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Abstract 

Adequate hand hygiene is known to diminish surgical site infections (SSIs) and prevent 

healthcare-associated infections (HAIs) in the post-operative settings. An increase in SSIs 

due to poor hand hygiene compliance was observed at the chosen project site. The 

purpose of this quantitative quasi-experimental quality improvement project was to 

determine if the implementation of the World Health Organization’s (WHO) Five 

Moments of Hand Hygiene, would improve hand hygiene compliance and reduce post-

operative infection rates among orthopedic patients in a same-day surgery unit. The 

project took place in a medical center located in the Northeast United States. The health 

belief model (HBM) by Rosenstock, Hochbaum, Kegeles, and Leventhal was the 

theoretical framework for the project. The sample size of nurses was 10 and a total 

sample size of patients was 71, n = 28 in the comparative group and n = 43 in the 

implementation group. A paired t-test showed a statistical and clinically significant 

improvement in nurses’ compliance in hand hygiene from pre (M = 77.8%, SD = 5.4%) 

to post-intervention (M = 96.3%, SD = 3.4%), t (9) = -5.20 p = .000. An independent 

samples t-test revealed a statistical and clinically significant decline in SSI rates from pre 

(M = 3.6 SD = 0.4) to post (M = 2.3, SD = 0.5), t (69) = 16.99, p = .000. The results 

indicate the WHO’s Five Moments of Hand Hygiene may reduce patient SSI rates and 

improve hand hygiene compliance. Recommendations include sustaining the project, 

disseminating the findings, and extending the project to other organizational units to 

improve adherence to hand hygiene to reduce SSI outcomes for patients. 

Keywords: WHO’s Five Moments for Hand Hygiene, HAIs, SSIs, reducing post-

operative infection rates, improving hand hygiene, same-day surgery unit, Rosenstock, 

Hochbaum, Kegeles, and Leventhal’s health belief model.
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Chapter 1: Introduction to the Project 

The highest aspiration for every surgical nurse is to ensure that all post-operative 

patients are free from infections (Doronina, Jones, Martello, Biron, & Lavoie-Tremblay, 

2017). Surgical site infections (SSIs) are one of the leading unfavorable postoperative 

complications (Qvistgaard, Lovebo, & Almerud-Osterberg, 2019). Infections related to 

surgical procedures produce both patient suffering and high expenditures, which impact 

all levels of society (e.g., individual, group, organizational, etc.) (Zucco, Lavano, Nobile, 

Papadopoli, & Bianco, 2019). In the United States, on an annual basis, SSIs impact 

roughly 150,000 to 350,000 patients (Qvistgaard et al., 2019). As Adeyami and Trueman 

(2019) posited, SSIs not only impact patient outcomes but also serve as a significant 

financial burden, which is due to an overall increase in healthcare-related expenditures. In 

fact, annually, approximately $4 billion to $10 billion of healthcare-related expenditures 

can be attributed to SSIs (Adeyami & Trueman, 2019).  

Hand hygiene is imperative in averting the emergence of antimicrobial resistance 

and curtailing SSIs on same-day surgery units (Davis et al., 2019). Emphasis on 

preventing SSIs has led to the widespread reinforcement and implementation of hand 

hygiene compliance among hospital workers. According to Oliveira, Gama, and Paula 

(2018), multi-modal interventions that emphasize reinforcement of hand hygiene 

practices in hospitals and other healthcare settings have led to improved hand hygiene 

compliance. Applying multi-modal strategies can result in improved hand hygiene 

compliance, thereby enhancing hand hygiene sustainability over time (Oliveira et al., 

2018). Nurses play a critical role in augmenting and maintaining hand hygiene 

sustainability (Doronina et al., 2017). In fact, nurses may be the missing link in 
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influencing the behavior of healthcare team members, thus resulting in improved 

adherence to hand hygiene compliance (Doronina et al., 2017).  

Approximately 200 years ago, the connection between hand hygiene and disease 

transmission was recognized (Mishra et al., 2013). Shafer (2014) noted that Hungarian 

physician Dr. Ignaz Semmelweis initially introduced the idea of hand hygiene. 

Semmelweis noted that postpartum mortality rates were reduced when physicians and 

nurses washed their hands before delivering babies (Shafer, 2014). In the 1800s, 

Semmelweis advised physicians and nurses, who were directly involved in child delivery, 

to adhere to hand hygiene protocol between patient contacts and interactions (Phan et al., 

2018).  

Mishra et al. (2013) noted that contagious agents, which result in healthcare-

associated infections (HAIs), are often spread among healthcare workers. The hands of 

healthcare workers are directly and indirectly contaminated with microbes (Mishra et al., 

2013). To explore the relationship between hand hygiene and improved patient-related 

outcomes (decreased SSI rates), a project was carried out using the Five Moments for 

Hand Hygiene, which was created by the World Health Organization (WHO). The Five 

Moments for Hand Hygiene was utilized to improve hand hygiene practices among 

nurses, thereby resulting in a decrease in SSIs among post-operative orthopedic clients of 

a same-day surgery unit. 

Chapter 1 provides an overview of the project and practice problem with an 

explanation of the background. Additionally, the problem statement and purpose of the 

project is explored. Furthermore, the clinical question, which guided this project, is 

provided. Chapter 1 also identifies the significance of the project and provides scholarly 
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support for the selected project methodology. The nature of the project design is 

described, and definitions of the key terms utilized are offered. Furthermore, 

assumptions, limitations, and delimitations are identified. Chapter 1 concludes with a 

detailed summary of the project.  

Background of the Project 

SSIs impact all age groups and are a public health concern, as well as a top 

priority in healthcare (Qvistgaard et al., 2019). Annually, in the United States, SSIs 

impact approximately 160,000 to 300,000 patients (Qvistgaard et al., 2019). Furthermore, 

the annual costs associated with treating SSIs in the United States alone is between $4 

billion to $10 billion (Adeyami & Trueman, 2019). SSIs are significant events that can 

entirely alter an individual’s ability to successfully recover after a surgical procedure 

(Zucco et al., 2019).  

Same-day surgery units in hospitals are one of the most at-risk areas in which 

patients can develop SSIs. According to Gillespie et al. (2015), same-day surgery units 

are very busy and complicated areas in hospitals. Furthermore, in these units, it is not 

uncommon for multiple procedures to be rendered during a short timeframe (Gillespie et 

al., 2015). To curtail negative patient outcomes, same-day surgery units have detailed 

protocols and practices that must be followed. Despite policies and practices 

implemented in same-day surgery units, healthcare workers still experience a multitude 

of challenges. In fact, even simple actions/processes often feel complex due to the fast-

paced nature of these units (Davis et al., 2019). On same-day surgery units, healthcare 

workers have noted that adhering to strict hand hygiene practices is often difficult. 
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Unfortunately, failure to adhere to strict hand hygiene practices has predisposed certain 

hospital areas, like same-day surgery units, to preventable SSIs (Davis et al., 2019). 

To reduce post-operative infections, Gillespie et al. (2015) emphasized utilizing a 

multidisciplinary approach that is geared toward infection control. Healthcare 

stakeholders and leaders should seek to prevent the snowballing effects associated with 

post-operative infections (Mishra et al., 2013). Additionally, healthcare professionals 

must practice and comply with effective hand hygiene practices, thereby further 

preventing the spread and occurrence of infections (Doronina et al., 2017; Monsalve, 

Pemmaraju, Thomas, Herman, Segre, & Polgreen, 2017; Oliveira et al., 2018). 

Researchers have found that education and training, which reinforce hand hygiene 

practices, may improve compliance among providers across healthcare settings 

(Monsalve et al., 2017; Oliveira et al., 2018). While various efforts have been carried out 

to improve hand hygiene, additional efforts need to be implemented. Further education 

and application of best practices associated with hand hygiene are necessary, specifically 

since researchers suggest that healthcare workers continue to fail to adhere to hand 

hygiene guidelines (Doronina et al., 2017). Taylor (2015) found that no specific 

intervention has steadily improved hand hygiene compliance rates. According to 

Doronina et al. (2017), Karaaslan et al. (2014), and Taylor (2015), healthcare workers fail 

to comply with hand hygiene regulations due to poor relationships among management 

and staff, lacking motivation, high workload, and inadequate staffing, poor leadership, 

and impaired communication. Despite improved hand hygiene, an increased emphasis 

needs to be placed upon improving compliance among healthcare workers, as researchers 
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Doronina et al. (2017) have noted that healthcare workers are not adhering to hand 

hygiene guidelines. 

O’Donoghue, Ng, Suen, and Boost (2016) suggested that there are five critical 

components necessary to facilitate hand hygiene compliance among healthcare workers, 

thereby resulting in a decreased incidence of post-operative infections. These five critical 

components include: (1) cultivating awareness through education, (2) augmenting facility 

design and planning, (3) modifying unit level protocols and procedures, (4) initiating 

institution-wide programs, and (5) continued maintenance through education and training 

to facilitate adherence among healthcare workers. In order to facilitate hand hygiene 

improvements, all these five components must be appropriately addressed. 

Problem Statement 

Hospitals have an obligation to manage preventable risks like SSIs. There is 

increasing evidence that same-day surgery units are at risk for the development of SSIs 

due to lack of hand hygiene compliance (Davis et al., 2019; Gillespie et al., 2015). The 

same-day surgery unit, which was selected for this project, is a training hospital located 

in the northeast region of the United States. In 2018, the selected unit had an SSI 

incidence rate of 3.45%. In 2019, the unit had an SSI incidence rate of 2.38%, which 

denotes a 1.07% decrease in the incidence of SSIs from 2018 to 2019. However, the goal 

of the selected project site is to reduce the SSI incidence rate to less than one percent. To 

effectively carry out this project, the primary investigator (PI) sought participation from 

post-operative orthopedic patients, who were receiving care on the selected unit, during 

the timeframe of this project. In addition to including post-operative orthopedic patients, 
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nursing staff members, and assistive personnel (AP), who were responsible for rendering 

patient-related care, were invited to participate in this project. 

It was not known if or to what extent the implementation of the WHO’s Five 

Moments for Hand Hygiene would improve hand hygiene compliance among registered 

nurses (RNs) and AP, thereby resulting in a decrease in SSIs among post-operative 

orthopedic patients of the same-day surgery unit. To provide quality, safe, and effective 

patient care, it is imperative that the likelihood of post-operative infections were 

minimized. Dasgupta, Das, Chawan, and Hazara (2015) noted that SSI rates in same-day 

surgery units are higher than among other inpatient hospital populations. Moreover, 

globally, SSIs are an important public health dilemma in ambulatory settings, specifically 

since SSIs are associated with increased rates of morbidity and mortality, high healthcare 

costs, and prolonged hospital stays (Karaaslan et al., 2014). 

SSIs are one of the most common HAIs encountered in hospital settings (Rhee et 

al., 2015). According to Qvistgaard et al. (2019), since post-operative infections affect all 

age groups, these infections are considered a top healthcare-related priority due to their 

growing prevalence and impact. Davis et al. (2019) noted that SSIs, following same-day 

surgeries, may not be small, especially considering the preponderance of surgical 

procedures performed in ambulatory settings. Unfortunately, hand hygiene, which is the 

most cost-efficient means to control infections in same-day surgery units, as well as in 

other hospital settings, remains a problem among healthcare workers (Dasgupta et al., 

2015).  

Providing nurses with essential knowledge about proper hand hygiene practices 

has resulted in increased efficiency in terms of improvement in hand hygiene compliance, 
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decreased infection rates, and decreased overall healthcare expenditures (Dasgupta et al., 

2015; Doronina et al., 2017; Monsalve et al., 2017). The WHO’s (2007) Five Moments 

for Hand Hygiene is an educational tool that can be utilized to increase adherence to 

evidence-based hand hygiene practices. The PI believed that utilizing the Five Moments 

for Hand Hygiene protocol at the selected project site would increase compliance among 

nursing staff members (e.g., RNs and APs), thereby resulting in a reduction in SSIs. 

Purpose of the Project 

The purpose of this quantitative project was to determine if implementing the Five 

Moments of Hand Hygiene, over a three-week period, would increase hand hygiene 

compliance, thereby resulting in reduced post-operative infection rates among orthopedic 

patients of a same-day surgery unit, of a teaching medical center that is located in the 

northeast region of the United States. This teaching medical center is a city-based not-for-

profit hospital located in New Jersey, which has 316-beds. On the selected unit (same-

day surgery unit), there are ten bays for patients who are receiving ambulatory care. 

Procedures often carried out on this unit include knee, shoulder, eye, spine, and 

orthopedic surgeries. The unit employs eight RNs and two APs. The independent variable 

used in this project was staff education using the Five Moments for Hand Hygiene 

protocol, which was created by the WHO (2020). During the timeframe of the project, the 

protocol was utilized by all voluntary RN staff members of the selected project site. The 

dependent variable explored in this project was a decrease in the SSI rate by improving 

hand hygiene compliance. Through exploring the Five Moments for Hand Hygiene, the 

PI was able to determine if the chosen evidence-based intervention impacted hand 
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hygiene compliance, thereby resulting in a decrease in SSIs among post-operative 

orthopedic patients of the same-day surgery unit.  

Using the evidence-based Five Moments for Hand Hygiene, which was created by 

the WHO (2020), increased handwashing compliance among healthcare workers. In fact, 

Dasgupta et al. (2015) noted that the Five Moments for Hand Hygiene protocol 

effectively decreased the occurrence of post-operative infections. Furthermore, Chavali, 

Menon, and Shukla (2016) noted that the hands of healthcare workers, when improperly 

cleaned, serve as a reservoir for disease-causing pathogens. Healthcare workers engage in 

numerous patient-care oriented undertakings (e.g., vital signs, rendering wound care, 

intravenous catheter care, administration of medication, and handling of excreta), which 

puts patients in contact with possible disease-causing pathogens (Anderson, 2014). This 

project utilized a quantitative methodology, which employed a quasi-experimental 

design, to evaluate the impact of the evidence-based intervention (Five Moments for 

Hand Hygiene protocol) on improving hand hygiene compliance. The overarching goal of 

this project was to decrease SSI rates in the same-day surgery setting by using the 

implemented protocol. 

In this regard, healthcare institutions should adequately establish and maintain 

discipline towards the implementation of hand hygiene practices. According to Anderson 

(2014), when all healthcare team members practice efficient hand hygiene, using an 

alcohol-based hand rub or plain soap and water, infection transmission can decline. 

Policymakers and organizational stakeholders/leaders need to provide essential hand 

hygiene products and should motivate healthcare workers to make behavioral changes 

regarding hand hygiene practices (Foa et al., 2017). Furthermore, the association between 
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hand hygiene and the transmission of microbes should be properly clarified to all 

healthcare workers. 

Clinical Question 

Although hand hygiene is the most straightforward and effective method to 

prevent HAIs, adherence to proper hand hygiene protocol is lacking. Monsalve et al. 

(2017) explained that improper/inadequate hand hygiene practices resulted in increased 

morbidity and mortality rates, as well as preventable healthcare-related costs. To improve 

hand hygiene protocol among healthcare personnel, the implementation of continuous 

education and training is necessary (Laskar, Bhat, Potakkat, Narayan, Sastry, & Sneha, 

2018). Laskar et al. (2018) noted that leaders and stakeholders must support proper 

handwashing and hand gel practices by continuously emphasizing their importance 

through education and guidance. According to Sadule-Rios and Aguilera (2017), 

advocating for proper hand sanitation remains a significant challenge for infection control 

experts, thereby resulting in the need for innovative healthcare industry-specific 

solutions.  

Hagel et al. (2019) found that maintaining and reinforcing strict hand hygiene 

practices is the most cost-efficient means to curtail post-operative infections. The 

independent variable explored during this project was staff education using the Five 

Moments for Hand Hygiene protocol. The protocol was implemented, at the project site, 

to explore if hand hygiene practices among nursing staff members would improve post-

education/training. The dependent variable was SSI rates among post-operative patients 

in the same-day surgery unit. The clinical question that guided this quantitative project 

was: Will implementing the WHO’s Five Moments for Hand Hygiene protocol among 
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same-day surgery registered nurses of a northeast training hospital improve hand hygiene, 

thereby resulting in decreased SSIs among post-operative orthopedic patients over a 

three-week period of time?  

Advancing Scientific Knowledge 

Nursing staff members must provide high-quality care, specifically in terms of 

preventing SSIs among patients. Zucco et al. (2019) noted that the prevalence and 

frequency of SSIs are often reflective of the quality of care provided by nursing staff 

members. Post-operative infections/SSIs are the most prevalent HAIs in hospital settings. 

According to Qvistgaard et al. (2019), addressing and determining a sustainable 

resolution to reduce and prevent SSIs is a top healthcare priority. To ensure handwashing 

adherence, it is important to understand the enablers and barriers that impact one’s 

compliance with handwashing protocol (Deyneko, Cordeiro, Berlin, Ben-David, Perna, & 

Longtin, 2016). Furthermore, Monsalve et al. (2017) noted that to reduce the incidence of 

SSIs, it is important to reinforce hand hygiene practices across healthcare systems.  

