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DISCHARGE ABSTRACT DATABASE (DAD) CODES INCLUDED IN THIS CLINICAL
CATEGORY:
B12: Urinary Tract Infections
Concept

Urinary tract infections identified during a hospital stay.

Notes

1. Urinary tract infections due to methicillin-resistant Staphylococcus aureus
(MRSA) or vancomycin-resistant enterococci (VRE) are also included in
B18: Infections Due to Clostridium difficile, MRSA or VRE.
2. In the neonatal age group, underestimation is probable, due to the
exclusion of cases where identification of in-utero or birth process
infections versus environment-acquired infections has been documented
as a challenge.

Selection criteria

N39.0

Identified as diagnosis type (2)
OR
Identified as diagnosis type (3) AND T83.5 as diagnosis
type (2) AND Y60–Y84 in the same diagnosis cluster

O86.202

Identified as diagnosis type (M), (1), (2), (W), (X) or (Y)

Exclusions

Abstracts with a length of stay less than 2 days

Codes

Code descriptions

N39.0

Urinary tract infection, site not specified

O86.202

Urinary tract infection following delivery; delivered with mention of postpartum
complication

Additional codes
Inclusions
T83.5

Infection and inflammatory reaction due to prosthetic device, implant and graft
in urinary system

Y60-84

Complications of medical and surgical care (refer to Appendix 6)

For the descriptions of external cause codes of complications of medical or surgical care (Y60–Y84),
please refer to the technical notes: Hospital Harm Indicator: Appendices to Indicator Library.
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OVERVIEW AND IMPLICATIONS
Urinary Tract Infection (UTI)
UTIs can be divided into upper tract infections, which involve the kidneys (pyelonephritis), and
lower tract infections, which involve the bladder (cystitis), urethra (urethritis), and prostate
(prostatitis). Infection may spread from one site to the other. Although urethritis and prostatitis
are infections that involve the urinary tract, the term UTI usually refers to pyelonephritis and
cystitis (Imam 2013).
Most cases of cystitis and pyelonephritis are caused by bacteria. The most common
nonbacterial pathogens are fungi (usually candidal species), and, less commonly, mycobacteria,
viruses, and parasites. Nonbacterial pathogens usually affect patients who are
immunocompromised; have diabetes, urinary tract obstruction, or structural abnormalities; or
have had recent urinary tract instrumentation. Urethritis is usually caused by sexually
transmitted infections (STI). Prostatitis is usually caused by bacteria and sometimes STIs (Imam
2013).

Healthcare-Associated UTI
Healthcare-associated UTI is the fourth leading cause of healthcare associated infections after
pneumonia, surgical site infections and intra-abdominal infection (Magill et al, 2014).
Approximately 80 per cent of healthcare associated UTIs are attributable to indwelling urethral
catheters (IHI 2012).

Catheter-Associated Urinary Tract Infection (CAUTI)
CAUTI is the presence of symptoms of infection along with a positive catheter or midstream
urine specimen in a patient who was previously catheterized within 48 hours (Hooton et al,
2010).
A urinary catheter provides a portal of entry into the urinary tract. The source of bacteria causing
CAUTI is usually endogenous—typically via meatal, rectal, or vaginal colonization—but rarely
may be exogenous, from equipment or contaminated hands of healthcare personnel (APIC
2014).
The most important risk factor for development of CAUTI is the duration of catheterization. Daily
risk of acquisition of bacteriuria with urinary catheters is around seven per cent and among
those with catheter-associated bacteriuria, symptomatic CAUTI will develop in 24 per cent (95
per cent CI, 16-32 per cent) and bacteremia will develop in 3.6 per cent (95 per cent CI, 3.4-3.8
per cent) (Saint, 2000).
Other factors predispose CAUTI including patient-related factors such as diabetes, fecal
incontinence, incomplete emptying of the bladder, dehydration etc.; care provider related factors
such as poor hand hygiene practices, poor insertion technique, etc.; and hospital, equipment,
and/or environmental systems (APIC 2014). The CDC reports that the most frequent pathogens
associated with CAUTI in hospitals between 2006 and 2007 were Escherichia coli (21.4 per
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cent) and Candida spp (21 per cent), followed by Enterococcus spp (14.9 per cent),
Pseudomonas aeruginosa (10 per cent), Klebsiella pneumoniae (7.7 per cent), and
Enterobacter spp (4.1 per cent). A smaller proportion was caused by other gram-negative
bacteria and Staphylococcus spp (APIC, 2014).
CAUTIs account for the majority of healthcare-associated UTIs and have been associated with
increased morbidity, mortality, hospital cost, and length of stay (APIC 2014). It is well
established that the duration of catheterization is directly related to risk for developing a UTI.
With a catheter in place, the daily risk of developing a UTI ranges from 3 to 7 per cent (IHI,
2012). During hospitalization, from 12 to 16 per cent of patients may receive short-term
indwelling urinary catheters. The average rate of CAUTI is higher in ICU patients than in nonICU patients (APIC 2014).
An estimated 17 to 69 per cent of CAUTIs may be preventable with implementation of evidencebased practices. Although there has been modest improvement in CAUTI rates, progress has
been much slower than other device-associated infections (APIC 2014).

