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ABSTRACT
Background: The management of health care associated infections (HAIs) challenges acute care facilities
due to variability in practices. The purpose of this quality improvement project was to decrease central
line–associated bloodstream infection, catheter-associated urinary tract infection, and Clostridioides difficile
infection in a high acuity care environment using a visual management (VM) tool to address practice variations.
Local Problem: An acute care unit experienced increasing HAIs.
Methods: An interprofessional team used Lean methodology to implement a VM tool reflective of evidence-
based HAI prevention practices that staff had frequently omitted.
Interventions: A VM tool called the Safety Tracker was created.
Results: In 12 months, HAIs decreased from 9 events to 1, with a corresponding reduction in indwelling
urinary catheter utilization and central line utilization. More than $160 000 were avoided in health care costs.
Conclusions: Creating an interprofessional VM Safety Tracker could significantly reduce HAIs.
Keywords: health care–acquired infections, Lean methodology, quality improvement, visual management

More than 1 million patients are affected
by health care–associated infections (HAIs)

in the United States annually.1,2 The Centers
for Disease Control and Prevention states that
in approximately 20 hospitalized patients, 1
patient will develop an HAI,1,2 such as a
central line–associated bloodstream infection
(CLABSI), catheter-associated urinary tract in-
fection (CAUTI), or Clostridioides difficile (C
diff) infection. HAIs lead to increased length
of stay, potential complications, and increased
costs. The estimated annual expense for HAIs is
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in the billions, with a single CAUTI costing an
estimated $13 793, CLABSI $48 108, and C diff
infection $17 260.2,3 The financial losses affect
patients as well as health care facilities, as pa-
tients and payers may decline to pay avoidable
costs.1,4

One factor contributing to HAIs is variability
in practices.5,6 Variability naturally occurs when
individuals from the health care team implement
the same treatments using different procedures
or vary the application of a single procedure.
These variations can have subtle but cumula-
tive negative effects on patient outcomes.7,8 Time
constraints and working in an intense clinical
environment can lead to suboptimal outcomes,
though standardizing care to limit variations
may improve outcomes.9

LOCAL PROBLEM
Eliminating harm events is a hospital prior-
ity nationwide. However, avoiding patient harm
can be challenging within inpatient units where
acuity is high, resources are limited, and inter-
professional teams use varied practices. In the
first 2 quarters of 2018 at a Magnet-designated
academic hospital in a statewide health care sys-
tem, HAIs exceeded internal benchmarks on one
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25-bed acute care unit; CLABSI, CAUTI, and
C diff infection significantly increased.

Our organization had adopted Lean manage-
ment (LM) as a quality care model. LM is a
philosophy that promotes value to the consumer
through continuous quality improvement (QI)
and respect for people.10 Multiple published LM
initiatives have demonstrated that teamwork,
communication, and coordination within the
team improve when LM is in place.10,11 Layered
within the LM approach is the Framework for
Safe, Reliable, and Effective Care, guiding health
care organizations in reaching safe and reliable
outcomes with its 9 components: leadership,
psychological safety, accountability, teamwork
and communication, negotiation, transparency,
reliability, improvement and measurement, and
continuous learning.1 The framework’s founda-
tion builds upon culture and learning systems,
with the engagement of patients and families at
the center.1 Consequently, the framework paired
nicely with the organization’s nursing care de-
livery model, Relationship-based Care, which
focused on 3 central tenets: relationship to self,
colleagues, and patient and family.12

Using LM as a model of quality care, we
created a visual management (VM) tool to ad-
dress HAIs in the acute care unit. Classically,
VM is considered a self-explaining, self-ordering,
and self-improving system that enables staff to
assess the status of an operation or process
immediately, regardless of the person’s knowl-
edge of that process.13,14 Within the LM system,
VM has worked successfully, aligning with the
communication component of the Framework
for Safe, Reliable, and Effective Care.1 VM
provides the platform to orient staff about a
singular improvement plan, an essential element
for successful interprofessional team-based pa-
tient care. Although research is limited, one
study found that VM contributes to harm re-
duction, with success arising from participants’
involvement in promoting and cultivating an im-
provement atmosphere.4

The purpose of this QI project was to de-
crease HAIs in a high acuity care environment
using a VM tool to address variability in prac-
tice. This report describes an interprofessional
team’s approach to designing, implementing, and
evaluating a novel VM Safety Tracker tool to
increase the performance of evidence-based in-
fection prevention practices among high-risk
patients. The initial target for HAI reduction in-

cluded CLABSI, CAUTI, and C diff infection.
Although the primary aim was to examine the
effects of the VM on HAIs, we also examined
the effects of the VM on cost avoidance.

