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Abstract 

Background 

Clostridium difficile (C. diff) is a highly infectious organism that contributes to morbidity, 

mortality, and the cost of healthcare due to the organism spreading and being extremely difficult 

to kill. Oncology patients are highly susceptible to contracting C. diff due to their 

immunosuppression. The local hospital’s oncology unit has not been meeting their benchmark 

for decontamination of patient rooms.  

The purpose of this doctorate of nursing practice project was to decrease the incidence of C. diff 

by improving the EVS (environmental service) cleaning system through standardizing daily 

cleaning, with a focus on high touch surface areas, using Clorox Bleach wipes and a checklist in 

all rooms within the oncology unit.  

Intervention The DNP student developed a teaching simulation, using a SMARTER TOOL, to 

educate the EVS staff on how to clean the high touch surface objects and how to document the 

cleaning on the checklist. Each room in the unit was cleaned daily using Clorox Bleach wipes, 

with a focus on high touch surface areas. The checklist remained in the patient’s room for one 

week or unless discharged. After the rooms were cleaned, the hospital infection control staff and 

doctoral student tested for ATP on the high touch surface areas and recorded the data. Once the 

room cleaning was completed, the EVS staff member signed the checklist. The doctoral student 

collected the checklists at the end of each week.  

Methods 

The data analysis was conducted using descriptive statistics (mean, frequency, and percentage) 

evaluating the ATP results and items from the high touch surface checklist. There was an 

analysis of the high touch surface areas cleaning compliance and the quality of the cleaning 

based upon the ATP scores; items needed to score below 25 in order to pass.  Microsoft Excel 

and PSPP were used to compute the data analysis.   

Results 

Data results showed a statistically significant reduction in the ATP levels when using the 

checklist and Clorox Bleach wipes. Both the IV pump and blood pressure machine showed 

sustained improvements across the entire intervention timeframe. The bedrail, bedside table, and 

call light each showed substantial reductions in ATP levels; however, these reductions did not 

reach statistical significance. Collectively, these findings indicate that the intervention 

significantly improved how the rooms were cleaned. 

 

The data related to staff compliance with the EVS checklist was transformed into a Likert scale 

to allow for analysis. On average, the staff was fully compliant < 4 days per week. There was a 

statistically significant difference between the compliance rating and the ATP levels for the 

variables of interest, only the blood pressure machine was not significant. 

Conclusion 

The project was successful in demonstrating that there was a significant decrease in ATP while 

using a daily checklist and Clorox Bleach wipes. This decrease in ATP suggests that the 

environment is less viable for organisms, especially such multi-drug resistant organisms such as 

C. diff.  Since this project’s completion, the hospital has used Clorox Bleach wipes in all C. diff 

patient rooms for daily cleaning and as a standard for all terminal cleaning.  
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Decreasing the Incidence of Clostridium Difficile by Improving the Environmental 

Services Decontamination Process 

There are more than 107,600 cases of reported clostridium difficile (C. diff) in the United 

States each year (Dewart, Blanco, Foxman, and Malani, 2017), making it the most commonly 

reported hospital-acquired pathogen (Health Research & Educational Trust, 2016).  In 2011, the 

Centers for Disease Control and Prevention (CDC) reported that C. diff caused almost half a 

million infections and contributed to 15,000 deaths in America (Health Research & Educational 

Trust, 2016).  These statistics make C. diff one of the most deadly and costly hospital-acquired 

infections, with a majority of these deaths occurring in the elderly (65 years or older) and the 

immunocompromised (Health Research & Educational Trust, 2016). A study reported by the 

CDC states that there is a 1 in 5 chance of reoccurrence of C. diff after the initial diagnosis, and 

that 1 out of 11 elderly patients die 30 days after the diagnosis (CDC Newsroom, n.d.). Oncology 

patients that receive chemotherapy are at higher risk for contracting C. diff, also end-stage cancer 

patients that refuse chemotherapy have been found to be at a higher risk for C. diff due to 

immunosuppression, age, prolonged admission, and decreased nutrition (Park, Hwang, & Kim, 

2016).  C. diff is not only deadly but has significantly contributed to health care costs; there have 

been reports of C. diff increasing annual health care cost by 4.8 billion dollars (Health Research 

& Trust, 2016).   

One of the reasons C. diff is so hard to control is because C. diff is a spore-like, gram-

positive bacteria that can live for long periods on surfaces if the surface is not properly cleaned. 

Reducing environmental contamination can help contribute to decreasing the spread of C. diff 

(Yui, Ali, Muzslay, Jeanes, & Wilson, 2017). A recent study suggested that patient room floors 

were not thoroughly cleaned and were highly contaminated with antibiotic resistant pathogens 
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such as C. diff (Mustapha, Alhmidi, Candnum, Jencson, and Donskey, 2017).  This is a problem 

when high touch surfaces (call lights, pulse oximetry, suction catheters, and other personal 

objects) may come in contact with the floor, thus becoming pathogen transmitters to the patient 

causing the patient to be exposed to infections (Mustapha et al., 2017).  

    Due to these concerns, C. diff is a national priority. There are several national 

campaigns to help eradicate C. diff, including the National Action Plan to Help Prevent Health 

Care-Associated Infections Road Map to Elimination, The State Antibiotic Resistance 

Prevention Program, National Strategy to Combat Antibiotic-Resistant Bacteria, The Centers for 

Medicare and Medicaid Services, and the Agency for Healthcare Research and Quality (CDC 

Newsroom, n.d.).  These organizations are becoming proactive by producing guidelines, C. diff 

prevention bundles, and recommendations for antibiotic usage as well as for cleaning and 

disinfecting equipment and patient rooms.  

Recently, a community hospital in suburban Maryland has evaluated the cleanliness of 

high touch surface areas of rooms that had patients with C. diff within an oncology unit. The 

Adult Oncology Unit had a total of 28 C. diff cases in 2017, 12-community onset, three-

community onset health care facility acquired and 13 healthcare onsets. Also, the terminal 

cleaning compliance did not meet the zero benchmark in October 2017. The results of the 

decontamination process/cleaning compliance rate for terminal cleans in isolation rooms was: 

call lights and keyboards were 0%, blood pressure machines and IV pumps both had 25% 

cleaning compliance, and the bed rails had the highest cleaning compliance at 75%. The 

solutions used were Oxivir wipes, which are not Food and Drug Association (FDA) approved for 

C. diff decontamination. Alternatively, the environmental service (EVS) staff were mixing their 

own water and bleach solutions. These objects were previously cleaned by EVS and tested to 
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look for adenosine triphosphate (ATP) by using a swab to touch the high touch surface areas.  

ATP is an enzyme that is present in all living cells and measured in relative light units (RLU).  If 

a surface passes the ATP testing, then that surface must have less than 25 RLUs, if the surface is 

labeled as failed, then the surface will have greater than 30 RLUs.  If a surface is found to have 

25-30 RLUs, then that sample is labeled as “caution”.  This evidence contributes to the reality of 

an increase in C. diff in October 2017 compared to previous years.  This affected the institution's 

number of patient days and increased by approximately 100 from the previous month, when 

patient days are lengthened, so is the cost of healthcare.  Patient days are calculated by 

multiplying the number of C. diff incidence X’s 1000, then divide by the total number of patient 

days in the month of October (Swaine, n.d.).  

As part of internal quality improvements at the hospital, the infectious disease staff 

member observed the EVS preform a daily clean in August 2018, the infectious disease staff 

noticed that there was no checklist while cleaning, several high touch surface areas were missed, 

and the use Oxivir, which is not approved by the FDA for decontaminating C. diff.  

The purpose of this doctorate of nursing practice project was to improve the EVS 

decontamination process / cleaning system by implementing daily cleaning in all patient rooms 

with a strong focus on high touch surface areas in an adult oncology unit within a suburban 

teaching hospital. The cleaning was a thorough manual cleaning in the morning with a strong 

focus on high touch surface areas by using the provided checklist. The short-term goals of this 

project were: ensuring EVS cleaning compliance for all patient rooms within the oncology unit, 

providing a standardization of cleaning processes for patient rooms, and decreasing ATP growth 

by frequent cleaning of high touch surface objects. Long-term goals were to decrease C. diff 

transmissions within the oncology unit and hospital, decrease the patient days influenced by C. 
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diff infections, and utilize the new improved cleaning processes in other units within the hospital. 

This change would potentially decrease the C. diff infection rate and reduce the cost of healthcare 

affected by C. diff infections at this site.  

