Mohammad Rewashed Almutairi3, 

Mohammad Dakhel Alazizi4, Mushary R Farah3, Mukhlid Muslih M3, Fahad D 
Modkel3  

 
1Public Health Administration, Ministry of Health, Madinah, Saudi Arabia 

2Public Health assistant of Jazan General Health Director, Jazan, Saudi Arabia 
3Madinah Health Cluster, Ministry of Health, Saudi Arabia 

4Arm Forces Hospital, Madinah region, Saudi Arabia 
Email: Khdd_2008@htmai.com,  

  

Abstract 

Healthcare workers(HCWs) face a significant risk of exposure to blood-borne pathogens 

(BBPs), including HIV, hepatitis B (HBV), and hepatitis C (HCV), due to close patient 

interactions and handling of biological materials. Understanding these risks and following 

preventive protocols is critical for protecting the health of both workers and patients. This 

literature review explores the challenges healthcare workers encounter, such as knowledge gaps 

and attitudinal and practice barriers, and emphasizes the importance of fostering a safety-

centered institutional culture. It also discusses the role of employers in implementing policies 

and regulatory measures that reduce occupational exposure risks and support ongoing 

preventive training. Recommendations include long-term strategies such as integrating modern 

technology, enhancing adherence to preventive protocols, and developing sustainable 

occupational health programs to minimize BBP exposure.  

 

1. Introduction  

Healthcare workers (HCWs) are at a considerable risk of occupational exposure to blood-borne 

pathogens (BBPs) through direct contact with blood and bodily fluids during medical procedures, 

which increases their vulnerability to infections like HIV, hepatitis B (HBV), and hepatitis C 

(HCV) (Shekari et al., 2024). Recognizing these risks and implementing appropriate responses 

is essential to ensuring both worker and patient safety (Alam, 2024). Adequate knowledge plays 

a pivotal role in enabling HCWs to adopt precautionary measures and respond swiftly in case of 

exposure incidents (Hassan et al., 2024). 

 Studies reveal significant disparities in BBP-related knowledge levels among HCWs worldwide. 

In regions with comprehensive training programs, general knowledge levels are higher; however, 
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substantial gaps persist in developing countries where resources are scarce (FA et al., 2024; Le 

et al., 2024). In Saudi Arabia, research indicates that while many healthcare workers are aware 

of the risks posed by BBPs, there are knowledge deficits concerning specific post-exposure 

protocols and comprehensive safety measures (Almugti et al., 2023). 

Addressing these knowledge gaps highlights the necessity of cultivating a safety-focused culture 

within healthcare institutions. This approach involves providing institutional support, promoting 

open communication, and establishing continuous training programs for all HCWs (Carayon et 

al., 2020; Szczypta et al., 2024). Employers play a crucial role in setting clear safety protocols 

and routinely updating them based on recent research and regulatory standards to ensure a safe 

working environment (Scapaticci et al., 2020) 

Table 1. Summary of the  included studies : 

Reference Title Country Participants Design  Outcome/Findings 

Abd Rahman 

& Kamil 
(2022) 

Safety-engineered 

devices and personal 
protective equipment in 

healthcare: Policy 

implications for 
occupational health 

Global HCWs Policy Review Emphasizes the need for 

safety devices and PPE 
as part of occupational 

health policies. 

Alam (2024) Importance of 

knowledge of blood-

borne pathogens among 
healthcare workers 

Global HCWs Literature 

Review 

Knowledge of BBP 

risks is critical, but gaps 

remain, especially in 
resource-limited 

settings. 

Almugti et al. 
(2023) 

Knowledge and 
Compliance with BBP 

Protocols 

Saudi 
Arabia 

HCWs Survey 
Analysis 

High awareness of 
risks, but low 

compliance with post-

exposure protocols. 

Almuzaini 
(2023) 

Knowledge, Attitudes, 
and Practices on BBPs 

Saudi 
Arabia 

Healthcare 
workers 

Cross-
Sectional 

Study 

Identifies gaps in 
attitudes and practices 

despite awareness of 

BBP risks. 

Breeher et al. 

(2020) 

Evaluation of Safety 

Equipment in 

Healthcare 

United 

States 

Healthcare 

workers 

Observational 

Study 

Recommends protocol 

updates and enhanced 

use of safety-
engineered devices. 

Bun et al. 

(2024) 

Predictors of 

Accidental Exposure to 
Blood 

Multiple 

Countries 

Hospital 

HCWs 

Longitudinal 

Study 

Individual and 

organizational factors 
affect the likelihood of 

exposure. 

