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ABSTRACT 

BACKGROUND AND LITERATURE REVIEW:  Hand hygiene (HH) is the number one way to 

reduce healthcare associated infections (HAI). These infections account for increased morbidity 

and mortality and are linked with poor HH among anesthesia personnel.  Anesthesia provider HH 

compliance is low, and with solid HH guidelines available, increasing their compliance is 

paramount in reducing HAIs.   

PURPOSE: This study aims to assess anesthesia provider HH recognition and compliance among 

student registered nurse anesthetists (SRNA) at Marian University and certified registered nurse 

anesthetists (CRNA) at a large urban academic hospital in St. Louis, Missouri. 

METHODS: A one-time eleven question survey will be administered online through Qualtrics 

assessing knowledge and compliance of the WHO five moments of HH in the operating room 

(OR).  The survey is based on a validated survey instrument and consists of five questions 

regarding moments to perform HH and six questions regarding demographics.  

IMPLEMENTATION PLAN/PROCEDURE: Over four weeks, the survey will be administered 

to 170 anesthesia providers to include 101 CRNAs, 68 SRNAs, and 1 MDA.  Qualtrics will be 

utilized to deliver the survey link to respondent emails and collect responses electronically.  This 

project is supported by Marian University, Leighton School of Nursing, Department of Nurse 

anesthesia faculty.  

IMPLICATIONS/CONCLUSIONS:  Increasing HH among anesthesia providers will reduce 

HAIs and increase patient outcomes.  Multimodal strategies work best, including increased 

access to HH products and those that include an education element.  Long term success of these 

interventions is related to sustainment efforts of the institution and will likely decrease over time 
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without them. Understanding current HH recognition and compliance is the first step to 

increasing HH performance rates and is the focus of this study.      

KEYWORDS: anesthesia, hand hygiene, compliance, barriers, guidelines, operating 
room 
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Assessing Anesthesia Provider Recognition and Compliance of the World Health Organization 

Five Moments of Hand Hygiene in the Operating Room. 

INTRODUCTION 

This project is submitted to the faculty of Marian University Leighton School of Nursing 

as partial fulfillment of degree requirements for the Doctor of Nursing Practice, Nurse anesthesia 

track. The Centers for Disease Control (CDC) (2016) estimates nearly 1.7 million healthcare 

associated infections (HAI) each year resulting in approximately 99,000 deaths (Centers for 

Disease Control, 2016).  The effectiveness of HH in the prevention of HAIs is well established 

(Centers for Disease Control [CDC], 2002; Stewardson & Pittet, 2018; World Health 

Organization [WHO], 2009).  Yet, there is evidence supporting low HH compliance rates by 

anesthesia providers in the operative setting (Biddle & Shah, 2012; Megeus, Nilsson, Karlsson, 

Eriksson, & Andersson, 2015) increasing infection risks for patients (Loftus et al., 2011; 

Stewardson & Pittet, 2018).  Improved compliance with established HH guidelines by anesthesia 

providers has potential to reduce HAIs (WHO, 2009) contributing to medical cost savings and 

improved patient outcomes (Office of Disease Prevention and Health Promotion [ODPHP], 

2020).  This project aims to assess anesthesia provider HH recognition and compliance of the 

WHO five moments of HH in the OR among SRNAs at Marian University and CRNAs at a 

large, urban, academic hospital in St. Louis, Missouri.  

BACKGROUND 

HAIs, or nosocomial infections, are infections that patients acquire while receiving 

medical and surgical services in hospitals and other health care facilities (Patient Care Link 

[PCL], 2020).  According to the Office of Disease Prevention and Health Promotion (2020), one 



ANESTHESIA PROVIDER HAND HYGIENE RECOGNITION 7

out of every twenty-five patients will experience a HAI.  These infections detrimentally impact 

patient safety, prolong hospital stays, increase readmission rates, creates additional institutional 

and patient financial burdens while potentially limiting reimbursement (Hong et al., 2015; WHO, 

2009).  