Theoretical Framework 

The Plan-Do-Study-Act (PDSA) Model was used as the theoretical framework for this 

quality improvement project. The PDSA Model tests change that is implemented through four 

steps: 1) Plan, 2) Do, 3) Study, and 4) Act. There is a worksheet that can be used to help organize 

the quality improvement project on the Institute for Healthcare Improvement’s website (IHI). 

This model is recommended for small samples that occur over a shorter time frame (Institute for 

Healthcare Improvement, n.d.).  

Step 1 (Plan) began with collecting data from the facility and identifying the problem. 

There was internal evidence to support an improved cleaning process was needed and thus 

decrease the number of C. diff patient days at this hospital. Step 2 (Do) getting the stakeholder 

buy in from the hospital, develop a simulation for training EVS staff by utilizing the Simulation 

Module for Assessment of Resident Targeted Event Response (SMARTER) tool (based upon 

best practices for simulation education) and creating of a small demonstration and testing area on 

the unit.  The EVS service had agreed to participate in the project. The teaching simulation was 

introduced to every EVS employee working on the oncology unit. There was a learning 

simulation session for the EVS to ensure they were properly trained. Once the EVS staff had 

successfully observed the demonstration and the item had a passing grade of < 25 ATP, then the 

staff was able to commence with cleaning all patient rooms within the oncology unit. The study 

was implemented over an 8-week period, after which the collected data was analyzed. The DNP 

student and infectious disease staff used swabs to collect ATP samples from the five high touch 
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surface areas in the patient rooms.  Step 3 Study) The ATP samples from the intervention were 

compared to the previously collected post-room cleaning ATP results from a convenience sample 

taken in August 2018.These pre-intervention and intervention data results were analyzed. Step 4 

(Act) was used to determine what should be done next with the data collected and how to sustain 

the improved processes.  One option would be to receive feedback from the EVS staff and 

address the positive and negative outcomes of the project in order to help the sustainability. As a 

key stakeholder in this project, feedback from EVS was valuable. Asking the EVS personnel to 

participate in the project was key without their buy in the project could not have been 

implemented. After they agreed, a continuation of communication and feedback occurred 

between the EVS and the DNP project leader to ensure that the EVS felt valued and the 

compliance and continuation of the new cleaning processes was successful. Feedback from EVS 

was taken into consideration when assessing needed improvements after the study. Also the ATP 

testing results and feedback from the EVS was discussed with the EVS manager in order to help 

further improve quality of cleaning. The infectious disease department and DNP student 

continued random collection of ATP samples from patient rooms to ensure that the project was 

sustained.  

Literature Review 

 The need to control hospital-acquired infections such as C. diff is clear because it affects 

the patient’s prognosis and increases the hospital-acquired infection rates, and also can affect the 

hospital’s reimbursement from Medicare and Medicaid.  This review focuses on evidence that 

supports daily cleaning from the EVS employees with a focus on high touch surface areas, then a 

brief discussion of the various cleaning products and which have the best outcomes, ending with 
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the improving the compliance of cleaning with the EVS services and using teaching 

demonstration with in the moment feedback.  

Studies recommending high touch surface areas 

  There are several studies and guidelines that recommend cleaning high touch surface 

areas to help decrease the growth and spread of the C. diff spores and infection. The 

Saskatchewan Ministry of Health (Biliske, Holovach, Koutsoulis, Wiens, Wong, & Levett, 2011) 

published guidelines for C. diff management and recommends twice a day cleaning on high 

touch surfaces within reach of suspected or confirmed C. diff patient rooms should be a standard 

of EVS cleaning. The organization defines high touch surfaces as; floors, windowsills, 

commodes, toilets, call lights, vital sign equipment, intravenous pumps, and tube feeding pumps. 

Ray et al. (2017) was a randomized trial in 16 hospitals in Ohio, the study emphasized that there 

was significant evidence to reduce the growth of spores by utilizing daily high touch surfaces. 

The evidence supports that both doing twice a day cleaning and focusing on high touch surface 

areas can help significantly decrease the growth of spores.  

Studies evaluating Cleaning products 

For this DNP project, there was an evaluation of cleaning products, which is an important 

part of determining what class of disinfectant is most effective.  Dubberke et al. (2014) published 

guidelines and recommendations to prevent the spread of healthcare-acquired infections such as 

C. diff. The author recommended the use of sodium hypochlorite (bleach) or another EPA-

approved sporicidal agent as a preferred C. diff cleaning disinfectant. These guidelines are 

endorsed by the Society for Healthcare Epidemiology of America (SHEA), the Infectious 

Disease Society of America, the American Hospital Association, The Association for 

Professionals in Infection Control and Epidemiology (APIC), and The Joint Commission. 
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McDonald et al. (2018) discusses C. diff guidelines to help facilities create bundles and best 

practices, part of their recommendation supports a sporicidal cleaning agent such as standard 

household bleach in a concentration 1:10 (bleach to water) to disinfect C. diff patient rooms.  

Another study supplied evidence that there was a 30.6% decrease in decontamination when 

comparing traditional routine cleaning with non-sporicidal versus using hydrogen peroxide as a 

cleaner (Yui, Ali, Muzslay, Jeanes, and Wilson, 2017).  In the review of this portion of the 

literature review, the information from several national organizations and journals, supports 

using a sporicidal agent such as sodium hypochlorite (bleach) as one of the best options to 

eradicate C. diff. Also, the hospital had access to bleach wipes, which made the project feasible. 

Studies to improve education and adherence 

In order to help increase the compliance of effective daily cleaning for high touch surface 

areas, two processes could be used: checklist and also creating a simulation on how to properly 

clean the equipment and document appropriately on the checklist.  Munzo-Price et al. (2012), 

conducted a qualitative prospective study in a 1,500- bed, hospital using graphic educational 

materials and verbal feedback to help educate the operating room technicians and EVS staff. The 

baseline data was marked at 50% if the surfaces were cleaned within 24 hours of the targeted 

time frame, but over a four-month follow up the cleaning results improved to 82%. The directors 

of nursing and EVS evaluated the cleaning staff. The limitations to the study of Munzo- Price et 

al. (2012) were that the collection of samples was not collected weekly, but every other week. 

More consistent collection may have positively impacted the results. Ray et al. (2017) provided 

support for teaching the EVS staff and then having the staff provide a teach-back or feedback 

based on their performance. Not only was this study mentioned previously for initiating cleaning 

of high touch surfaces, but also this study focused on improving environmental disinfection by 
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evaluating and allowing the EVS staff to receive in the moment feedback on how to properly 

disinfect high touch surface areas. The intervention in Ray et al. (2017), demonstrated that there 

was a significant reduction in the percentage of C. diff rooms with positive C. diff cultures. 

Lastly, using a checklist to provide standardization of what equipment should be cleaned daily 

could be modeled off of the CDC or as previously mentioned Health Service Advisory Group.  

These agencies help set gold standards in disinfecting C. diff throughout hospitals nationwide. 

Adding the checklist and utilizing a teaching simulation lab with return demonstration reinforces 

strong foundation for EVS staff to be successful and gives the chance for optimal results of 

reducing C. diff.  

Human Subjects Protect/ Approval Process 

Approval to implement the DNP project was obtained through submission to University 

of Maryland IRB, which determined it as non-human subjects. Additional approval was sought 

and obtained from the organization. There was a project proposal submission to the project’s 

organization IRB.  Although there are no human identifiers needed for this project, a courtesy 

letter will be given to the patients addressing that there is a quality improvement project 

involving the cleaning process of their room.  

Implementation  

This DNP project was a quality improvement project that focused on decreasing the 

spread of C. diff by improving the EVS decontamination process at a suburban community 

hospital in Maryland. The setting of this project was a thirty-bed adult (>18 years old) oncology 

unit. The nurse to patient ratio was usually approximately 1:5 on the oncology unit. The average 

number of C. diff isolation varies weekly. The project included teaching the EVS staff how to 

properly clean high touch surfaces in the patient rooms with Clorox Bleach wipes; the teaching 
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was conducted by the DNP student using the SMARTER tool set (see Appendix E).  The 

cleaning process took place in the morning. The hospital staff that attended the simulation lab 

included the EVS manager, two EVS staff that would be assigned to the unit, the infectious 

disease representative, and the DNP student who led the lab. There were other meetings about 

the DNP project in the late summer and again at the end of September 2018. These meetings 

were to inform the staff about the project’s time frame and what was to be expected from the 

staff during the intervention. The attendees included; the oncology nurses and manager, other 

EVS that may need to supplement staff, and infection control staff. The patients on the unit were 

informed of the cleaning process via an informative letter from the hospital about the DNP 

student project (Appendix H). The letter was given to the patients and briefly explained that the 

EVS staff would be coming into the room to clean daily to help decrease the spread of the C. diff, 

which in return  would improve the patient’s quality of care (Appendix E).  There were copies of 

the letter on the unit so that either the EVS staff or the patient’s nurse could provide the letter to 

the patient when the patient was admitted to the unit. This process was discussed in weeks one 

and two when the initial training had started.  

