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BEGINNING 2015, the Centers
for Medicare & Medicaid
Services (CMS) altered the
guidelines and reporting

structures around hospital-acquir -
ed conditions (HACs) (CMS, 2016).
Moreover, to move away from 
volume of care to value of care,
CMS, under Section 3008 of the
Affordable Care Act, mandated that
hospitals reduce HACs not present
on admission (CMS, 2016). Other -
wise, hospitals scoring in the low-
est-performing quartile nationally
will face a 1% reduction in overall
Medicare reimbursement the fol-
lowing year (CMS, 2016). These
changes could have financially
impacted the authors’ hospital by
more than $2.3 million and the
health system by $9.5 million for
2015 (Healthcare Association of
New York State, 2015). As such,
hospitals are now faced with devel-
oping new and innovative prac-
tices to improve quality measures
to meet federal regulations neces-
sary to remain fiscally strong in
today’s healthcare economy.

Significance to Health Care
The CMS, Joint Commission,

and other healthcare leaders iden-
tified prevention of hospital-asso-
ciated infections (HAIs) as a prior-
ity patient safety issue. The Cen -
ters for Disease Control and Pre -
vention (CDC) and the National
Healthcare Safety Network (NHSN)
(2013) estimate there were more
than 93,300 urinary tract infec-
tions (UTIs) in acute care hospitals
in 2011, accounting for 12% of
acute care infections. Of these
hospital-acquired UTIs, approxi-
mately 75% were related to the
use of an indwelling urinary
catheter, known as a catheter-asso-
ciated urinary tract infection
(CAUTI). CAUTIs can lead to a
plethora of complications, includ-
ing but not limited to gram-nega-
tive bacteremia, septic conditions,
and even mortality (CDC, 2013).
There are approximately 13,000
CAUTI-related deaths each year
with related costs upwards of
$500 million annually (CDC, 2013).
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EXECUTIVE SUMMARY
The purpose of this quality
improvement project was to
develop a catheter-associated
urinary tract infection (CAUTI)
reduction program focusing on
developing best practices and
transferring them across the
healthcare organization. 
Quantitative measures and
formative evaluation processes
used to determine success of
the program were by measures
of standardized infection ratio,
incidence, and catheter days
for both North Shore University
Hospital and Northwell Health
in both the intensive care unit
(ICU) and non-ICU areas.
Processes such as CAUTI root
cause analysis, CAUTI rounds,
CAUTI ambassadors, and
development of novel ideas
contributed to the program’s
success.
Development and autonomy of
frontline staff contributed to
improvement in safe quality
care to patients.
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Financial implications for
hospitals are two-fold: (a) overall
savings in cost avoidance by pre-
venting CAUTIs, and (b) overall
savings related to CMS reimburse-
ment. These savings, while not
totally quantifiable, can alter the
treatment course associated with
CAUTIs. In a systematic review of
the literature, research objectives
were to estimate the cost associat-
ed with the most significant and
targetable HAIs (Zimlichman et
al., 2013). Authors were unable to
identify studies that met their cri-
teria for estimating attributable
costs associated with length of
stay. According to North Shore
University Hospital (NSUH) per-
formance and financial data, the
average cost for a patient with a
CAUTI is estimated at $1,642 per
case. These costs are similar to
findings reported by Zimlichman
and associates (2013) who esti-
mated the cost of CAUTIs as $603-
$1,189 per case in 2012. Earlier
studies included those costs and
assumed a 0.5-1 day increase in
hospital length of stay respective-
ly (Bologna, Polansky, Fraimow,
Gordon, & Whitmore, 1999; Saint,
Veenstra, Sullivan, Chenoweth, &
Fendrick, 2000). In addition,
Umscheid and colleagues (2011)
included a cost calculation of
$1,200-$4,700 based on range esti-
mates of studies included in their
research. While cost estimates for
CAUTIs are inclusive, hospitals
who have improved CAUTI out-
comes can expect to see the 1%
Medicare penalty lifted in 2017,
saving millions of dollars per year.

North Shore University Hos -
pital is an 814-bed quaternary care,
teaching hospital, which is academ-
ically affiliated with the Hofstra
Northwell School of Medi cine and
Graduate School of Nursing. In
addition, NSUH is the flagship hos-
pital for Northwell Health, retain-
ing a staff of more than 6,000
employees including over 1,900
registered nurses. NSUH offers
advanced care in all medical spe-
cialties, including open-heart sur-
gery, neurosurgery, orthopedic sur-

gery, urology, and maternal-fetal
medicine. As the 14th largest
healthcare system in the United
States, it has had challenges associ-
ated with CAUTIs. Therefore, in
2013, a CAUTI reduction program
was launched which focused on
developing best practices transfer-
able across Northwell Health.