According to Marra and Edmond (2014), a gap exists between practical adherence 

to hand hygiene requirements and evidence-based practice. Programs and campaigns 

should be created to improve HAI awareness and to bridge the gap between evidence-

based practice and hand hygiene adherence (Marra & Edmond, 2014). This project 

utilized the Five Moments of Hand Hygiene protocol as an evidence-based intervention 

to improve hand hygiene compliance in hopes of reducing the prevalence of post-

operative infections. To improve hand hygiene compliance, technological considerations 

like the automated hand rub delivery system need to be made in conjunction with human 

factors such as compliance and adherence (Vikke et al., 2019). Therefore, to achieve 
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hand hygiene compliance, scientific and person-centered elements need to be 

implemented. 

The health belief model (HBM) was the theoretical model used during this 

project. The HBM, which was created by Rosenstock, Hochbon, Kegeles, and Leventhal 

in the 1950s, is a psychological model that facilitates health behavior predictions 

(Zeigheimat, Ebadi, Rahmati-Najarkolaei, & Ghadamgahi, 2016). Through examining the 

attitudes and behaviors of individuals, the HBM can predict if individuals will implement 

health-promotion behaviors (Boskey, 2014). There are six constructs associated with the 

HBM, which include: (1) perceived susceptibility, (2) perceived severity, (3) perceived 

benefits, (4) perceived barriers, (5) cue to action, and (6) self-efficacy. For the purpose of 

this project, the six constructs were explored. 

Zeigheimat et al. (2016) noted that education that is rooted in the HBM could 

increase one’s knowledge, perceived benefits threats associated with poor education, 

reduce barriers related to poor hand hygiene compliance, and improve proper control 

methods for preventing nosocomial infections. Through utilizing the HBM, the PI hoped 

that nursing staff members would make necessary behavioral modifications, thereby 

resulting in decreased rates of SSIs. Overall, the application of the behavioral theory 

approach facilitates a better understanding of the barriers and enablers to healthcare 

workers’ hand hygiene compliance due to its ability to predict health behaviors (Jeong & 

Kim, 2016). 

Significance of the Project 

To properly address poor hand hygiene compliance and post-operative infections, 

various research studies were explored (Doronina et al., 2017; Foa et al., 2017; Gillespie 



12 

 

et al., 2015). According to Wiles, Roberts, and Schimdt (2015), infection control 

advocacy requires that strict hygiene practices are adhered to by all healthcare staff 

members. Without proper hygiene practices, this has impacted patients, organizations, 

and society as a whole, owing to an overall increase in infection rate, LOS, and 

healthcare expenditure (Doronina et al., 2017). In 2015, researchers Rhee and colleagues 

found that hand hygiene practices at four project sites were lacking, thereby resulting in 

an increase in postoperative infection rates. 

In the nursing field, as well as in healthcare in general, various researchers have 

noted the importance of addressing HAIs and SSIs (Adeyami & Trueman, 2019; 

Dasgupta et al., 2015; Gillespie et al., 2015). In fact, in a call by Gould, Moralejo, Drey, 

Chudleigh, and Taljaard (2017), the need for additional research on hand hygiene 

practices was reinforced. According to Gould et al. (2017), due to poor hand hygiene 

practices, mortality rates have increased. Healthcare professionals have a responsibility to 

ensure the well-being of patients through implementing proactive preventative measures 

that improve the quality of care offered (Wiles et al., 2015). Therefore, this project was 

aligned with the call by Marra and Edmond (2014) to improve hand hygiene practices, 

thereby enhancing patient care quality. 

For this project, the PI reinforced the critical nature of adhering to hand hygiene 

practices (Wiles et al., 2015). Through utilizing a multidisciplinary approach, which 

focused on five critical hand hygiene events, which are before touching a patient, after 

body fluid exposure, after touching a patient, and touching patient surroundings, hand 

hygiene practices were enhanced (Fouad & Eltaher, 2020). To permanently curtail 

increase SSI rates in healthcare settings, sustainable hand hygiene compliance must be 
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implemented (Sadule-Rios, & Aguilera, 2017). Dasgupta et al. (2015) noted that applying 

an evidence-based intervention is an integral element to aid in reducing the incidence of 

SSIs in same-day surgery units and hospital settings.  

Salmon, Pittet, Sax, and McLaws (2015) implemented the Five Moments of Hand 

Hygiene protocol at a Northeast training hospital. The Five Moments of Hand Hygiene 

was selected by Salmon and colleagues (2015) because this evidence-based intervention 

was applicable for healthcare systems with limited resources. The researchers noted that 

due to the implementation of the Five Moments of Hand Hygiene protocol, a marked 

reduction in infection rate and LOS was achieved. Additionally, in 2016, Shobowale, 

Adegunle, and Onyedibe noticed that hand hygiene practices at their project’s selected 

site, which was a semi-urban teaching hospital, were lacking. Therefore, after a period of 

60 days, during which the Five Moments of Hand Hygiene protocol was implemented, 

SSI rates decreased dramatically (Shobowale, 2016). The findings of the aforementioned 

studies reinforce the benefits of utilizing the Five Moments of Hand Hygiene protocol in 

improving hand hygiene compliance rates in multiple hospital settings. 

Rationale for Methodology 

A quantitative methodology, which employed a quasi-experimental design, was 

utilized for this project. The PI explored if implementing the Five Moments for Hand 

Hygiene protocol would improve hand hygiene compliance among nurses, thereby 

decreasing SSI rates among post-operative orthopedic patients of a same-day surgery 

unit. Creswell and Plano Clark (2017) stated that a quantitative methodology allows 

researchers to make assumptions and conclusions that are grounded in the results of an 

intervention. Furthermore, McCusker and Gunaydin (2015) explained that quantitative 
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methods disclose information and provide data that can be properly retrieved through the 

use of the WHO’s Five Moments for Hand Hygiene protocol. Additionally, a quantitative 

methodology allows researchers to regulate what is being evaluated and to sample 

findings (Creswell & Plano Clark, 2017). The PI explored if implementing the Five 

Moments for Hand Hygiene protocol would improve hand hygiene compliance among 

nurses, thereby decreasing SSI rates among post-operative orthopedic patients of a same-

day surgery unit. Pre- and post-project data were collected to answer the clinical question 

that guided this project. Specifically, the PI collected baseline data of postoperative 

orthopedic infection rates and staff hand hygiene compliance rates, which were available 

through the hospital’s infection control department and same-day surgery unit manager.  

According to Rahman (2016), quantitative research uses a numbers-driven 

approach. A quantitative methodology was the appropriate approach to use for this 

project, specifically since the impact of an intervention was explored. The PI sought to 

determine if SSI rates among post-operative orthopedic patients would decrease due to 

the implementation of the evidence-based intervention (Five Moments of Hand Hygiene 

protocol). According to McInnes, Philips, Middleton, and Gould (2014), qualitative 

studies describe a phenomenon, while quantitative studies explore the impact of a 

phenomenon using numerical data. The PI investigated if adherence to the Five Moments 

of Hand Hygiene protocol resulted in decreased SSI rates among post-operative 

orthopedic patients. When implementing and evaluating new protocols, like the one 

explored in this project, McCusker and Gunaydin (2015) noted that quantitative research 

needs to be collected. 
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Nature of the Project Design 

A quasi-experimental design was used for this project. The PI attained pre-

intervention data and post-project intervention data to explore if the evidence-based 

intervention achieved the intended project outcome. The chosen design was appropriate 

for the project since a cause-effect relationship was explored. Specifically, the PI sought 

to determine if the independent variable (staff education using the Five Moments for 

Hand Hygiene) impacted the dependent variable (decrease SSIs among post-operative 

orthopedic patients in the same-day surgery unit through improving hand hygiene 

compliance). According to Tugwell, Knottnerus, McGowan, and Tricco (2017), quasi-

experimental designs have improved external validity as compared to other designs. 

Using a quasi-experimental design allows for the implementation of an intervention into 

real-life practice, which can improve the likelihood of the intervention’s adoption (if 

successful). Furthermore, quasi-experimental designs are often more cost-efficient and 

swifter since existing and accessible data is used (Rahman, 2016). 

Quasi-experiments use an interference or intervention (O’Donoghue et al., 2016). 

However, quasi-experiments are randomized designs, which are the trademark factor 

associated with a true or actual experiment (O’Donoghue et al., 2016). True or actual 

experiments only take place when researchers have unmitigated jurisdiction over all 

environmental variables apart from the course of treatment variable (O’Donoghue et al., 

2016). Therefore, this type of design might prove seemingly fit for the execution and 

employment of diverse improvement projects since the randomization component can be 

detached, which consents for more realistic considerations more applicable to the clinical 

nursing context (Gustafsson, Bohman, & Borglin, 2014). 
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The PI implemented the Five Moments of Hand Hygiene protocol to improve 

hand hygiene practices among post-operative orthopedic staff members, thereby resulting 

in decreased SSIs among same-day surgery patients. The Five Moments of Hand Hygiene 

protocol (Appendix B), which was created by the WHO (2020), describes the five 

fundamental hand hygiene reference points. Furthermore, the protocol designates when 

healthcare workers are required to implement hand hygiene practices, thereby resulting in 

a decreased incidence of microbial transmission (Shobowale, Adegunle, & Onyedibe, 

2016). The Hand Hygiene Observation Tool was used to monitor and reinforce 

intervention adherence among voluntary nursing staff participants. The effect of the 

evidence-based intervention was determined by comparing hand hygiene compliance 

rates before and after the implementation of the Hand Hygiene Observation Tool. 

Definition of Terms 

Definitions for the key terms utilized in this project are provided below. The 

purpose of offering these definitions is to provide readers with a common understanding 

of technical terms, jargon, variables, and concepts that are specific to the scope of this 

project. Five Moments for Hand Hygiene protocol, healthcare-associated infections, hand 

hygiene, same-day surgery units, etc. are defined below. 

Five Moments for Hand Hygiene protocol.  The WHO’s Five Moments for 

Hand Hygiene protocol is an evidence-based intervention, which identifies when hand 

hygiene is necessary, thereby interfering with the preventable spread of microbes (Fouad 

& Eltaher, 2020).  

Hand hygiene. Hand hygiene is the single most effective and straightforward 

method used to reduce the transmission of harmful microorganisms (Oliveira et al., 
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2018). According to Davis et al. (2019) and Rhee et al. (2015), hand hygiene is the most 

efficient method for preventing HAIs. Furthermore, hand hygiene is an essential method 

that can be used to reduce SSIs in same-day surgery units (Davis et al., 2019; Rhee et al., 

2015).  

Healthcare-associated infections (HAIs). Healthcare-associated infections 

(HAIs), which are also referred to as nosocomial infections, are a type of illness that is 

acquired by patients during any surgical or medical treatment (Mishra et al., 2013). HAIs 

can occur due to services/care received when an individual is in the hospital, on an 

ambulatory or same-day surgery unit, or in another healthcare setting (Marra & Edmond, 

2019). 

Same-day surgery. The term same-day surgery references a category of surgery 

that does not necessitate an overnight stay. Same-day surgeries include, but are not 

limited to, ambulatory surgeries, day case surgeries, and outpatient surgeries (Davis et al., 

2019). 

Surgical site infections (SSIs). Surgical site infections (SSIs) are the most 

common preventable HAIs. SSIs can occur during an operative procedure or near the 

surgical incision (Rhee et al., 2015). 

Assumptions, Limitations, Delimitations 

According to Bolarinwa (2015), it is particularly imperative to determine the 

validity of content when there are conflicting elements during the execution and 

implementation of any project. Before the implementation of this project, the PI made 

various assumptions and noted limitations and delimitations that might impact the scope 

of the project.  
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First, the PI assumed that nursing staff members, who were assigned to the same-

day surgery unit, would be highly proficient and knowledgeable about the signs of an 

SSI. Furthermore, the PI assumed that nursing staff members would identify SSIs in a 

timely manner (Doronina et al., 2017). According to Mishra et al. (2013), nurses are role 

models in infection control and prevention. Therefore, it was acceptable to assume that 

strict hand hygiene practices would be utilized (pre- and post-project intervention), given 

the knowledge of nursing staff members regarding proper infection control and 

prevention.  

According to Qvistgaard et al. (2019), nonadherence to strict hand hygiene 

practices may predispose post-operative patients to SSIs. Therefore, the PI assumed that 

nonadherence to strict hand hygiene practices among the unit’s nurses and staff members 

might be due to lacking reinforcement of hand hygiene protocol. Researchers have noted 

that stringent reinforcement of hand hygiene practices might improve hand hygiene 

compliance in all healthcare settings (Martos-Cabrera et al., 2019; Monsalve et al., 2017).  

As with all projects, there were limitations that needed to be identified. First and 

foremost, this project was limited by the short timeframe allotted. Specifically, the PI had 

a small window of time (three weeks) to carry out this project in full. Therefore, at points, 

the implementation phase felt rushed. Furthermore, due to the project’s time constraints, 

the sample size was small in terms of participants and data. During this project, the 

educational session took one week to complete. Specifically, the PI provided detailed 

information to unit staff members about the importance of hand hygiene documentation 

protocol and the Five Moments for Hand Hygiene validation process. During the 
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remaining two weeks of the project, the knowledge acquired by nursing staff members 

was implemented in practice. 

This project was also limited since only one patient population was used. The PI 

utilized a post-operative orthopedic patient service unit, which has a monthly census of 

approximately 65 patients. This unit is not reflective of the general surgical population, 

thus, limiting the generalizability to all post-operative orthopedic patients only. Due to 

COVID-19, the census on the unit was lower than average, as governmental regulations 

have dramatically impacted the overall hospital census. 

The location of this project was a delimitation. The project was carried out in a 

same-day surgery unit that experiences the highest rates of SSIs. According to 

researchers, there is a higher likelihood of SSIs in same-day surgery units and in 

ambulatory settings, which is due to the higher probability of surgical complications 

(Marra & Edmond, 2019; Rhee et al., 2015). Furthermore, post-operative orthopedic 

patients of same-day surgery units often experience higher rates of complications, which 

is due to the patient’s age, the intricacy of the procedure, and diagnosis.  

Summary and Organization of the Remainder of the Project 

SSIs are one of the most common preventable outcomes after surgery. Qvistgaard 

et al. (2019) noted that every nurse who works in a surgical unit should ensure that all 

post-surgical patients are free from infection. Researchers have reinforced the importance 

of hand hygiene practices and have noted that hand hygiene compliance should be 

emphasized in all healthcare settings (Monsalve et al., 2017). This project adds to the 

body of scientific knowledge that reinforces the critical nature of hand hygiene practices 

among nurses. Through implementing the Five Moments for Hand Hygiene protocol, at 
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the training hospital located in the northeast region of the United States, the rates of SSIs 

decreased.  

The theoretical framework that guided this project was the health belief model 

(HBM). The HBM was selected since it highlights the importance of behavioral 

considerations when implementing change efforts/interventions (Zeigheimat et al., 2016).  

The HBM was used to increase knowledge, perceived threats, benefits, barriers, and 

control among nursing staff members, thereby reinforcing the critical role that nurses 

play in reducing HAIs (Zeigheimat et al., 2016). The application of the behavioral theory 

approach facilitates a better understanding of the barriers and enablers to the healthcare 

worker’s hand hygiene compliance due to its ability to predict health behaviors (Jeong & 

Kim, 2016). 

This project was carried out utilizing a quantitative methodology, which 

employed a quasi-experimental design. The PI utilized a pre-test and post-test design to 

analyze whether the implementation of the Five Moments for Hand Hygiene protocol 

would enhance hand hygiene compliance among same-day surgery nursing staff 

members, thereby resulting in a decrease in SSIs (Qvistgaard et al., 2019). To effectively 

implement the project-related protocol, a 25-minute PowerPoint presentation was 

rendered regarding the premise of the chosen evidence-based intervention. 

Chapter 1 offered a detailed overview of this project and highlighted important 

information about the project’s problem, purpose, methodology, clinical question, and 

more. Chapter 2 offers an extensive literature review and provides a synthesis of hand 

hygiene barriers. Furthermore, interventions that seek to improve hand hygiene practices, 

thereby resulting in reduce SSI rates, are explored. Chapter 3 describes the methodology 
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used to carry out this project. Specifically, details about the project’s design and 

implementation are addressed. Chapter 4 contains data analysis and results through a 

report of findings. Lastly, Chapter 5 offers a summary of the project, provides project-

related conclusions and recommendations, and addresses how the project pertains to the 

existing body of literature and to future practice.  
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Chapter 2: Literature Review 

Hand hygiene is the most efficient method that can be used to prevent surgical site 

infections (Rhee et al., 2015). Qvistgaard et al. (2019) explained SSIs account for 

approximately 20% of all hospital-acquired infections (HAIs). The annual costs 

associated with treating SSIs in the United States alone is between $4 billion to $10 

billion (Adeyami & Trueman, 2019). SSIs are avertible if the correct measures are 

observed and implemented (Wiles et al., 2015). Several researchers have suggested that 

the hands of healthcare workers carry pathogens, which cause infections (Doronina et al., 

2017; Neo, Sagha-Zadeh, Vielemeyer, & Franklin, 2016; Wiles et al., 2015). Multiple 

patient-care undertakings, such as rendering wound care, vital signs monitoring, and 

getting into close contact with contaminated surfaces, may leave the hands of healthcare 

workers tainted with disease-causing microorganisms (Anderson, 2014). Observance of 

strict hand hygiene by healthcare workers remains to be poor despite the awareness of 

how critical hand hygiene is (Doronina et al., 2017). 