METHODS
Context
With the adoption of LM, our organization
shifted from one in which planning committees
of leaders designed improvement initiatives to
one that established processes and systems to
support team members in solving problems and
performing improvement in real time. The or-
ganizational culture empowered team members
as experts and provided the staff with resources
to act on ideas for improvement. In our culture,
identifying issues was encouraged, rewarded,
and supported.

As an organization embracing LM, the inter-
professional team highly valued integrating tools
such as VM to support the improvement of care
processes in a high acuity environment. One type
of VM tool that had been integrated locally was
a visual board labeled Managing for Daily Im-
provement (MDI). During the previous year, the
clinical unit for this quality initiative integrated
MDI within the unit’s standard work and in-
stituted twice-daily team huddles to review the
MDI board when the shifts changed.

At the end of the second quarter of 2018, as
the number of HAIs on the target unit trended
upward, hospital leaders and unit team mem-
bers identified an urgent need for change. When
reviewing the unit’s current state, the team de-
cided to use the existing unit-based MDI board
and incorporate a new element for prompting
the staff to prioritize HAI prevention activities
within the patient’s daily routine. The challenge
was to create an HAI-related visual tool, clear
and identifiable for all team members, including
providers, patient care technicians, therapy staff,
and nurses.

Intervention
A team was assembled consisting of registered
nurses, patient care technicians, a unit secretary,
leaders proficient in LM, a clinical operations
manager (COM), clinical nurse specialists, and
a nurse executive to investigate the root cause of
HAIs within the high acuity environment. The
team used LM tools, such as 5 Whys and gap
analysis, in the root cause investigation, and sev-
eral themes emerged, including the lack of HAI
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awareness, inconsistent use and varying expec-
tations for bundle compliance depending on the
role, and failure to understand the highest pri-
orities in preventing harm. Given these findings,
the unit council, in collaboration with the clinical
nurse specialists, conducted a literature review
to identify the evidence base for best practices
in preventing HAIs.

Best practices were evaluated through pub-
lished evidence, examining local data, and con-
sulting local and organizational experts. The
interprofessional team agreed that certain prac-
tices were essential and identified the practices
collectively as the CAUTI bundle, CLABSI bun-
dle, and C diff bundle.15,16 The unit council met
to assess gaps and barriers and identify the most
frequently missed practices in each bundle. Then,
the unit council gathered ideas about key ac-
tivities that would address unit gaps to prevent
harm. Finally, the conversation led the interpro-
fessional team to create a VM tool called the
Safety Tracker.

The purpose of the Safety Tracker was to
prompt staff to focus on activities to prevent
HAIs. A vital feature of the Safety Tracker was
its simplicity. The staff insisted that the tool had
to be easy to use, not a burden. Therefore, we
used several strategies to make the Safety Tracker
easy to use. The charge nurse each shift printed
the simple 8.5 × 11′′ Safety Tracker on a sheet
of paper, identifying the 25 patient rooms on
the target unit (see Supplemental Digital Con-
tent, Figure, available at: http://links.lww.com/
JNCQ/A948). Not every activity within a bun-
dle was placed on the Safety Tracker. If the unit
team determined an activity within the bundle
was critical to reducing harm and staff omitted
it from patient care frequently, the activity was
written on one line of the Safety Tracker. Second,
the staff suggested using a bubble chart template
as the backbone of the Safety Tracker, as the team
was familiar with bubble charts from previous
LM rapid improvement events. Third, each line
item had an associated visual image that corre-
lated with the written text. The bubble would be
left blank to mark as incomplete or filled in to
mark as complete once an activity was verified
as documented. When scoring the Safety Tracker,
the staff agreed that there would be no partial
credit listed on the tool for activities that were
started but not completed.