The WHO (2009) considers failure to perform HH as the leading cause of HAIs, thus 

increased performance of HH is a leading measure to reduce HAIs (Stewardson & Pittet, 2018).  

Hands play a major role in health care associated pathogen transmission, as they come into direct 

contact with these organisms, and transmit them (WHO, 2009).  As such, a major strategy to 

reduce the prevalence of HAIs is increased HH performance (CDC, 2002; WHO, 2009).  The 

World Health Organization (2009) put forth evidenced based HH guidelines with recommended 

HH techniques along with five moments to perform hand hygiene (see Appendix A).  These 

include before touching a patient, before clean/aseptic technique, after body fluid exposure, after 

touching a patient, and after touching patient surroundings (WHO, 2009). 

Anesthesia providers frequently encounter the WHO’s (2009) five opportune moments 

for HH while in the performance of routine anesthesia care making them pivotal in the reduction 

of HAIs (Loftus et al., 2008; Loftus et al., 2011).  Anesthesia providers are frequently touching 

the patient and the patient environment providing multiple opportunities to perform HH.  Of 

particular concern in the environment was the finding of multi-drug resistant bacteria on the 

adjustable pressure limiting (APL) valve and the agent dial on the anesthesia machine, which are 

used numerous times while providing anesthesia (Loftus et al., 2008).  Thus, the need to 

maintain established HH practices for anesthesia providers is paramount.   
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Nevertheless, with a myriad of evidence demonstrating the effectiveness of HH in 

reducing HAIs, anesthesia provider HH compliance remains low (Biddle & Shah, 2012; Megeus 

et al., 2015).  Megeus et al. (2015) observed HH compliance of anesthesia providers in 94 

surgeries utilizing the WHO (2009) guidelines, noting 2,393 opportunities.  Results indicated an 

overall compliance rate of 8.1% with a low of 2.2% during induction of anesthesia and a high of 

15.9% after body fluid exposure. Similar results were found by Biddle & Shah (2012), who 

observed over 8,000 HH opportunities with an aggregate failure rate of 82%.  Regardless of the 

type of observational study, results consistently indicated that anesthesia providers have an 

exceptionally low HH compliance rate.  Rowlands et al. (2014), for example, used video 

observation to monitor the WHO (2009) five moments.  Again, this study found low anesthesia 

HH compliance to be 2.9%.  In another study using covert direct observations in 28 surgeries 

over 60 hours, HH compliance was found to be 2% to 8% with anesthesia personnel (Krediet, 

Kalkman, Bonten, Gigengack, & Barach, 2011).   

To account for these low compliance rates, studies have examined barriers to the five 

moments of HH.  Inconvenience to anesthesia workflow and forgetfulness (Pederson et al., 

2017), lack of easy access to HH dispensers (Munoz-Price, Patel, Banks, & Arheart, 2014), 

knowledge deficits regarding the five moments as they relate to anesthesia HH (Fernandez et al., 

2015), and irritant contact dermatitis related to frequent HH with alcohol agents, have been 

documented as associated barriers effecting compliance rates.  

The evidence is clear, HH compliance is low among anesthesia providers placing patients 

at risk for infection and poor outcomes related to pathogen transmission via contaminated hands.  

This study serves as a first step to recognize HH knowledge deficits and barriers related to the 
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WHO’s (2009) five moments of HH guidelines to improve quality of care among future and 

current CRNAs.    

PROBLEM STATEMENT 

Among anesthesia providers, those that know the WHO’s five moments of HH compared 

with those that do not, will have higher HH compliance rates.  Lack of recognition by anesthesia 

providers of the five WHO’s (2009) HH moments coupled with limited access to HH products 

accounts for two main reasons for decreased compliance among this population (Bellaard-Smith 

& Gillespie, 2012; Munoz-Price, Patel, Banks, & Arheart, 2014).  Focusing interventions on 

these two barriers, should increase compliance.  However, understanding the current state of HH 

recognition and compliance is the first step and is the focus of this study. 