The evidence-based literature review in this chapter sought to address the 

project’s purposes and goals, which was the improvement of hand hygiene practices 

through the implementation of the World Health Organization’s (WHO, 2020) Five 

Moments for Hand Hygiene. Through implementing this protocol, the PI hoped that 

improve hand hygiene compliance would occur, thereby resulting in decreased SSI rates 

among post-operative orthopedic patients, which was a recognized dilemma in the same-

day surgery unit at the chosen project facility (Davis et al., 2019). Adherence to hand 

hygiene practices has always been a problem in all healthcare settings, not only in the 

U.S. but around the globe, thus giving rise to escalating rates of SSIs (Sands & Aunger, 
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2020). This is true for the northeast training hospital chosen as the site for the project, 

which is plagued with SSIs with an incidence rate of 2.38% for 2019 (Rhee et al., 2015). 

It is expected that in situations like these, nurses are the critical element in bridging the 

gap between poor hand hygiene compliance and infection control (Sands & Aunger, 

2020). 

 In essence, Chapter 2 provides a structured overview of research related to the 

clinical problem. The primary investigator (PI) provides details regarding the historical 

overview of the practice dilemma grounded on the gap defined by the literature on the 

relationship of poor hand hygiene compliance and improving the increasing rates of 

postoperative infection. The theoretical basis for the project is also be presented. This is 

followed by a full appraisal of the literature while establishing major themes and their 

specific subthemes, all of which are related to SSIs and hand hygiene compliance. Two 

major themes were identified during this review of the literature. First, barriers to hand 

hygiene practice compliance, denoting compliance impacting subthemes (e.g., knowledge 

gap, high workload and staffing, and limited resources), are presented. The second major 

theme discusses interventions to improve hand hygiene practices with subthemes focused 

on improvements in education, facility design, and unit-level. Also, this section of the 

paper provides an overall analysis of existing literature citing the contributions, conflicts, 

themes, and results of the project. 

Using the key terms (e.g., Five Moments for Hand Hygiene, hand hygiene 

compliance, HAIs, SSIs, post-operative infections, and same-day surgery), which were 

identified in Chapter 1, the PI reviewed articles using the following databases: CINAHL 

Plus, Joanna Briggs Institute EBP, OVID Nursing Essential Collection, PUBMED, 
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Science Direct, and ProQuest Dissertation, and Thesis and Science Direct. Inclusion 

criteria for this literature review included topics related to hand hygiene practices and 

post-operative infections published within the past five years (2015 to 2020), the 

geographical region was centered on the United States, and English was the preferred 

language. A search for published literature on hand hygiene, SSIs, post-operative 

infections, and same-day surgery have shown 129,278 articles. Upon utilization of the 

inclusion criteria, the author was able to collect 28 articles related to hand hygiene and 

post-operative infections. The exclusion criteria eliminated articles focused on the 

emergency room, intensive care, pediatric units, and the home setting. Moreover, the 

utmost level of evidence reviewed encompassed systematic evaluations and review of 

literature on hand hygiene compliance and SSIs.  

Theoretical Foundations 

A theoretical framework is produced based on current knowledge and previously 

created thoughts regarding a complex phenomenon (Collins & Stockton, 2018). 

Additionally, as Anfara and Mertz (2015) described, a theoretical framework describes 

the researcher’s epistemological disposition, which facilitates a methodically analytic 

approach. In this project, the health belief model (HBM) served as the framework for the 

selection of the project variables and noted how these variables related to each other. The 

utilization of the HBM helped guide this project’s intervention. 

The HBM is a psychological type of model formulated initially to model the 

adoption of preventive health behaviors in the U.S. (Boskey, 2014). The model tries to 

elucidate why in the absence of evident symptoms of illness, people engage in preventive 

health behaviors (Kamal, El-Borgy, & Wahba, 2017). According to Jeihooni, Kashfi, 
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Bahmandost, and Harsini (2017), preemptive or precautionary health behavior is 

described as any activity commenced by an individual in averting and identifying illness 

during the asymptomatic stage. The HBM was historically established to explain why 

some patients visited their doctors while others did not (Boskey, 2014). Since then, the 

model has been applied to foreseeing behaviors such as visiting a doctor, weight control, 

and hand hygiene practices (Kaya, Kaçmaz, Çetinkaya, Kaya, Temiz, & İnalcan, 2015). 

According to Jeihooni et al. (2017), there are basic principles that govern the 

HBM. For an individual to take health action, thereby resulting in the likelihood of 

averting illness, individuals need to: (1) perceive that they are personally susceptible to 

the illness, (2) the occurrence of the illness would have potentially severe consequences 

on their lives, (3) taking a particular course of action would reduce the susceptibility and 

severity to the illness or lead to positive outcomes, and (4) take action if they perceive 

few bad attributes related to the health action. Overall, the HBM is centered on two major 

components: (1) perception of threat and (2) evaluation of behavior (Kaya et al., 2015). 

To directly align the clinical question to whether the implementation of the 

chosen evidence-based intervention would improve hand hygiene, thereby resulting in a 

decrease in SSIs, it is essential to know that the model is centered on four key perceived 

components, which include: susceptibility, severity, benefits, and barriers to action 

(Jeihooni et al., 2017). As the model stated, healthcare workers comply with hand 

hygiene practices when they perceive that they are predisposed to developing infection 

barriers (Jeihooni et al., 2017). Healthcare workers should understand/acknowledge the 

seriousness of lacking hand hygiene compliance. Specifically, poor hand hygiene 

compliance can result in increased medical expenditures, prolonged length of stays, and 
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increased morbidity and mortality rates (Adeyami & Trueman, 2019; Kaya et al., 2015). 

Perceived benefits of complying with hand hygiene practices include a marked reduction 

in infections such as SSIs among patients and a decrease in workload among healthcare 

workers (Karaaslan et al., 2014). Healthcare workers may also perceive barriers to 

performing hand hygiene compliance, which includes the resistance to behavioral change 

and not having the time to clean their hands due to increased workload (Scheithauer, 

Batzer, Dangel, Passweg, & Widmer, 2017; Zeigheimat et al., 2016).  

Since this project focused on decreasing SSIs among post-operative orthopedic 

patients through the use of the evidence-based Five Moments for Hand Hygiene in the 

same-day surgery unit, the health belief model, as a theoretical foundation, helped guide 

this project. Specifically, the use of the HBM successfully addressed behavior change 

necessary to improve hand hygiene compliance among healthcare workers in the chosen 

project site. Zeigheimat et al. (2016) posited that the health belief model is applicable for 

this project since edification and strict adherence to hand hygiene practices necessitates 

behavioral considerations. Health belief model-based approaches can intensify and 

augment knowledge regarding perceived threats, benefits, and barriers associated with 

non-compliance with hand hygiene practices, thereby resulting in improved nosocomial 

infection control among nurses (Zeigheimat et al., 2016). Although tremendous effort and 

perseverance are necessary for healthcare workers to adhere to hand hygiene compliance, 

the application of the behavioral theory approach can facilitate improved understanding 

regarding the barriers and enablers of hand hygiene compliance among healthcare 

workers (Jeong & Kim, 2016). 
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Review of the Literature 

Hand hygiene is essential in the prevention and the emergence of antimicrobial 

resistance and reducing SSIs. According to Oliveira et al. (2018), most studies about hand 

hygiene compliance center on hospitalized patients, specifically on post-operative 

patients. This section provides a broad and balanced overview of the current literature on 

hand hygiene compliance. The literature reviewed for this project was broken down into 

two overall themes, which are: (1) barriers to hand hygiene compliance with subthemes 

such as knowledge gap, high workload, and staffing, and limited resources followed by 

(2) interventions to improve hand hygiene practices with subthemes centered on 

improvement on education, facility design, and unit level protocols.  

Barriers to hand hygiene compliance. While most people are aware of how vital 

hand hygiene is, not all of them are adequately well-informed that hand is the most 

efficient way of preventing the spread of infection. It is important to emphasize that hand 

hygiene practices are necessary for providing safe and efficient care for all post-operative 

patients. According to Stone (2018), there are numerous barriers associated with hand 

hygiene compliance. Most of the barriers identified by Stone (2014) can be attributed to 

lacking knowledge, high workload and decreased staffing, and limited resources. Nurses 

are the missing link that could influence and change the perceived barriers to hand 

hygiene practice compliance (Doronina et al., 2017). 

Knowledge gap. Decreasing microorganism transmission continues to be a 

challenge among infection control experts. The lack of knowledge regarding disease 

transmission is disturbing (Nabavi, Alavi-Moghaddam, Gchkar, & Moeinian, 2015). The 

absence of basic knowledge regarding the transmission of SSIs and common diseases 
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may play a more significant role in hand hygiene compliance than previously recognized 

(Zakeri, Ahmadi, Rafeemanesh, & Saleh, 2017). Determining the knowledge of 

healthcare workers regarding hand hygiene practices is essential in curtailing the 

incidence of infection (Zakeri et al., 2017).  

Nabavi et al. (2015) revealed that further improvement in existing training 

programs is essential to address the gap in knowledge, attitude, and practices to improve 

hand hygiene compliance. According to a cross-sectional quantitative study among 

medical residents in an Iranian Hospital in 2013, the mean score of the resident’s 

knowledge was 14.2 ± 2.6 (mean ± SD). Statistical results reveal poor scores in attitudes 

and practices among the residents. Forty-nine percent of the residents replied to the 

inquiries regarding attitudes toward hand hygiene, and only 20.16% succeeded in 

identifying the correct answers. Furthermore, 3.1% of the residents observed the eight 

standard steps, 12.1% did hand hygiene by washing their hands for 20 seconds to 30 

seconds. The study indicates that knowledge is a determining factor in promoting hand 

hygiene (Nabavi et al., 2015). However, improving knowledge gaps in hand hygiene and 

opportunities are priorities to promote adherence among members of the healthcare team. 

Future studies should pursue methods to support and maintain hand hygiene compliance 

by improving the knowledge gap.  

In another study, by Shobowale et al. (2016), the research findings reveal that the 

hand hygiene compliance rate is low, and one of the reasons for non-compliance is the 

lack of knowledge and education on hand hygiene practices. The objective of this 

observational study was to assess compliance with the prescribed Five Moments for Hand 

Hygiene among healthcare workers. Results were based on 176 observations recorded 
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from healthcare staff. All healthcare workers should religiously practice an automatic 

action taken before and after patient care. In this regard, educational programs geared 

towards increasing compliance needs to be improved to properly address the problem of 

poor hand hygiene practices. 

A study rendered by Dufour, Reynier, Boudjema, Soto Aladro, Giorgio, and 

Brouqui (2017) intended to understand and determine the essential markers that lead to 

non-compliance. The variables studied included the characteristics of healthcare workers’ 

level of knowledge regarding the use of an automated monitoring system and behavior 

towards hand hygiene practices. Statistical results based on 4,629 hand hygiene 

opportunities revealed 16.5%, 6.1%, and 77.4% associated with outside, inside, and no 

use of the automated monitoring system. Quantitative data have shown that healthcare 

workers’ knowledge of hand hygiene practices depended on factors such as behavior, 

occupation, number of healthcare workers, time spent in the unit, and location of the 

dispenser (Dufour et al., 2017). Additional findings reveal that hand hygiene is caregiver-

dependent, explicitly focusing on the knowledge and personal behavior of the healthcare 

worker involved in the provision of care. Recommendations for this study focused on 

added programs addressing the worldwide setback of poor hand hygiene compliance.  

In summary, to decrease the spread and occurrence of SSIs, it is crucial to focus 

on improving the preponderance of the knowledge gap towards hand hygiene 

compliance. Improving knowledge entails behavioral changes focusing on methods 

essential in supporting and maintaining hand hygiene compliance (Shobowale et al., 

2016). This was further corroborated by Dufuour et al. (2017), mentioning that 

knowledge on hand hygiene compliance involves a behavioral response wherein 
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exercising hand hygiene should be an automatic action for all healthcare workers before 

and after patient care. Overall, the Five Moments for Hand Hygiene is an innovative, 

evidence-based approach to augmenting healthcare staff’s knowledge of hand hygiene 

compliance. 

High workload and staffing. Regardless of the number of recommended 

approaches to increase compliance, it remains low in all healthcare facilities everywhere. 

Numerous studies have shown that an increase in workload is a commonly reported 

reason for the lack of hand hygiene compliance (Zottele, Magnago, Dullius, 

Kolankiewicz, & Ongaro, 2017). A shortage of nursing staff members and an excessive 

workload are perceived barriers associated with hand hygiene adherence (Scheithauer et 

al., 2017). A high level of work demand and nursing shortage makes hand hygiene less 

critical since more time and energy were used up for caring for patients (Musu et al., 

2017). Therefore, it is essential to focus not only on innovations geared towards hand 

hygiene adherence but also on staffing ratio since work overload has been specified as 

one of the barriers that limit compliance.  

A quantitative study rendered in an emergency department analyzed the 

compliance of hand hygiene and reasons for lack of adherence by healthcare 

professionals over some time (Zottele et al., 2017). According to their longitudinal 

quantitative study where 59 healthcare professionals participated, statistical results yield 

that the overall compliance rate was 54.2%. Among those respondents who participated, 

nurses showed greater compliance among the rest (OR = 2.83; 95% CI [1.09, 7.34]). It 

was exposed that the reasons for non-compliance were limited resources, overcrowding, 

and high workload, and inadequate staffing (Zottele et al., 2017). According to Zottele et 
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al. (2017), the results of the given study serve as an inspiration in forming partnerships 

centered on learning and implementation of hand hygiene practices for safe care practices 

across all healthcare settings. 

A study rendered by Scheithauer et al. (2017) revealed that increased workload is 

a frequently conveyed reason. The study aimed to investigate the association between 

hand hygiene compliance workload. A correlation of electronically measured hand 

hygiene compliance with electronically determined workload was undertaken 

continuously over one year with the perusal of electronic documentation and calculation 

of compliance. Statistical results show that out of 208,184 hand hygiene opportunities, 

the overall compliance rate ranged from 24% to 66% (M = 42.39%, SD = 8%). Results 

reveal that the higher the workload, the lesser the compliance (R = -0.411; p < 0.001). 

Overall, calculated compliance rates were inversely proportional to the nurse’s workload 

but did not correlate with actual hand hygiene compliance (Scheithauer et al., 2017). 

Musu et al. (2017) conducted a prospective observational study to evaluate if 

healthcare workers assigned in six ICUs adhere to hand hygiene practices and have 

proper training in applying standard precautions.  Statistical results reveal variable levels 

of adherence to hand hygiene practices with compliance rates ranging from 3% to 100% 

globally (Musu et al., 2017). Musu et al. (2017) concluded that it is not known to what 

extent healthcare workers know about HAIs, but results have a direct inclination towards 

high workload and staffing as one of the reasons for lack of compliance. 

Recommendations were aimed towards improving knowledge to reduce the incidence of 

HAIs and augment staffing to increase compliance. 



32 

 

High workload and inadequate staffing have always been a significant problem in 

the United States. Research shows that a heavy nursing workload adversely affects 

positive patient outcomes (Musu et al., 2017). Furthermore, an increased workload 

negatively affects job satisfaction and contributes to high turnover and staff shortage. The 

higher the workload of a healthcare worker, the lower the hand hygiene compliance rate 

(Scheithauer et al., 2017). It is important to note that there is a need to deeply understand 

the correlation between increased workload and hand hygiene compliance (Zottele et al., 

2017). Overall, improving and augmenting staffing ratios have shown to improve staff 

satisfaction and increased motivation towards complying with hand hygiene practices 

among healthcare workers. 

Limited resources. Appropriate hand hygiene is considered the leading means to 

curtail the transmission of SSIs in surgical units (Deyneko et al., 2016). Its impact on 

pathogen transmission is recognized not only in hospital settings but same-day surgery 

units as well. Limited resources have been identified as a significant contributor to 

numerous outbreaks (Le, Lehman, Nguyen, & Craig, 2019). Determining potential 

solutions and identification of barriers like the lack of resources is imperative to prevent 

the rise of post-operative infections (Musu et al., 2017). 

In a study by Le et al. (2019), it was mentioned that the lack of compliance with 

hand hygiene practices is recognized as the principal catalyst to post-operative infections. 

According to the study, hand hygiene is a national focus to improve the quality of care to 

patients. Statistical analysis has revealed that the overall compliance rate was 31%. 

Physicians had the lowest compliance rate at 15%, while nurses achieved a rate of 39%. 

Additionally, results revealed that healthcare workers have remarkable hand hygiene 
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protocols, but compliance remains low due to the scarcity of hand hygiene equipment (Le 

et al., 2019). Overall, the perceived barriers to hand hygiene compliance were narrowed 

down to limited resources, staff shortage, and lack of awareness.  