The implementation phase of this project started on October 1, 2018.  Week one included 

the introduction, overview, and simulation teaching to the EVS staff about the project.  This 

teaching experience incorporated a simulation lab where the EVS staff were taught how to 

properly clean the high touch surface areas with the Clorox Bleach wipes. The surface area was 

allowed to dry for three minutes, and then staff from infection control swabbed the area and 

preformed an ATP test.  The results were shown to the EVS staff. The DNP student educated the 

EVS staff as to what the numbers meant and the importance of the numbers such as, if the result 

is <25 RLUs then the item is thoroughly cleaned and passed. If there is more than 25 RLUs, then 
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the item should be cleaned again. Also during this time period, the DNP student had a nursing 

staff meeting on the oncology unit informing them of the unit project and to answer any 

questions.  

Weeks two through eight were spent collecting data. The EVS staff did daily cleaning in 

the patient rooms with the focus on high touch surface areas using Clorox Bleach wipes. The 

EVS staff used a checklist that was provided in a visible location within the patient’s room, and 

when the staff member has finished the cleaning processes, using Clorox Bleach, they signed 

their initials in the columns. The checklist was adapted from the CDC’s Environmental Cleaning 

Process for Terminal Cleaning (Appendix B).  Appendix C has a sample of an adapted checklist, 

which the EVS staff used for the project. The checklist was distributed and collected weekly by 

the DNP student. The ATP testing/collection was done by the DNP student and by the infectious 

disease staff. The sample size collected varied, the aim was ten total rooms being tested, but 

usually there was between 4-10 room’s samples collected weekly.  The DNP student or 

infectious disease staff member recorded the ATP results on a paper document (see Appendix 

D).  The DNP student collected the documents weekly. The DNP student used the collection 

time as an opportunity to check in with the EVS staff members and to receive their feedback on 

the cleaning/ decontamination process.  Weeks nine through fifteen was the data analysis phase.  

Data Analysis 

  PSPP statistical software and Microsoft Excel were used to log and compute the data 

analysis and focused on three aims: 1.) Analyze whether implementation of an environmental 

services checklist and Clorox Bleach wipes improved cleaning across five domains (IV pump, 

bedside table, bedrail, call light, and blood pressure machine) as measured by RLUs, 2.) 

Compare checklist compliance with ATP RLU levels, 3.) Analyze the rates of hospital acquired 
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C. diff infection on the oncology unit. The data results were compared to the pre-implementation 

data (August 2018).  

The testing strategy for the first aim was conducted by using a two-tail proportional z-

test. This test was chosen because it allows for the comparison of proportions within two samples 

(passing scores) and is robust enough to handle small sample sizes. A Mann-Whitney U 

(Wilcoxon) test was used to measure to compare the pre- and post-intervention means or RLUs. 

The analysis compared each outcome variable from pre- and post-intervention RLU averages for 

ATP. Data were analyzed with the p-value set at 0.05. 

 The testing strategy for aim two, the compliance checklist were compared to ATP RLU 

levels using a Mann-Whitney U test. The data for checklist compliance were transformed as a 

Likert scale (0 = not done; 1 = 0-2 days/week; 2 = 3-4 days/week; 3 = 5-7 days/week) to allow 

for a more comprehensive analysis of the data. The Mann- Whitney U test was chosen for the 

reasons outlined above. 

 The strategy that was used for aim three would be a relative risk, unfortunately to have a 

significant conclusion for this aim, data needed to be collected for over six months past the date 

of the project completion date.   

Results 

 The data sample size collected consisted of 54 (N=54) patient rooms with the following 

values for the items that were sampled: IV Pump: 54; bedrail: 51; bedside table: 54; call light: 

40; blood pressure machine: 54. There were approximately 8 observations per week over an 8-

week period. The data was collected and organized on Microsoft Excel, then that data was 

analyzed on PSPP software. The statistical significance was set at a p-value < 0.05. These results 

were compared to the pre-intervention results (N=13), which are discussed as follows.  
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In regard to the previously mentioned aims, aim 1, the average of each variable of interest 

showed a statistically significant reduction in the overall ATP levels (see Appendix G, Table 1). 

However, the significance was decreased when the ATP levels were measured weekly. Appendix 

G, Table 2, shows the percentage of collected samples that passed, or were less than 25, over the 

course of the intervention. This reduction was shown insignificant by the proportion of rooms 

that had ATP levels below 25 (see Appendix G, Table 3) and by the average ATP levels 

(Appendix G, Table 4). Both the IV pump and blood pressure machine maintained a decreased in 

ATP results throughout the project.  The bedrail, bedside table, and call light each showed 

substantial reductions in ATP levels but were not statistically significant.  

Overall, the results displayed that the intervention significantly improved the 

effectiveness in which the rooms were cleaned. In regard to aim 2 results, (see Appendix G Table 

6 & 7) a Likert scale was used to help sort the data for the staff compliance with the EVS 

checklist. On average, the EVS staff was fully compliant for less than four days per week. It is 

likely that this low compliance rate is due to lack of continuity of staffing on the oncology unit. 

The DNP student noticed on the checklists that there were various names during the week 

instead of the same 1-2 staff members that were initially trained in the simulation lab (see 

Appendix G, Table 6) for average compliance for each week and overall). Appendix G; Table 7 

displays that there was a statistically significant difference between the compliance rating and 

the ATP levels for the variables of interest, however, the blood pressure machine was not 

significant. For aim 3, a relative risk (RR) was used to calculate for the rates of C. diff infection 

pre- and post-intervention, to measure whether the rates of infection were reduced following the 

implementation of the environmental services checklist. A RR statistical test was chosen given 

the experimental nature of the study design and its ability to handle small sample sizes.  
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Discussion 

In summary, the intervention significantly reduced the amount of ATP measured on each 

of the variables; however, the significance was not consistent across the entire study period. Only 

the IV pump and blood pressure machine were significant during the last week of testing; the 

bedrail, bedside table, and call light stopped showing statistically significant differences from 

baseline by the third week of testing. Adherence was a factor in the results: on average, most 

reported compliance was less than four days per week. This resulted in a statistical difference 

with the average ATP levels. No further analysis was possible, as compliance data were not 

linked to a specific room.  

Despite the disappointing compliance rates, the results are impressive when comparing to 

the pre-intervention data as well as prior hospital data in 2017. When comparing the pre-

intervention terminal cleaning data in 2017 to the intervention daily cleaning data, the cleaning 

compliance improved significantly. The passing compliance of the terminal cleaning in October 

2018, a year prior, (also measuring the RLUs) resulted passing rates of call light, 0%; blood 

pressure machine, 25%; keyboard, 0%; bed rail, 75%. The pre-intervention data for daily 

cleaning shows a compliance rate of an IV pump, 70.4%; bedrail, 29%; bedside table, 85.3%; 

call light, 3.7%; blood pressure machine, 61.6%. The intervention passing compliance results 

using Clorox Bleach and a checklist are follows IV pump, 97.1%; bedrail, 81.5%; bedside table, 

89.2; call light, 84.2%; and blood pressure machine, 98.2% (see Appendix H). This data is 

important because the terminal cleaning, although reportedly more thorough, was still not 

passing cleaning compliance with the prior cleaning agent. The pre-intervention cleaning used 

the same cleaning product as the terminal cleaning and was reported to be focusing on the high 

touch point surface areas. The DNP project intervention used the Clorox Bleach, an FDA 
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approved cleaning agent for C. diff, as well as the CDC, recommended checklist to clean high 

touch surface areas in order improve the disinfecting process and to decrease the ATP growth 

(Health Research & Educational Trust, 2016).  

Comparing the outcome of this project to the outcomes of Yui et al. (2017), this 

intervention proves to have better outcomes using the bleach product and checklist in 

combination. Yui et al. (2017) only showed a decontamination decrease of 30.6%, whereas this 

project showed decontamination decrease between 3%-80.5% (between the five high touch 

surface items) with the average decontamination decrease of 40%.  

However, the outcome results in compliance using a checklist were not as significant as 

Munzo-Price et al. (2012), who used a teaching simulation for the study and a bedside checklist, 

and Ray et al. (2017) taught EVS staff the cleaning method with return demonstration, much like 

the process for this DNP project. Munzo- Price et al. (2012) demonstrated an 82% improvement 

in cleaning compliance while using the checklist while being evaluated by the nursing directors; 

this DNP project outcome did not show significant correlation with using a checklist and 

cleaning compliance.  