ORGINATION “GAP” ANALYSIS 

Direct observation and partnering with multiple anesthesia providers revealed that many 

HH opportunities are missed by anesthesia providers to include certified registered nurse 

anesthetists (CRNA) and anesthesiologists (MDA). HH compliance is well established and is a 

focus for these providers in many clinical settings. With low compliance rates from anesthesia 

staff, an obvious best practice gap exists.  With a culture that supports evidenced based practice 

and infection control, the decision was made to assess and increase HH compliance with this 

project.  CRNA use is increasing in Indiana, and with the pivotal nature anesthesia has on 

affecting HAIs, the relevancy of this project is clear.  

LITERATURE REVIEW 
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 Literature supporting this study was gathered using the Pubmed database.  The following 

search terms (anesthesia hand hygiene, compliance, barriers, guidelines, operating room) yielded 

157 results.  As the topic of anesthesia provider HH has not been routinely studied, literature 

falling outside of the five-year cut off mark were included if they involved HH, barriers to HH, 

anesthesia, guidelines to HH, and interventions to increase HH with anesthesia.   

GUIDELINES 

While not specific to anesthesia providers, there is an abundance of literature regarding 

HH and guidelines by which it should be performed.  Most, if not all, of these guidelines rely on 

the WHOs (2009) five moments of HH recommendations as a foundation such as those found by 

the CDC, American Association of Nurse Anesthetists (AANA), and the International Society for 

Infectious Diseases.  These include performing correct HH 1) before patient contact 2) before 

aseptic tasks 3) after body fluid exposure 4) after patient contact and 5) after contact with patient 

environment (WHO, 2009).  The CDC (2002) guidelines expanded on previous versions of the 

WHOs five moments to perform HH after removing gloves, before moving to a clean body site 

after touching a dirty site, before eating, and after restroom use.  As the nature of HH guidance is 

inclusive of all environments, Munoz-Price et al. (2013) posited that there were no established 

guidelines for anesthesia providers.  This notion seemed warranted after review of the literature 

as many studies applied the WHOs (2009) five moments without giving explanation to how these 

moments are experienced from the anesthesia perspective.  For example, contact with body 

fluids must be considered while in the performance of intubation (Munoz-Price et al., 2019).  

Ambiguity when clinically applying and lack of detailed explanation related to anesthesia may 

be associated with knowledge deficits as a barrier to decreased HH compliance.  As a leading 
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body in anesthesia, the (AANA) published HH guidelines to reduce infections related to the 

practice of anesthesia.  However, these guidelines echo previous notions by Munoz-Price et al. 

(2013), as they mirror the WHOs (2009) HH five moments.  The AANA guidelines include the 

performance of HH before “patient contact, donning protective equipment, and performing 

invasive procedures (e.g., catheter insertion, epidurals, surgery)” and after “contact with patient’s 

skin and immediate surroundings (e.g., bedside area), contamination, contact with body fluids 

and wounds, removing protective equipment, and using the restroom” (American Association of 

Nurse Anesthetists [AANA], 2015, p. 3).  While not explicitly defined for anesthesia, performing 

HH during the WHOs five moments is a common denominator among all HH guidelines and 

recommendations.  As such, these five moments will be the basis for this study.   

INTERVENTIONS 

With established evidence linking poor hand hygiene with HAIs, quality improvement 

initiatives have evaluated interventions to increase compliance institution wide including with 

anesthesia.  Interventions shown to increase HH compliance include reminders, performance 

feedback, managerial support (WHO, 2009). Other interventions, such as education and 

increased access to HH products, have proven more effective.  Out of seven studies supporting 

this project that evaluated hand hygiene compliance interventions, three studies found that 

increased access to products increased compliance (Koff et al., 2016; Munoz-Price et al., 2014; 

Parks, Schoeder, & Galgon, 2015), one study found that education promoted increased hand 

hygiene compliance (Plemmons, Marcenaro, Oermann, Thompson, & Vacchiano, 2019), and 

three found both interventions to be effective (Bellaard-Smith & Gillespie, 2012; Paul, 