Carayon et al. 

(2020) 

Communication in 

Healthcare Safety 

Global Healthcare 

workers 

Literature 

Review 

Highlights the role of 

transparent 
communication in 

enhancing safety 

practices. 
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CDC (2021) Occupational 

Exposures to Blood and 

Body Fluids 

United 

States 

Healthcare 

workers 

Policy 

Guidelines 

Emphasizes training 

and protocol adherence 

to reduce exposure 
risks. 

Datar et al. 

(2022) 

HCWs’ Attitudes 

Toward Exposure 
Risks 

India Healthcare 

workers 

Observational 

Study 

Negative attitudes and 

complacency hinder 
adherence to safety 

practices. 

Elabor et al. 

(2020) 

Policy-Making in 

Healthcare Safety 

Global Healthcare 

workers 

Policy Review Suggests policies to 

improve safety 
standards in healthcare 

facilities. 

Mitchell & 
Mitchell 

(2020) 

Advances in BBP 
Prevention Technology 

Global Healthcare 
workers 

Literature 
Review 

Highlights 
advancements in safety 

technologies and long-

term strategies for BBP 
prevention. 

Omonayin 

(2022) 

Use of Safety-

Engineered Devices 

Nigeria Healthcare 

workers 

Observational 

Study 

Resource limitations 

hinder consistent use of 
safety-engineered 

devices. 

Pittet et al. 

(2014) 

Systematic Review of 

BBPs in HCWs 

Global Healthcare 

workers 

Systematic 

Review 

Needlestick injuries are 

the most common cause 
of BBP exposure in 

healthcare settings. 

Prasad & 
Katiyar 

(2021) 

Aligning Healthcare 
Policies with Safety 

Standards 

Global Policy-
makers 

Policy Review Emphasizes alignment 
with international safety 

standards for effective 

BBP prevention. 

Sahiledengle 
et al. (2020) 

Long-Term Strategies 
for BBP Prevention 

Global Healthcare 
workers 

Literature 
Review 

Proposes continuous 
education and 

sustainable strategies to 

prevent BBP exposure. 

Sakr & 

Almasi 

(2021) 

Employer Roles in 

Healthcare Safety 

Global Healthcare 

workers 

Observational 

Study 

Highlights the critical 

role of employers in 

fostering safe working 
Evironments. 

Scapaticci & 

Vittori (2020) 

Protocols for BBP 

Exposure Management 

Italy Healthcare 

workers 

Literature 

Review 

Calls for updated 

protocols and 
comprehensive training 

for BBP safety. 

Shenoy & 

Weber (2021) 

Policies Supporting 

Sustainable BBP 
Prevention 

Global Healthcare 

workers 

Policy Review Advocates for 

mandatory training and 
use of safety-

engineered devices. 
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Shekari et al. 

(2024) 

HCWs’ Knowledge of 

BBPs and 

Transmission 

Global Healthcare 

workers 

Cross-

Sectional 

Study 

Reveals knowledge 

gaps in transmission 

prevention and proper 
use of safety protocols. 

Szczypta et 

al. (2024) 

Leadership 

Commitment in 
Healthcare Safety 

Global Healthcare 

workers 

Observational 

Study 

Leadership 

commitment improves 
safety culture and 

protocol adherence. 

Takougang et 

al. (2024a) 

Occupational 

Exposures in African 
HCWs 

Africa Healthcare 

workers 

Observational 

Study 

High exposure rates due 

to limited resources and 
weak safety practices. 

Takougang et 

al. (2024b) 

Needlestick Injury 

Risks in Africa 

Africa Healthcare 

workers 

Observational 

Study 

Identifies individual 

and systemic risks 
contributing to 

needlestick injuries. 

Van Huizen et 
al. (2024) 

Safe Handling 
Practices for HCWs 

Global Healthcare 
workers 

Systematic 
Review 

Highlights the need for 
improved handling 

practices to reduce 

occupational exposure. 

WHO (2021) Guidelines on 
Bloodborne Pathogens 

Global Healthcare 
workers 

Policy 
Guidelines 

Provides global 
recommendations for 

infection control and 

prevention. 

Wolski et al. 

(2023) 

Comparative Analysis 

of HEV Exposure 

Multiple 

Regions 

Healthcare 

workers 

Meta-

Analysis 

Examines differences in 

HEV exposure risks 

across healthcare 
systems globally. 

Xu et al. 