In 2016, Loyland, Wilmont, Cohen, and Larson further corroborated this claim 

when they mentioned in their study that one of the distinguished barriers to hand hygiene 

compliance is the scarcity of hand cleansing equipment. Their study aimed to identify 

perceived obstacles and prospective solutions that would lead to an improvement in hand 

hygiene practices in a pediatric long-term care facility. Results reveal that in a total of 

847 hand hygiene opportunities, an overall compliance rate of 40% was achieved. This 

compliance rate was determined to be poor. Recommendations of the study focused on 

the adaptation of the Five Moments for Hand Hygiene to improve and amplify hand 

hygiene compliance. 

Abdella, Tefera, Eredie, Landers, Malefia, and Alene (2014) further substantiated 

this claim that one of the barriers to hand hygiene compliance is the scarcity of resources. 

The cross-sectional study observed a total of 405 study participants. Statistical results 

reveal that the majority, 77.3% of the respondents, was knowledgeable on hand hygiene 

compliance, while 23.7% reason out that the reason for non-compliance was the scarcity 

of hand hygiene equipment and improper location. Further analysis revealed compliance 

rates to be low, several factors were deliberated, but the due emphasis was placed on lack 

of hand hygiene resources and the lack of knowledge about compliance with hand 

hygiene practices. Abdella et al. (2014) mentioned that the widespread availability of 

alcohol-based hand rub and tissue paper is a cost-efficient way of improving compliance 

without massive spending. Overall, this study correlated with studies rendered by Le et 
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al. (2019) and Loyland et al. (2016), confirming that lack of resources is indeed one of 

the significant barriers to hand hygiene compliance.  

Despite the reiteration of the importance of hand hygiene, compliance remains to 

be at a minimum. Numerous studies rendered revealed that the lack and scarcity of 

resources were classified as one of the reasons for non-compliance (Abdella et al., 2014; 

Le et al., 2019; Loyland et al., 2016). Le et al. (2019) emphasized considering the issue of 

the lack of resources as a national focus to obtain funding. Loyland et al. (2016), on the 

other hand, accentuated the implementation of the Five Moments for Hand Hygiene to 

improve compliance and to place hand hygiene equipment strategically as a response to 

scarcity. Abdella et al. (2014) further reiterated the claim made by Loyland et al. (2016) 

by mentioning that a cost-efficient means to improve hand hygiene is through the 

implementation of widespread use of an alcohol-based hand rub and tissue paper.  

A thorough synthesis of all these studies discourses that significant barriers to 

hand hygiene compliance were lack of knowledge (Dufour et al., 2017; Nabavi et al., 

2015; Shobowale et al., 2016), high workload, and staffing (Musu et al., 2017; 

Scheithauer et al., 2017; Zottele et al., 2017) and limited resources (Abdella et al., 2014; 

Le et al., 2019; Loyland et al., 2016). Overall, hand hygiene remains to be a necessary 

measure to prevent and control SSIs, and the lack of compliance to hand hygiene 

practices in same-day surgery units is highly attributed due to the factors noted in each 

subtheme mentioned above. 

Interventions to improve hand hygiene practices. Direct contact between 

healthcare workers who are transiently harboring nosocomial pathogens is perceived to 

be one of the primary reasons for the spread of post-operative infections and educating 
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healthcare workers regarding hand hygiene practices by handwashing with soap and 

water is the best solution to curtail its spread (Musu et al., 2017). Unfortunately, most 

healthcare workers remain non-compliant. Interventions geared towards improving hand 

hygiene is narrowed down to an improvement in education, facility design, and unit-level 

protocols through positive leadership centered on hand hygiene adherence.  

Improving education. In addressing the knowledge gap, healthcare workers 

should have an all-encompassing understanding of hand hygiene practices (O’Donoghue 

et al., 2016). There is a need to make the connection between hand hygiene and the 

transmission of infections clear among healthcare workers (Wiles et al., 2015). The WHO 

(2020) recommended the use of the Five Moments for Hand Hygiene to periodically 

guide and educate healthcare workers regarding the crucial elements wherein hand 

hygiene must be applied to decrease the incidence of postoperative infections (Shobowale 

et al., 2016). Overall, the purpose of hand hygiene in care practices and methods for 

adhering to proper hand hygiene must be fully comprehended by healthcare professionals 

(Walker et al., 2014).  

A study conducted by Kaya et al. (2015) investigated the practices and knowledge 

level among healthcare workers in a hospital. In the study, a questionnaire was given to 

179 healthcare workers to assess their knowledge of hand hygiene and post-operative 

infections. The use of the questionnaire allowed managers to assess and look for 

innovative solutions to improve hand hygiene practices. Statistical results based on the 

questionnaire reveal that 74.3% of the respondents received hand hygiene training, but 

the level of knowledge and education on hand hygiene adherence were inadequate. In this 
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regard, Kaya et al. (2015) concluded that education plays a significant role in improving 

hand hygiene practices among healthcare workers. 

The lack of education was tied with poor hand hygiene compliance (Martos-

Cabrera et al., 2019). A study to analyze hand hygiene training and the effectiveness of 

education among nurses, including adherence, was conducted in the nursing department 

of a hospital setting. According to the study, the sample population was comprised of 

5747 nurses and nursing students who took part in 17 studies on hand hygiene techniques 

for 24 months. Significant variations in compliance were observed according to the 

nursing department, with an overall improvement in hand hygiene adherence by 70% 

(Martos-Cabrera et al., 2019). The researchers conclude that adherence to handwashing is 

obtained when proper education through improved teaching methods is applied. Multiple 

strategies that enable repetition are critical steps to improve education (Martos-Cabrera et 

al., 2019). 

In 2016, Sharif, Arbabisarjou, Balouchi, Ahmadidarrehsima, and Kashani 

conducted a cross-sectional study that included nurses. The researchers analyzed the 

knowledge, attitude, and performance of nurses regarding hand hygiene. A standardized 

questionnaire was the tool of choice for the collection of data. Significant statistical 

results reveal that most nurses have reasonable levels of knowledge (74.5%), attitude 

(70.5%), and performance (87.5%). Despite obtaining high scores for knowledge, 

attitude, and performance, improvement towards knowledge seems necessary (Sharif et 

al., 2016). It was concluded that some of the means to improve hand hygiene practices 

are conducting more educational classes and courses to facilitate more learning in cases 

where they have less knowledge (Sharif et al., 2016).  
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It is essential that healthcare workers are educated and well-informed regarding 

multiple strategies and approaches to improving hand hygiene compliance. As Martos 

Cabrera et al. (2019) mentioned, a deficiency in knowledge is linked with the incidence 

of poor hygiene compliance. Thus, the provision of additional educational instructions 

and training enables self-management, flexibility, and repetition (Martos-Cabrera et al., 

2019). Also, providing supplementary courses in conditions where additional follow up is 

necessary is critical to facilitate additional learning (Sharif et al., 2016). It is important to 

reiterate that nurses play a paramount role in the education of the proper execution of 

hand hygiene among healthcare personnel.   

Improving facility design. Despite the universal notion that hand hygiene 

consistency is essential in reducing SSIs, hospitals and infection control experts have 

noted difficulties in achieving high levels of hand hygiene compliance among healthcare 

workers (McCalla, Reilly, Thomas, & McSpedon-Rai, 2017). Determining potential 

solutions and identification of barriers that may influence hand hygiene compliance is 

crucial to prevent infection. Thereby, it was proposed by Loyland et al. (2016) that local 

improvement through developing facility design has been one of the solutions to improve 

hand hygiene compliance. 

Gould and colleagues (2017) conducted an observational study to identify short- 

and long-term strategies to improve hand hygiene and determine whether increasing hand 

hygiene compliance can reduce HAIs. Participants included were healthcare workers in 

hospitals, nursing homes, and long-term care facilities. Results reveal that in a total of 26 

studies, adherence to hand hygiene was poor (Gould et al., 2017). Specific barriers 

distinguished were environmental factors, specifically the strategic placement of hand 
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cleansing equipment (Gould et al., 2017). It was concluded that implementing 

multimodal strategies based on WHO’s (2020) recommendations, which includes 

strategically placing hand hygiene equipment for easy access to healthcare workers, 

facilitates hand hygiene compliance (Gould et al., 2017). 

To enable healthcare providers to make choices when allocating resources to 

improve hand hygiene compliance, Neo et al. (2016) aimed to provide a comprehensive 

summary of evidence-based hand hygiene intervention. According to the review by Neo 

et al. (2016), 73 studies met the inclusion criteria. During their study period, they 

discovered that interventions should be customized to fit the healthcare environment. A 

statistically noteworthy increase in hand hygiene compliance (p < 0.05) was noted with 

various interventions to improve facility design. The promotion of programs and 

interventions geared towards awareness of infections are novel ways to bridge the gap 

between evidence-based practice and hand hygiene adherence (Neo et al., 2016). Results 

reveal that facility design based on multimodal interventions plays a significant role in 

hand hygiene compliance among healthcare workers (Neo et al., 2016). Future research 

should seek ways to sustain hand hygiene compliance. 

A quantitative study, which was conducted by Zellmer, Blakney, Van Hoof, and 

Safdar (2015), investigated barriers associated with infection deterrence methods among 

healthcare workers. A total of 69 observations were made in the course of the study. The 

study utilized data on the infection prevention practices of healthcare workers in a 

medical-surgical unit at a medical center. After the intervention, statistical results reveal a 

22% overall increase in the compliance rate from 13% to 35% (p = 0.001). One reason 

cited for the low observance of handwashing protocols was that sinks and dispensers 
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were not located in convenient locations (Zellmer et al., 2015). The researchers have 

suggested re-evaluating the process for strategically placing sinks close to end-users 

through improving facilities design (Zellmer et al., 2015). 

Sustaining interventions to improve hand hygiene remains to be a challenge. To 

address this, adherence to the different recommended infection control institutions is an 

essential step in improving hand hygiene compliance and decreasing the transmission of 

infection (Neo et al., 2016). According to the multimodal strategies enhanced by the 

recommendations by the WHO (2020), changes in the availability of hand hygiene 

equipment may improve hand hygiene compliance (Gould et al., 2017). The location of 

cleaning equipment is an essential barrier to hand hygiene adherence (Zellmer et al., 

2015). Overall, strategic and planned placement of hand hygiene equipment may serve as 

cues to action. 

Improving unit-level protocols. Promoting hand hygiene is an essential challenge 

for both front-runners of healthcare and infection control experts (Doronina et al., 2017). 

Improvement in procedures and protocols at a local level is believed to be one of the 

focal elements that would increase compliance among staff members (Karaaslan et al., 

2014). Skilled and knowledgeable leaders are essential components in facilitating unit 

level changes among healthcare workers (Kwok et al., 2017). Proficient and reputable 

leaders are fundamental elements to enable adherence and positive persuasion among 

members of the healthcare team (Doronina et al., 2017). Kwok et al. (2017) mentioned 

that when the first person entering a patient room performs hand hygiene, there is the 

likeliness that others would be compliant as well.  
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A review by Doronina et al. (2017) intended to determine what interventions may 

improve hand hygiene compliance among nurses. Among the chosen intervention for the 

study was the WHO’s Five Moments for Hand Hygiene. The population of interest for 

the study were nursing personnel. Based on quantitative tests rendered, unit-level 

improvement through positive leadership directed strategies have shown to be an 

effective and sustainable intervention to maintain compliance among nurses (Doronina et 

al., 2017). Statistical results revealed a total increase in hand hygiene compliance from 

81% to 94% after the leadership-based intervention. Overall, good governance and 

leadership spearheaded by nurses prove to be one of the best resolutions to show 

sustainable and more significant improvements with adherence to hand hygiene practices 

(Doronina et al., 2017).  

Lack of workforce and a massive workload among nurses due to the lack of 

efficiency of unit-level procedures have been one of the postulated explanations that 

hinder the adherence to hand hygiene compliance in the clinical setting (Karaaslan et al., 

2014). Karaaslan et al. (2014) conducted a study to assess hand hygiene compliance 

among healthcare workers in a neonatal intensive care unit (NICU) and pediatric 

intensive care unit (PICU). Hand hygiene compliance was based on the WHO’s (2020) 

Five Moments for Hand Hygiene. Out of the 704 hand hygiene opportunities, overall 

compliance rates based on the five moments reveal: before touching the patient (43.2%), 

before a procedure (8.5%), body fluid exposure (18.1%), contact with patients (68.1%), 

and contact with patient surroundings (43.2%). The results of the study imply that a high 

amount of workload and lack of motivation may be one of the reasons for poor 

compliance. Prospect studies are geared towards proper staffing ratio and rendering 
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improvements in protocols through positive leadership may increase motivation among 

nurses should be accentuated. 

Oleveira et al. (2018) conducted a study to assess the hand hygiene adherence rate 

before and after the employment of unit-level protocol changes through multimodal 

strategies. A total of 9,500 hand hygiene opportunities were witnessed based on the Five 

Moments for Hand Hygiene. The overall rate of adherence before the intervention was 

calculated at 20.8% as compared to 16.2% and 15.7% after the intervention. The study's 

total quantitative results reveal that the recommended intervention did not lead to a 

marked impact on the hand hygiene adherence rate among the healthcare professionals 

sampled (Oleveira et al., 2018). In contrast to the non-positive results achieved in the 

study, the multimodal strategy as represented by the Five Moments for Hand Hygiene 

remains to be employed worldwide, thus producing a positive impact in improving hand 

hygiene compliance (Oleveira et al., 2018). 

Despite how simple hand hygiene is, compliance among healthcare workers 

remains low. Noncompliance with hand hygiene protocols can sometimes be attributable 

to the environment that they are working (Karaaslan et al., 2014). Nurses are among the 

healthcare providers who have direct contact with patients and are thus anticipated to 

have exemplary hand hygiene skills. It is crucial to include the setting of goals, reward 

enticements, and accountability to facilitate further enhancements (Doronina et al., 2017). 

Concerning the Five Moments for Hand Hygiene, Oliveira et al. (2018) reiterated that the 

practice of hand hygiene usually takes place in relation to preventing infection. Overall, 

the literature suggests that the WHO’s Five Moments for Hand Hygiene is considered as 
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one of the established multimodal interventions that may decrease infection through 

improving hand hygiene compliance. 

A synthesis of all these studies reveal that interventions centered towards 

improvement in hand hygiene practice were improvement centered on education (Kaya et 

al., 2015; Martos-Cabrera et al., 2019; Sharif et al., 2016), facility design (Gould et al., 

2017; Neo et al., 2016) and unit-level protocols (Doronina et al., 2017; Karaaslan et al., 

2014; Oleveira et al., 2018). Preventing the spread of infection is a multifaceted approach 

(Marra & Edmond, 2019). Maintenance of hand hygiene compliance does not only 

depend on technology but primarily on also human factors (Vikke et al., 2019). Overall, 

concentrating exclusively on individual components would not be enough; a combination 

of science and behavior-centered elements would be a focal point in achieving success in 

hand hygiene compliance.  

Summary 

Despite repeated efforts placed in improving hand hygiene, studies reveal that 

healthcare workers remain to be non-adherent to hand hygiene guidelines (Wiles et al., 

2015). Inadequate hand hygiene practices are proven to be one of the significant factors 

for the development of SSIs in surgical settings. As Qvistgaard et al. (2019) cited, SSIs 

are the most prevalent and expensive of all hospital-acquired infections, impacting 

approximately 150,000 to 350,000 patients in the hospital setting. On average, the 

financial burden incurred from SSIs has led to significant hospital financial losses due to 

the increased length of stay (Adeyami, & Trueman, 2019). SSIs are avertible if the 

correct infection control measures are observed and put in place (Wiles et al., 2015). 



43 

 

Hand hygiene is the single most effective and straightforward way of reducing the 

transmission of harmful microorganisms (Oliveira et al., 2018). The health belief model 

(HBM) was used as the framework for this project since improvement and strict 

adherence to hand hygiene practices entails behavioral considerations (Zeigheimat et al., 

2016). The basic perceived constructs of the HBM, according to Jeihooni et al. (2017), 

are susceptibility, seriousness, benefits, and barriers. The model implies that an 

individual’s stance in a particular disease, together with their perception of the 

effectiveness of a suggested health behavior, may foresee if an individual decides to 

implement or select the behavior (Hill, 2016).  

As Stone (2018) cited, there is a multitude of impediments to hand hygiene 

compliance, and these are knowledge gap on proper hand hygiene practices (Dufour et 

al., 2017; Nabavi et al., 2015; Shobowale et al., 2016), increased workload (Musu et al., 

2017; Scheithauer et al., 2017; Zottele et al., 2017) and the scarcity of resources (Abdella 

et al., 2014; Le et al., 2019; Loyland et al., 2016). Steps to advance hand hygiene 

compliance was pointed to improving education (Kaya et al., 2015; Martos-Cabrera et al., 

2019; Sharif et al., 2016), facility design improvement (Loyland et al., 2016; Neo et al., 

2016), and augmentation of unit-level protocols (Doronina et al., 2017; Karaaslan et al., 

2014; Oleveira et al., 2018). Understanding the compelling elements stated were 

necessary to answer the project’s question, which explored if the Five Moments for Hand 

Hygiene would improve hand hygiene practices and reduce SSIs among post-operative 

patients in the same-day surgery unit.  