Kuszajewski, Davenport, Thompson, & Morgan, 2019; Scheithauer et al., 2013).  Munoz-Price et 
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al. (2014) randomized crossover study included forty anesthesia providers with observations of 

80 procedures for 157 hours and noted 122 HH events.  In this study, placing an alcohol hand 

dispenser on the anesthesia machine increased compliance from .5 to .8 events per hour which 

was statistically significant.  While this study demonstrated the effectiveness of increasing HH 

products, others have shown the efficacy of increased education or both regarding HH. A study 

by Scheithauer et al. (2013) found an increase in compliance by placing HH dispensers on or 

near anesthesia workstations.  Within this study, there were over 12,143 total opportunities for 

HH observed.  Baseline observation compliance was 10% and post intervention compliance was 

raised to 29%.  This study also implemented teaching on hand hygiene moments contributing to 

increased compliance.  Using a convenience sample of CRNAs, Plemmons et al. (2019) 

compared a preintervention self-survey assessment of HH practices against direct observations of 

infection control practices related HH with CRNAs.  The intervention consisted of a 30-minute 

education session presented monthly anesthesia staff meetings presenting and discussing current 

evidence-based guidelines related to HH.  Flyers mirroring the education were strategically 

placed as well.  Baseline compliance was 8.6% increasing to 34.5% post intervention.  

Interestingly, a three month follow up observation noted the compliance rate decreased to 23.3%, 

which suggested that implemented interventions need sustainment measures to ensure their long-

term effects. 

As evidenced herein, several interventions have proven effective at increasing HH 

compliance with anesthesia providers.  However, a common theme of failed HH compliance 

interventions is the lack of accompanying education, (Bolon, 2016).  Paul et al. (2019) 

demonstrated the effectiveness of a multimodal approach within their study.  Recognizing that 
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hand hygiene compliance was low in their institution, they performed a pre and post intervention 

observation model to assess the effectiveness of increased HH products coupled with education 

reinforcing the proper moments to perform HH.  They observed a total of 1,301 HH 

opportunities, 436 pre intervention and 432, post intervention, and another 433 sixty days after 

post implementation.  HH compliance was 1.4% preintervention, 43.1% post intervention and 

37.9% sixty days post implementation.  These results demonstrate the effectiveness of a 

multimodal approach that includes an education element.  They also support other findings, such 

as that from (Plemmons et al., 2019), that effectiveness of an implemented intervention will 

decrease with time without supportive maintenance efforts.   

The WHO has established HH guidelines that are translatable to the anesthesia provider.  

With low HH compliance rates and links to HAIs, it is imperative to increase anesthesia provider 

hand hygiene compliance.  As supported by the evidence, the best interventions follow a 

multimodal approach to include increased access to HH products and increased education 

regarding HH moments while in the performance of anesthesia. The current study will assess 

these two notions as the first step toward increasing HH compliance rates among future and 

current anesthesia providers.  

EVIDENCE BASED PRACTICE: VERIFICATION OF CHOSEN OPTION 

Every HH guideline from the CDCs to the AANAs is based on the WHO (2009) five 

moments of HH.  This evidence based clinical practice guideline (CPG) is the basis of nearly 

every HH policy in the United States, and many more around the world (WHO, 2009).  

Additionally, every observational HH study has utilized this model to guide their assessments 

and interventions, making it an ideal fit for this project.  
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THEORETICAL MODEL 

The Iowa model of evidenced based practice will serve as the theoretical framework for 

this project (see Appendix B).  This model focuses on the translation of best evidence into 

clinical practice.  This model was originally developed at the University of Iowa Hospitals and 

Clinics and guides healthcare professionals with the implementation of research findings into 

practice (Titler et al., 2001).  This model allows for the identification of a clinical problem, such 

as decreased HH compliance by anesthesia providers, and then focusses on a literature review.  