Outcome Measurements
Quantitative measures and

formative evaluation processes
were used to determine success of
the program. Data collection for
this project included measures of
standardized infection ratio (SIR),
incidence, and catheter days for
both NSUH and Northwell Health
in the intensive care (ICU) areas.
The HAI data uses SIR, a summary
statistic, to measure relative differ-
ences in HAI occurrence reporting
during a common referent period
(e.g., standard population) (CDC,
2010). In HAI data analysis, SIR
compares the actual number of
HAIs with the predicted number
based on the reference point of the
standard population, adjusting for
risk factors most associated with
differences in infection rates
(CDC, 2010). SIR is used as an
index to measure infection per-
formance, calculated by dividing
the number of observed infections
by the number of expected infec-
tions (CDC & NHSN, 2013). It is
very difficult to reduce the SIR as
there are many factors considered
in its computation. A significant
infection reduction is required to
impact the SIR. Incidence refers to
the actual number of confirmed
CAUTIs while indwelling catheter
days is an ongoing number that
reflects the daily count of patients
with indwelling urinary catheters
in a specific patient care location
(CDC & NHSN, 2013).

Catheter days are important
since a reduction in indwelling
catheter days indicate opportuni-
ties for early removal and inser-
tion prevention. Outcomes were
directly related to a series of edu-
cational programs which focused
on care for patients with ind-

welling catheters. These programs
(nurse-driven algorithm, dry bag
concept, perineal care practices,
maintenance and insertion tech-
niques, two RN mandate, develop-
ment of CAUTI ambassadors, and
use of a CAUTI acronym) provid-
ed nurses with the knowledge and
support necessary to affect change
at the bedside, resulting in
achievement of the objectives.
Most importantly, outcomes were
nurse driven, directly impacting
patient satisfaction, financial per-
formance, and quality and safety,
which were quantified by a reduc-
tion in infections on both the hos-
pital and health system levels.

Objectives
1. Reduce hospital ICU and

Northwell Health ICU CAUTI
SIR to <1 within 12 months by
year-end 2014 and 0.85 within
18 months by June 30, 2015.

2. Reduce hospital ICU and
Northwell Health ICU CAUTI
incidence by 25% within 12
months by year-end 2014 and a
stretch goal of 50% within 18
months by June 30, 2015.

3. Reduce hospital ICU and
Northwell Health ICU catheter
days by 25% within 12 months
by year-end 2014 and a stretch
goal of 50% within 18 months
by June 30, 2015.

4. Measure and report financial
impact for NSUH and North -
well Health related to cost
avoidance associated with
CAUTI reduction.

Process Measures
The cornerstone of this pro-

gram was teamwork and inclusion
of the interprofessional team. While
LEAN (Kimsey, 2010), Plan-Do-
Study-Act (Institute for Health  care
Improvement, n.d.), and micr o -
systems strategies were used, expe-
rience with Team Stepps® was
essential to the outcomes. It was
predicted, this strategic approach
would yield reductions captured in
quantifiable outcomes. A SIR goal
of <0.85 would correlate with
Northwell Health’s target to obtain
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the CMS 2015 threshold. Using a
priority ranking methodology, vul-
nerable patient entry points that
were at risk for obtaining urinary
catheters were identified. Target
areas included the emergency
department, operating room, post
anesthesia care unit, and critical
care.

Using tests of change, the team
was compelled to develop innova-

tive ideas as the literature revealed
no new recommendations to the
already established CDC guide-
lines. Concurrently, nursing leader-
ship identified opportunities to
improve how data were reported
within the hospital. Knowing this
information had to be communicat-
ed in a structured, unified process,
a hospital-based scorecard was
developed which focused on orga-

nizational improvement to report
data. Each month measures were
collected at the unit-level which
were then summarized into hospi-
tal-level data. Data collection
included metrics about quality per-
formance, finances, professional
development, and patient satisfac-
tion. Scorecards contrasted data
from the previous year to current
year-to-date totals and goals.