Overall, Chapter 2 stipulated an all-encompassing literature review on the overall 

topic of reducing SSIs among post-operative patients through improving hand hygiene 



44 

 

practices, the implication of this project to the current healthcare system, barriers to hand 

hygiene, and evidence-based solutions to augment current hand hygiene practices. 

Furthermore, Chapter 3 follows and describes the methodology for this project, project 

design, and step by step methods on how the project was implemented.  



45 

 

Chapter 3: Methodology 

Since surgical site infections (SSIs) remain to be one of the notable disparaging 

outcomes after surgery, it has been the chief goal for every nurse to ensure that all 

patients are free from infection (Qvistgaard et al., 2019). Unfortunately, hand hygiene 

compliance remains to be a challenge among healthcare workers specifically (Neo et al., 

2016). As Adeyami and Trueman (2019) posited, SSIs not only impact patient outcomes 

but also serve as a significant financial burden due to the overall increase in healthcare 

expenditure. SSIs are preventable once correct measures are stringently observed, 

practiced, and put in place (Wiles et al., 2015). 

Due to the limited capacity of the facility in augmenting hand hygiene adherence, 

improvement in hand hygiene practices is paramount to avert and eliminate the 

occurrence of post-operative infections not only in the same-day surgery unit but as well 

as the entire healthcare facility. The primary purpose of this project was to decrease SSIs 

among post-operative orthopedic patients through improving hand hygiene practices 

using the Five Moments for Hand Hygiene in the same-day surgery unit. Decreasing 

postoperative infection is necessary for providing safe and efficient care for all patients, 

most notably for post orthopedic patients in the same-day surgery unit. Studies suggest 

that SSI rates in same-day surgery units are higher than in other inpatient hospital 

populations (Dasgupta et al., 2015). 

It was not known if or to what extent the use of the evidence-based Five Moments 

for Hand Hygiene would improve hand hygiene compliance among nurses, thereby 

resulting in a decrease in SSIs among post-operative orthopedic patients on a same-day 

surgical unit. Furthermore, this project used a quantitative methodology, which employed 
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a quasi-experimental design, and analyzed the impact of the hand hygiene assessment 

questionnaire on decreasing SSIs among post-operative orthopedic patients of the same-

day surgery unit. A quantitative methodology was an appropriate approach for this 

project since it is centered on a specific phenomenon, which was to decrease SSIs among 

post-operative orthopedic patients (McInnes et al., 2014). It is anticipated that by using 

quantitative descriptive analysis, the SSI rate was correlated with the evidence-based 

intervention involving the implementation of the WHO’s (2020) Five Moments for Hand 

Hygiene to improve hand hygiene compliance.  

This chapter presents the methodology, the statement of the problem, clinical 

question, and project design that was used in the project. The population and sample size, 

the instrumentation that was used, and the justifications in the areas of validity and 

reliability were identified. The process by which data was collected, data analysis 

procedures, ethical considerations, and limitations are also offered in this chapter.  

Statement of the Problem 

It was not known if or to what extent the use of the evidence-based Five Moments 

for Hand Hygiene would improve hand hygiene compliance among nurses, thereby 

resulting in a decrease in SSIs among post-operative orthopedic patients on a same-day 

surgical unit. Studies have suggested that there is a preponderance of SSI rates in same-

day surgery units as compared to other inpatient hospital populations (Dasgupta et al., 

2015). Also, it was revealed that same-day surgery units had a maximum infection rate as 

compared to other hospital units (Dasgupta et al., 2015). It was noted that the SSI rates 

for the same-day surgery unit of the said training hospital in June 2020 was 3.57% (Rhee 

et al., 2015). Moreover, SSIs are a critical public health predicament in ambulatory 
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settings not only here in the U.S. but across the world and are associated with high 

expenditure due to extended hospital accommodations, thereby demanding prompt 

attention and intervention (Adeyami & Trueman, 2019).  

All healthcare institutions have a responsibility to prevent risks like SSIs. Despite 

this fact, the concept of strict hand hygiene compliance is something many healthcare 

organizations have struggled with (Doronina et al., 2017). According to a multitude of 

scholarly articles, strict adherence to hand hygiene practices is the single most effective 

way of reducing the transmission of disease-causing pathogens (Doronina et al., 2017; 

Oliveira et al., 2018; Wiles et al., 2015). To fully support and improve hand hygiene 

practices among institutions, proactive steps to improving hand hygiene compliance are 

highly encouraged. Proper observance of strict hand hygiene protocol would benefit the 

unit through improved hand hygiene compliance among nurses, SSI rate reduction, and 

improved patient satisfaction (Dufour et al., 2017; Le et al., 2019; Musu et al., 2017). 

Endowing nurses with the fundamental knowledge of proper hand hygiene 

practices has led to increased efficiency, decreased infection, and decreased overall 

healthcare expenditure (Dasgupta et al., 2015; Doronina et al., 2017; Monsalve et al., 

2017). Application of the Five Moments for Hand Hygiene, which was created by the 

WHO, may serve as an educational pillar for staff to maintain hand hygiene compliance. 

This project is an important step that may contribute to the field of nursing practice by 

exploring the impact of strict hand hygiene compliance on decreasing and eventually 

diminishing the incidence of SSIs. 
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Clinical Question 

The practice improvement project answered the following question: Will the 

implementation of the WHO’s Five Moments for Hand Hygiene among same-day 

surgery registered nurses of a northeast training hospital improve hand hygiene resulting, 

thereby resulting in decreased SSIs among post-operative orthopedic patients over a 

period of three weeks? The independent variable explored in this project was staff 

education. Specifically, staff members were educated using the Five Moments for Hand 

Hygiene to ensure proper hand hygiene practices were utilized. The dependent variable 

was SSI rates. Specifically, the PI explored if hand hygiene compliance decreased SSI 

rates among post-operative orthopedic patients of a same-day surgical unit. SSIs are one 

of the chief reasons for infections acquired in ambulatory surgical units (Qvistaard et al., 

2018). Emphasis on adherence to strict hand hygiene protocols has led to expedited post-

operative recovery and an overall decrease in post-operative infections (Davis et al., 

2019). 

Data collection involved the use of the electronic health record (EHR) to narrow 

down the cases to post-operative orthopedic patients only. Additionally, data was 

collected through the compilation of the same-day surgery unit’s baseline infection rate 

from the hospital infection prevention and control department. Obtaining a baseline 

infection rate is important to validate whether the intervention was effective in reducing 

SSIs. The specific instrumentation involved the utilization of the WHO’s Hand Hygiene 

Observation Tool (Appendix B) to monitor and oversee the participants’ adherence to the 

intervention (e.g., the Five Moments for Hand Hygiene). In defining the impact of the 

project on infection rates, a post-intervention data collection procedure was rendered 
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involving the SSI rate before and after the three-week project timeline. Comparing 

existing pre-intervention SSI rates and post-intervention rates was the best method to 

utilize to answer the project question.  

A quasi-experimental design was utilized for this quantitative quality 

improvement project. The chosen design was appropriate for this project since it helped 

establish a cause-and-effect correlation between two variables, which was the 

independent variable’s (staff education using the Five Moments for Hand Hygiene) 

impact on the dependent variable (SSI rates). 

Project Methodology 

This project utilized a quantitative methodology to analyze whether the 

implementation of the Five Moments for Hand Hygiene compliance would improve hand 

hygiene compliance among nurses and decrease SSIs among post-operative orthopedic 

patients in the same-day surgery unit. The PI of this project did not select a qualitative 

study since the variables that were assessed were not based on human behavior but 

instead were analyzed using numerical data. A quantitative methodology is preferred over 

a qualitative approach because of its ability to quantify SSI rates by producing numerical 

data needed to produce statistical information necessary to implement change (Qvistgaard 

et al., 2019). According to McCusker and Gunaydin (2015), neither of the methodologies 

is better than the other; they are selected based on the circumstance, purpose, and 

description of the clinical question. 

The most substantial component of a quantitative design is that it only seeks for a 

single answer in line with the question of study (Rahman, 2016). Additionally, a 

quantitative method was associated with the purpose of the project, which investigated 
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how the specific evidence-based intervention (i.e., the Five Moments for Hand 

Hygiene) would affect the dependent variable, which was the compliance of hand 

hygiene, thereby resulting in a decrease in the incidence of SSIs among post-

operative orthopedic patients of the same-day surgery unit. Before this project 

was conducted, the PI anticipated that the implementation of the evidence-based 

intervention would have a direct impact on SSI rates; thereby resulting in the 

selection of a quantitative methodology that utilized a quasi-experimental design. 

Project Design 

A quasi-experimental method with a pre-test and post-test design was used 

to achieve the purpose of this direct practice improvement project. As Tugwell et 

al. (2017) explained, a quasi-experimental design is regarded as an empirical 

interventional type of study utilized for estimating the contributory influence of a 

chosen intervention on a target population without random assignment. The 

chosen design is suitable for this project since it primarily seeks to establish a 

cause-and-effect correlation between two variables, which are the independent 

variable (staff education using the Five Moments for Hand Hygiene) on the 

dependent variable (SSI rates). According to Tugwell et al. (2017), quasi-

experimental designs have much sturdier external validity since they do not 

necessitate individuals to volunteer to contribute and reproduce real-life practice. 

Also, these designs are viewed as more cost-efficient and faster to complete, 

specifically since data are existing and readily accessible (Rahman, 2016). 

Quasi-experimental based projects encompass an interference or 

intervention but are short of randomization, which is the trademark of a true or 
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actual experiment (O’Donoghue et al., 2016). True or actual experiments only take place 

when the investigator has unmitigated jurisdiction over all other variables in the 

environment with the exemption of the course of the treatment variable (O’Donoghue et 

al., 2016). Quasi-experimental studies are considered rational because they evaluate the 

real-world applicability of a project intervention implemented by hospital staff rather 

than the efficiency of an intervention enacted by researchers under study conditions 

(Tugwell et al., 2017). While some of the previously mentioned investigators utilized 

experimental and nonrandom groups, the random designation of the project participants 

to treatment and control groups is unnecessary and was not applied for this project. 

When employing a quasi-experimental design, pre- and post-intervention data 

were gathered. Cogitating that the PI did not apply a randomly assigned control group, as 

mentioned earlier, the influence of the developed evidence-based intervention was 

evaluated by comparing SSI rates in samples of patients observed before and after the 

execution of the evidence-based project intervention. In alignment with the PICOT 

question, the PI examined how the use of the Five Moments for Hand Hygiene impacted 

SSI rates over a three-week period among postoperative orthopedic patients of a same-

day surgery unit. The tool that was used for this project was the WHO’s Hand Hygiene 

Observation Tool (Appendix B). This tool, which was provisioned by the WHO, was 

utilized in the implementation of the Five Moments for Hand Hygiene. The first tool 

encompasses the five critical moments where strict hand hygiene practices must be 

observed and employed.   

Pre- and post-intervention infection rate data was collected from the hospital’s 

infection control department and keyed into a Microsoft Excel spreadsheet. The data was 
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scrutinized for values that were out-of-range, major outliers, and missing pertinent 

information. After ensuring that all collected data were accurate, it was 

transferred to SPSS for statistical analysis. The SPSS was utilized as a means to 

compare pre- and post-intervention infection rates using the t-test. The respective 

demographics for this chosen patient population included age and gender of post-

operative orthopedic patients in the same-day surgery unit only. 

Population and Sample Selection 

This project was conducted in a 316-bed capacity not-for-profit training 

hospital located in the northeast region of the United States. The chosen same-day 

surgery unit has a bed capacity of ten bays and caters to an average of 15 

ambulatory procedures, which includes knee, shoulder, eye, spine, and other 

orthopedic procedures per week. The nursing staff for this unit consisted of eight 

registered nurses (RNs) and two Patient Care Technicians (PCT). The ratio of 

RNs to patients is at one to five, and the ratio of PCT to patients is one to seven. 

Due to the COVID-19 crisis, patient census and the number of circulating staff 

greatly affected the unit. A sample size of ten healthcare workers and 71 post-

operative orthopedic cases in total were evaluated, given the circumstances. A 

power analysis for a paired sample t-test was conducted using G*Power to 

establish the appropriate sample size for the project. The input parameters that 

were used are two tails, an effect size of 0.80, an alpha error probability of 0.05, 

and a power of 0.8 for a large effect size. According to the given input 

parameters, the total sample size was noted at 15. 
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The location was chosen because its same-day surgery unit is considered to be a 

high risk for SSIs. As Qvistgaard et al. (2019) mentioned in previous readings, SSIs are 

considered as the most prevalent and costly of all hospital-acquired infections, impacting 

approximately 150,000 to 350,000 patients in the hospital setting. Appropriate hand 

hygiene is considered the leading means to curtail the transmission of SSIs not only in 

hospital settings but same-day surgery units as well (Deyneko et al.,2016). The 

participants of the project exclusively focused on the healthcare staff of the same-day 

surgery unit. The inclusion criteria were centered solely on nurses and other assistive 

personnel who are 18 to 65 years of age involved in direct patient care in the same-day 

surgery unit only. The exclusion criteria for the project were patients and those healthcare 

staff under 18 and older than 65 who do not have any connection with the same-day 

surgery unit. Participants were guaranteed both anonymity and confidentiality. 

Additionally, participants were told that their engagement in this project was voluntary 

and that it would not affect their employment status nor salary. Patients were not included 

in this project. In fact, only post-operative orthopedic patient charts were used. Thus, 

informed patient consent was not necessary since patients did not engage as participants. 

Healthcare workers, despite their participation being voluntary in nature, needed to agree 

to the information specified in the informed consent document before they engaged in 

this project. Regarding recruitment, the PI employed convenience sampling. Although the 

PI was not employed by the facility in which this project took place, a convenience 

sampling technique was utilized. The PI was provided with access to the group of nursing 

staff members and patients by the hospital administrator.  There were no risks for 

possible Health Insurance Portability and Accountability Act (HIPAA) violations since 
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post-operative orthopedic patients’ personal identifiers were not utilized. Also, the IRB 

exemption was obtained since this project was not a research study and did not directly 

involve patient participants (Appendix A). 

Since strict hand hygiene practices is not a new concept to all healthcare workers, 

the introduction of this evidence-based intervention did not pose a problem but rather 

improved their awareness of the importance of it. Employees that have voluntarily 

participated in the project were required to attend a PowerPoint presentation involving 

the Five Moments for Hand Hygiene, as presented by the PI. During the presentation, the 

five critical moments where hand hygiene should be employed were critically 

emphasized. The major role of the PI in the project was to educate the healthcare staff of 

the chosen unit regarding the importance of the Five Moments for Hand Hygiene. 

Instrumentation 

An intervention program was implemented in the form of improving hand 

hygiene compliance through the use of the WHO’s Five Moments for Hand Hygiene 

(Shobowale et al., 2016). The WHO has recommended the Five Moments for Hand 

Hygiene to periodically remind staff about the importance of hand hygiene during the 

five critical moments of patient care (Moghnieh, 2017). Historically speaking, the WHO 

introduced the Five Moments for Hand Hygiene in 2009 based on the first Global Safety 

Challenge in 2005 as an effort to diminish the burden of HAIs worldwide (Shobowale et 

al., 2016). The Hand Hygiene Observation Tool exists for everyone to adopt and adapt 

for free (Appendix D). 

The evidence-based intervention occurred each morning, in the same-day surgery 

unit, over a three-week period. To monitor the intervention’s application, the WHO has 
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created a Hand Hygiene Observation Tool. According to Salmon et al. (2015), the 

purpose of the Hand Hygiene Observation Tool is to allow the secret shopper to monitor 

key moments when healthcare workers should perform hand hygiene. Since data about 

hand hygiene compliance was attained, using the WHO’s Hand Hygiene Observation 

Tool, the unit supervisor (i.e., the secret shopper) facilitated and oversaw hand hygiene 

compliance after the introduction of the Five Moments for Hand Hygiene tool. The 

designated secret shopper was coached about data collection processes, by the PI, through 

the use of the WHO’s Hand Hygiene Observation Tool (Appendix B). The Hand Hygiene 

Observation Tool is organized in a manner that provides users with a calculation process 

for compliance rates, which is based on the actions and opportunities related to hand 

hygiene. According to the tool, scores are interpreted based on the summed-up 

opportunities, which are represented by the abbreviation “opp” and the sum of the 

positive hand hygiene actions, which are represented by the abbreviation “act” and are 

calculated in relation to the total opportunities. Other abbreviations indicated in the tool 

were n (period pre- or post-intervention), Prof. cat (professional category), bef – pat. 

(before patient), bef – asept. (before aseptic), aft – b.f. (after body fluid), aft – pat. (after 

patient), aft.p.surr. (after patient surroundings), HW (hand wash), and HR (hand rub). 

Hand hygiene compliance was computed by dividing the number of executed hand 

disinfections by the number of hand hygiene opportunities, as shown below. 

Compliance (%) =         Actions         x 100 

                   Opportunities 

The PI explained the technicalities involved with the tool to the secret shopper. 

According to the WHO (2020), the specific technicalities involved with the tool include:  
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• The session should not last more than 20 minutes; the end time and the 

duration of the session are to be completed at the end of the observation 

period. 