The model suggests that if there is sufficient research evidence to guide practice, then initiation 

of quality improvement may ensue.  As in this study, there was sufficient evidence to suggest that 

anesthesia providers do have low compliance with HH and that SRNAs and CRNAs were not 

outliers to this variable.  Further, there is abundant research demonstrating the effectiveness of 

HH in reducing HAIs.  The model allows for the formation of a team to guide the interventions 

and assessments and allows for numerous stopping points such as asking if this topic was a 

priority for the institution (Titler et al., 2001).  Following the IOWA model, this project has 

formed a team to address the gap in practice to include this researcher and Marian University 

faculty.  Additionally, many stopping or redirecting points in the model have been passed 

including answering yes to whether the topic is a priority.  In addition to using the IOWA model 

for a theoretical framework, the WHO (2009) clinical practice guidelines regarding HH will be 

the standard upon which this study is based. 

GOALS, OBJECTIVES, EXPECTED OUTCOMES 

The goal of this project is to add to the sustainment of best HH practices in the 

perioperative area among current and future anesthesia providers.  This project serves as the first 
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step in reducing missed opportunities of HH.  The main objectives are to assess CRNA and 

SRNA basic knowledge of the WHO’s (2009) five moments of hand hygiene as well as 

compliance with those five moments.  As lack of knowledge of these five moments contributes to 

low HH compliance rates, it is expected that providers that can name these five moments should 

be able to correctly identify them in a clinical scenario and perform hand hygiene accordingly.  

Additionally, participants were given an opportunity to express any barriers preventing 

successful HH in the perioperative area.  It is expected that lack of access to HH products will be 

noted by the participants as this aligns with literature previously discussed. 

PROJECT DESIGN 

This study is utilizing an educational/practice intervention quality improvement design 

structured to obtain qualitative/quantitative data related to HH compliance.   

PROJECT SITE AND POPULATION 

This study will take place online via a survey supported by the Qualtrics platform.  The 

population under study are CRNAs and SRNAs practicing in inpatient and outpatient settings in 

Indiana, Tennessee, Ohio, and Missouri. SRNAs from Marian practice as students under CRNA 

or MDA supervision and are routinely left alone during a case providing many HH opportunities 

while administering anesthesia.  The CRNAs included in this study practice independently in St. 

Louis, MO running their own cases in the OR also having ample HH opportunities while in the 

performance anesthetic delivery.  Context is important as the experience of delivering anesthesia 

in the OR is routine for these providers as are the opportunities to recognize and perform HH.  

Additionally, both groups are registered nurses (RN) with multiple years of nursing school and 
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registered nurse clinical experience in the intensive care unit (ICU), where training on HH occurs 

regularly and is based on the WHO’s (2009) five moments of HH.  Therefore, it is expected that 

both groups should be able to recognize the WHO’s (2009) five moments of HH when 

confronted clinically with an example.    

The project needs minimal resources to complete including student access to Qualtrics 

and functioning current email address of participants. Further resources are not warranted at this 

time. 

MEASUREMENT INSTRUMENT 

To measure the outcomes of this DNP Project the following instrument will be used: 

WHOs (2019) five moments of HH incorporated into the current survey (see Appendix C).  This 

survey is based on a similar survey put forth by Fernandez et. Al. (2015) which measures 

recognition of the WHO’s (2009) five moments of HH and performance of HH after recognition 

of those moments. The WHO (2009) five moments of HH include 1) before patient contact 2) 

before aseptic tasks 3) after body fluid exposure 4) after patient contact and 5) after contact with 

patient environment.  Similar observation tools and surveys have been slightly modified such as 

that found in a study by Paul, Kuszajewski, Davenport, Thompson, & Morgan (2019), but all 

include the same five elements put forth by the WHO (2009).   