(2021) 

Collaboration for 

Safety Standards 

Global Policy-

makers 

Policy Review Encourages 

collaboration with 

regulatory bodies to 
improve safety 

compliance. 

Yilma et al. 
(2024) 

Standard Precautions 
Practices in LMICs 

LMICs Healthcare 
workers 

Meta-
Analysis 

Reports inconsistent 
adherence to safety 

precautions due to 

resource limitations 

 

2. Methodology  

This study gathered results from secondary data, primarily published articles. The data collection 

The tool used in this literature review study was to identify, understand, and transmit 

information. Certainly, the literature review process was actualized through data collection, 

whereby information is gathered in a comprehensive approach. 
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3. Assessing healthcare workers' knowledge & Practice gaps of BBPs: 

Knowledge and adhering to safety practices of blood-borne pathogens among healthcare workers 

is critical for minimizing occupational exposure risks. Adequate knowledge helps HCWs 

recognize hazards, adopt safety protocols, and respond appropriately in case of exposure 

incidents (Alam, 2024). 

3.1 Core knowledge areas: 

Healthcare workers need to be aware of the major blood-borne pathogens, including HIV, 

hepatitis B (HBV), and hepatitis C (HCV), and their modes of transmission (Shekari et al., 2024). 

Knowledge of the potential consequences of exposure, including acute and chronic health 

conditions, as well as the risks of disease transmission, is essential. Understanding the 

importance of vaccination, particularly against HBV, and the efficacy of post-exposure 

prophylaxis (PEP) for HIV is also crucial (Hassan et al., 2024). 

3.1.1 Assessment studies: 

Studies conducted globally have shown varying levels of BBP knowledge among healthcare 

workers. In regions with robust training programs, knowledge is generally high, but gaps remain, 

particularly in developing nations where resources are limited (FA et al., 2024, Le et al., 2024). 

In Saudi Arabia, research has demonstrated that while many healthcare workers are aware of 

BBP risks, knowledge about specific protocols for post-exposure management and the full range 

of safety measures is often lacking (Almugti et al., 2023). 

3.1.2 Knowledge gaps: 

Insufficient knowledge of updated safety protocols, the correct use of protective equipment, and 

the full scope of post-exposure procedures are common gaps. These can result in healthcare 

workers unknowingly putting themselves at risk (Khatrawi et al., 2023). Lack of awareness about 

the effectiveness of vaccines and PEP further contributes to lower compliance with preventive 

measures. 

Indeed, knowledge is adequate, negative or complacent attitudes toward occupational exposure 

risks, can prevent healthcare workers from adhering to safety practices (Datar et al., 2022). In 

settings where there is a lack of organizational support or perceived importance of BBP 

prevention, healthcare workers may feel less motivated to comply with protocols (Datar et al., 

2022). 

3.2 Practice gaps: 

The absence and/or failure to consistently use safety-engineered devices or follow standard 

precautions can leave healthcare workers vulnerable to exposure. These lapses in practice are 

often due to resource constraints or time pressures in busy clinical settings (Omonayin, 2022). 

In Saudi Arabia, gaps in practice have been linked to inadequate access to safety equipment and 

insufficient training in proper procedures, highlighting the need for better resource allocation 

and education (Almuzaini, 2023). 
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Indeed, knowledge is adequate, negative or complacent attitudes toward occupational exposure 

risks, can prevent healthcare workers from adhering to safety practices (Datar et al., 2022). In 

settings where there is a lack of organizational support or perceived importance of BBP 

prevention, healthcare workers may feel less motivated to comply with protocols (Datar et al., 

2022). 

 

4. Creating a safety-first culture in healthcare: 

A safety-first culture prioritizes the health and well-being of healthcare workers and patients 

alike. Establishing such a culture requires a concerted effort from both leadership and staff to 

integrate safety into every aspect of healthcare delivery. 

Leadership commitment: 

The commitment of healthcare leaders is key to promoting a safety-first culture. Leadership must 

allocate resources, set safety standards, and create accountability structures to ensure compliance 

with safety protocols. Regular audits, safety briefings, and feedback mechanisms are important 

for maintaining focus on safety (Szczypta et al., 2024, Yeh et al., 2024). 

Encouraging open communication: 

A safety-first culture relies on transparent communication between workers and management. 

HCWs should feel comfortable reporting unsafe conditions, exposure incidents, and near-misses 

without fear of punishment. Open communication encourages early intervention and continuous 

improvement of safety practices (Carayon et al., 2020). 

