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Abstract 

Problem: Hospital acquired infections (HAIs) place a significant economic burden on healthcare 

institutions and increase patient risk for morbidity and mortality. Daily chlorhexidine gluconate 

(CHG) treatments decrease the incidence of HAIs. Non-adherence to CHG treatments on a 30-

bed general pediatric unit increases the risk of HAIs. Cue cards, a form of Kamishibai cards (K-

cards) are utilized in the health care setting to improve adherence to protocols or as a 

communication tool for evidence-based practice and daily auditing processes. 

Purpose: The purpose of this quality improvement (QI) project is to implement CHG Cue Cards 

during nursing handoff to improve communication and increase adherence to CHG treatments. 

Methods: The QI project was implemented on a general pediatric unit from September- 

December 2021. A multidisciplinary team facilitated the implementation using the MAP-IT 

framework. A Cue Card tool was created, modeled from the concept of K-cards. Parent 

education material included in the unit orientation packets highlighted the benefits of CHG 

treatments. Cue cards were utilized during nursing handoffs to improve communication about 

infection control measures. Weekly electronic and paper audits tracked daily CHG treatments, 

presence of central lines (CL), utilization of cue cards, and occurrence of HAIs. Strategies 

included emails, observations, and reminder cards placed at each nurse computer. 

Results: In the first implementation period, initial data of all inpatients showed a 48% treatment 

adherence rate versus 44% post implementation, with zero percent cue card use. In the second 

implementation period which examined patients with CL and/or indwelling catheters, initial data 

revealed that 61% received treatment versus 62% post implementation; mean of seven percent 

cue card use. There was one HAI noted during the 15-week period. 
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Conclusions: Use of CHG cue cards had minimal impact on the rate of CHG treatments 

administered. Barriers to practice such as multiple provider services, staffing patterns, unit 

culture, and lack of a unit specific policy may have contributed to problems with 

implementation. Future recommendations for a unit-tailored policy, and CHG wipes versus wash 

should be considered to strengthen adherence.  
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Implementation of a Cue Card Tool to Increase Adherence to Chlorhexidine Treatments 

 According to the Centers for Disease Control and Prevention  (CDC) (2018), one in 

twenty-five patients in an acute care setting will develop a healthcare-associated infection (HAI) 

accounting for 1.7 million infections yearly. HAIs are an economic burden in the US resulting in 

an additional $9.8 to $45 billion annually to health care cost (Musuuza et. al, 2017; Mack and 

Stem, 2017). HAIs contribute to increased length of stay, increased utilization of scarce 

resources, and increased risk for mortality, 24.4% compared to a 3.4% in hospitalized patients 

without an infection (Alten et al., 2018). Current literature strongly supports the use of daily 

CHG treatments to reduce the incidence of HAIs and prevent unintended morbidity and mortality 

(Musuuza et., al 2017). Daily CHG treatment decreases the incidence of multidrug resistant 

organisms in vulnerable patients. CHG treatment is most effective in patients with central lines, 

indwelling catheters, and ventilators particularly in the ICU setting (Mack and Stem, 2017). The 

benefits of CHG in non-ICU settings remain controversial due to several factors; knowledge 

deficit of patients and providers, patient refusal, and unit culture (Musuuza et., al 2020).  

 A general pediatric care unit at a large urban, academic medical center in the mid-

Atlantic region is experiencing a lack of adherence with CHG treatments per hospital policy. The 

institution policy requires daily CHG treatments for all patients over the age of 2 months. 

Furthermore, daily CHG treatments are part of the central line-associated bloodstream infection 

(CLABSI) and catheter-associated urinary traction infection (CAUTI) prevention bundles, 

measures that are recommended by the Joint Commission to prevent HAIs (The Joint 

Commission, 2022). However, only 48% of children received a daily CHG treatment. In 

addition, documentation of CHG treatment was sporadic or inconsistent. This impacts patients, 

families, staff/ support staff, and the health care organization because the absence of CHG 
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treatments increases risk for acquiring infections. There was also a lack of communication within 

the nurse-provider, and nurse-nurse dyads. Sustaining adherence with daily CHG treatment 

practices is a priority for this unit. Hence, the purpose of this quality improvement project was to 

implement a CHG Cue Card tool for use during nurse shift handoff to improve communication 

and decrease risk for infection.  

Literature Review 

 A review of literature was conducted to identify methods for decreasing HAIs and 

increasing adherence to the identified practice measures/ policies. The abstracts were then 

reviewed for quality and relevance to the practice problem. The level of evidence was 

determined by utilizing Fineout-Overholt et al. (2010) criteria (see Table 1), and the quality of 

evidence was categorized using Newhouse’s (2006) rating system (see Table 2). The quality 

ranged from level one to six, and graded a B, a good overall level.  

