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Abstract
Catheter-associated urinary tract infection, a common and potentially preventable complication of
hospitalization, is one of the hospital-acquired complications chosen by the Centers for Medicare
and Medicaid Services (CMS) for which hospitals no longer receive additional payment. To help
understand the potential consequences of the recent CMS rule changes we examine the preventability
of catheter-associated infection, review the CMS rules changes regarding catheter-associated urinary
tract infection, offer our assessment of the possible consequences of these changes, and provide
guidance for hospital-based administrators and clinicians. Though controversial, we conclude that
the CMS rule changes related to catheter-associated urinary tract infection may do more good than
harm since hospitals are likely to re-double their efforts in preventing catheter-associated urinary
tract infection, which may minimize unnecessary placement and facilitate prompt removal of
indwelling catheters. While we applaud CMS for forcing hospitals to increase efforts to prevent
complications stemming from hospital-acquired infection, the opportunity costs and potential for
unintended consequences cannot be overlooked. Consequently, how hospitals and physicians
respond to the CMS rule changes must be monitored closely.
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“By failing to prepare, you are preparing to fail.”
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Benjamin Franklin (the inventor of the flexible urinary catheter)
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Introduction
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Catheter-associated urinary tract infection is the most frequent healthcare-associated infection
in the United States (1,2). Urinary catheter use is common, with approximately one in every
five patients admitted to an acute care hospital receiving an indwelling catheter (1,3); the rate
of catheter use is even higher among Medicare patients (4). Infection frequently occurs after
placement of urinary catheters; each day of catheter use is associated with an approximately
5% increase in bacteriuria (5), which is asymptomatic most of the time (3,6) and usually
requires no treatment. Since clinicians must distinguish asymptomatic bacteriuria from
symptomatic urinary tract infection in order to avoid unnecessary administration of
antimicrobial therapy, we provide a clinical definition of asymptomatic bacteriuria in Table 1
(7). Each episode of catheter-associated urinary tract infection costs at least $600 (3,8,9); each
episode of urinary tract-related bacteremia costs at least $2800 (10). Because catheterassociated urinary tract infection is common, costly, and believed to be “reasonably
preventable,” it was chosen by the Centers for Medicare and Medicaid Services (CMS) as one
of the complications for which hospitals no longer receive additional payment to compensate
for the extra cost of treatment as of October 1, 2008. Thus, from a hospital's perspective,
catheter-associated urinary tract infection may become an even more costly complication
(11-13).
Given the possible far-reaching consequences of the CMS rule changes and the high frequency
of catheter-associated infection, our aim in this narrative review is to provide practical and
timely information and guidance for hospital-based administrators, policymakers,
epidemiologists, and clinicians. We first address the preventability of catheter-associated
urinary tract infection, then discuss the CMS rules changes regarding payment for treatment
of catheter-associated urinary tract infection, and offer our assessment of the possible
consequences of the rule changes, as well as guidance for hospital administrators and clinicians.

How Preventable is Catheter-Associated Urinary Tract Infection?
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CMS was asked to select hospital-acquired complications that could reasonably be prevented
through the application of evidence-based guidelines. Does catheter-associated urinary tract
infection fit this criterion? Perhaps. The Centers for Disease Control and Prevention proposed
recommended practices for preventing catheter-associated urinary tract infection over two
decades ago that appropriately emphasize the benefits of hand hygiene, aseptic catheter
insertion, and proper maintenance using a closed urinary drainage system (14). More recently,
the Healthcare-Associated Infection Taskforce from the Society for Healthcare Epidemiology
of America and the Infectious Diseases Society of America provided an evidence-based
compendium of the various practices available (15,16). With regard to catheter-associated
urinary tract infection, the compendium focused on the importance of maintaining an
appropriate infrastructure for infection surveillance and prevention, education and training of
healthcare personnel about catheter-associated urinary tract infection, appropriate insertion and
maintenance of the indwelling catheter, consideration of alternatives to indwelling catheter use
(e.g., condom and intermittent catheterization), and early removal of the indwelling catheter
using reminders or stop-orders (15,16).
Importantly, practices can be bundled together, just as most Michigan intensive care units did
to reduce the incidence of vascular catheter-related infection (17). Several multi-modal
intervention studies provide opportunities to examine the preventability of catheter-associated
urinary tract infection, including interventions such as:
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•

Educational programs directed at nurses, physicians, or both (included nearly
universally in the studies reviewed below);

•

Restricting the initial placement of indwelling urinary catheters in various settings
(e.g., emergency department, intensive care unit/inpatient floor, pre-operative area/
operative room);

•

Systems to remind physicians and/or nurses of urinary catheter presence, with
recommendation for removal;

•

Methods to facilitate prompt removal when a urinary catheter is unnecessary, such as
nurse-initiated catheter removal protocols that do not require a physician order; and

