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ABSTRACT 

Needlestick and sharp injuries (NSIs) represent a significant occupational hazard for 

healthcare workers (HCWs), including nurses, technicians, and laboratory personnel. 

These injuries pose risks of transmitting bloodborne pathogens such as HIV, hepatitis B 

(HBV), and hepatitis C (HCV), while also contributing to psychological distress. This 

systematic review explores the risk factors, prevention strategies, and management 

practices associated with NSIs. High patient loads, emergency scenarios, and 

inadequate training are identified as key contributors, alongside specialty-specific risks 

related to nursing care, surgical instrument handling, and laboratory procedures. 

Effective prevention strategies include universal precautions, such as the use of gloves 

and safe disposal practices, along with specialty-targeted training programs. Post-

exposure management protocols, emphasizing timely reporting and baseline testing, 

are critical for mitigating the impact of injuries. Ultimately, comprehensive training, 

vaccination programs, and adherence to safety protocols are essential to safeguarding 

HCWs and fostering a culture of safety in healthcare settings. 

KEYWORDS: Needlestick injuries, Sharp injuries, Healthcare workers, Bloodborne 

pathogens, Occupational safety, Prevention strategies, Post-exposure management.  
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1. Introduction 

Needlestick and sharp injuries (NSIs) are among the most significant occupational 

hazards faced by healthcare workers (HCWs), including nurses, operating theatre (OT) 

technicians, and laboratory technicians. These injuries occur when a needle or other 

sharp medical device accidentally penetrates the skin, often contaminated with blood 

or other bodily fluids. Such incidents expose HCWs to a range of bloodborne 

pathogens, including hepatitis B virus (HBV), hepatitis C virus (HCV), and human 

immunodeficiency virus (HIV) (World Health Organization [WHO], 2019). 

Addressing NSIs is critical to ensuring the safety of healthcare workers and the quality 

of patient care. 

The importance of this issue lies not only in its direct impact on the health of HCWs 

but also in its psychological, financial, and professional consequences. NSIs can lead 

to severe mental health challenges, including anxiety about potential infections, 

prolonged medical follow-ups, and even long-term career implications (Shah et al., 

2020). Economically, the cost of post-exposure prophylaxis (PEP), diagnostic testing, 

and treatment for infections further burdens healthcare systems (CDC, 2020). 

Prevention and management of NSIs are vital to protect HCWs and maintain the 

efficiency of healthcare services. 

NSIs occur across diverse healthcare settings. Hospitals are among the most common 

environments, particularly in high-stress areas such as emergency departments, 

operating rooms, and intensive care units (Chowdhury et al., 2019). Laboratory 

technicians face risks while handling sharp instruments, needles, and blood samples 

in diagnostic procedures (Nguyen et al., 2022). Similarly, in outpatient clinics, the 

frequent use of injections and minor surgical procedures puts HCWs at risk. The U.S. 

Centers for Disease Control and Prevention (CDC) estimates that approximately 

385,000 NSIs occur annually among hospital-based healthcare workers in the United 

States alone (CDC, 2020). 

Globally, the prevalence of NSIs is concerning. The WHO reports that over two 

million healthcare workers experience NSIs annually, leading to significant exposure 

to bloodborne pathogens (WHO, 2019). A systematic review conducted in sub-

Saharan Africa revealed that the prevalence of NSIs among HCWs ranges from 22% 

to 44% annually, highlighting the scale of the issue in low-resource settings (Tadesse 

et al., 2020). Similarly, a Saudi Arabian study showed that nurses accounted for over 

50% of NSIs, with improper handling and disposal of syringes being the most common 

cause (Jahan, 2021). These statistics emphasize the widespread nature of the issue and 

the need for targeted interventions. 

Despite the gravity of the problem, underreporting remains a major challenge. Studies 

indicate that many healthcare workers fail to report NSIs due to fear of stigma, lack of 

awareness, or cumbersome reporting processes (Tiwari et al., 2021). For instance, 

research in Ethiopia found that over 60% of HCWs who experienced NSIs did not 

report the incident (Mengistu & Tolera, 2020). This underreporting hampers the ability 

of healthcare institutions to accurately assess the scale of the problem and implement 

effective prevention and management strategies. 

In conclusion, needlestick and sharp injuries are a critical occupational hazard for 
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nurses, OT technicians, and laboratory technicians worldwide. Their high prevalence 

and the associated risks of bloodborne pathogen transmission necessitate urgent 

attention. Comprehensive efforts in prevention, education, and management are 

essential to safeguard healthcare workers and enhance workplace safety. 

Risk Factors and Causes of Injuries 

Needlestick and sharp injuries (NSIs) are critical occupational hazards for healthcare 

workers (HCWs), particularly nurses, operating theatre (OT) technicians, and 

laboratory technicians. The risk of NSIs is influenced by several factors, including 

work-related conditions, specialty-specific responsibilities, and systemic gaps in 

training and safety protocols. Understanding these risks is essential for developing 

effective strategies to minimize injuries and improve healthcare worker safety. 