 Five articles were included in the review: one systematic review with meta-analysis, and 

four QI projects. In general, the data highlighted the effectiveness of CHG treatments as it relates 

to decreasing HAIs. Additionally, the reviewed evidence focuses on implementing interventions 

such as K-cards for staff communication and key (cue) cards for patient/family engagement to 

increase adherence to CHG treatments. Research has established that CHG treatments in the ICU 

are effective in the prevention of HAIs (Musuuza et al, 2019). There is limited evidence that 

CHG treatments are as effective in preventing infections on general care units. Musuuza et al. 

(2019) reviewed 26 RCT’s, quasi experimental design, and cluster randomized trials. Findings 

indicated a reduction in HAIs in both ICU and non-ICU patients. However, across articles, the 

treatment protocols were not standardized and treatment fidelity such as adherence to the 

findings protocol, quality of delivery, and dose varied. Furthermore, CHG application was 
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effective against all microbes causing HAIs, and was recommended for adoption for all 

healthcare organizations.   

 The four QI projects by Joseph et al. (2021), Kamity et al. (2021), Shea et al. (2019), and 

Ormsby et al. (2021) found that the utilization of K-cards/ key cards facilitated discussions about 

adherence to policy, as well as identified facilitators and barriers for CHG adherence. The 

medical and nursing staff, and patient-family dyad are key participants for sustaining adherence 

to infection prevention bundles and organization policies (Kamity et al., 2021). Cue cards are an 

effective tool to improve communication regarding hospital policies and practices. There were 

similar themed limitations for lack of adherence to CHG treatments including nursing staff 

shortages, inconsistencies in documentation, differences in application methods, and culture of 

the implementation unit (Joseph et al., 2021;  Kamity et al., 2021; and Ormsby et al., 2021). Only 

the systematic review provided evidence of CHG lessening risk for HAIs. Nevertheless, Shea et 

al. (2019) found that implementing K cards improves communication and adherence to infection 

prevention measures. Additionally, patient/family handouts increased adherence to CHG 

treatments and may impact overall incidence of HAIs (Shea et al., 2019). All four QI articles 

established support for cue cards and information handouts to foster the use of CHG treatments, 

resulting in increased adherence rates and decreased incidence of HAIs.  

Frameworks 

 Roger’s Diffusion of Innovation Theory (Figure 1) utilizes the following steps: 

knowledge, persuasion, decision, implementation, and confirmation (Rogers, 2003). This theory 

explains how people perceive new innovations and explores their abilities to adapt to such 

changes. It consists of five adopter categories the innovators, early adopters, early majority, late 

majority, and the laggards (Rogers, 2003). During the QI project planning phase, inadequate 
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knowledge about the institutional CHG treatment policy and poor documentation were identified. 

Standardized communication via a cue card reminder system implemented during nursing 

handoff was suggested. A team including nursing management, unit champions, and ID were 

gathered to categorize adopters who support the project implementation. The utilization of this 

theory illustrated how facilitators of the practice change influence others to accept the change 

while analyzing barriers, and to reconnect with the non-adaptors. Thus, the behaviors and actions 

of the opinion leaders on the unit played a significant role in social influence for staff motivation 

for the practice change at hand. 

 Helfrich’s Conceptual Framework for Complex Innovations (2007) (Figure 2) was used 

to support this practice change. Key elements of this framework include management support 

and financial resources, implementation of policies and practices, organizational climate and 

innovation fit, champions, and evaluating effectiveness of the implemented change. The support 

from nursing administration was indicative of commitment for this QI project. The buy-in from 

the nurses and support staff, patients and families, and unit change champions were key for the 

success of the process and outcome measures. The implementation of a CHG cue card tool was 

imperative for transforming care for such a dynamic population of patients. The utilization of 

education sessions, staff training and continued assessment through electronic and paper audits 

ensured the efficacy and success of the proposed implementation. Helfrich’s framework enabled 

recognition of barriers that could have disrupted the implementation; the team planned and 

established strategies to overcome such. Data collection via electronic and paper audits allowed 

for evaluation of outcomes and application of alternate tactics and strategies, as necessary.  