Strengths of the project were that the staff was supportive of the project and were 

adaptive to the simulation teaching and cultural change in cleaning process. Using a 

manufactured wipe created a standardized cleaning agent.  As the project progressed, the DNP 

student anecdotally learned that Oxivir wipes previously used and the EVS service used to mix 

their own bleach and water solution to disinfect surfaces in C. diff patient rooms, creating room 

for error, so using a standardized agent would improve the cleaning process as well as EVS time 

management and efficiency.  

Another strength of the DNP project is that pieces are modeled after the Clostridium 
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difficile Infection Change Package (CDICP) (Health Research & Educational Trust, 2016).  The 

CDICP supports using the PSDA process, mentions real-time measurements and audits, using 

testing swabs to measure cleaning effectiveness and ATP bioluminescence, and references the 

CDC checklist to use for daily cleaning processes. These recommendations were utilized in the 

DNP project.  

Limitations  

The sample sizes for the post-intervention were smaller than originally anticipated. One 

reason why was that the number of sample rooms were less than expected due to the facility 

running out of the ATP swabs in the last week of the project. There are limitations to aim 1 based 

upon staffing shortages in EVS. Some staff may have been temporarily assigned to the unit or 

the regular staff may have been pulled to another unit. Staffing was not included in the original 

project design because it was a concern that poor results would be utilized against EVS staff. .  

Whether the improvements in room cleaning can be attributed to a reduction in hospital-acquired 

C. diff infections (specific aim 3) could not be determined by the data provided, as the data is not 

yet available on the hospital acquired infections. The site will look at his data outside the scope 

of the DNP project.  Aim 2, to conclude that the compliance of using a checklist contributed to a 

decrease in ATP levels would be difficult due to the small sample size and the inconsistent use of 

the checklist from week to week.  

Other environmental limitations included EVS staff turnover.  Not all the staff that 

cleaned the oncology unit was taught through the simulation lab due to new employee hires, and, 

thus, there was potential for a knowledge deficit on how to properly clean the items and use the 

checklist. There were new items on the project checklist that differed from the usual checklist 

that was previously used throughout the hospital, which is a change from their previous cleaning 
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culture. Some staff had stated cleaning the new checklist items made them uncomfortable 

because it meant moving patient belonging on the bedside table, Due to their discomfort, some of 

these items were not properly cleaned, which created a higher ATP score, and skewed the data.  

Plan of Sustainability 

The project hospital has been recognized as a Magnet hospital. When there are quality 

improvement projects performed at the hospital, there are often three-month follow-up survey/ 

questionnaires that are done by the hospital in order to maintain their Magnet status. With 

positive results or outcomes of this quality improvement project, it is likely that the hospital will 

continue this quality improvement initiative and possibly spread it throughout other units. Due to 

the success of this project, the hospital has plans to use the checklist and simulation lab set up to 

compare other cleaning products. The hospital has also decided to use the Clorox Bleach wipes 

in all terminal room cleaning procedures and for all daily room cleaning procedures with C. diff. 

A follow up survey was done by the Clorox Bleach representative to evaluate the EVS 

satisfaction rates with using the Clorox Bleach product, and over all the staff was pleased with 

product and to be using the Clorox Bleach wipes as part of their new cleaning practice.  

Conclusion 

  The DNP project to implement using Clorox Bleach wipes as part of daily cleaning with 

focusing on high touch surface area showed statistically significant in decrease the ATP growth 

among those items that were cleaned appropriately. However, due to the small sample size and 

lack of C. diff infection exposure during the project, this quality improvement project cannot 

generalize that using the Clorox Bleach wipes significantly decreased the spread of C. diff during 

the project time frame; but can conclude that using the Clorox Bleach wipes can decrease the 

ATP growth.  There was no significant correlation that using checklists helped contribute to the 
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adherence to cleaning the high touch surface areas.  This project proved to be successful in 

showing how effective the new cleaning agent (Clorox Bleach) is compared to the previous 

(Oxivir). Based upon this project and the data, the hospital has decided to continue using Clorox 

Bleach wipes on all C. diff rooms as part of their daily cleaning process and on the entire 

terminal cleaning upon discharging the patient. This project has changed the hospitals cleaning 

practices and over time, it is expected there will be a decrease in hospital-acquired infections. As 

far as the sustainability of the training, the infectious disease clinical site representative asked 

permission to use the SMARTER tool and other checklists created for this project to use for 

future projects. One of the future projects mentioned was replicating this intervention and 

comparing other cleaning products.  All these previously mentioned aspects are positive points 

moving forward in maintaining sustainability from the project intervention.  

  



C-DIFFICILE INTERVENTION 

  

 

20 

References 

Abbett, S. K., Yokoe, D. S., Lipsitz, S. R., Bader, A. M., Berry, W. R., Tamplin, E. M., &  

 Gawande, A. (2009, November). Proposed checklist of hospital interventions to decrease  

 the incidence of healthcare-associated Clostridium difficile infection. Retrieved from  

 https://www.ncbi.nlm.nih.gov/pubmed/19751156 

Anderson, D., Chen, L., Weber, D., Moehring, R., Lewis, S., Triplett, P., . . . Sexton, D. (2015,  

 October 9). Benefits of Enhanced Terminal Room Disinfection Study - Confex. Retrieved  

 from https://idsa.confex.com/idsa/2015/webprogram/Paper53062.html 

Biliske, B., Holovach, L., Koutsoulis, G., Wiens, D., Wong, A., & Levett, P. (2011). Guidelines  

 for the Management of Clostridium difficile Infection (CDI) in all Healthcare  

 Settings. Guidelines for the Management of Clostridium Difficile Infection (CDI) in All  

 Healthcare Settings.doi:http://www.virox.com/files_docs/content/pdf/msds/SKC.Diff.pdf 

CDC Newsroom. (n.d.). Retrieved March 05, 2018, from  

 https://www.cdc.gov/media/releases/2015/p0225-clostridium-difficile.html 

Dewart, C. M., Blanco, N., Foxman, B., & Malani, A. N. (2016). Electronic Clostridium difficile  

 Infection Bundle Reduces Time to Initiation of Contact Precautions. Infection Control & 

 Hospital Epidemiology,38(02), 242-244. doi:10.1017/ice.2016.250 

Dubberke, E. R., Carling, P., Carrico, R., Donskey, C. J., Loo, V. G., Mcdonald, L. C., . . .  

Gerding, D. N. (2014). Strategies to prevent clostridium difficile infections in acute care 

hospitals: 2014 update. Infection Control & Hospital Epidemiology, 35(S2). 

doi:10.1017/s0899823x00193857 

 

Gould, C., & McDonald, C. (2009, December 23). Clostridium difficile (CDI) infections toolkit.  

https://idsa.confex.com/idsa/2015/webprogram/Paper53062.html
https://www.cdc.gov/media/releases/2015/p0225-clostridium-difficile.html


C-DIFFICILE INTERVENTION 

  

 

21 

Retrieved from 

https://www.cdc.gov/hai/pdfs/toolkits/cditoolkitwhite_clearance_edits.pdf 

Health Research & Educational Trust (2016, January). Clostridium difficile infection change  

 package: 2016 January. Chicago, IL: Health Research & Educational Trust.  

Accessed at www.hret-hen.org.  

Institute for Healthcare Improvement, (n.d), Retrieved March 08, 2018, from  

http://www.ihi.org/resources/Pages/HowtoImprove/ScienceofImprovementHowtoImprov

e.aspx 

McDonald, L. C., Gerding, D. N., Johnson, S., Bakken, J. S., Carroll, K. C., Coffin, S. E., . . .  

 Wilcox, M. H. (2018, February 15). Clinical Practice Guidelines for Clostridium difficile  

 Infection in Adults and Children: 2017 Update by the Infectious Diseases Society of  

 America (IDSA) and Society for Healthcare Epidemiology of America (SHEA) | Clinical  

 Infectious Diseases | Oxford Academic.  

Munoz-Price, L. S., Birnbach, D. J., Lubarsky, D. A., Arheart, K. L., Fajardo-Aquino, Y.,  

 Rosalsky, M., . . . Carling, P. (2012). Decreasing Operating Room Environmental  

 Pathogen Contamination through Improved Cleaning Practice. Infection Control &  

 Hospital Epidemiology,33(09), 897-904. doi:10.1086/667381 

Mustapha, A., Alhmidi, H., Cadnum, J. L., Jencson, A. L., & Donskey, C. J. (2018). Efficacy of  

 manual cleaning and an ultraviolet C room decontamination device in reducing health  

 care–associated pathogens on hospital floors. American Journal of Infection Control.  

 doi:10.1016/j.ajic.2017.10.025 

 

Park, C., Hwang, K., & Kim, H. (2016). Overview of Clostridium difficile Infection in Cancer  

http://www.hret-hen.org/
http://www.ihi.org/resources/Pages/HowtoImprove/ScienceofImprovementHowtoImprove.aspx
http://www.ihi.org/resources/Pages/HowtoImprove/ScienceofImprovementHowtoImprove.aspx


C-DIFFICILE INTERVENTION 

  

 

22 

 Patients. Journal of Infectious Diseases and Diagnosis,1(109). 