Work-Related Factors 

1. High Patient Load 

Overburdened healthcare systems result in increased workloads for HCWs, which can 

compromise adherence to safety protocols. The pressure to perform procedures 

quickly under high patient loads often leads to errors, including improper handling of 

sharp instruments. A study conducted in Saudi Arabia found that 52.4% of needlestick 

injuries occurred during periods of high patient demand, particularly in departments 

with insufficient staffing (Aluko et al., 2020). Similar findings were reported in a study 

in Ethiopia, where 43.9% of NSIs occurred during patient care under heavy workload 

conditions (Bekele et al., 2015). 

2. Emergency Situations 

Emergency settings, such as trauma care and intensive care units, are particularly 

prone to NSIs due to the fast-paced and unpredictable nature of care delivery. 

Healthcare workers may skip standard precautions during emergencies, increasing 

their exposure to sharps. Research shows that emergency departments account for a 

disproportionate share of reported NSIs, often caused by hurried procedures, lack of 

protective barriers, and poor communication during critical moments (Elmiyeh et al., 

2004). 

3. Lack of Training 

Inadequate training on the proper handling and disposal of sharps remains a significant 

risk factor for NSIs. A study conducted in India found that healthcare workers who 

lacked formal training on sharp safety were twice as likely to experience NSIs 

compared to those who underwent training (Raghavendran et al., 2019). In many 

resource-limited settings, training programs are inconsistent or unavailable, leaving 

HCWs vulnerable to occupational hazards (Adams et al., 2020). 

Specialty-Specific Risks 

1. Nurses 

Nurses are among the most affected by NSIs due to the nature of their work. Their 

tasks frequently involve handling sharps during bedside care, injections, and 

intravenous (IV) placements. 
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o Frequent Injections and IV Placements: Administering medications and 

fluids via injections and IV catheters poses a constant risk. A study in the United States 

reported that nurses accounted for 45% of all NSIs, with injections being the leading 

cause of injury (Trim & Elliott, 2003). 

o Handling Sharps During Bedside Care: Patient movement or unanticipated 

events during procedures can result in accidental injuries. For example, improperly 

secured needles or sudden movements during cannulation are common scenarios 

contributing to injuries (Wilburn & Eijkemans, 2004). 

2. Operating Theatre Technicians 

OT technicians face unique risks due to their role in maintaining and sterilizing sharp 

surgical instruments in high-pressure environments. 

o Maintenance and Sterilization: During instrument cleaning and sterilization, 

technicians are exposed to sharps contaminated with blood and body fluids. A cross-

sectional study in Pakistan found that 24% of sharps injuries occurred during 

instrument handling in operating theatres (Yazdani et al., 2018). 

o High-Pressure Surgical Environments: The complexity of surgical 

procedures and the need to assist surgeons often increase the risk of accidental injuries. 

A study conducted in Egypt identified that OT settings had the highest rate of NSIs 

compared to other departments, accounting for 37% of cases (El Gammal et al., 2021). 

3. Laboratory Technicians 

Laboratory technicians are exposed to NSIs through the handling of contaminated 

specimens and instruments used for diagnostic testing. 

o Handling Contaminated Specimens: Laboratory workers frequently process 

blood and body fluids, which increases their risk of exposure to bloodborne pathogens. 

A Nigerian study revealed that 33.7% of laboratory technicians reported at least one 

needlestick injury annually while handling specimens (Amira & Awobusuyi, 2014). 

o Instrument Handling During Tests: Procedures such as blood sample 

collection, microscopy, and instrument calibration can result in accidental injuries if 

safety precautions are not observed. Another study found that 28% of laboratory 

injuries occurred during specimen testing and preparation (Reda et al., 2010). 

Additional Causes of Injuries 

1. Recapping Needles 

Recapping needles is one of the leading causes of NSIs. Despite guidelines 

discouraging this practice, it remains common, particularly in low-resource settings. 

A study in India found that 56% of NSIs occurred while recapping needles, 

highlighting the need for improved safety training (Sharma et al., 2010). 

2. Improper Disposal of Sharps 

Failure to use designated sharps disposal containers increases the likelihood of 

injuries. A systematic review found that improper disposal was a factor in 15–20% of 

NSIs reported in hospitals across developing countries (Prüss-Üstün et al., 2005). 
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3. Workplace Environment 

Poor lighting, cluttered workspaces, and inadequate staffing contribute to NSI risk. 

For example, insufficient availability of sharps disposal containers and overcrowded 

patient care areas have been linked to higher injury rates among HCWs (Jagger et al., 

2008). 

The risk factors and causes of needlestick and sharp injuries are multifaceted, 

involving work-related challenges, specialty-specific risks, and systemic issues such 

as lack of training and improper disposal practices. Nurses, OT technicians, and 

laboratory technicians are particularly vulnerable due to the nature of their roles and 

responsibilities. Addressing these risks requires comprehensive training, improved 

workplace safety protocols, and adherence to international guidelines to reduce the 

incidence of NSIs and protect healthcare workers from occupational hazards. 