Methods 
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 This quality improvement project took place on a 30-bed inpatient general pediatric unit, 

with patients 0-21 years, at a large academic medical center in the mid-Atlantic region. The QI 

project was implemented from September- December 2021. Complexity of care ranged from 

observation/monitoring, progressive asthma patients, step-down ICU patients that are chronically 

ill, antibiotic treatments, to patients receiving chemotherapy. According to the hospital policy, all 

children greater than two months of age are eligible for a daily CHG treatment. Approximately 

125 patients weekly, with an average of thirty-one patients (with presence of indwelling or CL 

catheter, or at elevated risk of infection) met criteria for daily CHG treatments. A translator iPad 

was available for families in which English was a second language. Ethical considerations and 

conflict of interest was addressed by the institutional review board’s approval for non-human 

subject research. 

 Prior to the project implementation, the quality improvement project leader (QI-PL) 

organized a multidisciplinary team of stakeholders including nurse management, nurses and 

support staff, unit champions, and infection preventionist to obtain formal commitments and 

formulate an implementation plan. There are approximately sixty nursing and support staff 

available with three different services that admit patients to this unit. Pre-implementation data for 

monthly CHG adherence, HAIs, and barriers were discussed. A CHG cue card tool was created; 

modeled from the concept of K-cards. The process goal aimed at utilization of the CHG cue 

cards during nursing shift change handoff. The outcome goals aimed to maintain a zero percent 

HAI rate and increase the number of CHG treatments administered and documented. Initial use 

for the CHG cue cards was intended for use as a communication tool for nursing during team 

bedside rounds. However, data audits revealed that outcomes for cue card usage was zero. 
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Formulation of an alternative strategy was considered. The process change was then refocused to 

be used for infectious disease communication during nurse-to-nurse handoff. 

 An existing standardized CHG information handout is provided in the unit’s orientation 

packet for patient/ families. CHG information handouts were written in “plain language,” and the 

team collaborated with social work to identify if additional resources were needed. Staff training 

for the CHG cue card tool occurred in-person during nursing competency days, complemented 

with PowerPoint and handouts. Several CHG education/ resource binders were already in place, 

which allowed for ongoing education/ training. Over the first few weeks, data for nurse training 

revealed a positive shift towards the goal of 100% of staff being educated. A laminated cue card 

tool (see Appendix A) was and placed at each computer station for ease of access and served as a 

reminder for staff to document completion of CHG treatments in the EHR. Other strategies and 

tactics used to aid a successful implementation included verbal and written feedback, interviews, 

in-person observations, reminders posted with shift assignments, and emails updating the 

progress of CHG adherence rates. These tactics also allowed for identification of implementation 

barriers permitting a chance to refocus with new strategies as deemed necessary. 

 Primary data metrics were monitored and collected weekly by means of electronic chart 

and paper audits. The audits tracked daily CHG treatments including patient refusal, presence CL 

or indwelling catheters, utilization of the cue cards, and occurrence of HAIs. All project data was 

stored using a secure and password-protected data management spreadsheet to protect the 

confidentiality of the data; standard institution regulated HIPPA practices were also utilized (see 

Appendix B). Post-education training was tracked through an education roster and then de-

identified on a provider code key spreadsheet (see Appendix C).  

Results 



CUE CARD TOOL TO INCREASE CHG ADHERENCE                                                                        10 
 

 There were two implementation periods due to a refocus of the cue card process goal at 

week nine. The structure measures included creation of the cue card tool and staff training on use 

of the tool. The CHG cue card tool was made accessible to staff, and laminated cards were 

placed at each computer station. Within the first few weeks, 100% of nursing staff completed 

training on the use of the cue cards during in-person sessions. All staff also received an email of 

the education handout and PowerPoint. In the first implementation period (phase 1), weeks one 

through eight, the cue cards were expected to be used during multidisciplinary patient rounds for 

all patients. During the second implementation period (phase 2) the cue cards were used during 

nursing shift handoff for eligible patients. 

 The process measure analyzed the number of cue cards used by nurses during both 

implementation periods (see figure 3). During phase one, weeks one through eight, cue cards 

were used for all patients during bedside rounds. Audit data showed a zero percent cue card use 

during multidisciplinary patient rounds. In phase two, weeks nine through fifteen, the cue card 

tool was used during nursing handoff for a targeted patient population (those with CL and/or 

indwelling catheters). The cue card tool was used for a max 20% of the targeted population, with 

a mean of seven percent.  

 The outcome measure assessed the number of CHG treatments that were administered to 

the patients (See figure 4). Prior to phase one, pre-implementation data found that 48% of 

patients received CHG treatments. During phase one, there was a total of 979 eligible patients, 

with 42% CHG treatments administered. Prior to phase two, pre-implementation data indicated a 

61% treatment rate. During phase two, there were 234 eligible patients with 63% CHG 

treatments administered. Unfortunately, there was one HAI identified in September prior to 

implementation.  
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  Overall, during both implementation periods there was no change in the total amount of 

CHG treatments administered in either group. Limitations for the decreased use of the cue card 

tool included multiple teams rounding and variability in schedule, leading to inadequate nurse 

participation, nurses were too busy with competing priorities, nurse burnout, and staff turnover. 