Ray, A. J., Deshpande, A., Fertelli, D., Sitzlar, B. M., Thota, P., C, T. S., . . . Donskey, C. J.  

 (2017). A multicenter randomized trial to determine the effect of an environmental  

 disinfection intervention on the incidence of healthcare-associated clostridium difficile  

 infection. Infection Control & Hospital Epidemiology,38(07), 777-783.  

 doi:10.1017/ice.2017.76 

Ramphal, L., Suzuki, S., Mccracken, I. M., & Addai, A. (2014). Improving hospital staff  

compliance with environmental cleaning behavior. Baylor University Medical Center 

Proceedings, 27(2), 88-91. doi:10.1080/08998280.2014.11929065 

Swaine, R. (n.d.). Retrieved March 06, 2018, from  

https://www.cornwallhospital.ca/en/CDRates?mid=ctl00_MainMenu_ctl00_TheMenu-

menuItem006-subMenu-menuItem002-subMenu-menuItem000 

Trubiano, J. A., Cheng, A. C., Korman, T. M., Roder, C., Campbell, A., May, M. L., . . . Athan,  

 E. (2016). Australasian Society of Infectious Diseases updated guidelines for the  

 management of clostridium difficile infection in adults and children in Australia and New  

 Zealand. Internal Medicine Journal,46(4), 479-493. doi:10.1111/imj.13027 

Wiemken, T. L., Curran, D. R., Pacholski, E. B., Kelley, R. R., Abdelfattah, R. R., Carrico, R. 

 M., & Ramirez, J. A. (2014). The value of ready-to-use disinfectant wipes: Compliance,  

employee time, and costs. American Journal of Infection Control,42(3), 329-330.  

doi:10.1016/j.ajic.2013.09.031 

Yui, S., Ali, S., Muzslay, M., Jeanes, A., & Wilson, A. P. (2017). Identification of clostridium  

 difficile reservoirs in the patient environment and efficacy of aerial hydrogen peroxide  

 decontamination. Infection Control & Hospital Epidemiology, 38(12), 1487-1492.  

https://www.cornwallhospital.ca/en/CDRates?mid=ctl00_MainMenu_ctl00_TheMenu-menuItem006-subMenu-menuItem002-subMenu-menuItem000
https://www.cornwallhospital.ca/en/CDRates?mid=ctl00_MainMenu_ctl00_TheMenu-menuItem006-subMenu-menuItem002-subMenu-menuItem000


C-DIFFICILE INTERVENTION 

  

 

23 

 doi:10.1017/ice.2017.227 

 



C-DIFFICILE INTERVENTION 

  

 

24 

Appendix A 

 

I. Evidence Review Table: Decreasing the rates of clostridium difficile and improving cleaning compliance among environmental service staff 

 

Author, 

year 

Study 

objective/intervention 

or exposures compared 

Design Sample (N) Outcomes studied 

(how measured) 

Results *Level 

and 

Quality 

Rating 

Abbett et 

al., 2009 

To test the prevention 

and treatment bundles 

in a tertiary hospital in 

order to reduce the 

incidence for C-

difficile and the 

mortality rate affiliate 

within the hospital.  

Observational before 

and after study 

1,047,849 patient days Initiating a 

preventative bundle 

that focused on 

enhanced isolation 

precautions, 

laboratory 

notifications 

procedures, and 

enhancing infection 

control and 

environmental 

services.  

The study results decreased the 

overall patient days by 40%. There 

were 1,047,849 patient-days. To put 

this more in perspective, the 

average patient day was 1.10 cases 

per 1000 patient days, and with the 

initiation of the bundle, the C-

difficile rate went to 0.66 cases per 

1,000 patient days.   

 

3A 

Anderson et 

al., 2015 

To evaluate the best 

cleaning method 

between: quaternary 

ammonium, quaternary 

ammonium + UV-C 

light, bleach, or bleach 

+ UV-C light in order 

to reduce the incidence 

of multi-drug resistance 

organisms (MRSA, C-

difficile, VRE, & 

Acinetobater) 

RCT Before and 

After study 

The study took place in 

9 different hospitals 

over the course of 28 

months from 4/2012- 

7/2014. A total of 24, 

589 were eligible for 

the study.  

Group A: 

quaternary 

ammonium  

Group B: 

quaternary 

ammonium + UV-C 

Group C: bleach 

Group D: bleach + 

UV-C 

Enhanced terminal cleaning process 

by using the UV-c emitters reduced 

the risk of multi-drug resistance 

organisms by 37% in quaternary 

ammonium + UV-C and 32% with 

bleach and UV-C light.  

1A 

Gould & 

McDonald, 

2009 

Clostridium Difficile 

Toolkit by The 

Division of Healthcare 

Quality Promotion 

Centers for Disease 

Control and Prevention 

Clinical Practice 

Guideline/ Toolkit  

  Toolkit provides infection 

background, prevention strategies, 

measurement for processes 

outcomes, recommendations for 

environmental cleaning, and tools 

for implementation. 

1A 

Dubberke et 

al., 2014 

Published guidelines 

that provide 

comprehensive 

recommendations for 

Clinical practice 

guidelines 

  
This guideline gives background of 

importance for infection control of 

C-difficile, recommendations for 

prevention, performance measures, 

1A 
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detecting and 

preventing healthcare-

associated infection 

(HAIs). 

and examples of implementation 

strategies. 

Health 

Research & 

Educational 

Trust, 2016 

Clostridium difficile 

Infection Change 

Package 

A toolkit in order 

help initiate an 

infection control and 

prevention plan for 

C-Difficile  

  This toolkit addresses the 

significance of C-difficile, using a 

driver map to help organize change 

in a facility, uses the “Plan, Do, 

Study, Act model in order to help 

implement change, and also gives 

visual aids to help educate staff and 

encourage change.  

1A 

Munoz-

Price et al., 

2012 

To determine the 

change in both the 

thoroughness of 

environmental cleaning 

and the proportion of 

environmental surfaces 

within the operating 

rooms from which the 

pathogens were 

recovered. 

Prospective quality 

improvement study 

A 1,500-bed teaching 

hospital in Florida, and 

194 operating rooms 

were tested. There was 

a combination of 2,820 

objects in the rooms 

that were tested in the 

study.  

There were four 

cycles of testing. 

Objects in the 

operating room that 

were tested were 

anesthesia 

equipment, bed 

controls, Mayo 

stands, overhead 

lamps, IV poles, 

door handles and 

floors. The 

researchers tested 

the objects by using 

UV marking.  

While using gram staining to assess 

environmental cultures, UV 

markers helped improve the degree 

of cleaning operating rooms. 

6B 

Mustapha, 

Alhmidi, 

Cadnum, 

Jenson, and 

Donskey, 

2017 

To examine the 

effectiveness of floor 

cleaning and 

decontamination in 

rooms of a convenience 

sample of patients 

under contact 

precautions for MRSA 

colonization or 

infection.  

Convenience sample Twenty-seven hospital 

rooms in a veteran 

affiliated hospital 

The researchers 

collected cultures 

from the floor 

before post 

discharge and after 

post discharge 

cleaning by the 

environmental 

cleaning service 

and after using a 

UV-C room 

decontamination 

device that delivers 

UV-light at a 254 

nm wavelength. 

The results showed a statistically 

significant decrease in percentage 

of positive cultures after the EVS 

personnel cleaned the high touch 

objects. The study demonstrates 

that there is a <1% positive cultures 

for C-difficile.  The researchers 

proved that manual cleaning is 

effective but UV-C as an adjunct is 

highly effective.  

6B 
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The UV-C was 

operated in 3-5 

minute cycles by 

the research 

personnel. The 

cultures were 

collected at 3 

different high touch 

objects in the room. 

The samples were 

sent for evaluating 

of MRSA, C-

difficile, and 

Candida.  

Ray et al., 

2017 

To determine the effect 

of an environmental 

disinfection 

interventions on the 

incidence of 

healthcare-associate 

clostridium difficile 

infection. 

Randomized control 

study  

Sixteen acute care 

hospitals in 

northeastern Ohio; eight 

were selected at random 

to the control arm and 

another eight were 

selected to the 

intervention arm.  