Post-partum UTI
Post-partum UTI may begin as asymptomatic bacteriuria during pregnancy and is sometimes
associated with bladder catheterization to relieve urinary distention during or after labor (Imam
2013). Physiological changes in the bladder occur during pregnancy and predispose women to
develop post-partum urinary retention (PUR) during the first hours to days after birth which can
lead to UTI (Leach 2011). PUR after vaginal birth is a relatively common event, with the
reported incidence ranging from 1.7 to 17.9 per cent (Leach 2011). The risk is higher among
instrument-assisted births and use of regional analgesia. Other common risk factors include
primiparity, prolonged first and second stage perineal tearing and oxytocin use. Unrecognized
PUR may lead to upper urinary tract damage and permanent voiding difficulties (Leach 2011).
Pyelonephritis may occur postpartum if bacteria ascend from the bladder. The infection may
begin as asymptomatic bacteriuria during pregnancy and is sometimes precipitated by
peripartum urinary retention and/or bladder catheterization during or after labor (Imam 2013).

UTIs Among Neonates
The characteristics of UTI in neonates differ from UTIs in infants and children. Its prevalence is
much higher, male sex is affected predominantly non-Escherichia coli infections are more
frequent, and there is a higher risk of urosepsis than in older age groups. UTI in neonates may
be the first indicator of underlying abnormalities of kidneys and the urinary tract (Beetz 2012).
Some 35 to 50 per cent of term and preterm neonates with UTI have abnormal urinary tract
ultrasounds (Bonadio et al, 2014, Ismaili et al, 2011, Goldman et al, 2000, Sastre et al, 2007).
The prevalence of UTIs among full-term neonates has been reported to be up to 1.1 per cent,
increasing up to seven per cent among those with fever. Evidence indicates that up to
approximately 15 per cent of febrile neonates have positive urine culture (Bonadio et al, 2014,
Ismaili et al, 2011) and most UTI in neonates is related to pyelonephritis as compared to cystitis
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in older children. The presence of UTI is significantly higher in uncircumcised vs circumcised
boys (Beetz 2012).

GOAL
Prevention of urinary tract infection by implementing recommended components of care.

IMPORTANCE TO PATIENTS AND FAMILIES
Catheters should be removed as soon as they are no longer clinically indicated. This often
makes patients more comfortable, reduces their exposure to infections, and shortens their time
in hospital (IHI, 2012).

Patient Story
Don’t get ‘caught’ in the CAUTI trap
One nurse’s story: My father died of a heart attack at age 39, and our mother raised my siblings
and me. We were all close to mom; however, as the oldest she and I had a special bond. At age
46 she had undergone a mitral valve replacement and her aortic valve was replaced about nine
years later. She had survived a cardiac arrest and pulmonary artery rupture. When she was
hospitalized with dehydration and acute kidney injury, we believed she would spend some time
in the hospital and be discharged. Her kidney function improved with fluids, and her output was
carefully monitored with a urinary catheter. She had a history of atrial fibrillation and her rate
control medications were held. One day, her temperature soared to 102.8 F and her heart rate
increased to 130 beats per minute. She developed sepsis, which placed further stress on her
pulmonary and cardiovascular system. In June 2001 my mother died from complications related
to a catheter associated urinary tract infection. She was 61 years old; I still miss her (Townsend
et al, 2013).

EVIDENCE-INFORMED PRACTICES
Prevention of UTI (non-CAUTI)

(Saskatchewan 2013)
1. Ensure proper hydration and nutrition.
2. Provide good perineal hygiene.
3. Promote healthy voiding habits.
Prevention of CAUTIs