Fifty-eight percent of patients did not receive treatments during phase one, compared to thirty-

seven percent of patients during phase two. CHG treatments were not documented 33% of the 

time during phase one compared to 23% noted during phase two. Limitations wherefore CHG 

treatment administration was less than 100% included that some CHG treatments were not 

documented in the EHR, some patients/ families refused treatments, and some patients just 

received soap and water baths. 

Discussion 

 This quality improvement project identified challenges for implementing a cue card 

communication tool to improve adherence to the hospital CHG treatment protocol. Deficiencies 

in the infection prevention process prompted action to improve communication to increase 

adherence to CHG treatments for patients with central lines, and/or indwelling catheters. Despite 

structure and process changes, the overall rate of adherence remained unchanged. Previous QI 

initiatives by Kamity et al. (2021) and Ormsby et al. (2020) established that implementing K-

cards improved communication between health care providers and adherence to infection 

prevention protocols; however, that was not demonstrated for this project. 

 The initial focus of the cue card tool was intended for use during bedside 

multidisciplinary rounds, however, there was a total of three teams rounding with variable 

schedules. This circumstance contributed to decreased nurse participation. A lack of provider-

nursing coordination along with a suboptimal unit design also created challenges for using the 
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cue cards during bedside rounds. No significant change was noted in the number of CHG 

treatments administered pre-implementation compared to post-implementation. 

 The use of the CHG cue cards were minimal, hindering crucial communication between 

the nursing staff and limited escalation of policy which prompts provider notification when 

patients refuse treatment. Moreover, observations and staff interviews revealed that elements 

from the cue cards were discussed to some extent during nurse handoff, but the tool itself was 

underutilized. Project lead modeling cue card utilization had the greatest impact on 

implementation. Efforts to adjust for limitations included refocus of context for which the cue 

cards were used, which occurred at week nine. 

 The COVID-19 pandemic continued to impact unit dynamics leading to nurse burnout, 

increased staff turnover, and consequently decreased participation. Despite standardized patient 

education, patient/family refusals, played a key role in lack of adherence to the CHG treatments, 

which coincides with findings in a case analysis by Musuuza et al. (2020). This QI project did 

not review the staff process for educating families using the existing CHG education handouts. 

Measuring or tracking family and patients understanding on the purpose of CHG treatments 

while in the hospital is necessary for reducing rates of refusal. Lastly, the lack of a unit specific 

policy and moreover, delays in the initiation of the recent restructured hospital wide CHG plan 

caused missed opportunities for adherence to infection prevention measures.    

Conclusion 

 Adherence to infection prevention measures such as daily use of CHG treatment is vital 

for preventing HAIs. For this QI projective, the use of cue cards did not improve administration 

nor documentation of CHG treatments. Although many staff completed the training during in-

person competency days, implementation of the cue cards was not effective for changing 
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behavior or culture of the unit. Use of CHG treatment is controversial in the non-ICU setting but 

it is known that use of such measures is effective for infection prevention for those with central 

lines and indwelling catheters. Adopting a unit tailored CHG policy for pediatric patients could 

improve rates of treatments. It is also imperative to explore resources and consider switching to 

CHG wipes versus wash to strengthen adherence. The unit should continue to embed education 

in orientation and annual competency training, but further actions should be taken to re-evaluate 

the process for patient/family education. Adherence to CHG treatments continues to be an issue, 

so stakeholders must regroup and consider other tactics to tackle this problem. An initial step 

involves identifying one medical specialty team as a pilot to re-introduce CHG cue cards for 

nurse/provider bedside rounds. Promotion of a positive unit culture is critical for sustainability 

and success. 
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Table 1  

Evidence Review 
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quality improvement initiative to reduce hypothermia in a Baby-Friendly nursery – our story of algorithms, K-cards, and 

Key cards. Journal of Perinatology, 41,1760–1768. Retrieved from https://doi.org/10.1038/s41372-021-01073-y 

 

Level: VI 

  

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

This quality 

improvement 

initiative “aimed 

to reduce the 

incidence of 

hypothermia in 

the 

mother-baby-unit 

to <15% and to 

decrease the rate 

of isolated 

hypothermia 

admissions to the 

neonatal intensive 

care unit (NICU) 

by 20% over two 

years”. 