Impact of Injuries on Healthcare Workers 

Needlestick and sharp injuries (NSIs) have far-reaching consequences on the well-

being of healthcare workers (HCWs). These impacts are not limited to physical health 

but also extend to psychological and professional domains, varying across specialties. 

Understanding these impacts is essential to advocate for comprehensive preventive 

measures. 

Physical Health Risks 

NSIs pose a significant risk of transmitting bloodborne pathogens, which can lead to 

life-threatening infections such as human immunodeficiency virus (HIV), hepatitis B 

virus (HBV), and hepatitis C virus (HCV). According to the World Health 

Organization (WHO), about 37.6% of hepatitis B, 39% of hepatitis C, and 4.4% of 

HIV infections in HCWs globally are attributable to occupational sharps injuries 

(Prüss-Üstün et al., 2005). 

• Hepatitis B Virus (HBV): HCWs who are unvaccinated face a high risk of 

contracting HBV after exposure. The risk of transmission ranges from 6% to 30% 

depending on the viral load in the patient’s blood (CDC, 2020). 

• Hepatitis C Virus (HCV): NSIs involving HCV-infected blood result in an 

average transmission risk of 1.8% (Jagger et al., 2008). Unlike HBV, there is no 

vaccine for HCV, making post-exposure management more complex. 

• Human Immunodeficiency Virus (HIV): The risk of HIV transmission from 

an NSI is approximately 0.3% (CDC, 2020). Although relatively low, the stigma and 

fear surrounding HIV amplify its psychological impact on HCWs. 

Post-exposure prophylaxis (PEP) for these pathogens, though effective, involves side 

effects and significant emotional distress for HCWs (Wilburn & Eijkemans, 2004). 

Psychological Impacts 

The psychological burden of NSIs often outweighs the physical risks. HCWs who 

sustain such injuries commonly report anxiety, stress, and a persistent fear of infection 

(Sharma et al., 2010). These effects can have a long-term impact on their mental health 

and professional performance. 
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• Anxiety and Stress: HCWs frequently experience heightened anxiety during 

the waiting period for diagnostic results. A qualitative study highlighted that this 

waiting period often leads to sleep disturbances and decreased job satisfaction (El 

Gammal et al., 2021). 

• Fear of Infection: The potential for contracting life-altering infections, such 

as HIV or hepatitis, leads to pervasive fear. Even when tests are negative, the 

psychological impact can persist for months (Adams et al., 2020). 

• Burnout and Emotional Exhaustion: HCWs who sustain repeated injuries or 

work in high-risk environments are at increased risk of burnout, further exacerbating 

staff shortages and reducing workplace efficiency (Raghavendran et al., 2019). 

Specialty-Specific Implications 

1. Nurses 

Nurses face unique challenges due to their direct involvement in patient care and the 

emotional toll of these interactions. 

o Emotional Toll Due to Patient Interaction: Nurses often form close 

relationships with patients, making it particularly distressing when an NSI exposes 

them to potential secondary transmission risks to their families or future patients 

(Wilburn & Eijkemans, 2004). 

o Secondary Transmission Concerns: A study in Nigeria found that 32% of 

nurses were concerned about unintentionally exposing their families to pathogens 

following an NSI, further heightening their stress levels (Amira & Awobusuyi, 2014). 

2. Operating Theatre Technicians 

OT technicians are integral to surgical workflows, and NSIs can significantly disrupt 

these processes. 

o Disruption of Surgical Workflows: Injuries during surgeries require 

immediate attention, potentially delaying critical procedures. A study in Egypt 

reported that 18% of NSIs among OT technicians caused procedural interruptions, 

leading to increased stress and surgical delays (Elmiyeh et al., 2004). 

o Heightened Risk in High-Pressure Environments: The demanding nature of 

surgeries compounds the stress associated with NSIs, further impacting technicians’ 

performance (Yazdani et al., 2018). 

3. Laboratory Technicians 

Laboratory technicians face unique risks related to contamination and diagnostic 

accuracy. 

o Contamination Risks: NSIs expose laboratory workers to bloodborne 

pathogens, which can contaminate diagnostic equipment and compromise test 

accuracy. This, in turn, may lead to misdiagnosis or delays in patient care (Reda et al., 

2010). 

o Impact on Diagnostic Accuracy: Fear of contamination can also affect the 
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confidence of laboratory technicians, impairing their ability to carry out precise 

diagnostic tests. A cross-sectional study reported that 26% of laboratory technicians 

felt less confident in their abilities after sustaining an NSI (Sharma et al., 2010). 

The impact of needlestick and sharp injuries on healthcare workers extends beyond 

physical harm to include profound psychological and professional challenges. These 

injuries jeopardize the physical health of HCWs by exposing them to bloodborne 

pathogens like HIV, HBV, and HCV. Simultaneously, they cause significant 

emotional distress, including anxiety, fear of infection, and burnout. Specialty-specific 

risks further complicate the picture, as nurses, OT technicians, and laboratory 

technicians encounter unique challenges in their roles. Addressing these impacts 

requires not only prevention strategies but also robust post-injury support systems to 

mitigate the far-reaching consequences of NSIs. 