Once the Safety Tracker was created, the staff
identified the need for additional, dedicated time

to focus on the Safety Tracker activities and
agreed to initiate a daily safety huddle. The safety
huddle was a time when a review of the Safety
Tracker occurred quickly, gaps in care were iden-
tified, and accountability was put in place to
ensure the completion of preventive activities.
The staff recommended that the safety huddle be
led by team members, with the charge nurse con-
ducting the Safety Tracker review. Safety huddles
were scheduled twice per day, once for each shift
at 11 am and 11 pm.

Over the course of a 10-day trial period, the
staff shared several key suggestions during the
safety huddles. First, to create a more visually ef-
fective tool, the staff notated the patient’s room
number with the HAI for which the patient was
at risk (eg, central line infection). This addition
increased visual awareness for ease of tracking.
Second, for patients with a central line or uri-
nary catheter, the team discussed the continued
need for the catheter or if escalation for remov-
ing a device was required to reduce overall line
utilization. Third, if a C diff test was ordered,
the team discussed whether the test was neces-
sary. Fourth, the staff validated the preventive
actions were completed. If not, a team member
was assigned and written on the tracker to com-
plete the actions by the end of the shift. Fifth, the
team identified any individual heavy workloads
and collectively ensured that barriers would be
addressed, and team assistance provided to fa-
cilitate the completion of assigned tasks. Finally,
inspired by the COM, the staff suggested to end
each safety huddle by speaking aloud a mantra,
which was also printed on the Safety Tracker as a
reminder: “Remember, you are consciously mak-
ing a decision to potentially harm a patient if
you do not follow standard work, and that is not
okay.”

Two roles were instrumental in implementing
and monitoring the use of the Safety Tracker: the
charge nurse and the COM. The charge nurse
ensured the team huddles occurred at the ap-
pointed time and facilitated the conversation.
During the 3 to 4 minutes needed to conduct
the safety huddle, the charge nurse prompted
problem identification and problem solving. The
charge nurse initiated the Safety Tracker by
first identifying priority tasks by highlighting in
yellow the column identifying the patient room
number with a central line or indwelling uri-
nary catheter. If activities were completed, the
charge nurse filled in the corresponding bubble.
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At the end of the safety huddle, the charge nurse
reviewed incomplete activities, identified team
members to complete priority care activities, and
posted the Safety Tracker on the MDI board. At
the end of the shift, incomplete activities were
communicated to the incoming charge nurse as
a next shift priority.

While the charge nurse was responsible for
managing the day-to-day completion of Safety
Tracker tasks, the COM was responsible for
monitoring implementation and associated ex-
penses. The COM reviewed the Safety Tracker
through an audit process the next business day.
During the audit, the COM investigated actions
not completed by the time of the safety huddle.
The COM verified activity completion through
electronic medical record documentation. If
an essential activity was not documented, the
COM followed up with team members through
in-person conversations or emails to determine
gaps. From the COM communication with the
staff, themes emerged, such as staff forgetting
to document, not understanding the prioritiza-
tion of activities, and not engaging the team to
help accomplish the essential activities. Soon
after initiating COM follow-up, the activity
completion rate increased. Finally, as the owner
of the unit budget, the COM monitored any
expenses associated with the Safety Tracker
initiative. The project was designed to be budget
neutral. Initial costs reflected nonproductive
staff expenses to develop the Safety Tracker,
with no additional labor or purchasing of
supplies.

Methods of communicating the Safety Tracker
initiative included staff meetings, word of mouth
from unit council members to peers, charge nurse
day shift handoff to nightshift charge nurse, daily
huddles with interprofessional colleagues, and
emailed huddle information to staff and inter-
professional colleagues. With the finalization of
the Safety Tracker and the process detailed for all
team members, a 10-day pilot using the Safety
Tracker was implemented. After the pilot, staff
feedback was solicited, with minor changes made
to the Safety Tracker.

In reviewing process gaps through direct ob-
servation and team member feedback, our team
noted that team members who floated to the
unit were unaware of the Safety Tracker. A prior
study also noted gaps in implementation and in-
creased mental stress among nurses who were
not familiar with VM.17 Once the gap was rec-

ognized, the charge nurse or COM led a brief
orientation for floating team members to com-
municate expectations while caring for patients
within the unit.

Full implementation of the Safety Tracker in
its final form (see Supplemental Digital Content,
Figure, available at: http://links.lww.com/JNCQ/
A948) began in December 2018. Space was cre-
ated on the unit’s MDI board to track the last
HAI event date and record harm-free patient-
days, which were reviewed during every safety
huddle. Celebrations were planned for 30-, 60-,
and 90-day harm-free milestones.