Quality 

improvement 

initiative 

 

 

Sampling Technique: 

Convenience 

Sampling: 

Retrospective chart 

review of newborns 

who were >35 weeks 

gestation who 

acquired hypothermia 

on the mother-baby 

unit (MBU) & 

required NICU care.  

- January 

2017-August 

2017 

# Eligible: >4,000 

infants delivered each 

year 

 2561 identified within 

the timeframe  

# Accepted: 

Infants in the 

hypothermia in the 

MBU= (535/2561) 

Infants with 

hypothermia admitted 

to the NICU= 

(16/2561) 

 

Intervention:  

Creation of a standardized 

hypothermia protocol and 

algorithms to regulate 

workflow  

 

Intervention Fidelity: 

1. Nursing education: 

maintaining 

normothermia, 

standardized temperature 

assessment, and safe 

warming 

2. Implementation of a 

hypothermia algorithm 

3. Nursing audits using K-

cards: visual tool to 

increase staff awareness 

and compliance of the 

algorithm 

4. Key cards for parental 

buy-in: hypothermia 

prevention strategies 

 

 

 

Primary Outcome: 

Measure of the incidence 

of hypothermia in the 

MBU 

Secondary Outcome: 

Measure of NICU 

admissions due to 

hypothermia 

 

Process Measure: 

Compliance to the 

hypothermia algorithm 

Analysis: 

SQUIRE 2.0 framework; 

utilized QI Macros plug-in, 

Microsoft Excel 2013 

 

Statistical Analyses:  

P-charts- to track trends 

over time 

Fisher’s exact test & Chi-

square test: to compare 

pre-intervention and post-

intervention variables 

 

After implementing the 

standardized hypothermia 

algorithm, along with nursing 

education, and K-cards, rates of 

hypothermia decreased below 

the lower baseline control limit. 

-20.9% to 14.5% (p<0.001) 

-Rates of NICU admission from 

the MBU decreased by 71% 

(from 0.62% to 0.18%; P< 

0.001) 

 

*The utilization of K-cards 

proved its importance in 

strengthening staff adherence to 

the hypothermia algorithm. 

 

When examining the pre- vs. 

post-intervention periods- there 

were no significance noted in 

terms of sex, gestation age, and 

birth weight amongst infants 

admitted to the NICU due to 

hypothermia. 

  

Limitations include 

inconsistency in documentation 

for utilization of the algorithm. 

Citation:  Ormsby, J. A., Cronin, J., Carpenter, J., Graham, D. A., Potter-Byone, G., Vaughan, A. M., Weir, L., Flaherty, 

K. A., Chandonnet, C. J., Priebe, G. P., & Sandora, T. J. (2020). Central venous catheter bundle adherence: Kamishibai 

Level: VI 
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card (K-card) rounding for central-line–associated bloodstream infection (CLABSI) prevention. Infection Control & 

Hospital Epidemiology, 41, 1058-1063. Doi: 10.1017/ice.2020.235 

 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

The objective of 

this quality 

improvement 

project is “ to 

institute facility-

wide Kamishibai 

card (K-card) 

rounding for 

central venous 

catheter (CVC) 

maintenance 

bundle education 

and 

adherence and to 

evaluate its 

impact on bundle 

reliability and 

central-line–

associated 

bloodstream 

infection 

(CLABSI) rates”. 

Quality 

improvement 

project 

Sampling Technique: 

Convenience 

Sampling 

(Demographic metrics 

were collected 

retrospectively) 

- Data audits 

via 

“REDCap” 

 

Eligible: All patients 

with CVCs > 1 day: 

November 1, 2017- 

October 31, 2018 

 

Exclusion: Patients 

with dialysis / pheresis 

catheters only 

 

#Intervention: 2,444 

audits completed 

during intervention 

period 

-Excluded: 123 audits 

-Final included: 2,321 

audits on 1,051 

patients (1,292 

inpatient encounters) 

 

Intervention: 

Implementation of a CVC 

K-cards to provide 

scripted communication 

between clinicians; 

monitor adherence to 

infection prevention 

metrics. 

 

Intervention Fidelity:  

The K cards assessed: 

scrubbing needless 

connector hub within 

recommended time, 

timely change of 

connector hubs, timely 

dressing changes, address 

continued need for the 

CVC, daily bathing 

practices, presence of 

alcohol caps on unused 

ports.  

 

-Baseline data collected 

12 months prior to 

implementing the K-cards 

- Data coded by 2 team 

champions 

Pre-implementation 

period= Nov. 1, 2016- Oct. 