Ongoing safety training: 

Continuous education is a vital component of a safety-first culture. Regular safety drills, updates 

on the latest infection control protocols, and refresher courses on BBP prevention keep safety at 

the forefront of everyday practice. Tailored training programs ensure that all HCWs, regardless 

of role or experience, are equipped with the knowledge they need (Almugti et al., 2023). 

Recognition and support: 

Acknowledging and rewarding safe practices reinforce a culture of safety. Healthcare institutions 

should celebrate teams or individuals who exemplify strong adherence to safety protocols, and 

offer support, such as mental health resources, for those dealing with the consequences of 

occupational exposures (Hall et al., 2024). 

. Role of employers in reducing exposure risks: 

Employers play a critical role in minimizing occupational exposure risks by creating safe 

working environments and fostering a culture of safety (Sakr et al., 2021).clean workspaces to 

prevent the spread of infections (Issa et al., 2023). 

Establishing clear protocols and guidelines: 
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Employers must develop and enforce comprehensive safety protocols, including guidelines for 

handling sharps, disposing of contaminated materials, and managing occupational exposure 

incidents (Scapaticci et al., 2020). These protocols should be regularly updated based on current 

research and regulatory standards (Scapaticci et al., 2020). 

Ensuring access to training and resources: 

Employers are responsible for ensuring that all healthcare workers receive adequate training in 

occupational safety and BBP prevention. This includes hands-on training, educational 

workshops, and access to informational resources on the latest safety standards (Kinyenje et al., 

2024). 

Monitoring and evaluating safety performance: 

Regular monitoring and evaluation of safety performance are essential for maintaining a safe 

work environment. Employers should conduct routine safety audits, track incidents of 

occupational exposure, and take corrective actions when necessary. Continuous improvement in 

safety standards is critical for reducing exposure risks over time (Kenne et al.,, 2024). 

 

5. Long term strategies for reducing occupational exposure: 

A comprehensive and sustained approach to ensure the long-term prevention and control of 

occupational exposure to BBPs in healthcare settings is essential (Sahiledengle et al., 2020). This 

involves continuous education, technological advancements, a strong culture of safety, and 

sound policy-making (Mitchell and Mitchell, 2020). The following subsections outline key 

strategies for achieving these goals (Elabor et al.,  2020). In addition, by combining continuous 

education, technological advancements, a strong culture of safety, and supportive policies, 

healthcare institutions can create a sustainable framework for the prevention and control of 

occupational exposure to BBP (Giziew Abere and Wami, 2020). 

 

6. Policy recommendations for sustainable occupational health programs: 

Comprehensive policies that prioritize long-term occupational health and safety to sustaining 

BBP prevention efforts were stablished in many occupational health setting (Shenoy and Weber, 

2021). Mandatory training and certification, universal use of safety devices, occupational health 

services, data-driven policy adjustments and collaboration with regulatory bodies were 

recommended (Xu et al., 2021). Policies should require healthcare workers to complete BBP 

prevention training and refresher courses as part of their employment (Lyakurwa et al., 2024). 

Certification processes ensure accountability. Institutions should adopt policies that mandate the 

use of safety-engineered devices and PPE in all relevant medical procedures (Abd Rahman and 

Kamil, 2022). These policies should also encourage the regular evaluation and updating of safety 

equipment (Breeher et al., 2020). Healthcare facilities should maintain accessible occupational 

health services that provide timely post-exposure treatment, vaccinations (e.g., Hepatitis B), and 

support for workers exposed to BBP. Regular audits and incident reporting systems should 
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inform policy adjustments, ensuring that safety protocols remain aligned with current risks and 

technologies (Malsam and Nienhaus, 2021). Institutions should work with national and 

international health organizations to ensure that their policies are aligned with evolving safety 

standards and best practices (Prasad and Katiyar, 2021).     

 

7. Conclusion 

Continuous education and training are essential for reducing occupational risks among healthcare 

workers, especially concerning blood-borne pathogen exposure. Healthcare institutions must 

address knowledge gaps, improve preventive practices, and provide the necessary resources to 

ensure compliance with safety protocols. Additionally, fostering a safety-first culture that 

prioritizes the well-being of both healthcare workers and patients is vital. Employers must 

support these efforts to enhance performance and compliance among staff. Implementing long-

term strategies, such as adopting modern technologies and flexible regulatory policies, will 

ensure a safe, supportive workplace environment. These measures contribute to improved 

healthcare quality and reduced costs associated with occupational health risks. 
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