(APIC 2014, Meddings et al, 2014, IHI 2011, Gould et al, 2010, Lo et al, 2014)
1. CAUTI Risk Assessment:
a. Assess whether an effective organizational program exists.
b. Assess population at risk.
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c. Assess baseline data.
2. Measurement/Surveillance: surveillance and reporting program in place with
standardized definitions.
3. Insertion: Use appropriate technique for catheter insertion a. Only trained persons to insert and maintain catheter.
b. Insert urinary catheters only when necessary for patient care and leave in place
only as long as indications remain.
c. Consider other methods for bladder management, such as intermittent
catheterization, where appropriate.
d. Practice good hand hygiene and routine practices.
e. Use aseptic technique and sterile equipment for catheter insertion.
f. Use sterile gloves, drape, and sponges; a sterile or antiseptic solution for
cleaning the urethral meatus; and a sterile single-use packet of lubricant jelly for
insertion.
g. Use as small a catheter as possible consistent with proper drainage, to minimize
urethral trauma.
4. Maintenance: Ensure appropriate maintenance of indwelling catheters a. Properly secure indwelling catheters after insertion to prevent movement and
urethral traction.
b. Maintain a sterile, continuously closed drainage system.
c. Replace the catheter and the collecting system using aseptic technique when
breaks in aseptic technique, disconnection, or leakage occur.
d. For examination of fresh urine, collect a small sample by aspirating urine from
the needleless sampling port with a sterile syringe/cannula adaptor after
cleansing the port with disinfectant. Obtain larger volumes of urine for special
analyses aseptically from the drainage bag.
e. Maintain unobstructed urine flow:
i. Keep the collecting bag below the level of the bladder at all times; do not
place the bag on the floor.
ii. Keep catheter and collecting tube free from kinking.
iii. Empty the collecting bag regularly using a separate collecting container
for each patient. Avoid touching the draining spigot to the collecting
container.
f. Employ routine hygiene; cleaning the meatal area with antiseptic solutions is
unnecessary.
g. Do not change indwelling catheters or urinary drainage bags at arbitrarily fixed
intervals.
5. Removal: Review urinary catheter necessity daily against pre-specified criteria.
a. Urinary catheter reminders.
b. Urinary catheter automatic stop orders.
c. Medical directives for nurse-guided urinary catheter removal.
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6. Post-catheter care:
a. Develop a protocol for management of postoperative urinary retention, including
nurse-directed use of intermittent catheterization and use of bladder scanners.
Special Considerations for Recurrent UTI in Pregnancy

(Epp et al, 2010)
1. Early detection, identification and management of UTI.
2. Prophylaxis for:
a. All women with a pre-pregnancy history of recurrent UTIs.
b. Persistent symptomatic or asymptomatic bacteriuria after two antibiotic
treatments.
c. After only one UTI for a woman who has other conditions that potentially increase
the risk of urinary complications during the episode of UTI (e.g., diabetes or
sickle cell trait).
Special Considerations for Prevention of Post-partum UTI
(Leach 2011)
1. Early detection, identification and management of urinary retention.
2. Steps to avoid and manage urinary retention:
a. Instruct women to void frequently with good amounts of urine.
b. Early ambulation following delivery.
c. Pain management.
d. Offer privacy when voiding.
Special Considerations for Prevention of CAUTI in Children

(APIC 2014)
The prevention of CAUTI in children, especially healthcare-associated infections (HAIs), is not
procedurally different from the concerns confronted in serving adult patients. In pediatrics, the
rationale for catheter insertion, catheter size, attention to aseptic technique on insertion, and the
reliance on a “bundle” strategy for quality of care in managing the device are all necessary to
prevent these infections. However, the additional concerns specifically inherent in the care of
children include, but are not limited to:
1. The child’s age and the use of developmentally appropriate approaches to care.
2. Attention to family-centered care, cultural competency of the clinicians, and health
literacy of the family.
3. Provision of emotional comfort (presence of parent, comforting objects, music, positive
distraction).
4. Daily care and assessment for allergies, skin sensitivities, especially in the choice of
cleansing agents and issues of catheter securement.
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Special considerations for prevention of CAUTI in neonates (0-28 days)
1. Similar to older children and adults, an indwelling catheter is a risk factor and should be
minimized as much as possible.
2. Circumcision may be considered for uncircumcised male infants at higher risk for UTI
including those with recurrent infections (Sorokan et al., 2015).
3. The strategies of antibacterial prophylaxis for the prevention of recurrent UTIs are
changing as its benefits have not yet been proven by evident data (Beetz, 2012). It used
to be that most infants with febrile UTI and any grade of reflux/hydronephrosis would be
prophylaxed, there is a movement towards now prophylaxing only high grade
reflux/significant hydronephrosis with recurrent febrile UTIs (Herz et al, 2014, Braga et
al, 2015, Tullus, 2015).

MEASURES
Vital to quality improvement is measurement, and this applies specifically to implementation of
interventions. The chosen measures will help to determine whether an impact is being made
(primary outcome), whether the intervention is actually being carried out (process measures),
and whether any unintended consequences ensue (balancing measures).
Below are some recommended measures to use, as appropriate, to track your progress. In
selecting your measures, consider the following:
•

Whenever possible, use measures you are already collecting for other programs.