DATA COLLECTION AND PROCEDURE 

 Data was collected utilizing a survey created in Qualtrics (see Appendix C).  Participant 

emails were gathered with permission and were added to the Qualtrics email list set forth for this 

study.  A Qualtrics email link was emailed to the participants which would link them directly to 

the online survey in the Qualtrics system.  Participants had a four-week period to complete the 
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survey.  After the first two weeks, an email reminder was sent out to those that had not 

previously completed the survey.  Survey question one asked whether the participant could name 

the WHO five moments of HH and was answered with a yes or no.  The next five questions 

explored whether the participants could recognize one of the five moments of HH in an 

anesthesia clinical setting and perform HH in that circumstance.  The WHO’s five moments of 

HH guidelines include (1) before touching a patient (2) before clean/aseptic procedure (3) after 

body fluid exposure (4) after touching a patient (5) after touching patient surroundings. Survey 

questions two through six corresponded to the WHO moments with question number two 

corresponding to moment (1), question number three corresponding to moment (2), question 

number four corresponding to moment (4), question number five corresponding to moment (3), 

question number six corresponding to moment (5) (see Appendix C).  Answers to these questions 

ranged from never, rarely, sometimes, often, always.  The remaining questions sought 

demographical information. One last open-ended question was left for participants to list any 

barriers to performing HH in the OR.  Answers were recorded in Qualtrics for further review and 

analysis.  

ETHICAL CONSIDERATION/PROTECTIOIN OF HUMAN SUBJECTS 

 Marian University Institutional Review Board (IRB) approval has been obtained see 

Appendix D.  No patients participated in this study thus eliminating any possible patient harm.  

Additionally, no personal identifiers of staff or patients were obtained or recorded at any time.  

Participants received an email link to participate in the survey.  Prior to following the link, 

information was given describing the study and requested participation therein.  By following the 

link, participants were knowingly giving informed consent, as outlined in the email, to 
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participate in the study with no obligation and the right to cease activity at any time with no 

penalty.  All researchers involved in this project are CITI trained.  

DATA ANALYSIS AND RESULTS 

 Data was gathered from the survey instrument to include both quantitative and qualitative 

data.  Surveys were sent to 170 anesthesia providers (101 CRNA, 68 SRNA, 1 MDA) with 97 

responses for a 57.1% completion rate.  The sample size of 97 consisted of 41 SRNAs, 55 

CRNAs, 1 MDA.  With regards to survey question number one, I can name the World Health 

Organization (WHO) five moments of hand hygiene, only 33%, or 32 respondents, reported that 

they knew the WHO five moments of HH.  Out of that 32, only 1 reported always performing 

HH at all five moments. Other findings suggested that those that reported knowing the five 

moments were slightly more compliant than those who did not, but otherwise demonstrated 

similar reporting patterns in all categories.   

 

Table 1: Anesthesia Provider Hand Hygiene Compliance that 
Cannot Name the WHO Five Moments of HH N=65
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WHO guideline standards of HH, which are followed by the CDC and nearly all subsequent HH 

guideline institutional policies, instruct that HH should be performed in all five areas all the time. 

As table one and two demonstrate, there is a clear lack of HH recognition and compliance.  It 

was expected that those that could name the five moments would be able to recognize them in a 

clinical scenario.  This was not the case as evidenced by the results.  For participants that 

responded that they knew the five moments, they overestimated their ability to name the five 

moments, failed to recognize the moments, or failed to perform HH related to barriers or lack of 

compliance. Reporting that one knows the five moments had no effect on whether those five 

moments could be recognized and HH performed. The categories “Before clean/aseptic 

technique” and “after body fluid exposure” showed the highest reports of compliance in both 

groups followed by “after touching a patient” and “before touching a patient”, which were all 

slightly higher in the “Can name the WHO moments” group. 

Table 2: Anesthesia Provider Hand Hygiene Compliance That Can 
Name the WHO Five Moments of Hand Hygiene N=32
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Both groups reported lower compliance with “after touching patient surroundings” with only 11 

of 97 providers reporting that they “Always” or “Often” perform hand hygiene after this 

moment.  Lack of understanding and definition of what constitutes patient surroundings is one 

potential variable to explain why this category remained low.  However, this again suggests that 

more education is required to increase HH knowledge deficits.  