31, 2017 

Implementation period= 

Nov. 1, 2017- October 31, 

2018 

Sustainability period= 

Nov. 2018- Sept. 2019 

Primary outcome: 

Measure of CLABSI rates 

per 1000 CVC days 

Primary process 

measures: Utilization of 

K-card rounding to assess 

adherence to all 

components of the  CVC 

bundle & CLABSI 

prevention 

 

Analyses: 

Utilized Standards for 

Quality Improvement 

Reporting Excellence 

(SQUIRE) 2.0 guidelines 

- Stata version 13.1 

software 

- SAS version 9.4 software 

-“All or nothing” 

methodology to test 

reliability 

- Descriptive statistics 

- Control charts 

- Poisson regression- to 

display trend in CLABSI 

rates 

The utilization of K-cards as a 

rounding tool allowed for a 

standardized data collection for 

CLABSI rates, facilitated 

discussion for dependability of 

the bundle, allowed for real-time 

feedback & dialogue between 

nurses and the medical team 

(discussion of patient safety 

questions and concerns) 

-Increased reliability from 43% 

to 78% for CVC maintenance 

- Hospital-wide decrease in 

CLABSI rates by 18% (from 1.1 

to 0.9- no statistical significance, 

p= 0.50) 

- allowed balanced 

communication   

 

Limitations: Implementation 

occurred at a free- standing 

hospital, limiting 

generalizability 
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Citation: Kamity, R., Grella, M., Kim, M. L., Akerman, M., & Quintos-Alagheband, M. L. (2021). From kamishibai card 

to key card: a family-targeted quality improvement initiative to reduce paediatric central line-associated bloodstream 

infections. BMJ Quality and Safety, 30, 72-81. Doi: 10.1136/bmjqs-2019-010666 

 

Level: VI 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

The aim of this 

quality 

improvement 

initiative is “To 

reduce CLABSI 

by increasing 

central line 

maintenance 

bundle 

compliance to 

greater than 90% 

using kamishibai 

card (K-card) 

audits and family 

’key 

card’ education”. 

Quality 

Improvement 

Initiative 

Sampling Technique:  

Convenience 

Sampling 

 

Inclusion: 

All patients at the 

Children’s Hospital 

within the academic 

medical campus 

December 2017- 

December 2018 

 

Unit customized audit 

tool “K-card” and family 

key cards (cue cards). 

 

Intervention Fidelity: 

The K-card was modified 

and  modelled from the 

‘Helen Devos Children’s 

Hospitals’. 

- The K-card 

provides a step-

by-step 

explanation for 

elements of the 

CL maintenance 

bundle 

Incorporated current 

standards from the SPS 

network, CDC, NHSN, 

and The Joint 

Commission 

- Key cards 

created in both 

English and 

Spanish 

- Key cards were 

developed using 

a standardized 

scripted based on 

the IPASS tool 

Primary Outcome: Rate 

of CLABSI per 100 

Central line (CL) days 

 

Analysis:  

Data analysis:  

Utilized SQUIRE V.2.0 

framework 

 

SAS V.9.4 statistical 

process (QI macros) & 

Microsoft Excel) 

Control (P-chart)- 

identified trends in 

CLABSI over time 

Shapiro-Wilk test for 

regularity 

Mann-Whitney test- used 

for 3 variable comparisons 

(CLABSI, line-days, 

bundle compliance) 

 

  

The combination of k-cards and 

key card education contributed 

to high-rate compliance for CL 

maintenance bundle by engaging 

the frontline staff and 

empowering patient/ families  

- 87.9% to 97.1% (p<0.001) 

increase to bundle adherence 

- decreased infection rates= 

0.63/1000-line days (p= 0.21) 

-44% participation for family 

engagement surveys (95% 

satisfaction for key card 

intervention) 

 

- Decreased level of 

CLABSIs noted  

- K-cards audits served to 

recognize knowledge 

gaps & barriers and 

influence behavior 

while  collecting vital 

data- ‘Key cards’ 

function in the same 

manner 

- Families became 

partners in patient cares 

Sustainability: the model is 

applicable to a wide range of QI 

intervention throughout 

healthcare 

Barriers identified: nursing 

shortage; substantial number of 

new nurses  
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Citation: Musuuza, J. S., Guru, P. K., O’Horo, J. C., Bongiorno, C. M., Korobkin, M. A., Gangnon, R. E., & Safdar, N. 

(2019). The impact of chlorhexidine bathing on hospital-acquired bloodstream infections: a systematic review and meta-

analysis. BMC Infectious Diseases, 19(416), 1-10. Retrieved from https://doi.org/10.1186/s12879-019-4002-7 

 

Level: I 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

This systematic 

review and meta-

analysis aim to 

“examine 1) the 

magnitude of 

effect of CHG 

bathing in 

different settings, 

2) fidelity to the 

intervention, and 

3) patient-

centered 

Outcomes”. 

