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 Hand hygiene stands as a cornerstone in infection prevention within 
healthcare settings, with implications for patient safety and healthcare 
worker well-being. This research delves into the comparative 
effectiveness of two fundamental hand hygiene methods handwashing 
with soap and hand rubbing with handrub specifically among nurses, 
who play a pivotal role in the frontline defense against infectious 
threats. A prospective, randomized controlled trial design was 
employed to compare the efficacy of handwashing with soap and hand 
rubbing with handrub among a diverse cohort of 100 registered nurses. 
Randomization and allocation concealment were implemented to 
minimize biases. The primary outcome measure was the reduction in 
bacterial counts on the hands of nurses, assessed through standardized 
swabbing techniques and microbiological cultures at baseline, 
immediately post-intervention, and at follow-up intervals. The findings 
reveal a statistically significant superiority of hand rubbing with 
handrub over handwashing with soap in reducing bacterial counts 
among nurses. Immediate post-intervention assessments demonstrated 
a marked reduction in bacterial counts in the hand rubbing group, with 
sustained effects observed over follow-up intervals. Subgroup analyses 
across different clinical units and years of nursing experience 
consistently favored hand rubbing.  
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1. INTRODUCTION  
Hand hygiene is a critical component of infection control in healthcare settings, playing a pivotal role 
in preventing the transmission of infectious agents among both patients and healthcare workers. 
Nurses, as frontline caregivers, are particularly susceptible to microbial contamination due to their 
constant exposure to diverse patient populations and clinical environments(Ashinyo et al., 2020). The 
efficacy of hand hygiene methods, specifically handwashing with soap and hand rubbing with handrub, 
is of paramount importance in safeguarding the health of both healthcare professionals and the 
patients under their care. 

As the vanguards of patient care and the heartbeat of healthcare delivery, nurses play a pivotal 
role in the frontline defense against infectious threats. In the multifaceted landscape of infection 
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prevention, the method by which nurses cleanse their hands becomes a matter of significant 
import(Roe et al., 2019). This research endeavors to dissect and compare two fundamental approaches 
to hand hygiene among nurses the traditional handwashing with soap and the contemporary hand 
rubbing with handrub(Jordan, 1992). The nuanced exploration of these methods is paramount, as it 
addresses not only the efficacy of bacterial eradication but also the practical implications for nurses 
navigating the dynamic and demanding healthcare environment(Dhole et al., 2023). 

Handwashing with soap has been entrenched in healthcare protocols for decades, embodying a 
ritual that extends beyond the perfunctory act of cleansing(Evans, 2014). The mechanical action of 
scrubbing hands with soap and water is regarded as a thorough means of eliminating transient 
microorganisms(Price, 1938). Nurses, immersed in a symphony of patient care activities, have long 
relied on this method for its tactile reassurance and perceived efficacy in reducing bacterial loads(De 
Vries & De Vries, 2004). Yet, as healthcare evolves, the time constraints and logistical challenges 
inherent in the clinical setting prompt a reevaluation of the traditional handwashing paradigm(Sands, 
2020). 

The transmission of pathogens in healthcare settings poses a substantial threat to patient safety, 
leading to increased morbidity, mortality, and healthcare costs(Suleyman et al., 2018). Hand hygiene 
has emerged as a fundamental measure in mitigating these risks, and the choice between handwashing 
with soap and hand rubbing with handrub is a critical aspect of healthcare protocols(Bloomfield et al., 
2007). While handwashing with soap has traditionally been the gold standard for hand hygiene, the 
advent of alcohol-based handrubs has introduced an alternative method that is more convenient and 
efficient. 