  With regards to barriers to performing HH, respondents noted the lack of access to HH 

products (42.3%), lack of time between tasks (66%), and the use of irritating agents (14.4%) as 

potential barriers.  These findings align with other studies and reflect the need to increase HH 

knowledge and reduce barriers that prevent anesthesia providers from the performance of HH in 

the OR.  

Survey results indicated that both knowledge of the WHO five moments of HH and 

compliance remains low among anesthesia providers which aligns with other similar studies. A 

clear link between HH performance and infection rates exists, and this study adds to the evidence 

that increased anesthesia provider knowledge and recognition of the WHO 5 moments of HH is 

warranted to help reduce HAIs.   

This data can guide Marian University and the St. Louis, MO hospital in the 

implementation of interventions focusing on HH education for current and future anesthesia 

providers.  These results will be disseminated in the form of a poster presentation at Marian 

University and will be distributed via email to relevant personnel. 

CONCLUSION 

With HH efficacy well established in reducing infections (World Health Organization 

[WHO], 2009), increasing compliance in this area has potential to increase positive outcomes for 
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surgical patients by reducing their risk of infection exposure. HH compliance in the perioperative 

area involving anesthesia providers is low (Megeus, Nilsson, Karlsson, Eriksson, & Andersson, 

2015).  Considering their link from pathogen to patient, increasing hand hygiene compliance 

among this population is paramount in reducing costly HAIs.  Multimodal approaches work best 

at improving HH, but as evidence suggests, long term effects may dwindle without stakeholder 

buy in.  The current study benefits greatly by having willing and committed stakeholders within 

the CRNA population and nurse anesthesia training institutions.  Considering the importance of 

this topic, other studies should continue to investigate HH compliance among anesthesia 

providers.  Efforts should focus on best ways to monitor compliance, best interventions, and 

barriers that currently prevent higher compliance rates.  Particularly, efforts of improvement 

should focus on understanding what constitutes the patient’s surroundings, as performing HH 

after touching this area remained low for the entire sample. Future efforts should focus on 

understanding potential barriers to HH beyond a lack of understanding of opportune moments, 

such as providing more access to HH products and understanding how the lack of time to 

perform HH between tasks can be improved.  
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APPENDIX A 

Who Five Moments of Hand Hygiene 
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APPENDIX B 

IOWA Model of Evidenced Based Practice 
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APPENDIX C 

Hand Hygiene Survey Instrument 

Q1:  I can name the World Health Organization (WHO) five moments of hand hygiene.

• Yes

• No
Q2:  I perform hand hygiene before placing EKG leads on the patient.

• Never

• Rarely

• Sometimes

• Often

• Always
Q3:  I perform hand hygiene before placing a peripheral IV.

• Never

• Rarely

• Sometimes

• Often

• Always
Q4:  I perform hand hygiene after palpating a patient’s pulse.  

• Never

• Rarely

• Sometimes

• Often

• Always
Q5:  I perform hand hygiene after performing an intubation.  

• Never

• Rarely

• Sometimes

• Often

• Always
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Q6:  I perform hand hygiene after adjusting the patient’s operating room (OR) bed height.  

• Never

• Rarely

• Sometimes

• Often

• Always
Q7:  Professional Status

• SRNA

• CRNA

• MD
Q8:  Years in Practice

• less than 1 year

• 1-5 years

• 6-10 years

• 11-15 years

• 16-20 years

• greater than 20 years
Q9:  Age 

• 20-29 years

• 30-39 years

• 40-49 years

• 50-59 years

• 60 + years
Q10:  Primary Practice environment

• Outpatient surgery center

• Hospital based

• other 
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Q11:  What barriers hinder your performance of hand hygiene in the Operating Room? Choose all that apply

• lack of access to hand hygiene products

• lack of time between tasks

• use of irritating agents

• × none of the above

• × other 
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