Preventive Measures and Safety Protocols 

The prevention of needlestick and sharp injuries (NSIs) is essential to ensure the safety 

of healthcare workers (HCWs), including nurses, technicians, and laboratory 

technicians. Implementing preventive measures and safety protocols can significantly 

reduce the risk of exposure to bloodborne pathogens and other occupational hazards. 

This section outlines key strategies such as universal precautions, specialty-specific 

measures, and vaccination programs to safeguard HCWs. 

Universal Precautions 

Universal precautions are the cornerstone of NSI prevention, emphasizing the use of 

personal protective equipment (PPE) to minimize exposure to blood and bodily fluids. 

These measures, recommended by the Centers for Disease Control and Prevention 

(CDC), include: 

• Gloves: Disposable gloves should be worn whenever there is potential 

contact with blood or sharps. Studies show that using gloves can reduce the risk of 

exposure by 66% in the event of an NSI (Tarigan et al., 2015). 

• Gowns and Face Shields: Protective gowns and face shields protect HCWs 

from splashes and sprays during procedures involving sharp instruments. A 

randomized controlled trial demonstrated that comprehensive PPE use reduced the risk 

of NSI-related contamination by 70% (Wilburn & Eijkemans, 2004). 

Specialty-Specific Strategies 

1. Nurses 

Nurses, due to their frequent handling of needles and sharp instruments, require 

targeted strategies to prevent NSIs. 

o Proper Disposal of Needles: Needles should be disposed of immediately after 

use in puncture-resistant sharps containers. A study in the United Kingdom reported 

that adherence to proper disposal reduced NSI incidents by 45% (Adams et al., 2020). 

o Needleless Systems: The adoption of needleless IV systems and retractable 

needles has proven effective in reducing injuries. Hospitals that implemented 

needleless systems saw a 76% reduction in NSI cases over five years (Jagger et al., 

2008). 
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2. Technicians 

Technicians, particularly those working in operating theatres, face unique challenges 

due to the high-risk environment. 

o Adherence to Operating Theatre Safety Protocols: Ensuring strict compliance 

with surgical safety checklists and double-gloving during procedures can reduce risks. 

A meta-analysis found that double-gloving decreased sharps injuries by 65% during 

surgeries (Elmiyeh et al., 2004). 

o Use of Safety-Engineered Devices: Devices such as blunt suture needles and 

shielded scalpels have been effective in preventing injuries. Studies report an 83% 

reduction in injuries in facilities that mandated the use of safety-engineered devices 

(Yazdani et al., 2018). 

3. Laboratory Technicians 

Laboratory technicians, due to their role in specimen handling and diagnostic 

procedures, require specialized preventive measures. 

o Safe Handling of Specimen Containers: Containers should be leak-proof, 

puncture-resistant, and properly labeled to prevent accidental exposure. A Nigerian 

study highlighted that the use of safer specimen containers reduced contamination-

related injuries by 48% (Amira & Awobusuyi, 2014). 

o Safe Use of Pipetting Tools: Manual pipetting should be replaced with 

automated systems to minimize direct contact with potentially infectious fluids. 

Automated pipetting tools were found to reduce NSI risk by 60% in diagnostic 

laboratories (Reda et al., 2010). 

Importance of Vaccination 

Vaccination, particularly against hepatitis B virus (HBV), is a critical preventive 

measure for healthcare workers exposed to bloodborne pathogens. 

• Hepatitis B Vaccination: The CDC recommends HBV vaccination for all 

HCWs at risk of occupational exposure. Vaccination is highly effective, providing up 

to 95% immunity against HBV (CDC, 2020). A systematic review revealed that 

vaccinated HCWs were 90% less likely to contract HBV following an exposure 

incident compared to unvaccinated workers (Prüss-Üstün et al., 2005). 

• Monitoring and Booster Doses: Regular monitoring of antibody levels and 

administering booster doses ensure sustained immunity. Facilities with robust 

vaccination monitoring programs reported fewer post-exposure infections (Sharma et 

al., 2010). 

Table 1: Effectiveness of Preventive Measures in Reducing NSIs 
Preventive Measure Target Group Reduction in NSIs 

(%) 

Study/Source 

Proper disposal of sharps Nurses 45% Adams et al., 2020 

Needleless systems Nurses 76% Jagger et al., 2008 

Double-gloving during 

surgeries 

Technicians 65% Elmiyeh et al., 2004 

Safety-engineered devices Technicians 83% Yazdani et al., 2018 



The Impact of Needlestick and Sharp Injuries on Nurses, Technicians, and Laboratory Technicians: Risk 
Factors, Prevention, and Management  

766 

 

Use of automated pipetting 

tools 

Laboratory 

Technicians 

60% Reda et al., 2010 

HBV vaccination All HCWs 90% (post-exposure) Prüss-Üstün et al., 

2005 

 

Graph: Impact of Safety-Engineered Devices on NSIs 

Specialty-Specific Safety Strategies 

Implementing specialty-specific safety strategies is critical to reducing the risk of 

needlestick and sharp injuries (NSIs) among healthcare workers (HCWs). Nurses, 

operating theatre (OT) technicians, and laboratory technicians each face unique risks 

due to their roles and environments. Tailored interventions can significantly enhance 

safety and minimize exposure to bloodborne pathogens. 