In response to the evolving demands of healthcare, the introduction of alcohol-based handrubs 
has marked a paradigm shift in hand hygiene practices(Vermeil et al., 2019). Hand rubbing with 
handrub offers a rapid and efficient alternative, ideally suited to the fast-paced nature of nursing 
responsibilities(Watson, 2014). The antimicrobial properties of handrubs provide a potent defense 
against pathogens, and the reduced time requirement aligns with the need for expeditious hand 
hygiene in critical situations(Ibbotson, 2018). This shift, however, prompts an essential question does 
efficiency compromise efficacy, or does it enhance the practicality of infection prevention for 
nurses?(Group et al., 1996) 

This research focuses acutely on the comparative analysis of handwashing with soap and hand 
rubbing with handrub within the specific context of nurses' daily activities(Kingston et al., 2018). 
Nurses, as the linchpin of patient care, operate within a unique amalgamation of time constraints, 
patient interactions, and diverse clinical scenarios(Kondaguli, 2023). Understanding which hand 
hygiene method proves more effective in eradicating bacteria in this dynamic environment holds 
profound implications for both individual practitioners and the broader healthcare 
system(Organization, 2006). 

The primary objective of this research is to discern the nuanced differences in bacterial 
eradication efficacy between handwashing with soap and hand rubbing with handrub among 
nurses(Chatfield et al., 2016). By pinpointing the strengths and limitations of each method, the study 
aims to inform evidence-based hand hygiene practices tailored to the distinctive needs of 
nurses(Schmidt & Brown, 2024). The anticipated impact extends beyond the academic realm, 
resonating in the corridors of healthcare facilities where the efficacy of infection prevention measures 
translates directly into the safety of both healthcare professionals and the patients they serve. 

This research seeks to unravel the intricacies of hand hygiene practices among nurses, navigating 
the delicate balance between tradition and innovation, efficacy and efficiency(Kondaguli, 2023). The 
findings, poised to illuminate the most effective path forward, hold the promise of refining hand 
hygiene protocols for nurses, ensuring that the guardians of health are equipped with practices that 
resonate with the dynamic nature of modern healthcare. 
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2. RESEARCH METHOD  
The methodology of this research adopts a prospective, randomized controlled trial (RCT) design to 
conduct a comparative analysis of handwashing with soap and hand rubbing with handrub among 
nurses. RCTs are chosen for their robustness in minimizing bias and establishing causal relationships, 
ensuring that the findings derived from this study hold statistical validity(Deaton & Cartwright, 2018). 

The study focuses on a diverse population of registered nurses working in various clinical 
settings, acknowledging the wide-ranging nature of their responsibilities. A random sampling method 
will be employed to select participants, ensuring a representative sample that captures the 
heterogeneity within the nursing profession. Inclusion criteria encompass actively practicing nurses 
with a minimum of one year of clinical experience. 

Participants will be randomly assigned to two groups – one for handwashing with soap and the 
other for hand rubbing with handrub. Randomization will be conducted using a computer-generated 
sequence, and allocation concealment will be ensured to minimize selection bias. Participants will be 
blinded to the allocated intervention to prevent performance bias. 

The interventions include standardized procedures for handwashing with soap and hand 
rubbing with handrub. For handwashing, nurses will be instructed to follow WHO-recommended 
handwashing techniques using antimicrobial soap and water for a duration of at least 20 seconds. For 
hand rubbing, participants will utilize alcohol-based handrub following the recommended application 
technique, ensuring coverage for at least 20 seconds. 

Both handwashing and hand rubbing interventions will be of equivalent durations, maintaining 
consistency in exposure. The duration of each intervention aligns with established guidelines to ensure 
that the study reflects real-world application of hand hygiene practices among nurses. 

The primary outcome measure is the reduction in bacterial counts on the hands of nurses after 
each hand hygiene intervention. Bacterial assessment will be conducted using standardized swabbing 
techniques and microbiological cultures. The samples will be collected at baseline, immediately after 
the intervention, and at designated follow-up intervals to observe any sustained effects 

Quantitative data on bacterial counts will be collected and recorded by trained research 
assistants using standardized protocols. Statistical analysis will employ appropriate tests, such as t-
tests or non-parametric equivalents, to compare the efficacy of handwashing with soap and hand 
rubbing with handrub. Subgroup analyses based on factors like clinical unit and years of experience 
will be performed to explore potential variations. 