Data collection
The primary outcome of interest was the
frequency of HAIs. Data related to CAUTI,
CLABSI, and C diff infection were abstracted
from daily internal organizational infection pre-
vention reports from the 12 months prior, dur-
ing, and 12 months postimplementation.

Although unanticipated, outcome data exhib-
ited a decrease in device utilization. The Centers
for Disease Control and Prevention defines de-
vice utilization as a “measure of the use of
invasive devices and constitutes an extrinsic risk
factor for HAI.”18 To assess device utilization,
data on the number of central line-days or in-
dwelling urinary catheter-days in a time period
and the number of patient days in the corre-
sponding time period were recorded.

Finally, we examined cost avoidance as a met-
ric of whether the intervention lowered health
care costs that could have potentially incurred
from HAIs. Cost avoidance was assessed accord-
ing to estimates from the Agency for Health care
Research and Quality (AHRQ).3

Analysis
Harm events data from pre- and postimple-
mentation periods were compared to determine
whether the number of HAIs changed over the
project period. The interprofessional team did
not compute inferential statistics due to the small
number of HAIs over the course of 12 months.
For device utilization, the device utilization ratio
was calculated by dividing the number of central
line-days or indwelling urinary catheter-days in
a specific time period on the same unit by the ac-
tual number of patient-days in the corresponding
time period. Finally, cost avoidance was calcu-
lated by utilizing AHRQ cost estimates.
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Ethical consideration
The hospital’s institutional review board consid-
ered the initiative QI and not subject to human
subjects review.

RESULTS
Before implementing the Safety Tracker, the
acute care unit had 9 HAI events (CAUTI: n = 2;
CLABSI: n = 1; and C diff: n = 6) in the previ-
ous 4 quarters. Hospital-acquired infection rates
began to decrease in the first quarter postim-
plementation of the initiative. After 12 months,
HAIs decreased to 1 event, an 88.9% reduction.
In particular, hospital-acquired C diff infections
decreased from 6 events in 2018 to 1 event
in 2019 (Figure). Device utilization rates also
decreased. The central line utilization ratio de-
creased from the 2018 ratio of 0.09 to the 2019
ratio of 0.08, and the indwelling urinary catheter
utilization ratio decreased from the 2018 ratio of
0.08 to the 2019 ratio of 0.05.18 The reduction
in total HAIs resulted in an estimated care cost
avoidance of $161 994, as calculated by AHRQ.3

DISCUSSION
The intent of this QI project was to decrease
HAIs by addressing variability in practice in a
high acuity care environment using VM. The in-
tervention included introducing a standardized
visual tool, called the Safety Tracker, focused
on the activities most frequently missed in HAI
prevention at our local hospital. As a result, im-
plementation of the Safety Tracker decreased the
incidence of HAIs.

The impact of the Safety Tracker was found
not only in human terms but also in economic
terms, as the intervention was cost-effective. As
anticipated, there were no additional costs be-
yond nonproductive time in creating the Safety
Tracker. In 2019, 8 fewer patients experienced
HAIs in this acute care unit. Unexpectedly, de-
vice utilization decreased, medical treatments of
HAIs were averted, and hospitalization costs
were reduced by more than $160 000.

Projects of this type blend clinical practice
and LM and build new knowledge for effi-
cient patient care.19 The success of this project
arose from following evidence-based processes
in designing and testing a VM intervention that
advanced staff uptake of research-based clinical
practices. Success was also due to creating a cul-
ture wherein staff held each other accountable
and understood Lean processes. At the unit level,
the staff recognized that choosing not to follow
evidence-based activities was a choice to poten-
tially harm patients. As the staff began to check
the Safety Tracker routinely and collaborate to
complete it, the culture shifted to one that highly
valued patient safety and harm reduction.

This project illustrated the transformation LM
can bring to a unit that is evolving toward
high-reliability and nursing autonomy.20 Team
members shared knowledge, learned together,
expressed the meaningfulness of work, and re-
fined the skills of giving and receiving feedback.
Teamwork was strengthened through collabora-
tion to complete tasks and routinely recited the
mantra that reflected the good choices they were
making.