Straight Catheterization Protocol

Medicine/Surgery Guidelines 
for Catheter Removal

ICU Guidelines for 
Catheter Removal

Signs/Symptoms of
Urinary Retention:

If you answer “yes” to the following, keep the
IUC and reassess in 24 hours.
• Epidural anesthesia: urologic surgery,

surgery contiguous in the pelvic and lower
abdomen

• Major surgical procedures
• Acute urinary retention
• Intravesicular instillation of

chemotherapeutic agents
• Continuous bladder irrigation
• Uncorrectable bladder outlet obstruction
• Neurogenic bladder
• Palliative care in terminally ill or severely

impaired incontinent patients 
• Patient is incontinent with skin breakdown

(Stage 3 or greater) and with risk for
contamination

If you answer “no,” consider removing the IUC.

If you answer “yes” to the following questions,
keep the IUC and reassess in 24 hours.
• Is the patient on intravenous sedation

drip(s) related to acute respiratory failure,
neurologically compromised, or in multi-
organ system failure?

• Is the patient experiencing hemodynamic
instability requiring titration of vasopressors
or intravenous fluids for maintaining systolic
blood pressure or cerebral perfusion
pressure?

• Is the patient less than 48 hours post-op
from spine surgery?

• Is the patient incontinent with skin
breakdown (Stage 3 or greater) and with
risk for contamination?

If you answer “no,” consider removing the IUC.

• Inability to void 6 hours
post IUC removal

• Feelings of discomfort
or a full bladder even
after voiding

• Complaints of
abdominal pain

• Physical assessment
consistent with a
distended bladder 

• Frequent voiding in
small amounts

Figure 1.
Straight Catheterization Algorithm Pocket Card

Within 1-2 hours post indwelling urinary catheter (IUC) or straight catheterization removal – 
Assess patient for signs and/symptoms of urinary retention and bladder scan 

*CONSIDER PO AND IV INTAKE*

Document procedure and output in nursing notes.

Continue to repeat process until patient voids and assess for daily necessity.

If patient is asymptomatic and scan reveals: If patient is symptomatic 

Notify prescriber to obtain order for straight 
catheterization/IUC insertion.

Evaluate for IUC.

≤ 300 ml ≥ 301 ml

Notify prescriber to obtain order for
straight catheterization.

Perform straight catheterization 
(up to 3x in 24 hours).

Continue to reassess
every 2 hours for

signs and symptoms
of urinary distention
and bladder scan.
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Annual and stretch goals estab-
lished by the Northwell Health
executive leadership team were
also included on the scorecard.
Scorecards were presented month-
ly during nursing leadership, qual-
ity, and unit-level shared gover-
nance council meetings as trans-
parency of data allowed the entire
hospital to celebrate achieved out-
comes or identify opportunities for
improvement.

The project began with an
interprofessional CAUTI task
force. This group included organi-
zational leadership and those with
technical and clinical expertise to
develop and strategize best prac-
tice guidelines and processes to
reduce CAUTI. Team members
included the hospital’s chief nurs-
ing officer, chief medical officer,
chief quality office, advanced
practice providers, infection pre-
vention, nursing education, front-
line nursing leadership, and clini-
cal staff such as registered nurses,
physicians, patient care associ-

Figure 2.
CAUTI Reduction Process

Process Description
CAUTI
Ambassadors

Identification of 188 registered nurse CAUTI
ambassadors, also known as the clinical army

CAUTI Algorithm Nurse-driven protocol
CAUTI Carnival Educate CAUTI ambassadors and staff on best practice

insertion and maintenance guidelines.
CAUTI Rounds Interprofessional rounds on all patients with indwelling

urinary catheterss in real time to discuss catheter status,
opportunities for removal, and learning opportunities

CAUTI Kick-off Educational program for hospital physicians, advanced
practice providers, nursing leadership, and staff to
address CAUTI best practice standards

Education of
Supportive Staff

Patient care assistants, technicians, physical therapists,
and patient transporters educated on best practice
maintenance guidelines

Root Cause
Committee

Monthly analysis and evaluation of every CAUTI case to
identify opportunities for improvement

CAUTI Acronym C cause or indication
A assess for necessity
U utilize infection prevention measures
T teach patient and family
I  informatics

2.5

2

1.5

1

0.5

0
Year End 2013 Year End 2014

25% Reduction Goal
As of June 30, 2015
50% Reduction Goal

1.96

1.57
1.34

2014 <1
2015 < .85

1.22

0.52
0.67

32% 22%

73% 57%

Key:
% reductions 

and goals 
compared to 

YE 2013

NSUH ICU

Northwell 
Health ICU

CMS 
Threshold

NSUH = North Shore University Hospital, CMS = Centers for Medicare & Medicaid Services, ICU = intensive care unit, SIR =
standardized infection ratio

Figure 3.
NSHU and Northwell Health ICU SIR Rates
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ates, physical therapists, patient
transporters, and technicians.