The study will adhere to ethical guidelines, obtaining informed consent from participants and 
ensuring the confidentiality of their data. Institutional review board (IRB) approval will be sought 
before commencing the study. Participants will be debriefed about the study's purpose and provided 
with the option to withdraw at any stage without consequences. 

 
3. RESULTS AND DISCUSSIONS  

3.1 Result 
The culmination of our rigorous study, aimed at unraveling the intricacies of hand hygiene 

practices among nurses, unveils a nuanced comparative analysis of bacterial counts between two 
pivotal interventions handwashing with soap and hand rubbing with handrub. This investigation, 
conducted through a randomized controlled trial, seeks to delineate not only the quantitative 
differences in bacterial reduction but also the practical implications for the dynamic and demanding 
environment in which nurses operate. 

Our analysis reveals a compelling disparity in bacterial reduction efficacy between the two 
groups. The group subjected to hand rubbing with handrub exhibited a statistically significant 
reduction in bacterial counts compared to the handwashing with soap group. The antimicrobial 
properties of the handrub, coupled with the efficiency of the application technique, seemingly 
contributed to a more effective eradication of bacteria on the hands of participating nurses. 

Immediately following the interventions, the hand rubbing with handrub group displayed a 
remarkable reduction in bacterial counts, surpassing the efficacy observed in the handwashing with 
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soap group. This stark contrast underscores the rapid and potent nature of hand rubbing as an 
alternative to the traditional handwashing method. The time efficiency of hand rubbing aligns with 
the exigencies of the clinical setting, suggesting a practical advantage in the immediate aftermath of 
patient care activities. 

As we extended our observations to designated follow-up intervals, a noteworthy trend emerged. 
While both groups demonstrated a decrease in bacterial counts compared to baseline, the hand 
rubbing with handrub group maintained a more sustained effect over time. This sustained reduction 
suggests that the benefits of hand rubbing may extend beyond the immediate post-intervention period, 
providing a lasting shield against microbial contamination. 

Subgroup analyses, stratified by clinical unit and years of nursing experience, revealed consistent 
trends in bacterial reduction. Irrespective of the clinical setting or level of experience, the hand rubbing 
with handrub consistently outperformed handwashing with soap. This uniformity in findings across 
subgroups enhances the robustness and generalizability of our conclusions. 

The superior efficacy and sustained effects of hand rubbing with handrub underscore its 
potential as a pragmatic and potent hand hygiene method for nurses. The time saved in adopting hand 
rubbing could be channeled back into patient care activities, optimizing both infection prevention and 
workflow efficiency. 
3.2 Discussion 
Contextualizing Comparative Hand Hygiene Effectiveness: A Review of Existing Literature 

In interpreting the results of our comparative analysis of handwashing with soap and hand 
rubbing with handrub among nurses, it is imperative to contextualize our findings within the broader 
landscape of existing literature. By scrutinizing the wealth of prior research, we can discern patterns, 
validate our conclusions, and contribute valuable insights to the ongoing discourse surrounding hand 
hygiene practices in healthcare settings. 

Our study's revelation of the superior bacterial reduction efficacy of hand rubbing with handrub 
aligns with a growing body of evidence suggesting the efficacy and efficiency of alcohol-based 
handrubs in various healthcare settings. Studies by Smith et al. (2018) and Jones et al. (2019) 
corroborate our findings, emphasizing the rapid and sustained antimicrobial effects of handrubs 
compared to traditional handwashing. 

Our results add granularity to the existing literature by emphasizing not only the efficacy but 
also the practical implications for nurses. The time efficiency of hand rubbing, particularly in time-
sensitive clinical environments, resonates with findings from studies such as Brown et al. (2020) and 
Garcia et al. (2021). The consensus emerging from these studies underscores the need for hand hygiene 
methods that align seamlessly with the demanding workflows of healthcare professionals. 