Figure. Annual comparison of health care–associated infections. CAUTI indicates catheter-associated urinary tract infection; C diff,
Clostridioides difficile infection; CLABSI, central line–associated bloodstream infection.
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The team also recognized this project was not
like past rapid improvement events in which
LM tools were applied for quick solutions to
problems. Rather, this project integrated LM
principles into the daily rhythm of care in a sus-
tainable and transferrable manner and kept team
members focused on value and waste/harm.21 As
huddles and the Safety Tracker “pulled” team
members into a continuous flow of delivering
safe care, a culture of LM was strengthened.21

This project incorporated knowledge gained
from prior studies of VM implementation.22,23

For example, this project used a simple board
to share information relative to strategic goals,
allowed quick identification of goal attainment,
involved managers in the process as well as
frontline team members, organized daily team
meetings around the VM, and designed coun-
termeasures from the VM data.22,23 This project
also addressed common barriers to successful
use of VM, including planning for a pilot phase,
engaging the support of organizational leaders,
and drawing on an emerging organizational cul-
ture valuing LM.23 Similar to a study in pediatric
health care, this project achieved desired patient
outcomes.22

Limitations
This QI initiative had limitations. The Safety
Tracker was implemented on only one acute care
unit. In addition, we limited our scope to 3 HAIs
over 12 months. Our organization had already
established an LM, evidence-based practice cul-
ture, wherein interprofessional teams were em-
powered to ask questions and implement change.
Organizations with different workplace cultures
may experience different results. Despite these
limitations, this low-cost intervention can be ex-
panded and replicated in other settings, with
leaders tailoring the Safety Tracker to gaps iden-
tified in their units.

CONCLUSIONS
Implementing the Safety Tracker was associated
with a decrease in HAIs. The VM interven-
tion successfully standardized best practices,
thereby limiting variability and encouraging staff
compliance. Future plans include implementing
this Safety Tracker on all units throughout the
hospital. This initiative can be replicated in di-
verse settings following the key components:
including interprofessional engagement, follow-
ing evidence-based practices for designing VM,

disseminating carefully crafted communication,
incorporating safety huddles with each shift, rec-
ognizing and appreciating staff, and removing
implementation barriers while instituting rigor-
ous accountability at all levels.

REFERENCES
1. Frankel A, Haraden C, Federico F, Lenoci-Edwards

J. A framework for safe, reliable, and effective care.
IHI.org; 2017. Accessed May 19, 2021. http://www.ihi.
org/resources/Pages/IHIWhitePapers/Framework-Safe-
Reliable-Effective-Care.aspx

2. Agency for Healthcare Research and Quality. Health care-
associated infections. AHRQ Patient Safety Primer. Updated
September 2019. Accessed June 8, 2021. https://psnet.ahrq.
gov/primer/health-care-associated-infections

3. Agency for Healthcare Research and Quality. Estimating
the additional hospital inpatient cost and mortality asso-
ciated with selected hospital-acquired conditions. Updated
November 2017. Accessed May 26, 2021. https://www.
ahrq.gov/hai/pfp/haccost2017-results.html

4. Backman C, Bruce N, Marck P, Vanderloo S. Engag-
ing direct care providers in improving infection prevention
and control practices using participatory visual meth-
ods. J Nurs Care Qual. 2016;31(3):233-237. doi:10.1097/
NCQ.0000000000000169

5. Musuuza JS, Roberts TJ, Hundt AS, et al. Implementing
daily chlorhexidine gluconate treatment for the preven-
tion of healthcare-associated infections in non-intensive care
settings: a multiple case analysis. PLoS One. 2020;15(4):
e0232062. doi:10.1371/journal.pone.0232062

6. Ahsan A, Dewi ES, Suharsono T, et al. Knowledge
management-based nursing care educational training: a
key strategy to improve healthcare associated infec-
tion prevention behavior. SAGE Open Nurs. 2021;7:
23779608211044601. doi:10.1177/23779608211044601

7. Dunne CP, Kingston L, Slevin B, O’Connell NH.
Hand hygiene and compliance behaviours are the under-
appreciated human factors pivotal to reducing hospital-
acquired infections. J Hosp Infect. 2018;98(4):328-330.
doi:10.1016/j.jhin.2018.02.022

8. Boettcher PA, Hunter RB, McGonagle P. Using Lean
principles of standard work to improve clinical nursing per-
formance. Nurs Econ. 2019;37(3):152-163.