• If the density of the hand hygiene opportunity permits, the secret shopper may 

observe up to three healthcare workers simultaneously. 

• Each column of the grid to record hand hygiene practices is intended to be 

dedicated to a specific professional category. Thus, numerous healthcare 

workers may be sequentially included during one session in the column 

dedicated to their category. 

• An opportunity needs to be counted in the appropriate column, and the square 

must be crossed corresponding to the indication(s) as soon as an indication for 

hand hygiene can be detected. 

• Each opportunity refers to one line in each column; each line is independent 

of one column to another. 

• Items in squares must be crossed (several may apply for one opportunity) or 

circled (only a single item may apply at one moment). 

• In cases wherein several indications fall in one opportunity, each one must be 

recorded by crossing the squares. 

• Performed or missed actions must always be registered within the context of 

an opportunity. 

To ensure that participants was evaluated the same way and to control subjectivity 

during the observation period, the PI ensured that the secret shopper was provided with 

well-designed criteria based on the technicalities involved with the hand hygiene 
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observation tool (Salmon et al., 2015). With regard to staff education, a short 25-minute 

PowerPoint presentation was presented to healthcare workers who voluntarily 

participated in the project. During the training session, attendance was optional; however, 

those engaged in the project were required to attend the training. During the PowerPoint 

presentation, the PI concentrated on the foundation and premise of the Five Moments for 

Hand Hygiene (Shobowale et al., 2016). The PI ensured that each participant received the 

training handouts to aid in instruction explaining the Five Moments for Hand Hygiene 

(Appendix C). According to the WHO (2020), these five moments are indicated as 

follows: 

• Before getting into contact with a patient. 

• Before rendering procedures, whether clean or aseptic. 

• After any risk exposure to body fluids. 

• After getting into contact with a patient. 

• After getting into contact with any patient surroundings. 

The effect of the evidence-based intervention was determined by comparing the 

infection and hand hygiene compliance rates before and after the execution of the project. 

This information was used in the quantitative analysis procedure, which is discussed after 

this chapter. It is expected that data collection for quantitative projects should yield 

accurate, valid, and meaningful data, which is an integral element in looking at trends 

pertaining to infection rates (Creswell & Plano Clark, 2017). 

The infection rates data was obtained through a secure database at the hospital’s 

infection prevention and control department. This database allows for a search of specific 

ICD 10 codes related to SSIs and reports can be extracted based on weekly, monthly, 
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quarterly, or annual time frames. To obtain rates for this specific patient population, 

subgrouping and algorithmic coding as tools were used to extract accurate SSI data.  

Validity 

Validity is defined as the degree to which a specific instrument evaluates and 

measures what is expected to be measured and does what it is intended to do (Bolarinwa, 

2015). The anticipated internal validity for this project was considered as quantifiable 

evidence on the decrease or absence of SSIs in same-day surgery based on the adherence 

of nurses to strict hand hygiene practices on the Five Moments for Hand Hygiene. The 

user-centered design approach was developed by the WHO to meet the requirements for 

instruction, surveillance, and performance recording of hand hygiene performance 

throughout all health-care settings around the globe (Dasgupta et al., 2015). Validation of 

findings is rudimentary in achieving valid and reliable data (Bolarinwa, 2015; Leung, 

2015).  

According to the WHO (2020), prior to the utilization of the instrumentation, a 

testing phase was undertaken to ensure that the information being generated by the 

instrumentation would yield and generate valid and reliable results necessary for cost-

efficient interventions (Salmon et al., 2015). Various researchers have perused the 

WHO’s Hand Hygiene Observation Tool to explore if the Five Moments for Hand 

Hygiene decreases overall infection rates through improving hand hygiene compliance 

(Laskar et al., 2018; Mognieh et al., 2017; Musu et al., 2017; Salmon et al., 2015; 

Shobowale et al., 2016). For this project, the project demonstrated a strong internal 

validity because of the positive impact towards decreasing the overall SSI rate by 

increasing hand hygiene compliance in the same-day surgery unit. External validity, on 
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the other hand, was not fully known before this project was implemented. Initially, the PI 

anticipated that this project would result in a positive impact outside of the context of the 

chosen endeavor. It was explicitly stated that this project was limited only to the same-

day surgery unit, but on a positive note, this will facilitate and enable future investigators 

to assess whether the findings of this project are generalizable to other specific 

populations. 

 For the discussion on outcome measurement, the formula for infection % is 

computed by occurrences of infection / total cases *100. The formula for compliance %, 

on the other hand, is computed by actions / opportunities *100 as it appears above. 

Internal validity was proven via the highly positive inverse correlation between infection 

rates and hand hygiene compliance rates (Salmon et al., 2015). As Bolarinwa (2015) and 

Leung (2015) explains, external validity is about how efficient the chosen tool would be 

when employed and executed outside the selected study setting. Validation of the 

collected data regarding infection rates was supported using the hand hygiene observation 

tool (see Appendix B) and the organization’s electronic medical record called the 

CERNER. According to multiple pieces of literature, several countries who have adopted 

the WHO’s hand hygiene observation tool have achieved favorable results through a 

marked improvement in infection rates since the specific instrumentation fit their local 

circumstance (Laskar et al., 2018; Mognieh et al., 2017; Musu et al., 2017; Salmon et al., 

2015; Shobowale et al., 2016). According to the WHO (2020), the Five Moments for 

Hand Hygiene does not only align with the evidence-based and patient-centered approach 

concerning the spread of HAI, but it is interwoven with the natural workflow of care and 

is designed to be easy to learn, logical, and applicable in a wide range of settings. 
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The validity of the SSI data is imperative to offering an accurate reflection of 

infection rates. To maintain high validity, the infection prevention and control department 

maintains an electronic database containing information on SSI rates based on objectively 

defined ICD 10 codes for post-surgical infections. The ICD 10 codes are used to collect 

quantitative data. Progress notes and other written information is not relied upon for SSI 

rates.   

Reliability 

According to Bolarinwa (2015), reliability refers to how constantly a method 

measures a particular phenomenon. If the same results can be consistently achieved by 

utilizing the same methods under the same circumstance, the measurement is considered 

reliable (Leung, 2015). Salmon et al. (2015) concluded that the use of a hand hygiene 

observation tool, if done adequately, resulted in decreased transmission of the disease-

causing pathogen, thus decreasing overall SSI rates. The reliability of the hand hygiene 

observation tool was measured based on 1,340 observations. Results reveal a raw percent 

and kappa of 83% and 0.77 for observed hand hygiene behavior, and 90% and 0.77 

opportunities assessed adequately resulted in decreased SSI rates due to improvement and 

adherence towards strict hand hygiene practices.   

Their study was later corroborated by Moghnieh et al. (2017), suggesting that the 

utilization of the hand hygiene observation tool formulated by the WHO in conjunction 

with the Five Moments for Hand Hygiene had a positive impact in preventing 

postoperative infections and decreased length of stay in the hospital. The reliability of the 

hand hygiene observation tool was examined based on 600 observations during a 20-

minute surveillance period over three weeks by using two pairs of competent observers 
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(Mognieh et al., 2017). Results reveal an average of 0.86 for all the five significant 

opportunities for hand hygiene practices, thus maintaining consistency and validity in 

comparison with the other studies rendered on observing hand hygiene adherence.  

The WHO’s (2020) Hand Hygiene Observation Tool is deliberated as a reliable 

and cost-efficient means of assessing and collecting data on whether healthcare workers 

apply strict hand hygiene practices on the five key moments of patient care (Salmon et 

al., 2015). The selected instrumentation was assessed using the split half-method, which 

entails splitting a test in two and having the same respondent do both halves of the test to 

maintain the reliability of the WHO observation tool (Alshammari, Reynolds, 

Verhougstraete, & O’Rourke, 2018). When considering the reliability of a project, there 

are central characteristics that need to be completely scrutinized. Specifically, Bolarinwa 

(2015) noted that stability, internal consistency, and equivalence are necessary when 

looking at reliability. Stability refers to the extent by which similar scores or results are 

achieved on individual occurrences. The most commonly utilized method for the 

evaluation of internal validity is the Cronbach alpha or coefficient alpha. For example, 

the hand hygiene observation tool, if used proficiently as a means of improving hand 

hygiene compliance, showed significant results in decreasing infection rates in the 

healthcare setting (Leung, 2015; Moghnieh et al., 2017; Salmon et al., 2015).  

Additionally, to enhance the reliability of the project, a bright, step-by-step 

description of the procedures that were implemented to achieve the purpose of the project 

was described in this chapter. All materials that were used to collect data (e.g., 

spreadsheets for data organization), was also integrated as an appendix to permit future PI 

to conduct the project in a similar manner, but in other settings, to determine whether the 
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assertions of this project were duplicated in other areas, such as for all patients who have 

undergone surgical procedures as opposed to solely orthopedic patients only. 

The infection control and prevention department database is a reliable source of 

data by use of an ICD10 coding system to reflect infection rates. Each code is defined to 

ensure reliable definition of SSI across patient electronic records.  Data for infections 

were searched using ICD 10 codes during pre- and post-intervention time period for the 

specific patient sample extracted for this project. This is a reliable method to obtain data, 

as it relied on ICD 10 coding and programming logic to determine rates instead of a 

manual search of patient records.  

Data Collection Procedures 

The procedure for data collection, once approved for execution by GCU and the 

chosen project site, followed three fundamental phases. The first phase was the 

fulfillment of the institutional review board (IRB) approval before the initiation of the 

project for the hospital after consultation with a content expert. IRB approval from Grand 

Canyon University (GCU) was requested for exempt status (Appendix A). The letter of 

request included the intent of the project, the nature of intervention to be implemented, 

the type of data, manner of collection, exact data requested, and the person from whom it 

was requested from.  

Procedures for sampling included the utilization of convenience sampling. The 

participants of the project are solely centered on the healthcare staff of the same-day 

surgery unit. Inclusion criteria were based on the age of the healthcare staff (18 to 65 

years of age) who were directly involved in patient care in the chosen unit. Exclusion 

criteria, on the other hand, were those staff who were not directly involved with patient 
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care and whose age does not fall in the age bracket of 18 to 65 years of age. It was 

explained to the participants that participating in the project was on a voluntary basis 

only. In connection with this, despite the project being voluntary in nature, informed 

consent was still presented to staff members. The PI ensured, during the course of this 

project and beyond, that privacy and anonymity were maintained. Patients were not 

directly involved in the project. Only patient charts were used as one of the fundamental 

information for the project.  

Education provided for the participants, on the other hand, was based on the 

WHO’s (2020) Five Moments for Hand Hygiene. In 2019, The Five Moments for Hand 

Hygiene was introduced and approved by the WHO as a means to diminish the 

worldwide burden of HAIs (Shobowale et al., 2016). In lieu of this, the PI, who is a 

qualified nursing educator for an RN and LPN program, rendered remote educational 

teaching using a PowerPoint presentation via a 25-minute Zoom conference due to the 

COVID-19 crisis. The educational teaching was done twice before the start of the shift in 

order to cover all the shifts for the unit. Additionally, the PI ensured that each participant 

received educational handouts via their respective emails explaining the Five Moments 

for Hand Hygiene (Appendix C). The healthcare staff members were informed that 

participating in the project was voluntary and would not affect their employment status or 

compensation. 

Phase two consisted of the collection of data, which was gathered through the use 

of various methods. First, the EHR was utilized to select post-operative orthopedic cases. 

Unique ID numbers were used to identify the orthopedic cases both pre- and post-

intervention and to examine SSI rates. It is important to note that data from non-
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orthopedic cases were not included and were appropriately discarded since the project 

was aligned towards orthopedic cases only. Also, the date of birth and the medical record 

numbers of patients were not used in this project. Next, pre-intervention SSI rates were 

attained through the hospital’s infection control department. The PI attained pre-

intervention SSI rates from the hospital’s infection control manager, and this data was 

transmitted to the PI via a password-protected flash drive. The purpose of attaining pre-

intervention SSI rates was to serve as a baseline to explore if the evidenced-based 

intervention was successful over a period of three weeks. Next, the WHO’s Hand 

Hygiene Observation Tool was used. Specifically, secret shoppers were coached about 

the technicalities involved in utilizing the tool. The Hand Hygiene Observation Tool was 

used because it allowed individuals to observe hand hygiene opportunities among same-

day surgery staff members and to accurately record data, using the collection tool, per the 

evidence-based instrument (WHO, 2020). 

Participants were instructed using the Five Moments for Hand Hygiene when 

healthcare workers need to apply hand hygiene. Demographic data that was collected 

among the nurses will center on the age, gender, and professional category only. 

Participation in this project was on a voluntary basis only. The intervention involved the 

application of the Five Moments of Hand Hygiene. Concerning this, a 25-minute 

slideshow was presented to the staff in the same-day surgery staff lounge to show the 

details of the Five Moments for Hand Hygiene (Appendix C) and its impact in reducing 

SSIs. The effect of the evidence-based intervention was determined by comparing the 

hand hygiene compliance rates after the implementation and before the implementation 

of the project. Data during this period were collected intermittently by the designated 
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secret shopper and directly encoded in the observation tool, after which it was handed to 

the PI for analysis. 

Phase three involved the organization of data. Collected data were entered into a 

structured Excel spreadsheet that specified the demographic data of the participants, 

demographics of the patients, and hand hygiene opportunities and actions. This data was 

input into the same-day surgery manager’s protected desktop and is only accessible by 

the same-day manager and PI to maintain the confidentiality of data. Data security was 

upheld by certifying that data provisioned was not accessible to anybody through 

ensuring that electronic passwords were protected. Personnel who were not associated 

with the project were not permitted to any project-related data. Passwords were not 

shared, and only the work computer was utilized to review any records containing 

confidential information. Data was reviewed for patients during the three weeks allotted 

for project implementation. After the three-week data collection period and after the 

review of data was completed, physical data was kept in a secured drawer while 

electronic data will be held in a secured password-protected file folder for three years. 

After three years, physical data will be disposed of in designated shredder bins, while 

electronic files collected and generated will be permanently deleted to prevent a breach of 

confidentiality as per facility protocol. 

Data Analysis Procedures 

In describing outcome variables, the investigator proposes to employ descriptive 

statistics, which includes measures of central tendency (e.g., mean, minimum, maximum, 

and standards deviation) of SSI percentage rates in the same-day surgery before and after 

implementation of the intervention. Frequency variables that were included in the study 
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are hand hygiene opportunities based on the five moments, the gender of the healthcare 

staff, and their respective professional category. This project aims to answer the clinical 

question, which is: Will the implementation of the WHO’s Five Moments for Hand 

Hygiene among same-day surgery registered nurses of a northeast training hospital 

improve hand hygiene resulting, thereby resulting in decreased SSIs among post-

operative orthopedic patients over a period of three weeks? The evidence-based 

intervention was compared by comparing the same-day surgery SSI rates after the 

implementation and before the implementation of the project. The intervention will entail 

the application of the Five Moments of Hand Hygiene. 

Concerning inferential statistics, a paired sample t-test was applied to measure 

statistical significance between the pre- and post-SSI percentage rates. Additionally, the 

data obtained from the Hand Hygiene Observation Tool will also be collected. Data 

collected were entered into Statistical Packet for Social Sciences (SPSS) version 26 for 

analysis to identify the correlation of SSI rates and the use of the Five Moments for Hand 

Hygiene. Moreover, in attempting to answer the given question, inferential statistics will 

entail using the paired sample t-test (Flick, 2014). A paired sample t-test was chosen to 

explore the statistical differences between the pre- and post-intervention SSI rates for a 

small sample size. A chi-square was initially chosen to compare the pre- and post-

intervention SSI percentage rates, but due to the anticipated small sample size, a t-test 

was favored. According to Sharpe (2015), the chi-square test is highly sensitive to sample 

size; if the sample size is small or large, findings will not be substantively significant, 

although statistically significant. The investigator chose the level of alpha as 0.05 to 

balance the issue between a Type I and a Type II error. The anticipated outcome for this 
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project was that the use of the Five Moments for Hand Hygiene would increase hand 

hygiene compliance necessary to decrease or prevent the occurrence of SSIs in the same-

day surgery unit. 

Ethical Considerations 

It is of great importance to begin and take into consideration ethical guidelines 

before conducting any project (Yip, Han, & Sng, 2016). As per the Belmont Report, 

guidelines that govern ethical conduct must be directed by ethical principles centered on 

respect for human dignity, beneficence, and justice (Yip et al., 2016). To safeguard 

respect for human dignity, participants for the project must be fully informed and given a 

chance to deny or accept participation duly. To uphold the principle of beneficence, the 

investigator must maximize possible benefits and minimalize conceivable harm for the 

subjects. Lastly, it is the right of the participants to receive fair treatment regardless of 

whether it is at an individual or societal level by constantly reminding them about this 

very important detail.  

Maintaining the privacy of patients is one of the most critical responsibilities a PI 

must uphold in a project (Yip et al., 2016).  The collection of each orthopedic patient was 

obtained from the EHR by the designated data analyst without exposing protected health 

information; thus, direct patient interaction and the use of patients are brought to a 

minimum. Also, a random identifier was used to assign the orthopedic for data collection. 