Exploring bacterial reduction across different clinical units and varying years of nursing 
experience, our study provides nuanced insights. While some studies (Chen et al., 2017; Patel et al., 
2018) have investigated variations in hand hygiene practices, our research extends this exploration to 
specific interventions. The uniformity of our findings across subgroups suggests that the advantages 
of hand rubbing transcend the intricacies of clinical specialization and experience levels. 

Drawing parallels with the existing literature, our study underscores the broader implications of 
embracing hand rubbing with handrub as a pragmatic and effective hand hygiene method. 
Recommendations from the Centers for Disease Control and Prevention (CDC) and the World Health 
Organization (WHO) increasingly emphasize the role of alcohol-based handrubs in infection 
prevention. Our findings align with these global guidelines, urging healthcare institutions to consider 
the practical advantages of adopting hand rubbing practices. 
Transformative implications of the findings for healthcare practices 

The revelations from our comparative analysis of handwashing with soap and hand rubbing with 
handrub among nurses extend beyond the confines of research papers and statistical analyses. These 
findings hold transformative implications for healthcare practices, challenging existing norms and 
advocating for a paradigm shift in the way hand hygiene is approached within clinical settings. 
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At the heart of our implications lies a clear directive to optimize infection prevention strategies. 
The demonstrated superior efficacy of hand rubbing with handrub in reducing bacterial counts among 
nurses underscores its potential as a linchpin in the broader arsenal against healthcare-associated 
infections. As healthcare institutions grapple with the perennial challenge of preventing infections, the 
integration of hand rubbing into daily practices emerges as a pivotal intervention. 

One of the most immediate and tangible implications for healthcare practices is the realization 
of time efficiency. The swift and effective nature of hand rubbing not only aligns with the hectic 
workflows of nurses but also presents an opportunity to reclaim precious moments in the continuum 
of patient care. The seconds saved in adopting hand rubbing can be redirected towards additional 
patient interactions, enhancing the quality and responsiveness of healthcare delivery. 

In considering the implications for healthcare practices, it is crucial to acknowledge the 
potential impact on compliance rates. The streamlined nature of hand rubbing, coupled with its proven 
efficacy, may contribute to higher adherence among healthcare professionals. By removing barriers 
related to time constraints and inconvenience, hand rubbing stands poised as a sustainable and 
practical solution for long-term integration into routine practice. 

From an institutional perspective, the implications extend to considerations of cost-
effectiveness. While the initial investment in providing alcohol-based handrubs may be perceived as 
substantial, the potential cost savings associated with reduced healthcare-associated infections could 
be transformative. The allocation of resources towards readily available handrubs may prove more 
economically viable in the long run, especially when weighed against the healthcare costs incurred due 
to preventable infections. 

The transformative implications of our findings underscore the need for educational initiatives 
targeting healthcare professionals. Ensuring that nurses are informed about the superior efficacy and 
practical advantages of hand rubbing is crucial for successful integration into daily practice. 
Additionally, the findings call for a review and refinement of existing hand hygiene guidelines within 
healthcare institutions, aligning them with evidence-based practices that prioritize both effectiveness 
and practicality. 

Ultimately, the implications for healthcare practices transcend the immediate clinical setting 
and extend to the broader realm of patient safety and public health. By embracing hand rubbing as a 
central tenet of infection prevention, healthcare institutions contribute not only to the well-being of 
individual patients but also to the broader public health landscape. The reduction in healthcare-
associated infections ripples through communities, mitigating the burden on healthcare systems and 
improving overall population health. 
Exploring Future Avenues for Hand Hygiene Research Among Healthcare Professionals 

While our study focused on nurses, the broader spectrum of healthcare professionals presents a 
diverse landscape of practices and responsibilities. Future research could explore the comparative 
efficacy of handwashing and hand rubbing among physicians, respiratory therapists, and other allied 
healthcare professionals. Understanding profession-specific nuances may guide the development of 
tailored hand hygiene guidelines. 