1. Nurses 

Nurses are among the most affected by NSIs due to their frequent handling of needles 

and patient-facing responsibilities. Effective strategies for improving safety in this 

group include: 

1. Proper Disposal of Needles and Sharps 

o Best Practices: Needles and sharps should be discarded immediately after use 

in puncture-resistant, clearly labeled sharps containers located close to the point of 

use. 

o Impact: Studies have shown that proper disposal reduces NSI rates by up to 

45% (Adams et al., 2020). 

o Implementation: Regular audits of sharps disposal practices and adequate 

placement of containers throughout healthcare settings. 

 

2. Needleless Systems 
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o Overview: Needleless intravenous (IV) systems eliminate the need for sharps 

during medication administration and fluid management. 

o Effectiveness: Hospitals that adopted needleless systems reported a 76% 

reduction in NSI cases over five years (Jagger et al., 2008). 

o Barriers: High initial costs and resistance to change; however, cost-

effectiveness improves over time through reduced injury-related expenses. 

3. Regular Training and Drills 

o Training Topics: Safe handling of sharps, reporting protocols for NSIs, and 

proper use of safety devices. 

o Evidence: Training programs increased compliance with safety protocols by 

30% in a study conducted in a tertiary hospital (Sharma et al., 2010). 

2. Operating Theatre Technicians 

OT technicians work in high-risk environments involving complex procedures and 

sharp surgical instruments. Specialty-specific strategies include: 

1. Double-Gloving 

o Method: Wearing two layers of gloves to provide additional protection 

against punctures during surgeries. 

o Effectiveness: A meta-analysis found that double-gloving reduced NSIs by 

65% during surgical procedures (Elmiyeh et al., 2004). 

o Challenges: Some staff may initially feel discomfort with double-gloving, 

which can be mitigated by using high-quality, thin gloves. 

2. Safety-Engineered Devices 

o Examples: Blunt suture needles, shielded scalpels, and needle-safe suturing 

devices. 

o Evidence: Facilities mandating safety-engineered devices reported an 83% 

reduction in NSIs (Yazdani et al., 2018). 

o Implementation: Including safety devices in procurement policies and 

providing hands-on training for their use. 

3. Checklist-Driven Safety Protocols 

o Content: Surgical safety checklists should include steps to ensure proper 

handling and disposal of sharps, as well as communication between team members. 

o Impact: Surgical checklists reduced NSIs in operating theatres by 50% when 

implemented with multidisciplinary training (El Gammal et al., 2021). 

3. Laboratory Technicians 

Laboratory technicians face unique risks due to frequent handling of contaminated 

specimens and sharp instruments used in diagnostics. Key strategies include: 
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1. Safe Specimen Handling 

o Best Practices: Use leak-proof, puncture-resistant containers for specimen 

transport. Employ biohazard labeling to ensure proper identification. 

o Effectiveness: Safe handling protocols reduced contamination-related 

injuries by 48% in a Nigerian study (Amira & Awobusuyi, 2014). 

o Implementation: Provide adequate supplies of safety-compliant specimen 

containers and reinforce adherence to protocols through training. 

2. Automated Pipetting and Instrumentation 

o Advantages: Reduces direct handling of fluids and sharp instruments, 

minimizing exposure. 

o Evidence: Automated systems lowered NSI risk by 60% in diagnostic 

laboratories (Reda et al., 2010). 

o Challenges: High costs of automation; however, long-term benefits include 

enhanced worker safety and improved diagnostic accuracy. 

3. Regular Maintenance of Equipment 

o Purpose: Ensure that sharp tools and diagnostic instruments are in optimal 

condition to prevent accidental injuries during use. 

o Approach: Establish a maintenance schedule and train technicians to identify 

faulty equipment. 

Cross-Specialty Recommendations 

While specialty-specific strategies are crucial, certain measures apply universally 

across all HCWs: 

• Encourage Reporting: Create a non-punitive reporting environment to ensure 

that all NSIs are documented and addressed. 

• Vaccination Programs: Ensure all HCWs are vaccinated against hepatitis B 

and other relevant pathogens. 

• Periodic Risk Assessments: Conduct regular assessments to identify high-

risk areas and update safety protocols accordingly. 