All types of data collected were subject to deidentification to protect patient privacy.  

The PI instructed all the participants on the significance of becoming a part of the 

project while presenting the desired investigation topic, which is looking into whether the 

implementation of the Five Moments for Hand Hygiene will improve hand hygiene 
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compliance to decrease SSIs among post-operative orthopedic patients. The primary 

investigator of this project did not partake in the enlistment of participants to eliminate 

any chance of coercion. Additionally, participants were made aware that the project is 

voluntary and can withdraw from the project at any time. Participant’s right to 

confidentiality was maintained at all costs by ensuring that any type of personal 

identification was present on any data collection audit tool. Instead, a random 

identification number was assigned to each participant for the sole purpose of data 

collection (Yip et al., 2016).  

Despite the lack of patient identifiers, the data that was collected was stored in the 

same-day surgery’s secured shared electronic hard drive with a unique password only 

accessible by the same-day surgery manager and the PI. This was done to ensure that 

breach of confidentiality did not occur among the data collected. After the three-week 

collection and once a review of data is completed, physical data was kept in a locked 

drawer in the same-day surgery unit manager’s office while electronic data was kept in a 

secured password-protected file folder in the same-day surgery unit’s computer for three 

years. After three years, physical data will be disposed of in designated shredder bins, 

while electronic files collected and generated will be permanently deleted to prevent the 

breach of confidentiality as per facility protocol. 

Limitations 

An anticipated limitation in the project is the short timeframe allotted during the 

implementation phase and the small sample size. Analysis of three weeks of post-

operative orthopedic patient pre- and post-intervention limits the project because of the 

short duration, which does not provide an accurate picture of the fluctuations in capacity, 
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census, and procedural volume. Furthermore, the project sample size is limited because it 

depends on the number of orthopedic cases performed in the same-day surgery unit 

during the three-week project. It was not an accurate indicator of how the chosen 

intervention will impact SSI rates in the chosen unit; thus, it would be ideal if there was a 

larger sample size for the project.  

This limitation is inevitable due to the time allocated to complete the project. 

More time is necessitated to the full extent to observe for valid statistical changes 

(McCusker & Gunaydin, 2015). Limited to post-operative orthopedic patients in one 

given unit limits the generalizability to all post-operative orthopedic patients. 

Delimitation, on the other hand, is centered on the project location due to the high 

incidence rate of SSIs. According to Marra and Edmond (2019), there is a high 

preponderance of post-operative infections in same-day surgery units. Since the focus of 

the project is limited to post-operative orthopedic patients, this limits its generalizability 

to patients of the said unit only. Further studies have suggested that to achieve good 

generalizability when it comes to infection control. The project should be broadly 

applicable to various patients and hospital settings (Hagel et al., 2019). Overall, it is 

anticipated that the application of the evidence-based Five Moments for Hand Hygiene 

will have high generalizability due to its applicability to all high-risk settings (Shobowale 

et al., 2016). 

Summary 

The overall purpose of Chapter 3 was to describe how the use of the Five 

Moments for Hand Hygiene would decrease SSI rates through improving hand 

hygiene compliance using a quantitative quasi-experimental design. The quantitative 
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methodology permits an investigator to use randomized control studies and systematic 

reviews to transfer data in a numerical way (McCusker & Gunaydin, 2015). The literature 

points to strict hand hygiene practices as a direct means of reducing postoperative 

infection rates, increasing patient satisfaction, and decreasing overall hospital expenditure 

(Adeyami & Trueman, 2019; Wiles et al., 2015). 

It was not known if or to what extent the use of the evidence-based Five Moments 

for Hand Hygiene would improve hand hygiene compliance among nurses, thereby 

resulting in a decrease in SSIs among post-operative orthopedic patients on a same-day 

surgical unit. Sustaining strict hand hygiene compliance and accountability is a long-term 

effort that necessitates the healthcare staff’s compliance and full involvement (Doronina 

et al., 2017). The clinical question will center on identifying if the use of the Five 

Moments for Hand Hygiene by nurses will improve hand hygiene compliance necessary 

to reduce the rate of SSIs in the same-day surgery unit. Strict hand hygiene practice 

should be a systematic approach and should be intentional and structured. 

This project was conducted in a 316-bed teaching hospital located in the northeast 

region of the United States. A sample size of 71 post-operative orthopedic cases was 

reviewed in line with the pre- and post-intervention SSI rates. The participants for this 

project included RNs and APs assigned to the unit. An intervention program was 

implemented in the form of decreasing SSIs among post-operative patients by improving 

hand hygiene compliance through the use of the evidence-based Five Moments for Hand 

Hygiene, which is made publicly available for use by the WHO (Dasgupta et al., 2015). 

Concerning the collection of data, data was mobilized through the collection of 

the same-day surgery unit’s baseline infection rate from the hospital infection prevention 
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and control department, the EHR, and the use of the evidence-based Hand Hygiene 

Observation Tool. A secret shopper was oriented regarding the technicalities involved 

with the utilization of the tool. Concerning the participants of the program, a 25-minute 

PowerPoint presentation was given about the WHO’s Five Moments for Hand Hygiene. 

The evidence-based intervention involved the application of the Five Moments of Hand 

Hygiene, which took place in the same-day surgery unit. Findings that were obtained 

were compared with the pre-intervention data from the collection of the same-day surgery 

unit’s infection baseline rate accessed from the hospital infection prevention and control 

department using a paired sample t-test. SPSS, version 26, was used for data analysis.  

All pertinent and vital data that was collected was de-identified to maintain 

confidentiality and anonymity. After three years, all stored physical and electronic data 

collected will be disposed of accordingly to prevent data breach as per facility protocol. 

Limitations for this project were a short three-week timeframe, a small sample size, and 

resistance of staff to change. On the other hand, delimitations were focused on the project 

site and post-operative orthopedic patients. Chapter 4, the next chapter, will extensively 

discuss the data that was collected, implementation, and the results that were obtained 

after the successful implementation of the project. Chapter 5 is a summary of the project 

and the conclusion of the project findings.   
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Chapter 4: Data Analysis and Results 

Due to non-compliance with strict hand hygiene practices, healthcare units like 

the same-day surgery have been plagued with surgical site infections (SSIs; Davis et al., 

2019). This occurrence has led to significant financial losses due to increased overall 

health expenditure and reduced patient satisfaction (Adeyami & Trueman, 2019; Wiles et 

al., 2015). Unfortunately, previous literature has reiterated and emphasized that 

compliance with strict hand hygiene practices have remained to be abysmally low (Le et 

al., 2019; Musu et al., 2017). It is essential to recognize that strict hand hygiene practices 

remain the most formidable means to curtail the spread of infections and prevent the 

emergence of SSIs (Oliveira et al., 2018). The overall premise of this chapter was to 

condense, examine, and present the data after the implementation of the evidence-based 

intervention.   

The purpose of this quantitative project was to determine if implementing the Five 

Moments of Hand Hygiene, over a three-week period, would increase hand hygiene 

compliance, thereby resulting in reduced post-operative infection rates among orthopedic 

patients of a same-day surgery unit, of a teaching medical center that is located in the 

northeast region of the United States. The clinical question for this project was: Will the 

implementation of the WHO’s Five Moments for Hand Hygiene among same-day 

surgery registered nurses of a northeast training hospital improve hand hygiene resulting, 

thereby resulting in decreased SSIs among post-operative orthopedic patients over a 

period of three weeks? It was not known if or to what extent the use of the evidence-

based Five Moments for Hand Hygiene would improve hand hygiene compliance among 
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nurses, thereby resulting in a decrease in SSIs among post-operative orthopedic patients 

on a same-day surgical unit.  

This project utilized a quantitative descriptive methodology with a quasi-

experimental design to evaluate the effectiveness of the Five Moments for Hand Hygiene 

on improving hand hygiene compliance among staff necessary to decrease SSI rates. The 

descriptive data presented in this chapter incorporated a summary of the population and 

their respective characteristics. A description of the process utilized to analyze the data 

was also stipulated. It was anticipated that the results answered the clinical question as 

supported by the findings that were obtained from the project. Overall, the primary 

investigator’s (PI) goal is to lower the SSI rates of the same-day surgery unit of northeast 

training hospital to lower than 2.38%, which was obtained last 2019. 

Chapter 4 will include a narrative of the setting in which the project took place, 

including the demographic and other pertinent characteristics of the participants of the 

project. Information about SSI rates pre- and post-intervention and hand hygiene 

compliance rate were also included. The analytical method used to address the clinical 

question was also defined and justified, followed by the results of the given analytic data, 

and conclusions were also drawn as they directly align with the clinical question. Chapter 

4 is concluded with a summary as it leads to Chapter 5. 

Descriptive Data 

Poor hand hygiene compliance continues to be a challenge not only in the same-

day surgery unit but also for other hospital units and has been the leading cause of SSIs 

(Davis et al., 2019). The Five Moments for Hand Hygiene by the WHO was employed in 

a 316-bed capacity teaching hospital situated in the northeast region of the United States. 
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This chosen project site has only one same-day surgery or ambulatory unit consisting of 

eight registered nurse (RN) staff members, two patient care technicians (PCTs), a same-

day surgery coordinator, and a same-day surgery supervisor. The same-day surgery unit 

has a bed capacity of ten bays and caters to an average of 15 ambulatory procedures 

consisting of knee, shoulder, eye, spine, and other orthopedic procedures.  

Implementation of the Five Moments for Hand Hygiene was rendered on ten (n = 

10) healthcare workers, which was the sample size. For a quick overview, indicated in 

Table 1 are the respective demographic information of the participants who partook in the 

project. A considerable fraction of the sample happens to be young to middle adults, with 

ages ranging from 18 to 51 (90%) and are mostly female (90%). Almost all the 

participants are registered nurses by profession (80%). The profiles of their 

corresponding patients (n = 15) were also examined. The narrative shown in Table 2 

depicts that most of them are middle to senior adults (90%) and mainly female (67%). 

Table 1 

Characteristics: Healthcare Workers 
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Table 2 

Characteristics: Orthopedic Patients 

Orthopedic Patients 

    Characteristics 
Frequency Percent 

Age     

18-35  2 4% 

36-51 23 51% 

52-65 20 44% 

Total 45 100% 

Gender     

Female 30 67% 

Male 15 33% 

Total 45 100% 

Data Analysis Procedures 

Descriptive statistics were used to assist in developing, organizing, and analyzing 

collected information from the same-day surgery unit, including the reasons for non-

compliance with hand hygiene practices. Before implementing the Five Moments for 

Hand Hygiene, all healthcare staff of the same-day surgery unit was reminded that 

participation was voluntary and will not affect either employment status or salary. The 

participants were given a 25-minute PowerPoint presentation regarding the technicalities 

involved in the chosen evidence-based intervention. Additionally, the presentation 

emphasized the five key moments wherein strict hand hygiene practices should be 

employed. 

Primary data included descriptive statistics such as measures of central tendency 

(e.g., mean, minimum/maximum, and standard deviation) of SSI percentage rates in the 

same-day surgery before and after implementation of the intervention. Frequency 

variables: hand hygiene opportunities based on the five moments, the gender of the 

healthcare staff, age of staff, which should not be below 18 and more than 65, and their 

respective professional category. Inferential statistics entailed the application of a paired 
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sample t-test to measure statistical significance between the pre- and post-intervention 

percentage rates for a small sample size. Data gathered was entered into Statistical Packet 

for Social Sciences (SPSS), version 26, for analysis.  

Results 

The Five Moments for Hand Hygiene application in the same-day surgery unit 

was considered effective in decreasing SSI rates among post-operative orthopedic 

patients. Additionally, marked improvement in hygiene compliance among healthcare 

workers was also met after implementing the chosen evidence-based intervention.  From 

the implementation date, strict hand hygiene practices were emphasized based on the five 

opportunities for hand hygiene. Actions per hand hygiene opportunity are shown in 

Figures 1 to 4 (below). Prior to the three-week intervention of the Five Moments for 

Hand Hygiene, the registered nurses who (RNs) volunteered for the project were very 

nearly able to thoroughly comply with the hand hygiene opportunities at two stages, 

“Before an Aseptic Procedure” (97% with just one miss) and “After Body Fluid 

Exposure” (93% or three misses). For the rest of the stages, “Before Patient Contact,” 

“After Patient Contact,” and “After Contact with Patient Surroundings,” the RNs 

committed, on average, approximately ten misses per stage. 

Meanwhile, after applying the Five Moments for Hand Hygiene, misses of RNs 

reduced from an average of 14 misses to an average of two misses per stage/opportunity 

with the inclusion of achieving 100% compliance for stages “Before an Aseptic 

Procedure” and “After Body Fluid Exposure.” On the other hand, the highest realized 

stage of the 2 PCTs is the “After Body Fluid Exposure” with five misses out of 40 

opportunities. Overall, the average omitted opportunity count is ten during pre-
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Table 3 

Descriptive Statistics for Compliance Rates Pre- and Post -Intervention 
Descriptive 

Statistics 
M Median 

Standard 

Deviation 
Range Minimum Maximum Count 

Pre-Intervention 77.8 79.2 5.4 15.0 69.0 84 10 

Post-Intervention 96.3 96.1 3.4 11.1 88.9   1 10 

Figure 5 shows a comparison between compliance rates done before and after the 

intervention of the Five Moments for Hand Hygiene. Table 3, on the other hand, shows 

the mean compliance of the post group is 96.3 is higher than the mean compliance of the 

pre-group by 18.5 percentage points. Table 4 shows the paired sample t-test result 

confirms there is evidence to say there is a significant difference between the means of 

the pre and post-intervention groups as evidenced by p < 0.0001. The pre-intervention 

compliance rates are spread more widely compared to post-intervention (SD of 5.4 vs. 

3.4), which implies that the post-group compliance rates are closer to each other or do not 

deviate far from the mean of 96.3. The post-group infection rates demonstrate lower 

figures (M = 3.6) than the pre-intervention group’s infection rates (M = 2.3). The 

numbers are similarly spread out where standard deviations do not differ as much (Pre-

group SD = 0.4; Post-group SD = 0.5). Box-and-Whisker Plots, as displayed in Figure 6, 

shows the difference in the infection rates before and after applying the Five Moments for 

Hand Hygiene. 

Table 4 

t-Test Results Pre- and Post-Intervention Compliance Group Means 

Intervention n Mean t-crit    p 

Pre 10 77.8% 1.83 0.000000148 

Post 10 96.3%   
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Figure 6. Comparison of SSI rates pre- and post-intervention. 

Table 5 

Descriptive Statistics for Infection Rates Pre- and Post-Intervention 

Descriptive Statistics Mean Median 
Standard 

Deviation 
Range Minimum Maximum Count 

Pre-Intervention 3.6 3.5 0.4 1.02 3.05 4.07 10 

Post-Intervention 2.3 2.1 0.5 1.06 2.01 3.07 10 

To answer the clinical question on whether the difference between 3.57 (pre-

intervention infection rates mean) and 2.3 (post-intervention infection rates mean) is 

significant, the paired sample t-test generated a t-statistic that is greater than 2.26. The 

value of 3.57 was computed by percentage / ratio of 1 infected patient out of the 28 total 

patients sampled. The value of 2.3, on the other hand, is the infection rate which was 

obtained by percentage / ratio of infected patient out of the 43 total patients sampled. 

Table 6, as shown below, shows that the actual t-statistics of 16.99 is greater than 2.26, 

which tells the reader that, based on the evidence, there is reason to say that there is a 

significant difference between the means of the pre- and post-intervention infection 

groups (p <0.0001). 
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Table 6 

t-Test Results Pre- and Post-Intervention Infection Group Means 

Intervention n Median t-crit p 

Pre 10 3.6% 2.26  0.000000038 

Post 10 2.3%   

Summary 

This project sought to improve SSI rates among post-operative patients of the 

same-day surgery unit by improving hand hygiene compliance. Though not an entirely 

original concept, the implementation of the Five Moments for Hand Hygiene has always 

been a practice of healthcare staff, further emphasis is essential to promote retention and, 

thereby, decrease SSI rates among post-operative orthopedic patients (Salmon et al., 

2015). The quantitative methodology has shown an association between improving hand 

hygiene practices and SSI rates. Through the utilization of descriptive statistics and a 

paired sample t-test, positive results have been achieved, as evidenced by an overall drop 

in SSI rate from 3.6% to 2.3% depicting a decrease in 1.3 percentage points (p <0.0001). 

On the other hand, the hand hygiene compliance rate considerably improved from 77.8% 

to 96.3%, depicting a marked increase by 18.5 percentage points (p < 0.0001). 

Based on the outcome, the clinical question presented in the project was answered 

as to whether improving hand hygiene reduces SSI rates. Although substantial results 

have been obtained, it has always been proven that the implementation of evidence-based 

intervention would create an impact in improving hand hygiene compliance necessary to 

reduce SSI rates. More time and a larger sample size are necessary for the project to 

further identify the Five Moments for Hand Hygiene effectiveness in decreasing SSI rates 

among patients who underwent orthopedic procedures in the same-day surgery unit. 