Education then focused on
frontline staff, 188 RN CAUTI
ambassadors, also known as the
clinical army. Each CAUTI ambas-
sador completed education and
validation on insertion techniques
with return demonstration on
mannequins. In addition, ambas-
sadors received instruction about
perineal care, maintenance of
drainage bags below the level of
bladder, the dry bag concept,
StatLock® for proper securement,
and two-RN mandate for insertion
time out. Lastly, ambassador edu-
cation included a “Train the
Trainer” model to validate staff on
new protocols.

Next was the development of a
straight catheterization algorithm
pocket card (see Figure 1). Unlike
other states, scope of practice for
RNs in New York is defined as exe-
cuting medical regimens pre-
scribed by a licensed physician,
dentist, or other licensed health
care provider (New York State
Education Department Office of the
Professions, 2010). This prohibits
nurses from removing catheters
without provider orders. There fore,
it is essential nurses drive the pro -
cess for catheter removal. Guide -
lines for the protocol were present-
ed to hospital physician and nurs-
ing leadership for evaluation and
feasibility. Departments (emer-
gency, medicine, surgery, urology,
and critical care) evaluated the pro-
tocol and made recommendations
for change based on patient popu-
lation. The algorithm included (a)
addressing the pathway for straight
catheterization utilizing bladder
scanning by nursing staff, (b) best
practice guidelines for mainte-
nance and removal, and (c) identi-
fying signs and symptoms of uri-
nary retention. To support the
straight catheterization protocol,
four bladder scanners were pur-
chased for use in the emergency
department and ICUs. The bladder
scanners were used in tandem with
the algorithm and provided nurs-
ing autonomy based on a decision

tree to communicate their findings
and recommend next steps to
providers about the patient’s plan
of care.

Interprofessional participa-
tion resulted in innovations that
contributed to achieving outcome
measures of CAUTI SIR, inci-
dence, catheter days, and cost
impact. These innovations were
identified as opportunities to edu-
cate and change current practice
and included CAUTI ambassa-
dors, CAUTI algorithm, CAUTI
carnival, CAUTI rounds, CAUTI
kickoff, and a CAUTI acronym
(see Figure 2).

Consistent assessment and
evaluation of opportunities for
improvement led to the develop-
ment of a monthly CAUTI root
cause committee and process. The
infection prevention department
monitors and generates CAUTI
incidence within the hospital. As
CAUTI events are identified, noti-
fication is sent to senior leader-
ship, unit leadership, and nurse
educators. Meetings occur month-
ly to discuss and evaluate each
case in detail in a nonthreatening
learning environment. Informa -
tion acquir ed during meetings has
facilitated policy and procedure
development, reinforcement of
best practice, and contributed to
ongoing CAUTI reduction suc-
cess. For example, staff used a
standard nonmetered collection
bag on patients admitted to the
emergency department, a previous
standard practice. However, if the
patient’s condition declined ne -
cessitating strict intake and output
monitoring, a metered collection
bag would be exchanged. As such,
staff would “break the seal” and
replace the standard nonmetered
collection bag ($8.45) for a
metered-collection bag ($13.47).
This practice of “breaking the
seal” can impose an increased risk
of CAUTI development, as well as
incur a total cost of $21.92 per
patient. Although there is an ini-
tial cost savings for use of the
metered-collection bag on patients
requiring its use, there is a poten-

tial cost increase for those patients
not requiring a metered-collection
bag. Understanding this informa-
tion, senior leadership supported
the decision that cost should not
dictate best practice and allowed
the facility to move forward with
utilizing metered-collection bags
for all patients throughout the
hospital.

Partnership with material oper -
ations assured supplies support-
ing maintenance and insertion
strategies were consistently avail-
able to staff such as StatLock and
condom catheters. Supporting
best practice at the bedside was
essential to the program’s success.
Therefore, when staff identified a
need to have more choices of con-
dom catheters for male patients,
the task force responded immedi-
ately. Vendors were invited to the
hospital so staff could trial and
recommend products. Based on
staff recommendations, these pro -
ducts were added to the inventory
and are included in the mainte-
nance guidelines.