 

 

Systematic 

review and 

Meta-analysis 

 

 

Sampling Technique:  

Utilized the following 

databases: Medline 

(via Ovid), EMBASE, 

CINAHL, Scopus, and 

Cochrane’s 

CENTRAL registry 

 

Inclusion: 

Randomized control 

trials, cluster 

randomized trials, and 

quasi-experimental 

studies 

 

Exclusion: 

-Studies that 

contrasted review 

papers against post-

intervention rates 

-Studies with CHG for 

pre-surgical use & 

those w/o non-CHG 

comparisons 

 

# Eligible: 788 articles 

(179 were duplicates= 

excluded) 

609 screened 

420 Excluded 

163 Included 

 

Control group: amount 

of infection rates prior to 

application of CHG 

treatments for patients 

Intervention group: 

CHG treatment for 

patients  

 

Intervention fidelity: 

3 authors assessed 

suitability for inclusion 

standards  

2 authors partook in data 

extraction 

“the demonstration that an 

experimental 

manipulation is conducted 

as planned” 

5 Fidelity components 

used: 

1. Adherence to the 

intervention 

2. Healthcare 

provider 

knowledge/ 

intentions 

3. Quality of 

application 

4. Patient 

receptiveness/ 

engagement 

5. Assessment of 

program 

characteristics/ 

Primary outcome: 

Incidences of hospital-

acquired bloodstream 

infections (HABIs) 

Measurement (reliability): 

Incidence rate ratio 

calculated   

Statistical analysis: 

“METAN” in Stata 

software version 14.0 & 

PROC GLIM-MIX in SAS 

9.4 

DerSimonian and Laird 

method- to calculate the 

average intervention effect 

Meta-regression Analysis 

The use of CHG treatment is 

significant for lessening risk for 

HABIs in both the ICU and non-

ICU setting.  

(CHG responsive to all 

microbes).  

 

The studies identified 5259 

HABSIs out of 861,546 patient-

days 

 

Incidence days for the CHG 

group= 4.4 (95% Confidence 

interval [CI]: 4.2-4.6) 

Incidence days for the control 

group= 7.5 (95% CI: 7.3-7.7) 

Effect of bathing: 

ICU setting= (0.58, 95% CI) 

Vs non-ICU setting (0.56, 95% 

CI) 

Meta-regression analysis noted 

that there was not a significant 

difference in the subgroups. 

-16 studies reported  adverse 

reactions to CHG which include: 

rash, dry skin, and itchiness 

• FDA advisory for rare 

hypersensitive skin 

responses 

 

-Participation of the frontline 

staff is vital for sustaining CHG 

treatments 
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# Accepted: 26 

articles for the meta-

analysis   

                                                                                      

Group Homogeneity: 

Quality of studies 

assessed by 

Cochrane’s Risk of 

Bias Tool 

-Studies scored by 

qualitative means 

 

assessment of 

patient-centered   

results  

 

 

The study provided that CHG 

bathing has positive impact on 

clinical practice. 

• Recommendations for 

adoption by healthcare 

organizations  

• CHG is cost saving- 

facilities save ~ $1.56 

million annually (vs. 

HAI) 

-Mixed evidence about bacterial 

resistance to CHG   

 

Citation: Shea, G., Smith, W., Koffarnus, K., Knobloch, M. J., & Safdar, N. (2019).  Kamishibai cards to sustain 

evidence-based practices to reduce healthcare-associated infections. American Journal of Infection Control, 47, 358-365. 

Doi: https://doi.org/10.1016/j.ajic.2018.10.004 

 

Level: VI 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

This study aimed 

to “ highlight one 

(pediatric) unit’s 

innovative use of 

K cards to 

facilitate 

adaptation of best 

practices and 

continuous 

learning through 

ongoing 

communication 

between unit 

leaders and staff”. 

 

 

 

 

 

 

Qualitative 

study (non-

experimental)/ 

QI project 

Sampling technique:  

Convenience 

Sampling 

 

14 thousand K-card 

interactions within a 6-

week period 

K cards were created by 

hospital HAI  leaders and 

implemented as an audit 

tool for HAI prevention 

 

 

 

Intervention Fidelity: 

Nurse leaders led all K-

card interactions 

-Included 3 or 4 focused 

questions 

-Interactions were based 

on presence of HAI risk 

factors (such as patient 

with a Central line or 

foley catheter) 

Primary Outcome: 

The use of K-cards is 

intended to promote best 

practice for preventing 

HAIs 

 

Data Analysis: 

NVivo Software Version 

19 

DeDoose code set  

Health Belief Model to 

map themes- (provided a 

framework to explore staff 

perceptions) 

 

The use of the K-cards is an 

effective communication tool to 

sustaining evidence-based 

practices for preventing HAIs. 