1.) Incidence of 

healthcare facility-

onset/ healthcare 

facility-associated 

(HO-HCFA) 

clostridium difficile 

infection (CDI) 2.) 

Thoroughness of 

post discharge 

cleaning of high 

touch surfaces in 

CDI rooms based 

on fluorescent 

marker removal, 

and 3.) 

Effectiveness of 

disinfection of CDI 

and non-CDI room 

as based on post 

discharge cultures 

of high touch 

surfaces for CDI. 

The interventions resulted in 

improvement in the outcomes 2 & 

3, but did not show improvement 

towards outcome 1. There was also 

no correlation between the 

percentage of positive cultures after 

cleaning of CDI or non-CDI rooms 

and incidence of healthcare-

associated CDI.  

2A 

Ramphal, 

Suzuki, 

McCracken, 

and Addai, 

2014 

To determine if training 

interventions would be 

effective in changing 

the behavior in nurses 

and environmental 

services (EVS) when in 

Randomized quality 

improvement project 

There were three trials: 

for Trial; 1) 1,747 high 

touch objects were 

sampled by fluorescent 

blue light; Trial 2) 

1,322 high touch 

A student applied 

Glo Germ Gel to 

high touch objects 

in random rooms 

after a patient was 

discharged. The 

The results showed incremental 

improvement. In June 2012 there 

was a 20% increase from baseline. 

In February 2013 the results 

increased again to 81%, and in the 

third trial in August 2013 the results 

2B 
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cleaning patients’ 

rooms. 

objects were sampled; 

and Trial 3) 2,188 high 

touch objects were 

sampled. 

EVS staff would 

clean the room, and 

after cleaning the 

room a blue light 

was used to 

evaluate if the Glo 

Germ Gel was 

completely 

removed. If there 

was no residual gel, 

then the room 

passed.  

continued to improve on surfaces 

such as toilet seats, flush handles, 

and bedpans.  

Trubiano et 

al., 2016 

These guidelines were 

updated from the 2011 

Australian Society of 

Infectious Disease 

(SAID) clinical 

practice guidelines. 

Clinical practice 

guidelines 

  These guidelines focus on adults 

and children that are 

exposed/infected with C-difficile. 

The guidelines focus on treatment 

using current and future therapies.  

1A 

Wiemken et 

al., 2014 

To evaluate if using 

cleaning and 

disinfecting wipes 

(CD) will help improve 

the environmental 

service staff’s cleaning 

compliance.  

A small unblinded 

randomized trial 

Nine total employees, 8 

EVS and 1 RN 

Time using a CD 

wipes verses the 

time to clean with a 

mop and bucket. 

Also comparing the 

compliance rate 

using the two items. 

The compliance 

rate was ranged 

from 0-2.  The 

compliance for 

cleaning using the 

CD wipes ranged 

from 1.2-2.0. The 

compliance rate 

using the bucket 

method ranged 

from 1-1.8. There 

were higher rates 

using the disposable 

clothes.  

There was an increased use of 

compliance using the CD wipes 

verses the standard bucket. The 

average time to clean with the CD 

wipes was 178.1 seconds and the 

average time cleaning using a mop 

and bucket was 230.9 seconds. The 

surfaces using the CD wipes stayed 

wet for 10 minutes allowing more 

disinfecting time, where as the mop 

and bucket process was only 4 

minutes.  

3C 

Yui et al., 

2017 

To identify an 

enhanced method of 

recovery in the 

Randomized control 

trial 

The study took place 

over one year, there 

were 2,529 sites in 146 

Sampling surfaces 

in patient rooms 

after discharge, 

There was C-difficile on 22.9 % of 

the surfaces prior to cleaning and 

after cleaning C-difficile decreased 

2A 
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environment where C-

difficile spores persist 

despite cleaning the 

surfaces with hydrogen 

peroxide aerial 

decontamination.  

rooms and 44 bays were 

sampled.  

after manual 

cleaning, and after 

enhanced cleaning 

with hydrogen 

oxide vapor. 

Samples were 

collected with pre-

moistened sponge 

swabs.  

to 10.6%, then decreased even 

further to 4.4% after hydrogen 

peroxide disinfection.  

 

Rating System for Hierarchy of Evidence 

Level of the Evidence Type of the Evidence   

 I (1) Evidence from systematic review, meta-analysis of randomized controlled trails (RCTs), or practice-guidelines based on systematic 

review of RCT.  

II (2)   Evidence obtained from well-designed RCT  

III (3)   Evidence obtained from well-designed controlled trials without randomization 

IV (4)   Evidence from well-designed case-control and cohort studies  

V (5)   Evidence from systematic reviews of descriptive and qualitative studies  

VI (6)   Evidence from a single descriptive or qualitative study  

VII (7)   Evidence from the opinion of authorities and/or reports of expert committees 

 

Melnyk, B.M. & Fineout-Overholt, E. (2014). Evidence-based practice in nursing & healthcare: A guide to best practice (3rd ed.). New York: Lippincott, 

Williams & Wilkins.  

 

Rating Scale for Quality of Evidence  
A:  High – consistent results with sufficient sample, adequate control, and definitive conclusions; consistent recommendations based on extensive literature 

review that includes thoughtful reference to scientific literature 

B:  Good – reasonably consistent results; sufficient sample, some control, with fairly definitive conclusions; reasonably consistent recommendations based on 

fairly comprehensive literature review that includes some reference to scientific evidence 

C:  Low/major flaw – Little evidence with inconsistent results; insufficient sample size; conclusions cannot be drawn 

 

Newhouse, R.P. (2006). Examining the support for evidence-based nursing practice. Journal of Nursing Administration, 36(7-8), 337-40. 

Project Leaders: Mary Anderson and Jean Murray (Facility Host) 

Project Aim: To improve the environmental services’ cleaning process at a community hospital in order to decrease the spread of 

clostridium difficile by Fall 2018.  

Target Population: An adult oncology unit at a community teaching hospital near the suburbs of Baltimore, MD. 
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Appendix B 

CDC EVS Checklist 
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Appendix C 

EVS Cleaning Checklist 

 

Date:   

Unit:   

Room Number:   

Initials of EVS staff:  

 

 

Evaluate the following items in the patient’s room 

 

 

High Touch Item 

 

 

Cleaned 

 

Not 

Cleaned 

 

Not Present in 

Room 

S M T W TH F S  

 

AM 

 

 

PM 

 

 

Comments 

Bed rails/ Controls              

Tray Table              

IV Pole/ Pump              

Call Light              

Telephone              

Bedside Table              

Chair              

Room Sink              

Room Light Switch              

Bathroom Light Switch              

Room/Bathroom Door 

knobs 

             

Bathroom sink              

Bathroom Hand Rails              

Toilet Flush Handle              

Toilet Seat              

Monitor Controls and 

Screen 

             

Monitor Cables              
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*All high touch surface areas will be cleaned with Clorox Bleach and allowed to dry for 3 minutes before testing or touching surfaces.  

 

 

Appendix D 

ATP Testing Table 

 RLU < 25 (pass) RLU > 25 (fail) 

Room #:    

Staff Initials:    

High Touch Surface Area:  
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Appendix E 

SMARTER TOOL 

I: 

  

Simulation Development Table 

Course Outcome(s): To improve the EVS cleaning process in all patient rooms and to decrease the ATP (<25) 

RLU to ensure that the room or high touch items in the room are cleaned and will reduce the spread of C. Diff 

in an adult oncology unit. 

Simulation 

Objectives 

Content/Context 

(to meet learning 

objective) 

Knowledge, Skills, 

Abilities (KSA) 

(Information and skills 

learners should have 

attained prior to the 

simulation underlying) 

Critical Events 

(environmental or 

equipment setting that 

lead students to apply 

KSA’s during the 

simulation) 

Targeted Responses 

(specific, objective, 

observable behaviors 

you expect to see of the 

learner in response to 

the critical event) 

Environmental 

service staff will 

demonstrate 

proper C. diff 

decontamination 

techniques in 

simulated 

patient room 

 

Simulated patient 

room with high 

touch areas 

needing C. diff 

decontamination 

by EVS staff. 

-Understand simple 

medical equipment 

- Possess an interest in 

cleaning 

-  Possess verbal skills 

- The room will be set up 

with items from the 

checklist. Items in the room 

that will be cleaned are: 

bed rail/controls, tray table, 

IV pole/ pump, call light, 

telephone, bedside table, 

light switch, door knobs, 

chair, monitors and related 

cables. Patient’s high touch 

surface areas in the 

bathroom include: sink, 

-Medical equipment 

will be contaminated 

with C. diff. 