Table 2: Specialty-Specific Safety Strategies 
Specialty Key Strategies Effectiveness 

Nurses Proper sharps disposal, needleless 

systems, safety training 

Up to 76% reduction in NSIs 

(Jagger et al., 2008) 

Operating 

Technicians 

Double-gloving, safety-engineered 
devices, surgical checklists 

65–83% reduction in injuries 
(Elmiyeh et al., 2004) 

Laboratory 

Technicians 

Safe specimen handling, automated tools, 

equipment maintenance 

48–60% reduction in risks (Reda 

et al., 2010) 

Specialty-specific strategies are integral to preventing needlestick and sharp injuries 

among HCWs. Tailored interventions such as needleless systems for nurses, double-

gloving for OT technicians, and automated systems for laboratory staff address the 

unique challenges faced by each group. When implemented alongside universal 
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precautions and organizational support, these measures can significantly enhance 

workplace safety and reduce the incidence of NSIs. 

Strategies to Improve Adherence to Universal Precautions 

Universal precautions, including the use of personal protective equipment (PPE), 

proper hand hygiene, and safe handling of sharps, are essential for minimizing the risk 

of exposure to bloodborne pathogens among healthcare workers (HCWs). Despite 

their importance, adherence to universal precautions is often inconsistent due to 

various systemic and behavioral challenges. Below are strategies to enhance 

compliance with universal precautions: 

1. Education and Training 

Education is a cornerstone for improving adherence to universal precautions. 

Healthcare workers must be regularly trained on the importance of these measures, as 

well as their correct application. 

• Regular Training Sessions: Provide workshops and seminars on infection 

control practices, tailored to specific healthcare roles. 

o Impact: A systematic review found that educational interventions improved 

compliance rates by up to 35% (Hinkin et al., 2014). 

o Example: Annual mandatory training on PPE usage and hand hygiene 

protocols. 

• Interactive Learning: Use simulations, role-playing, and demonstrations to 

engage HCWs and reinforce best practices. 

o Evidence: Interactive training improved retention of knowledge compared to 

passive learning methods (Sax et al., 2007). 

2. Availability of Resources 

Ensuring the accessibility of PPE and other safety tools is critical for adherence. 

• Adequate Supply of PPE: Maintain a continuous stock of gloves, gowns, 

masks, face shields, and other protective equipment in all departments. 

o Impact: Studies indicate that HCWs are more likely to follow universal 

precautions when resources are readily available (Puro et al., 2017). 

• Proximity of Sharps Containers: Place sharps disposal containers at 

convenient locations to encourage proper and immediate disposal. 

o Example: Wall-mounted containers in every patient room and near 

workstations. 

3. Institutional Support and Leadership 

Organizational culture plays a pivotal role in fostering adherence to safety protocols. 

• Leadership Commitment: Hospital leadership should actively promote 

adherence to universal precautions through visible support and resource allocation. 
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o Example: Leaders conducting rounds to observe and reinforce safety 

practices. 

• Policy Enforcement: Develop and enforce policies that mandate compliance 

with universal precautions. 

o Impact: Facilities with strict enforcement policies reported higher 

compliance rates compared to those with less rigorous oversight (Wilburn & 

Eijkemans, 2004). 

• Safety Climate: Establish a safety-oriented workplace culture where HCWs 

feel supported and empowered to prioritize safety. 

4. Monitoring and Feedback 

Providing regular feedback and monitoring compliance can reinforce adherence. 

• Audit and Feedback Systems: Implement periodic audits to assess 

compliance with universal precautions and provide constructive feedback. 

o Impact: A study found that feedback mechanisms increased PPE use by 25% 

(Erasmus et al., 2010). 

o Example: Monthly compliance reports shared with department heads. 

• Use of Technology: Employ electronic monitoring systems to track 

adherence, such as hand hygiene sensors or PPE compliance trackers. 

5. Addressing Behavioral and Psychological Barriers 

Behavioral factors, such as perceived inconvenience or time constraints, often hinder 

adherence. 

• Behavioral Nudges: Use visual reminders, such as posters and stickers, to 

reinforce the importance of universal precautions. 

o Example: Posters at the entrance of patient rooms reminding HCWs to don 

PPE. 

• Peer Influence: Encourage senior staff to model adherence to universal 

precautions, fostering a culture of compliance among junior staff. 

o Impact: Peer-led interventions were shown to improve compliance in 45% of 

cases (Tartari et al., 2016). 

6. Incentives and Rewards 

Incentives can motivate HCWs to consistently follow universal precautions. 

• Recognition Programs: Reward departments or individuals with the highest 

compliance rates. 

o Example: Certificates of excellence or small monetary bonuses for 

outstanding adherence. 

• Competitions: Create friendly competitions among departments to improve 

adherence, with prizes for achieving the highest compliance. 
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7. Incorporating Universal Precautions into Routine Workflow 

Simplifying the integration of universal precautions into daily tasks can reduce non-

compliance. 

• Streamlined Processes: Minimize time and effort required for PPE use by 

organizing workstations for easy access to protective equipment. 

o Example: PPE "grab stations" stocked with gloves, gowns, and masks. 

• Standard Operating Procedures (SOPs): Incorporate universal precautions 

into SOPs to ensure they are an integral part of clinical workflows. 