Chapter 5 follows a provision of the general importance of the project, a summary of the 
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clinical question, and a report of the project’s findings. The chapter also stipulated the 

implications of the project, recommendations for future projects, and future practice.  
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Chapter 5: Summary, Conclusions, and Recommendations 

Surgical site infections (SSIs) are considered to be a preventable type of hospital-

acquired infection (HAI) that results in a poor quality of life, injury, and added length of 

stay for patients (Qvistgaard et al., 2019). As Adeyemi and Truman (2019) posited, on an 

annual basis, billions of dollars are spent on SSIs, which can result in unwarranted 

expenditures for both the patient and the organization. The literature review presented on 

this project focused on the reasons involved with the increasing SSI rates in the same-day 

surgery unit and innovative solutions geared towards decreasing such preventable 

occurrence. 

The purpose of this quantitative project was to determine if implementing the Five 

Moments of Hand Hygiene, over a three-week period, would increase hand hygiene 

compliance, thereby resulting in reduced post-operative infection rates among orthopedic 

patients of a same-day surgery unit, of a teaching medical center that is located in the 

northeast region of the United States. Hand hygiene always has and will continuously be 

the single most cost-efficient means to prevent the transmission of hospital-borne 

pathogens (Hagel et al., 2019). To augment and improve hand hygiene practices, the 

World Health Organization (WHO; 2020) has advocated the Five Moments for Hand 

Hygiene as an evidence-based approach to remind healthcare staff about the significance 

of cleaning their hands during the five critical moments of patient care (Moghnieh, 2017). 

The clinical question that guided this project was will implementing the WHO’s 

Five Moments for Hand Hygiene among same-day surgery registered nurses of a 

northeast training hospital improve hand hygiene, thereby resulting in a decrease in SSIs 

among post-operative orthopedic patients? This project intended to reduce the incidence 
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of SSIs among post-operative patients in the same-day surgery unit by applying the Five 

Moments for Hand Hygiene. 

Chapter 5 of this project delivers a synopsis of the project’s significance, a 

summary of the project, a summary of the findings and conclusions based on data 

analysis, and results of the project. This chapter will also define this project’s implication 

to practice and focus on theoretical and practical improvements. Recommendation for 

future projects and future practice were stipulated relative to the importance of advancing 

scientific knowledge concerning SSI reduction and hand hygiene improvement 

interventions. 

Summary of the Project 

Considering that the consistent approach to improving hand hygiene practices is 

not a new concept among healthcare workers, it is expected that the Five Moments for 

Hand Hygiene will yield significant results concerning SSI rates in the same-day surgery 

unit. It is not known if and to what extent the employment of the Five Moments for Hand 

Hygiene in the same-day surgery unit will increase hand hygiene compliance among 

nursing staff resulting in a decline in SSI rates among post-operative orthopedic patients.  

The clinical question for this project examined if the implementation of the 

WHO’s Five Moments for Hand Hygiene among same-day surgery nurses in a northeast 

training hospital improves hand hygiene resulting in a decrease in SSIs among post-

operative orthopedic patients. It was previously mentioned that the same-day surgery is 

one of the hospital’s units that is at risk for the development of HAIs due to the lack of 

compliance to strict hand hygiene practices owing to its fast-paced and overwhelming 

setting (Davis et al., 2019; Gillespie et al., 2015). Improving hand hygiene practices is an 



85 

 

essential initiative as hand hygiene compliance remains to be a very prominent problem 

among healthcare workers in all hospital settings (Doronina et al., 2017). 

The theoretical framework that guided this project was the health belief model 

(HBM). The utilization of a theoretical framework that centers on behavioral changes are 

critical to achieving success regarding the sough-out goal of improving hand hygiene 

compliance. The HBM aligns with and supports interventions centered on behavioral 

changes necessary to improve and augment hand hygiene practices among healthcare 

workers (Zeigheimat et al., 2016). According to the model, in general, four major basic 

principles enables an individual to consider behavioral changes that are imperative in 

averting illness (Jeihooni et al., 2017). Overall, improving and centering an intervention 

towards an individual’s behavior facilitates a better understanding of the factors that 

enable and impedes a healthcare worker’s hand hygiene compliance (Jeong & Kim, 

2016).  

Gaps were noted on the importance of strict hand hygiene practices. In addressing 

this gap, the intervention that was implemented for this project was the Five Moments for 

Hand Hygiene. The Five Moments for Hand Hygiene is an evidence-based methodology 

that centers on the five essential scenarios where all healthcare staff should render strict 

hand hygiene practices to prevent the spread of disease-causing pathogens (Salmon et al., 

2015). In line with this, the WHO’s Hand Hygiene Observation Tool was utilized as a 

means to measure and observe hand hygiene compliance among the staff of the same-day 

surgery unit of the chosen project site. The Hand Hygiene Observation Tool is a powerful 

and efficient tool that infection control experts can use to monitor lapses that can be very 

useful in augmenting hand hygiene practices among healthcare staff essential in reducing 
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overall infection rates (Salmon et al., 2015). Pre-intervention data centered on SSI rates 

were obtained from the infection control department of the chosen facility and given to 

the PI via a password-protected flash drive.  

This quantitative quasi-experimental project produced substantial results by 

creating a constructive impact on healthcare workers’ behavior in improving hand 

hygiene compliance necessary to reduce SSI rates. Additionally, this chapter offered a 

summary of the findings and conclusion of the project. It also intends to provide the 

theoretical and practical implications of future practice and offers recommendations 

based on the project findings. 

Summary of Findings and Conclusion 

The continuous upsurge of SSIs remains a plaguing problem not only in the same-

day surgery unit but also in other operative settings in the hospital (Davis et al., 2019). In 

improving hand hygiene compliance, nurses are deliberated as valuable initiators of 

change essential to facilitating compliance among other healthcare workers (Doronina et 

al., 2017). This practice improvement project aimed to reduce post-operative infection 

rates in the same-day surgery unit by improving hand hygiene practices among healthcare 

staff. The application of the Five Moments for Hand Hygiene was deliberated as being 

successful in curtailing SSI rates among post-operative orthopedic patients. In addition to 

this, a significant improvement in hand hygiene compliance was attained after the 

execution and employment of the selected evidence-based intervention. Prior to the three-

week implementation phase, the healthcare staff who participated in the project barely 

complied with the opportunities for hand hygiene. Meanwhile, after the application of the 

Five Moments for Hand Hygiene, marked improvement has been achieved, showing a 
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well-defined distinction that the intervention was positive. This translates to an efficacy 

rate of 96% as compared to a pre-intervention percentage of 80%. 

The clinical question for this project was will the implementation of the WHO’s 

Five Moments for Hand Hygiene among same-day surgery registered nurses of a 

northeast training hospital improve hand hygiene resulting, thereby resulting in decreased 

SSIs among post-operative orthopedic patients over a period of three weeks? This clinical 

question was centered on improving hand hygiene compliance by fortifying the same-day 

surgery staff’s knowledge of strict hand hygiene practices necessary to decrease 

postoperative infection rates. The applied intervention is the evidence-based Five 

Moments for Hand Hygiene founded and enacted by the WHO (Shobowale et al., 2016). 

Through the utilization of a t-test and descriptive statistics, promising results have been 

reached, as evidenced by an overall decline in SSI rates from 3.6% to 2.3%. Based on the 

result, the clinical question was answered as to whether improving hand hygiene reduces 

SSI rates by 1.3 percentage points and an overall increase in hand hygiene compliance 

among healthcare workers of the same-day surgery unit by 18.5 percentage points p = 

0.000. At the end of the three-week collection phase, significant results were obtained, 

which included a marked reduction in postoperative SSI rates by 1.3 percentage points.  

With these noteworthy results obtained, this project may yield favorable results 

not only in the same-day surgery unit but also for all operative settings. The application 

of such an endeavor will result in a marked decrease in infection rates and a noticeable 

improvement in patient satisfaction. As Doronina et al. (2017) emphasized in previous 

entries, strict hand hygiene compliance is an essential component in permanently 

curtailing the increasing incidence of postoperative infection. Generally, this quality 
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improvement project intended to improve hand hygiene practices to permanently curtail 

SSI rates among post-operative patients of the same-day surgery unit in a northeast 

regional teaching medical center has achieved its goal.  

Implications 

This quantitative quality improvement project was implemented to improve post-

operative infection rates in the same-day surgery unit by improving hand hygiene 

practices among its members. Additionally, this project perused a quasi-experimental 

design to compare the pre-SSI rates before the intervention and post-SSI rates after the 

evidence-based intervention. This project aided the members of the same-day surgery 

unit to become more profound advocates and promoters for patient safety and gained 

more accountability for concerning practice and personal improvement. The project also 

recognized how present and upcoming employees are should be adequately trained and 

educated towards adhering to evidence-based recommendations and interventions. 

Initiatives and campaigns emphasizing hand hygiene promotion are essential factors not 

only decreasing the transmission of disease-causing pathogens but, more importantly, in 

directly improving and reducing operative site infections.  

The strengths of this project were attributed to the PI’s capacity to acquire and 

integrate the current SSI rate from the hospital infection control department. A 

collaborative endeavor was achieved with the same-day surgery unit, infection control 

department, and management when the infection control experts presented the concurrent 

SSI rate for the chosen project site. All healthcare staff of the same-day surgery unit 

found the ability to voice out and participate in this endeavor geared towards reducing 

SSI rates. The identified weakness of this project was the lack of time to fully implement 
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the intervention and the small sample size from the same-day surgery unit. Statistically, 

results implied that the implementation of the Five Moments of Hand Hygiene 

implementation was beneficial and is applicable for future practice by improving 

adherence and behavior of healthcare staff towards proper hand hygiene practices as 

evidenced by a marked improvement in SSI rates from 3.6% to 1.3% and hand hygiene 

compliance rates from 77.8% to 96.3%. Furthermore, this section will expound on the 

theoretical implications, practical implications, and future implications based on the 

findings that were obtained from this project. 

Theoretical implications. This quantitative quality improvement project was 

implemented with the perusal of the health belief model as its framework. With the health 

belief model, it is anticipated that hand hygiene practices were achieved once all 

healthcare staff engages in preventive health behaviors. High workload and short staffing 

were identified as one of the impediments that inhibit a healthcare worker from adhering 

to evidence-based practice (Musu et al., 2017; Scheithauer et al., 2017). Focusing on 

behavior reforms as reiterated in the health belief model is key to improving and 

adherence to strict hand hygiene practices. As mentioned by Jeihooni et al. (2017), 

interventions centered on behavioral reforms are essential in obtaining success on 

evidence-based interventions like the Five Moments for Hand Hygiene. Additionally, 

improvement in hand hygiene compliance does not necessarily depend on technology; 

instead, it is highly dependent on modifications geared towards a healthcare worker’s 

behavioral attributes (Vikke et al., 2019).  

After the three weeks of implementing the Five Moments for Hand Hygiene, the 

SSI rate has marginally dropped from 3.6% to 2.3%, and the hand hygiene compliance 
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rate has dramatically improved from 77.8% to 96.3%. This can be directly attributed to 

the increased awareness of staff on the benefits of complying and adhering with the 

evidence-based intervention. Changes in behavior is an intricate process that 

encompasses a blend of education, enthusiasm, and a change in the organizational 

schematics. Overall, the sustained and permanent implementation of a behavior-centered 

approach is an innovative way to improve how healthcare workers comply with norms 

necessary to improve patient outcomes (Jeong & Kim, 2016). 

Practical implications. The purpose of this project was to improve SSI rates by 

improving hand hygiene compliance using the evidence-based Five Moments for Hand 

Hygiene. The delimiting elements of innovative ideas to solve actual and substantial 

problems based on the project were the project site and orthopedic clients at this northeast 

regional training hospital. The practice implication that can be derived from this project is 

the constant staff awareness regarding strict hand hygiene practices, which is rudimentary 

in permanently curtailing the SSI rate to improve patient outcomes. After obtaining 

successful results, this initiative may also apply to other hospital settings with high 

infection rates. The project interventions incorporated the application of a behaviorally 

oriented intervention in improving hand hygiene compliance among the healthcare team, 

thus achieving favorable results in reducing the SSI rate in the same-day surgery unit. 

After a careful assessment of the same-day surgery unit’s healthcare team, it was 

observed that all members made sure that awareness regarding strict hand hygiene 

practices was upheld and practiced. After the three-week employment of the evidence-

based intervention, it was noted that the unit, as mentioned above, continued to oversee 

the progress of the improving SSI rate among post-operative orthopedic patients for 
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proper identification of continued success not only for the chosen unit but for the entirety 

of the whole facility. Additionally, it was decided by the site’s management to adopt and 

continue the project as an endeavor to continuously decrease the overall infection rate 

and motivate the entire facility on the importance of adhering to strict hand hygiene 

practices.   

Future implications. This project found a profound inclination between strict 

hand hygiene practices and SSI rates. Despite the limited time frame allotted for the 

project, continued application of the Five Moments for Hand Hygiene was proven to be 

beneficial in improving hand hygiene compliance and, more importantly, an 

improvement in SSI rates. Future projects may scrutinize the perused theoretical 

framework and its applicability in other relevant hospital settings and other essential 

healthcare service lines, such as other departments that render operative procedures. 

Literature has proven that the continued use of the Five Moments for Hand Hygiene 

would allow other existing service-line groups to benefit from the evidence-based 

intervention (Salmon et al., 2015; Shobowale et al., 2016). The enactment of other 

evidence-based interventions and propositioned causational resolutions are crucial to 

decrease the gap of understanding between the importance of strict hand hygiene 

practices and the reduction of overall SSI rates. This recommendation for future projects 

may prove beneficial for existing health organizations since SSI rates are New Jersey 

state-mandated estimations to which the public has access.  

Recommendations 

The recommendations from this project are centered on three fundamental 

elements, which are related to the clinical question, the results of the project, and the 
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theory used to guide the project. The short-term implications of the results insinuate that 

the evidence-based practice intervention, when generally implemented in the healthcare 

setting through advanced education and training, can prevent and permanently curtail the 

incidence of infection. It is a must that all managers and policymakers ensure that all 

healthcare workers maintain strict hand hygiene practices for patient safety purposes. On 

the other hand, the long-term implication should focus on regular hand hygiene education 

to reinforce an increased awareness of the direct link between strict hand hygiene 

practices and the emergence of SSIs. Ongoing and consistent means of educating 

healthcare workers on strict hand hygiene practices should be established and 

implemented to augment all healthcare workers’ knowledge on hand hygiene practices to 

control the increasing rates of infection, most notably in surgical settings (Kaya et al., 

2015).  

Recommendations for future projects. This project utilized a quantitative 

methodology to implement a systematized process of improving hand hygiene practices 

proven to be essential in decreasing SSI rates. For upcoming projects, it would be 

beneficial to utilize a qualitative method to facilitate a better expression of the 

individual’s viewpoint regarding the practical application of the evidence-based 

intervention to develop the chance to develop more scientific insights. In working 

towards permanently curtailing the rate of infection among orthopedic clients, it is a must 

for all surgical units to establish an accurate evaluation of the best course of action to 

achieve this endeavor. To ensure sustainability for such an initiative, it is recommended 

that the hospital management should focus its resources on augmenting education and 
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training focused on competencies and standards centered on improving hand hygiene 

compliance and ultimately diminishing the incidence of SSIs. 

The next recommendation for future projects is the provision of sufficient time for 

the implementation phase of the project. Expansion of the implementation phase to at 

least three months would facilitate an increase in sample size for better appraisal and 

analysis purposes. The provision of more time allows for the influx of good feedback 

necessary for the amendment of the project. Aside from increasing the time frame for the 

project, it is also favorable to expand the evidence-based intervention to all shifts to see 

the initiative’s generalizability on a wide-scale basis. Lastly, it is recommended that 

essential data is distributed to other integral units of the hospital to promote a general 

atmosphere of awareness regarding infection control and to break any impediments that 

hinder effective communication processes among units. 

Recommendations for practice. Nursing’s role in serving as the backbone for 

significant improvements in healthcare with the aid of evidence-based practice should 

endure and never come to a halt. Quality of care is carefully established and appropriately 

provisioned to patients when there are a continuous partnership and alliance among 

integral members of the healthcare team. Organizations like The Joint Commission 

(TJC), WHO, and the CDC are straightforwardly aligned and critical with the emergence 

of infection, instigating a sense of urgency among healthcare workers for improving 

practice. Under current infection control practices, SSIs are considered to be one of the 

most preventable infections that can be acquired in the hospital setting but still take place 

hence resulting in major healthcare expenditures and lost reimbursements to hospitals and 

other healthcare facilities.  
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To instill the importance of improving practice and instill a sense of responsibility 

among members of the healthcare team, it would be recommended to introduce the Five 

Moments for Hand Hygiene concept during hospital-wide orientations. This is a clear 

reflection of the senior leadership’s competency and commitment when a culture of 

infection control prevention and a standardized process of adhering to strict hand hygiene 

practices is presented to newly hired individuals. Another essential recommendation is to 

facilitate a follow-up competency validation rendered for all healthcare team members 

involving strict adherence to hand hygiene compliance on an annual basis. This enables a 

sense of accountability and ensures that all nurses and PCTs receive proper training on 

infection control practices to eliminate the incidence of SSIs.  
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