-Clorox Bleach Wipes 

-Swabs 

-petri dishes to test for 

ATP 

-Staff available; EVS 

(will be trained on new 

cleaning protocol, they 

will return cleaning 

demonstration from the 

DNP student), 

infection control (will 

test the high touch 

surface area post 

cleaning with Clorox 

-Instructor will first 

demonstrate how to 

clean the high touch 

items, then observe the 

EVS staff clean as part 

of their return 

demonstration.  

-The instructor will give 

feed back based on the 

ATP swab results in 

order for the EVS staff 

to pass the 

demonstration. If the 

ATP is < 25 then the 

EVS staff member has 

cleaned the items 

properly. 
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II: Simulation Context and Logistics 

Scenario Background: 

People Present: DNP Student (Mary Anderson), Infection Control/ DNP Preceptor (Jean Murray), EVS Staff, Oncology Unit 

Manager, and Oncology Unit educator.  

The people listed above will arrive to AAMC’s simulation lab (set up like a patient’s room) or designated area at an agreed time 

during September 2018. The necessary equipment will be patient room items (call light, bedside table, light switch, hospital bed/ rails, 

toilet, etc) that can be found on the checklist, the EVS terminal cleaning checklist (see below), pen/ pencil for documentation, Clorox 

Bleach wipes, swab for specimen collection, and the approved AMMC infection control device to test for ATP.  

The EVS staff will clean the high touch surface items in the lab with Clorox Bleach. The item will be allowed to dry per Clorox 

Company’s recommended time. Then the infection control representative will swab the surface area and will test for ATP. The 

infection control representative will then document the results on another table (see below). The ATP results and feedback will be 

given to the EVS staff during the simulation.  If the ATP results are >25 RLU, then the EVS staff must repeat the cleaning until the 

ATP result is considered clean with ATP < 25 RLU.  

 

light switch, door knobs, 

hand rails, toilet flush 

handle, and toilet seat.  

  

Bleach and test the 

ATP), and DNP 

student/instructor (will 

educate the EVS staff 

about the new cleaning 

protocol by 

demonstrating how to 

clean the high touch 

surface areas with 

Clorox Bleach) 

The EVS staff 

will 

demonstrate 

proper use of 

the EVS 

cleaning 

checklist after 

cleaning 

medical 

equipment 

Simulated patient 

room with high 

touch areas 

needing C. diff 

decontamination 

by EVS staff. 

-Adequate verbal, written, 

and reading skills. 

- EVS cleaning checklist 

policy/procedure/guidelines 

related to C. diff cleaning  

- Proper medical equipment 

cleaning techniques.  

 

-Checklist that is 

adapted from the CDC 

terminal-cleaning 

checklist.  

 

-Will observe the EVS 

staff mark the checklist 

after they clean the 

correlating medical 

equipment. 
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III. Simulation Timeline 

Time Critical Events Targeted Responses Cues 

0-10 minutes -Room set up 

-Medical equipment will be 

contaminated with C. diff. 

-Checklist that is adapted from 

the CDC terminal-cleaning 

checklist.  

-Clorox Bleach Wipes 

-Swabs 

-petri dishes to test for ATP 

 

-Instructor will have the room set up items: 

The room will be set up with items from 

the checklist. Items in the room that will 

be cleaned are: bed rail/controls, tray table, 

IV pole/ pump, call light, telephone, 

bedside table, light switch, door knobs, 

chair, monitors and related cables. 

Patient’s high touch surface areas in the 

bathroom include: sink, light switch, door 

knobs, hand rails, toilet flush handle, and 

toilet seat.  

-Instructor will first demonstrate how to 

clean the high touch items. 

No Cues are needed for this 

project 

10-30 minutes -Staff available; EVS (will be 

trained on new cleaning 

protocol, they will return 

cleaning demonstration from the 

DNP student), infection control 

and DNP student/instructor  

-Will observe the EVS staff mark the 

checklist after they clean the correlating 

medical equipment. 

 

10 minutes ATP testing Infectious disease personnel will test the 

cleaned surfaces after the bleach has sat on 

the surface for 3 minutes.  

 

10-15 minutes DNP student/instructor (will 

educate the EVS staff about the 

new cleaning protocol by 

demonstrating how to clean the 

high touch surface areas with 

Clorox Bleach) 

-The instructor will give feed back based 

on the ATP swab results in order for the 

EVS staff to pass the demonstration. If the 

ATP is < 25 then the EVS staff member 

has cleaned the items properly. 
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IV. Simulation Behavioral Assessment Tool 
Behavioral Assessment Tool 

Simulation Scenario:  Mary Anderson – EVS cleaning simulation 

Learners:  AMMC EVS Staff 

Competencies: NA 

 

Objectives:     

1.  To thoroughly clean high touch surface areas in all patient rooms using Clorox Bleach during daily cleaning. This should decrease the ATP growth and 
further spread of C. diff spores.  
 

Documentation: 

Hits: (learners independently demonstrated the targeted response) Y=yes  N=no or done incorrectly  

IG: instructor guided (i.e. instructor provided prompts through simulator or confederate to elicit desired action from learner) 

Comments:  Write items to address in debriefing discussion 

Critical Event Targeted  Response Hits IG Comments 

-Room set up 

-Medical equipment will 

be contaminated with C. 

diff. 

-Checklist that is adapted 

from the CDC terminal-

cleaning checklist.  

-Clorox Bleach Wipes 

-Swabs 

-petri dishes to test for 

ATP 

-Staff available; EVS 

(will be trained on new 

cleaning protocol, they 

will return cleaning 

demonstration from the 

DNP student), infection 

control and DNP 

student/instructor 

-ATP testing 

-Instructor will have the 

room set up items: The 

room will be set up with 

items from the checklist. 

Items in the room that will 

be cleaned are: bed 

rail/controls, tray table, IV 

pole/ pump, call light, 

telephone, bedside table, 

light switch, door knobs, 

chair, monitors and related 

cables. Patient’s high 

touch surface areas in the 

bathroom include: sink, 

light switch, door knobs, 

hand rails, toilet flush 

handle, and toilet seat.  

-Instructor will first 

demonstrate how to clean 

the high touch items. 
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-DNP student/instructor 

(will educate the EVS 

staff about the new 

cleaning protocol by 

demonstrating how to 

clean the high touch 

surface areas with Clorox 

Bleach) 

 

-Will observe the EVS 

staff mark the checklist 

after they clean the 

correlating medical 

equipment. 

  

Infectious disease 

personnel will test the 

cleaned surfaces after the 

bleach has sat on the 

surface for 3 minutes.  

  

-The instructor will give 

feed back based on the 

ATP swab results in order 

for the EVS staff to pass 

the demonstration. If the 

ATP is < 25 then the EVS 

staff member has cleaned 

the items properly. 

  

 

 

 

 

 

 

 

 

 

 

V. Supporting Documents 

EVS Cleaning Checklist 

A. 

Date:   

Unit:   

Room Number:   

Initials of ES staff:  
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Evaluate the following items in the patient’s room 

 

 

High Touch Item 

 

 

Cleaned 

 

Not 

Cleaned 

 

Not Present in 

Room 

 

Su 

 

M 

 

T 

 

W 

 

TH 

 

F 

 

Sa 

 

 

Am 

 

 

PM 

 

 

Comments 

Bed rails/ Controls              

Tray Table              

IV Pole/ Pump              

Call Light              

Telephone              

Bedside Table              

Chair              

Room Sink              

Room Light Switch              

Bathroom Light Switch              

Room/Bathroom Door 

knobs 

             

Bathroom sink              

Bathroom Hand Rails              

Toilet Flush Handle              

Toilet Seat              

Monitor Controls and 

Screen 

             

Monitor Cables              

 

*All high touch surface areas will be cleaned with Clorox Bleach and allowed to dry for 3 minutes before testing or touching surfaces.  
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B.  ATP Testing Results 

 RLU < 25 (pass) RLU > 25 (fail) 

Room #:    

Staff Initials:    

High Touch Surface Area:  
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Appendix F 

Letter to Patient 

 

To Whom It May Concern: 

 

 

Welcome to Anne Arundel Medical Center!  This letter is to inform you of an on going quality improvement project that is in collaboration with 

the Anne Arundel Medical Center and the University if Maryland Baltimore School of Nursing. This project includes a Doctorate of Nursing 

Practice (DNP) student, Environmental Services, and Infection Control.  As the patient and family, you may seen EVS staff come into isolation 

rooms and clean what is deemed high touch surface areas twice a day. This cleaning process has been proven to decrease the growth and spread of 

an organism called Clostridium difficile (C. diff).  This organism can make a patient extremely sick if they are exposed to the organism. The C. diff 

is also very difficult to kill, which is why only washing hands with soap and water OR using Clorox Bleach can kill the C. diff.   