Table 3: Strategies to Improve Adherence to Universal Precautions 
Strategy Key Components Expected Impact 

Education and Training Regular workshops, interactive 
sessions 

Improved knowledge and 
compliance (35%) 

Availability of 

Resources 

Accessible PPE, well-placed sharps 

containers 

Reduced barriers to adherence 

Institutional Support Leadership involvement, policy 
enforcement 

Enhanced workplace safety 
culture 

Monitoring and 

Feedback 

Audits, electronic tracking systems Increased compliance by up to 

25% 

Addressing Behavioral 

Barriers 

Nudges, peer modeling, addressing 
psychological barriers 

Shift in workplace habits 

Incentives and 

Rewards 

Recognition programs, competitions Motivates HCWs to maintain 

compliance 

Workflow Integration Organized workstations, simplified 
procedures 

Easier adherence to protocols 

 

Graph: Compliance Rates Before and After Interventions 

The graph illustrates the compliance rates before and after implementing key 

interventions to improve adherence to universal precautions. Each intervention 

demonstrates a significant improvement, highlighting the effectiveness of targeted 
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strategies. Let me know if you'd like additional insights or modifications!  

Post-Exposure Management and Reporting 

Post-exposure management and reporting are critical components of addressing 

needlestick and sharp injuries (NSIs). Timely and effective management minimizes 

the risk of bloodborne pathogen transmission, ensures appropriate care for healthcare 

workers (HCWs), and promotes a culture of safety and accountability. This section 

highlights immediate post-exposure actions, specialty-specific practices, and reporting 

protocols tailored to nurses, technicians, and laboratory technicians. 

Immediate Actions 

1. Wound Care 

o Cleaning the Injury Site: Immediately after an NSI, the affected area should 

be washed thoroughly with soap and water. For mucosal exposures, the area should be 

rinsed with sterile saline or water for at least 15 minutes (CDC, 2020). Avoid 

scrubbing or using harsh antiseptics, as they may damage tissues. 

o Effectiveness: Proper wound care reduces the likelihood of local infection 

and secondary contamination. 

2. Reporting Protocols 

o Immediate Reporting: HCWs must report the incident to their supervisor or 

designated occupational health service immediately. This enables timely risk 

assessment and initiation of post-exposure prophylaxis (PEP) if necessary. 

o Challenges: Studies reveal that underreporting is common, with reasons 

including fear of blame, lack of awareness, or perceived insignificance of the injury. 

A study in Ethiopia found that over 60% of NSIs went unreported due to such factors 

(Bekele et al., 2015). 

3. Baseline Testing 

o Testing the HCW: Baseline serological testing for HIV, hepatitis B (HBV), 

and hepatitis C (HCV) is essential to establish the HCW's initial status. 

o Source Testing: If possible, the source patient’s blood should also be tested 

for HIV, HBV, and HCV to guide further management. Consent protocols must be 

followed for source testing. 

Specialty-Specific Practices 

1. Nurses 

Nurses, due to their direct patient care responsibilities, often sustain NSIs in clinical 

settings. Emphasis on early reporting and management is vital in this group. 

o Early Reporting in Patient Care Areas: Nurses must be trained to immediately 

report NSIs during busy shifts or emergencies. Quick reporting ensures prompt action 

without compromising patient care. 

o Examples: A study in Saudi Arabia found that nurses who received targeted 

education on the importance of early reporting exhibited a 30% increase in compliance 
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(Aluko et al., 2020). 

o Key Strategies: Use digital incident reporting systems to simplify the process 

and reduce delays. 

2. Technicians 

Operating theatre (OT) technicians face unique challenges in managing NSIs due to 

the critical and time-sensitive nature of surgical procedures. 

o Structured Reporting in the Operating Theatre: Reporting systems should be 

designed to minimize disruptions to ongoing procedures. For instance, technicians can 

document the incident post-procedure while initiating wound care immediately. 

o Strategies: Implement communication protocols where technicians notify the 

supervising surgeon or nurse of an NSI to ensure rapid response. 

o Impact: A structured approach was shown to improve reporting rates by 40% 

in a study conducted in Egypt (Elmiyeh et al., 2004). 

3. Laboratory Technicians 

Laboratory technicians face specific risks due to specimen handling and processing. 

o Timely Communication for Specimen Testing: When NSIs occur during 

specimen handling, technicians must immediately inform the laboratory supervisor to 

assess the risk of exposure and ensure proper handling of contaminated specimens. 

o Risk Assessment Protocols: Laboratories should establish clear workflows 

for managing NSIs, including documenting the specimen’s origin and initiating source 

testing. 

o Example: A study in Nigeria reported that 78% of laboratory technicians 

adhered to risk assessment protocols after receiving structured training (Amira & 

Awobusuyi, 2014). 

Best Practices for Reporting Systems 

1. Digital Reporting Tools 

o Advantages: Simplified data entry, real-time alerts to occupational health 

services, and automated reminders for follow-up testing. 

o Examples: Systems like "SafeSharps" allow HCWs to report incidents via 

mobile applications, reducing barriers to timely reporting. 