-Facilitated clear communication 

- Encouraged the staff to 

communicate about HAI 

prevention bundles and discuss 

barriers and ways to overcome 

them 

-encouraged positive interaction 

for problem solving 

Benefits of using the K-cards 

include:  

- Facilitation of patient/ 

family education 

- Increase compliance to 

evidence-based 

infection prevention 

bundles 
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 - Set a climate for the 

unit 

- Encourage staff 

engagement 

- Real-time auditing with 

feedback 

- Promote quality 

improvement metrics 

- Promote professional 

roles in HAI prevention 

 

Note. Evidence Level and Quality Rating were assigned using the Evidence-Based Practice Model (Fineout-Overholt, Melnyk, Stillwell, & 

Williamson (2010) and Newhouse Quality Rating Scale (2006). 
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Table 2 

Synthesis 

Newhouse, R. (2006). Examining the source for evidence-based nursing practice. JONA.Volume 36, Number 7/8, pp 337-340. 

Evidence Based Practice Question (PICO): Does the implementation of a CHG cue card tool and family/parent information handouts increase 

adherence to the hospital’s CHG policy over the period of 15 weeks? 

 

Level of 

Evidence 

# of 

Studies 
Summary of Findings Overall Quality 

II 

 

1 

 

This systematic review and meta-analysis by Musuuza 

et al. (2019) demonstrated that there was a significant 

decrease in healthcare-acquired bloodstream infections 

(HABIs) in both the intensive care, and non-intensive 

care setting. Hence, the use of CHG treatments has 

immense value for clinical practice and is effective 

against all microbes that cause HABIs.  

B, the review, and meta-analysis included enough studies 

through vigorous search of quality databases. All studies met 

criteria by qualitative means and utilized homogeneity via 

Cochrane’s risk bias tool. Too, the studies concluded the 

intervention strategy is generalizable and recommends adoption 

of CHG use as standard practice by other healthcare systems.  

Limitations: There are variations in CHG products, population 

of patients, and variations in bathing methods. There was 

concern for heterogeneity involving bundled vs. unbundle CHG 

interventions, and its effects on infection rates.  

 

VI 4 

All 3 studies by Joseph et al. (2021), Kamity et al. 

(2021), Shea et al. (2019) and Ormsby et al. (2021) 

found that the utilization of K-cards/ key cards helped 

to enable discussions about adherence to policy, as well 

as identify facilitators and barriers.  

The studies by Kamity et al. (2021), and Ormsby et al. 

(2021) discussed the use of K-cards as it relates to 

reducing healthcare acquired infections (bloodstream 

infection rates); influencing behavior of staff and/or 

patient adherence to infection prevention methods. 

 

The study by Joseph et al. (2021) identified that the use 

of K-cards strengthened staff adherence to an 

algorithm, decreasing negative patient outcomes. 

B, the studies yielded consistent conclusions for the purpose set 

by the studies. There were quality recommendations for use of 

the K-cards and Key cards for all studies involved. The use of 

K-cards can be used as a model for other QI initiatives in the 

healthcare settings. 

 

Limitations: Barriers related to staffing shortages, 

inconsistencies in documentation, differences in application 

methods, culture of the implementation unit. 
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Figure 1 

Theoretical Framework 
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Figure 2 

 

Implementation Framework 
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Figure 3 

 

Usage of CHG Cue Card Tool  
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Figure 4 

 

CHG Data  
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Appendix A 

Cue Card Reminder (laminated) 
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Appendix B 

Data Management Spreadsheet/ Audit Tool 

 

 

 

 

 

 

Week 

#  

# Of 

Patients 

Eligible 

for CHG 

Tx 

# Of 

Patients 

Who 

Received 

CHG Tx. 

# Of 

Refusals 

# Of Patients 

for Which Tx 

Not 

Documented 

# Of Pts. w/ 

Presence of 

CL or 

Indwelling 

Catheter  

# Of Pts. w/ 

CL and/or 

indwelling 

catheters & 

received Tx. 

# Of Patients 

w/ lines 

& 

Refused Tx. 

# Of 

Patients w/ 

Lines & Tx 

not 

documented 

# CHG Cue 

Card 

Utilized 

(per eligible 

pt.) 

% 

Compliance 

# HAIs 
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Appendix C 

Education Roster 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

# Date Name Signature Staff Position 

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    