 

What to expect: EVS staff coming into C. diff isolation patient rooms and cleaning high touch surface areas twice a day with Clorox Bleach wipes. 

Some high touch surface areas include: bed rails, light switches, toilet handles, monitors, cables, call lights, etc.  You or your family may see other 

staff members come into the room with swabs; these staff members are from infection control and are sampling the surface area to ensure the 

surface is thoroughly clean.  This process is to help ensure that the rooms are clean and the patients are receiving high quality care possible.  

 

Please notify nurse if you do not want your room cleaned or if the smell of the bleach is too bothersome.  

 

Thank you kindly for your cooperation. If you have further questions or comments please do not hesitate to contact me. 

 

 

Sincerely, 

 

Mary Anderson 

(DNP student) 

 

manderson@umaryland.edu 

 

  

mailto:manderson@umaryland.edu
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Appendix G 

 

Table 1: Comparison of ATP levels for test variables before and after the intervention (Mann-Whitney U test) 

 Pre-intervention (N = 13) Post-intervention 
U Score Z-score P-value 

 Mean (SD) N Mean (SD) 

IV_PUMP 30.62 (26.21) 53 3.89 (3.48) 47 -4.6294 < 0.001 

BEDRAIL 31.00 (21.39) 51 18.51 (38.79) 128.5 -3.16701 < 0.001 

BEDSIDE_TABLE 15.69 (11.54) 54 10.19 (14.10) 177 -2.36878 0.0178 

CALL_LIGHT 97.31 (160.03) 40 16.23 (21.95) 89 -3.33972 < 0.001 

BP_MACHINE 39.38 (34.15) 54 2.43 (3.51) 16 -5.20427 < 0.0001 
Note. *bold figures significant at p < 0.05  

 

 

 

Table 2: Count variables by week and outcome measure 

Date IV_PUMP BEDRAIL BEDSIDE_TABLE CALL_LIGHT BP_MACHINE Total N 

Baseline 6 (46.15%) 6 (46.15%) 10 (76.92%) 8 (61.54%) 13 (100%) 13 

6-Oct 9 (100%) 9 (100%) 9 (100%) 8 (88.89%) 9 (100%) 9 

12-Oct 8 (100%) 8 (100%) 8 (100%) 3 (37.50%) 8 (100%) 8 

18-Oct 10 (90.91%) 9 (81.82%) 9 (81.82%) 10 (90.91%) 11 (100%) 11 

26-Oct No data 

2-Nov 8 (100%) 5 (62.5%) 7 (87.5%) 4 (50%) 8 (100%) 8 

6-Nov 6 (100%) 2 (33.3%) 5 (83.3%) 1 (16.67%) 4 (50%) 6 

9-Nov 8 (100%) 4 (50%) 7 (87.5%) 3 (37.50%) 4 (50%) 8 

16-Nov 4 (100%) 4 (100%) 3 (75%) 2 (50%) 4 (100%) 4 
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Table 3: Comparison of proportion of ATP levels < 25 to baseline by week per variable (Z-score [p-value]) 

Date IV_PUMP BEDRAIL BEDSIDE_TABLE CALL_LIGHT BP_MACHINE Total N 

10/06 -2.666 (0.008) -2.666 (0.008) -2.666 (0.008) -2.0487 (0.040) -2.666 (0.008) 9 

10/12 -2.542 (0.011) -2.542 (0.011) -2.542 (0.011) 1.0711 (0.285) -2.542 (0.011) 8 

10/18 -2.3175 (0.020) -1.7982 (0.072) -1.7982 (0.072) -1.6557 (0.097) -2.8917 (0.004) 11 

10/26 No data 

11/02 -2.542 (0.011) -0.7284 (0.465) -1.8947 (0.059) -0.1714 (0.865) -2.542 (0.011) 8 

11/06 -2.2617 (0.024) 0.5261 (0.596) -1.5258 (0.126) 1.2386 (0.215) -0.8324 (0.407) 6 

11/09 -2.542 (0.011) -0.1714 (0.865) -1.8947 (0.059) 0.9694 (0.332) -0.1714 (0.865) 8 

11/16 -1.9135 (0.056) -1.9135 (0.056) -1.0108 (0.313) -0.1348 (0.897) -1.9135 (0.056) 4 

Note. *bold figures significant at p < 0.05 

 

 

Table 4: Descriptive statistics for ATP levels (mean [SD]) 

Date IV_PUMP BEDRAIL BEDSIDE_TABLE CALL_LIGHT BP_MACHINE Total N 

Baseline 30.62 (26.21)  31.00 (21.39)  15.69 (11.54)  97.31 (160.03) 39.38 (34.15) 13 

6-Oct 3.11 (4.43)  1.78 (1.48) 1.22 (1.86) 5.11 (8.24) 2.78 (5.74) 9 

12-Oct 2.38 (2.20) 2.88 (2.64) 1.75 (2.66) 28.60 (40.92) 1.88 (2.42) 8 

18-Oct 6.00 (6.29)  36.27 (75.41) 14.91 (18.11) 10.45 (12.19) 2.64 (2.06) 11 

26-Oct No data  

2-Nov 4.50 (2.93)  20.88 (18.24) 14.25 (16.42) 23.50 (28.02) 2.25 (2.60) 8 

6-Nov  3.83 (1.72) 31.50 (34.04)  11.00 (15.57) 27.33 (19.35) 2.17 (2.56) 6 

9-Nov 3.63 (2.20) 22.57 (23.27) 14.00 (14.79) 21.00 (3.61) 2.13 (4.85) 8 

16-Nov 2.75 (3.40) 13.75 (11.30) 17.25 (13.57) 19.67 (34.06) 3.50 (4.04) 4 
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Table 5: Comparison of ATP levels from baseline by week per variable (Mann-Whitney U Test [p-value]) 

Date IV_PUMP BEDRAIL BEDSIDE_TABLE CALL_LIGHT BP_MACHINE Total N 

6-Oct 6.5 (0.006) 1.5 (0.002)   2 (0.0009)  8.5 (0.0009)  5 (0.0004) 9 

12-Oct 4 (0.006)  5 (0.0008)  5 (0.001)  Insufficient data (n = 5)  1 (0.0003) 8 

18-Oct  16 (0.003) 41 (0.082)  56 (0.478)  19 (0.003) 2 (< 0.0001) 11 

26-Oct No data 

2-Nov  10 (0.003) 36 (0.263)  42.5 (0.643)  18 (0.072) 1.5 (0.0003) 8 

6-Nov  Insufficient data (n = 5)   Insufficient data (n = 4)   22 (0.174)   Insufficient data (n = 3) 1 (0.001) 6 

9-Nov  7.5 (0.001)  32 (0.303)  42.5 (0.646)   Insufficient data (n = 3) 4.5 (0.0007) 8 

16-Nov 
 Insufficient data (n = 4) 

 
4 

 

 

 

Table 6: Checklist compliance descriptive statistics by week 

 N MEAN STANDARD DEVIATION 

Week1 10/5 37 1.27 0.51 

Week 2 10/6 26 1.19 0.57 

Week 3 10/12 22 1.45 0.96 

Week 4 10/19 30 1.50 1.01 

Week 5 10/26 27 1.63 0.56 

Week 6 11/2 28 2.50 0.69 

Week 7 11/9 26 1.81 1.06 

Week 8 11/16 27 0.81 1.11 

Overall 107 1.547 1.021 

Note. Data were transformed as a Likert Scale (0 = note done; 1 = 0-2 days/week; 2 = 3-4 

days/week; 3 = 5-7 days/week) 
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Table 7: Comparison of checklist compliance and ATP levels for test variables (Mann-Whitney U test) 

 U Score Z-Score P-value 

IV_PUMP 2606.5 -3.64316 0.0003 

BEDRAIL 1815 -5.72066 <0.0001 

BEDSIDE_TABLE 2589.5 -3.86109 0.0001 

CALL_LIGHT 1586 -4.71998 < 0.0001 

BP_MACHINE 3920 0.41332 0.618 
 Note. *bold figures significant at p < 0.05 

 

 

 

Appendix H 

 

Table 1: The percentage of cleaning compliance passing rate  

 

  Call Light Bedrail IV Pump Bedside Table BP Machine 

October 2017 0% 75% 25% NA 25% 

August 2018  

(Pre-intervention)  

3.7% 29% 70.4% 85.3% 84.2% 

October 2018 

(Intervention)  

84.2% 81.5% 97.1% 89.2% 98.2% 