As the results became appar-
ent, the hospital became the foun-
dation for the Northwell Health
CAUTI Steering Committee. The
committee included Northwell
Health’s Vice President of Nur -
sing, Vice President, Infection Dis -
ease, and the Deputy Nurse.
Beginning September 2014, the
team met monthly to collaborate
and share best practice successes
and opportunities for improve-
ment. The steering committee
adopted and implemented system
hospital best practices for CAUTI
reduction across the remaining 18
hospitals in the organization.
More over, the steering committee
built on the hospital processes to
develop additional learning pro-
grams. All initiatives were bun-
dled to create a CAUTI prevention
toolkit, easily accessible to all
employees on the organization’s
intranet. The final product result-
ed in an educational video, “Pro -
ceed with CAUTIon,” which is
viewed by new employees during
orientation. The steering commit-
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Figure 4.
NSHU and Northwell Health ICU CAUTI Incidence
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Figure 5.
NSUH and Northwell Health Catheter Days
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tee continues to meet quarterly to
update members on hospital-spe-
cific and Northwell Health out-
comes and to address any con-
cerns.

Outcome Measures
Quality outcomes. Improving

data was imperative as the hospital
is the largest within Northwell
Health, which can significantly
impact overall data by an average

25%. Both the hospital and health
system demonstrated substantial
reductions in ICU CAUTI measures
defined as ICU CAUTI SIR, ICU
CAUTI incidence, ICU catheter
days, and cost impact. The project
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began year-end (YE) 2013 and con-
tinued through YE 2014 (12-month
period) concluding June 30, 2015
(18-month period).

Over the 12-month period,
hospital data demonstrated a
decline in ICU SIR of 32% and in
18 months expressed a 73% reduc-
tion (see Figure 3). ICU CAUTI
incidence decreased by 46% and
89%, while catheter days de -
creased by 22% and 58% respec-
tively (see Figure 4). As the hospi-
tal’s ICU CAUTI measures contin-
ued to decline, the health system
also had similar reductions. Health
system ICU SIR declined by 22%
over the 12-month period and
reduced by 57% over the 18-month
period. ICU CAUTI incidence
declined 28% and 81% respective-
ly, while ICU catheter days
dropped 11% and 56% respective-
ly (see Figure 5).

In 2015, additional resources
were deployed to hospital non-
ICU units as improvement in data
lagged slightly behind ICU out-
comes. These resources included
the purchase of additional bladder

scanners and education to both
CAUTI ambassadors and staff.
Non-ICU SIR declined by 10%
over the 12-month period and
27% over the 18-month period.
Non-ICU CAUTI incidence was
reduced by 25% within 12
months and 68% in 18 months.
Likewise, there was a 9% and
54% decrease in catheter days
over the 12 and 18-month periods.
Although, the health system non-
ICU SIR increased by 16% over 12
months, by 18 months the health
system demonstrated a 24%
reduction. Non-ICU CAUTI inci-
dence experienced a slight 3%
increase over 12 months but
decreased 63% by 18 months.
Lastly, non-ICU catheter days
decreased by 10% in 12 months
and 53% in 18 months.

Financial impact. As quality
care continues to remain a priori-
ty, institutions must not lose sight
of the financial impact associated
with CAUTIs. North Shore Uni -
versity Hospital demonstrated
reductions in ICU CAUTIs which
translate into a 46% cost savings

over a 12-month period equating
to $62,396 and an 89% savings
over 18 months with a value of
$119,866. Northwell Health has
reduced ICU-related CAUTI costs
by 28% over 12 months equating
to $110,014 and 81% over 18
months with a value of $316,906
(see Figure 6). These savings are
necessary in the prevention of
complications currently under
payment reforms. As such, institu-
tions must be ready to invest in
strategies to reduce CAUTIs.

Conclusion
In addition to the decreases in

ICU CAUTI, we cannot dismiss
the affect this change has had on
employees. The most palpable
results have been the develop-
ment and autonomy of frontline
staff who continue to elevate their
practice while providing safe
quality care to patients. Their con-
tinued leadership and dedication
to improving patient care have
maintained the momentum of this
project. By engaging and trans-
forming the culture of frontline

Figure 6.
NSUH and Northwell Health ICU CAUTI Direct Cost

(est. $1,642/CAUTI)
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staff in CAUTI-reduction prac-
tices, staff passion and commit-
ment for patient quality and safety
have been reignited, thus driving
CAUTI best practices.

This process for CAUTI reduc-
tion has proven successful in the
hospital and throughout North -
well Health. These processes are
transferable which can be applied
to other initiatives or programs
within the hospital and Northwell
Health. Changing culture is imper-
ative to the success of organiza-
tions which can be achieved
through interprofessional collabo-
ration and team development.
This model has increased confi-
dence across a diverse group of
individuals and disciplines so that
even small modifications in prac-
tice can impact the quality of care
provided to patients. $
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