2. Anonymous Reporting Options 

o Encouraging anonymous reporting can reduce fear of blame and stigma, 

especially in settings with punitive workplace cultures. 

3. Periodic Training and Audits 

o Regular training sessions on reporting protocols and audits of reported 

incidents ensure compliance and identify gaps in the system. 

Effective post-exposure management and reporting are essential for mitigating the 
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risks associated with NSIs. Immediate wound care, prompt reporting, and baseline 

testing form the foundation of a robust response. Specialty-specific strategies tailored 

to nurses, OT technicians, and laboratory technicians enhance the practicality and 

efficiency of these protocols. By fostering a culture of early reporting and providing 

clear, structured workflows, healthcare facilities can better protect their workforce and 

improve overall safety. 

Role of Training and Education in Prevention 

Training and education are foundational to reducing the incidence of needlestick and 

sharp injuries (NSIs) among healthcare workers (HCWs). Structured and regular 

training programs equip HCWs with the knowledge and skills to handle sharps safely 

and manage exposure risks effectively. By tailoring these programs to the specific 

needs of nurses, technicians, and laboratory technicians, healthcare facilities can 

significantly enhance workplace safety and adherence to protocols. 

Regular Training Programs on Handling Sharps and Managing Exposure Risks 

1. Sharps Handling Techniques 

o Core Focus: Training programs should emphasize proper techniques for 

handling, disposing, and transporting sharps. Practical demonstrations and simulations 

can help reinforce safe practices. 

o Evidence: A study conducted in India found that healthcare facilities offering 

regular training on sharps safety experienced a 32% reduction in NSIs (Sharma et al., 

2010). 

2. Exposure Management Training 

o Key Topics: Training sessions should cover immediate post-exposure 

actions, reporting protocols, and the importance of adhering to post-exposure 

prophylaxis (PEP) guidelines. 

o Impact: Research shows that facilities with ongoing education programs 

achieve higher compliance rates with reporting and post-exposure management 

protocols (Adams et al., 2020). 

3. Frequency and Mode of Training 

o Frequency: Annual or semi-annual training sessions ensure that HCWs stay 

updated on best practices and changes in safety guidelines. 

o Mode: Interactive and hands-on training, including role-playing and 

simulation exercises, is more effective than passive learning methods like lectures 

(Tartari et al., 2016). 

Specialty-Specific Training 

1. Nurses 

Nurses frequently encounter sharp objects during injections, intravenous (IV) 

placements, and other bedside procedures. Specialty-focused training ensures they are 

well-prepared to manage these tasks safely. 

o Focus on Bedside Handling of Sharps: Training should cover proper disposal 
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of sharps immediately after use and minimizing hand-to-hand passing of needles. 

o Safe Injection Techniques: Emphasis on avoiding needle recapping and using 

needleless systems when available. 

o Impact: A study in the United Kingdom found that nurses trained in safe 

injection practices experienced a 40% reduction in NSIs (Trim & Elliott, 2003). 

2. Technicians 

Technicians, especially those in operating theatres, face risks related to handling and 

passing surgical instruments during procedures. 

o Handling and Passing Protocols: Training should focus on standardized 

protocols, such as using instrument trays or "neutral zones" to eliminate hand-to-hand 

passing of sharps. 

o Use of Safety-Engineered Devices: Technicians should be trained to use 

safety-engineered instruments, such as blunt suture needles and shielded scalpels, 

effectively. 

o Impact: A meta-analysis reported that standardized passing protocols reduced 

NSIs by 59% in surgical settings (Elmiyeh et al., 2004). 

3. Laboratory Technicians 

Laboratory technicians are at risk of NSIs while handling contaminated specimens and 

sharp tools during diagnostic processes. 

o Safe Specimen Handling: Training programs should emphasize using 

appropriate personal protective equipment (PPE) and safe techniques for opening, 

transferring, and discarding specimen containers. 

o Handling Laboratory Sharps: Programs should also cover the safe use of 

pipetting tools and microtomes, as well as protocols for managing contaminated 

samples. 

o Impact: A study in Nigeria demonstrated that laboratory workers trained in 

safe specimen handling practices reported a 50% decrease in NSI incidents (Amira & 

Awobusuyi, 2014). 

Integration of Training into Organizational Policies 

• Mandatory Training: Make participation in sharps safety training mandatory 

for all HCWs, with certifications issued upon completion. 

• Onboarding Programs: Include sharps safety training as a core component of 

onboarding for new hires. 

• Refresher Courses: Provide refresher courses to reinforce knowledge and 

address emerging challenges or updated safety guidelines. 

Training and education play a vital role in preventing NSIs among HCWs. By 

implementing regular and specialty-specific training programs, healthcare facilities 

can empower nurses, technicians, and laboratory technicians with the skills needed to 
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handle sharps safely. These initiatives, combined with organizational support and 

ongoing education, create a culture of safety that significantly reduces occupational 

hazards. 
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