•

Evaluate your choice of measures in terms of the usefulness of the final results and the
resources required to obtain them; try to maximize the former while minimizing the latter.

•

Try to include both process and outcome measures in your measurement scheme.

•

You may use different measures or modify the measures described below to make them
more appropriate and/or useful to your particular setting. However, be aware that
modifying measures may limit the comparability of your results to others’.

•

Posting your measure results within your hospital is a great way to keep your teams
motivated and aware of progress. Try to include measures that your team will find
meaningful and exciting (IHI, 2011).

For more information on measuring for improvement contact the Canadian Patient Safety
Institute Central Measurement Team at measurement@cpsi-icsp.ca
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Outcome Measures
1. Rate of UTI.
a. Rate of non-CAUTI (CDC 2016).
b. Rate of CAUTI (CDC 2016, Gould et al, 2010, APIC 2014).
i. CAUTI per 1000 patient days.
ii. CAUTI per 1000 catheter days.
2. Rate of Bloodstream Infections (BSI) Secondary to CAUTI (Gould et al, 2010).
i. BSI per 1000 patient days.
ii. BSI per 1000 catheter days.

Process Improvement Measures
CAUTI
1. Overall Catheter Days per Patient Days.
2. Unnecessary Urinary Catheters or Unnecessary Catheter Days.
3. Average Duration of Urinary Catheterization.
4. Compliance with Educational Program (Gould et al, 2010).
5. Compliance with Documentation of Catheter Insertion and removal Dates (Gould et al,
2010).
6. Compliance with Documentation of Indication for Catheter Placement (Gould et al,
2010).
7. Per cent of Unnecessary Insertion of Urinary Catheters (IHI 2011).
a. Inappropriate use:
i. Management of incontinence.
ii. Obtaining urine sample when patient able to void.
iii. Prolonged postoperative duration without appropriate indication (e.g.,
structural repair of urethra or contiguous structures, prolonged effect of
epidural anaesthesia, etc.).
8. Urinary Catheter Insertion Bundle Compliance (IHI 2011, APIC, 2014).
a. Hand hygiene.
b. Trained persons.
c. Aseptic technique and sterile equipment (acute setting).
d. Clean (i.e., non-sterile) technique for intermittent catheterization for patients
requiring chronic intermittent catheterization (non-acute care setting).
e. Properly secure indwelling catheters after insertion to prevent movement and
urethral traction.
f. Use the smallest bore catheter possible, consistent with good drainage..
g. Perform intermittent catheterization at regular intervals to prevent bladder over
distension.
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h. Consider using a portable ultrasound device in patients undergoing intermittent
catheterization to assess urine volume and reduce unnecessary catheter
insertions.
9. Urinary Catheter Maintenance Bundle Compliance (IHI 2011).
a. Urinary catheters maintained according to recommended guidelines (Sterile,
continuously closed drainage system, Catheter properly secured, Collection bag
below the level of the bladder, Unobstructed urine flow, Regular emptying of
collection bag).
10. Daily Review of Urinary Catheter Necessity (IHI 2011).
11. Unnecessary Urinary Catheter Days (IHI 2011).

STANDARDS AND REQUIRED ORGANIZATIONAL PRACTICES
Accreditation Canada Standards
Accreditation Canada Standards include several requirements with regards to infection
prevention and control including: providing information to clients about how to protect
themselves from infections; conducting risk assessments; using procedure-specific care maps
or guidelines; following routine practices; administering prophylactic antibiotics; using airborne,
droplet and contact precautions; reprocessing; etc.
Accreditation Canada Required Organizational Practice
Hand-Hygiene Compliance: Requires the evaluation of compliance with accepted hand-hygiene
practices.

GLOBAL PATIENT SAFETY ALERTS
Global Patient Safety Alerts provides access and the opportunity to learn from other
organizations about specific patient safety incidents including alerts, advisories,
recommendations and solutions for improving care and preventing incidents. Learning from the
experience of other organizations can accelerate improvement.
Recommended search terms:
•
•
•

Urinary tract infection
Catheter-associated urinary tract infection
CAUTI
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SUCCESS STORIES
The National Surgical Quality Program in BC
Ten hospitals are engaged in a UTI improvement project as part of the National Quality Surgical
Quality Program in BC, each with site-specific areas of focus, resources and action teams. An
overall improvement trend is noted starting to emerge in the non-risk adjusted UTI rates for the
10 sites from August 2011 to April 2013. While the data is still preliminary, there is a notable
trend of a reduction in UTI in the last five months (December 2012 to April 2013).
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