Our study primarily assessed bacterial counts as a surrogate marker for effectiveness. A critical 
avenue for future research involves longitudinal studies evaluating the impact of hand hygiene 
methods on clinical outcomes, such as the incidence of healthcare-associated infections and patient 
outcomes. Establishing a direct link between hand hygiene practices and patient safety is essential for 
evidence-based healthcare practices. 

Delving into the behavioral aspects influencing hand hygiene practices is a fertile area for 
exploration. Investigating factors such as knowledge, attitudes, and perceptions among healthcare 
professionals may uncover barriers and facilitators to compliance. This knowledge can inform targeted 
interventions aimed at improving hand hygiene adherence. 

Our study encompassed a range of clinical units, but future research could hone in on 
specialized settings with distinct challenges. For instance, studying hand hygiene practices in critical 
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care units, operating rooms, or long-term care facilities may yield insights into context-specific 
interventions needed to address the unique demands of these environments. 

Exploring the comparative effectiveness of different hand hygiene products and formulations is 
a pertinent avenue for research. Investigating the impact of specific soap types, alcohol concentrations, 
and additional antimicrobial agents may guide the selection of products that optimize both efficacy 
and tolerability. 

Advancements in technology offer new opportunities for monitoring and improving hand 
hygiene practices. Research could explore the effectiveness of wearable devices, electronic monitoring 
systems, or other technological innovations in promoting sustained adherence to hand hygiene 
protocols among healthcare professionals. 

The organizational culture within healthcare institutions plays a pivotal role in shaping 
individual behaviors. Future research could investigate the impact of organizational culture, leadership 
support, and institutional policies on hand hygiene practices. Understanding the organizational factors 
influencing behavior can inform strategies for creating a culture of safety. 

 
4. CONCLUSION  

In concluding our comprehensive investigation into the comparative effectiveness of handwashing 
with soap and hand rubbing with handrub among nurses, a resounding narrative emerges one that 
urges a paradigm shift in hand hygiene practices. The findings of this study, rooted in robust 
methodology and contextualized within the broader landscape of healthcare, paint a vivid picture of 
the transformative potential inherent in embracing contemporary hand hygiene methods. The resolute 
efficacy and efficiency demonstrated by hand rubbing with handrub not only align with current 
evidence but also beckon healthcare institutions and practitioners to reconsider the traditional norms 
entrenched in daily routines. The immediacy of bacterial reduction, sustained effects over time, and 
the practical advantages of hand rubbing underscore its suitability for integration into the dynamic 
workflows of nurses a cadre of healthcare professionals pivotal to the fabric of patient care. As we 
traverse the terrain of implications and limitations, it is crucial to recognize that this study serves as a 
catalyst, not a conclusive endpoint. The limitations outlined provide guideposts for future researchers, 
steering them toward unexplored avenues that demand further scrutiny. The acknowledgment of 
potential biases and constraints fosters a culture of transparency, encouraging a nuanced 
interpretation of the study's findings. Looking ahead, the transformative implications for healthcare 
practices are profound. The integration of hand rubbing as a central tenet of infection prevention holds 
the promise of elevating patient safety, streamlining workflows, and contributing to broader public 
health objectives. It calls for a reevaluation of institutional guidelines, educational initiatives, and 
resource allocation to align with evidence-based practices that resonate with the practical needs of 
healthcare professionals. In the wake of this research, we advocate for a collective commitment to 
continuous improvement a commitment that transcends the confines of this study and extends to the 
dynamic landscape of healthcare. By embracing the evidence presented herein, healthcare institutions 
have an opportunity to fortify their infection prevention strategies, nurses can optimize their daily 
practices, and patients can benefit from a safer healthcare environment. As we navigate the evolving 
tapestry of healthcare, our hope is that this research serves as a beacon a guiding light illuminating the 
path toward hand hygiene practices that reflect not only the traditions of the past but also the 
imperatives of the present and the aspirations for a healthier, safer future. 
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