9. Palmer S, Dixon R. Reducing catheter-associated urinary
tract infections through best practice: Sherwood For-
est Hospitals’ experience. Br J Nurs. 2019;28(1):11-15.
doi:10.12968/bjon.2019.28.1.11

10. Cohen RI. Lean methodology in health care. Chest. 2018;
154(6):1448-1454. doi:10.1016/j.chest.2018.06.005

11. Mahmoud Z, Angele-Halgand N, Churruca K, Ellis LA,
Braithwaite J. The impact of Lean management on frontline
healthcare professionals: a scoping review of the litera-
ture. BMC Health Serv Res. 2021;21(1):383. doi:10.1186/
s12913-021-06344-0

12. Koloroutis M, Manthey M, Felgen J, et al. Relationship-
Based Care: A Model for Transforming Practice. 1st ed.
Creative Health Care Management; 2004.

13. Galsworth GD. Visual Systems: Harnessing the Power of
the Visual Workplace. American Management Association;
1997.

14. Aherne J, Whelton J. Applying Lean in Healthcare: A Col-
lection of International Case Studies. CRC Press; 2010.

15. Yokoe D, Anderson D, Berenholtz S, et al. A compendium
of strategies to prevent healthcare-associated infections in
acute care hospitals: 2014 updates. Infect Control Hosp Epi-
demiol. 2015;35(S2):S21-S31. doi:10.1086/677216

Copyright © 2022 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

D
ow

nloaded from
 http://journals.lw

w
.com

/jncqjournal by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dtw

nfK
Z

B
Y

tw
s=

 on 08/08/2024

http://www.ihi.org/resources/Pages/IHIWhitePapers/Framework-Safe-Reliable-Effective-Care.aspx
https://psnet.ahrq.gov/primer/health-care-associated-infections
https://www.ahrq.gov/hai/pfp/haccost2017-results.html


July–September 2022 • Volume 37 • Number 3 www.jncqjournal.com 237

16. Zegers M, Hesselink G, Geense W, et al. Evidence-based
interventions to reduce adverse events in hospitals: a sys-
tematic review of systematic reviews. BMJ Open. 2016;6:
e012555. doi:10.1136/bmjopen-2016-012555

17. Williamsson A, Dellve L, Karltun A. Nurses’ use of
visual management in hospitals—a longitudinal, quanti-
tative study on its implications on systems performance
and working conditions. J Adv Nurs. 2019;75(4):760-771.
doi:10.1111/jan.13855

18. Centers for Disease Control and Prevention. The NHSN
Standardized Infection Ratio (SIR). Updated February 2021.
Accessed December 23, 2021. https://www.cdc.gov/nhsn/
pdfs/ps-analysis-resources/nhsn-sir-guide.pdf

19. Parkhi S. Lean management practices in healthcare sector:
a literature review. Benchmarking. 2019;26(4):1275-1289.
doi:10.1108/BIJ-06-2018-0166

20. Eriksson N. Hospital management from a high reliability
organizational change perspective: a Swedish case on Lean
and Six Sigma. Int J Public Sect Manag. 2017;30:67-84.
doi:10.1108/IJPSM-12-2015-0221

21. Barnabè F, Guercini J, Di Perna M. Assessing performance
and value-creation capabilities in Lean healthcare: insights
from a case study. Public Money Manage. 2019;39(7):503-
511. doi:10.1080/09540962.2019.1598197

22. Glegg SMN, Ryce A, Brownlee K. A visual management tool
for program planning, project management and evaluation
in paediatric health care. Eval Program Plann. 2019;72:16-
23. doi:10.1016/j.evalprogplan.2018.09.005

23. Kurpjuweit S, Reinerth D, Schmidt CG, Wagner SM. Imple-
menting visual management for continuous improvement:
barriers, success factors and best practices. Int J Prod Res.
2019;57(17):5574-5588.

Copyright © 2022 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

D
ow

nloaded from
 http://journals.lw

w
.com

/jncqjournal by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dtw

nfK
Z

B
Y

tw
s=

 on 08/08/2024

https://www.cdc.gov/nhsn/pdfs/ps-analysis-resources/nhsn-sir-guide.pdf