•

Surveillance and feedback of catheter-associated urinary tract infection rates.
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Implementing multi-modal interventions to prevent hospital-acquired catheter-associated
urinary tract infection is not a new idea (18,19). For example, approximately a decade ago
Dumigan and colleagues employed a multidisciplinary team approach to produce guidelines
for appropriate catheter placement in addition to a protocol enabling nurses to remove
unnecessary catheters without a physician order; these interventions implemented in three
intensive care units decreased catheter-associated urinary tract infection rates by 17 to 45%,
with post-intervention catheter-associated urinary tract infection rates of 8.3 to 11.2 per 1000
catheter-days (19). Daily reminders from nurses to physicians after specific durations of
catheter placement (such as 3 to 5 days) have been included as part of several multi-modal
interventions (20-22); these before-and-after (uncontrolled) studies demonstrate significantly
reduced incidence of catheter-associated urinary tract infection. Reminders to physicians have
also been evaluated in several forms, including reminders to physicians that a urinary catheter
was placed in the emergency department (23) and by placing restrictions on catheter placement
to appropriate indications (usually by prompting physicians to designate an appropriate
indication as part of the catheter placement order) (24-26). Expiring urinary catheter orders
(e.g., “stop orders”) serve to remind and prompt removal of catheters after pre-specified time
periods and can be directed to physicians (24) or nurses, and can authorize nurses to remove
unnecessary catheters (based on criteria provided) without requiring an additional order from
the physician (23,25,27). Multi-modal studies including “stop orders” have had mixed results,
ranging from no significant change in the only randomized controlled trial performed to
evaluate this intervention (27) to reduced catheter-associated urinary tract infection rates in
before-and-after studies, including two studies demonstrating more than a 50% reduction in
catheter-associated urinary tract infection rates (23,25)
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The most impressive reductions have come from interventions that use a reminder system to
facilitate early removal of unnecessary catheters, often in combination with urinary catheter
placement restrictions. Most of these studies, however, excluded patients requiring chronic
catheterization and the risk of catheter-associated urinary tract infection was not completely
eliminated. The bulk of the evidence is consistent with the view that between 25% and 75%
of catheter-associated urinary tract infections could be prevented if multi-modal strategies were
used. Given these findings, we conclude that reduction (not elimination) of catheter-associated
urinary tract infection is possible.
Inaction, however, is common. In a national study of approximately 600 U.S. hospitals
conducted in 2005, 56% reported not having a system for monitoring which patients had urinary
catheters placed and 74% reported not monitoring catheter duration (28). In terms of preventive
practices being used, only 9% used some type of catheter removal reminder or stop-order
(28).
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“Value-based purchasing” is a quality improvement strategy explicitly linking payment with
healthcare outcomes by paying more for better healthcare, and less for inferior care. Valuebased purchasing could improve the quality of hospital care while also lowering health care
costs. In many ways, the current hospital payment system is the antithesis of value-based
purchasing because hospitals can receive additional payments when patients develop
complications during their stay, including hospital-acquired infection. One approach is to hold
hospitals financially accountable for not preventing complications. This strategy underlies the
hospital payment rule change, implemented by CMS as the “Hospital-Acquired Conditions
Initiative,” in which CMS will no longer pay hospitals extra when patients develop specific
complications after admission (see Table 2) (4,25,29-31).
The Deficit Reduction Act of 2005 (Section 5001c) mandated CMS to choose at least 2 hospitalacquired complications that meet 3 criteria:
a.

high cost or high volume or both;

b. result in the assignment of the case to a diagnosis-related group that has a higher
payment when present as a secondary diagnosis; and
c.
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could reasonably have been prevented through the application of evidence-based
guidelines.

For discharges occurring on or after October 1, 2008, hospitals paid by the Inpatient Prospective
Payment System will not receive additional payment for the following conditions when
acquired during hospitalization: catheter-associated urinary tract infection, decubitus ulcer,
vascular-catheter associated infection, serious preventable events (such as blood
incompatibility), injury due fall or trauma, serious glycemic control states, and specific postoperative infections and venous thromboembolic conditions (detailed in Table 2).
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This initiative has two main components: 1) mandated use of a code called a “present-onadmission indicator” that indicates whether each diagnosis occurred prior to or after hospital
admission, and 2) a payment change, mandating that specific hospital-acquired conditions no
longer warrant increased hospital payment (Table 2). The expected consequence of this policy
is simple: with no potential for extra payment to compensate for care of hospital-acquired
complications, hospitals will vigorously pursue strategies to prevent such complications.
However, the details required for policy implementation are complex, and there is potential
for the policy's impact on hospital payment to be negligible if the data used to identify
complications are inaccurate. With this in mind, we review the details necessary to understand
the CMS policy implementation with regard to catheter-associated urinary tract infection.
The present-on-admission indicator reporting requirement necessitates that for all diagnoses
documented for payment generation (via the established diagnosis-related group-based
Prospective Payment System) (32), hospitals must indicate whether the diagnosis was presenton-admission, or if it occurred after admission by using the new code called the present-onadmission indicator. The present-on-admission indicator can be coded as Y (condition was
present-at-admission), N (hospital-acquired), W (provider has determined by data and clinical
judgment that it is not possible to document when the onset of the condition occurred), or U
(insufficient documentation to determine if condition was present-on-admission); CMS will
be monitoring and analyzing whether these codes are being used appropriately. Present-onadmission is defined as “present at the time the order for inpatient admission occurs.” As such,
“conditions that develop during an outpatient encounter, including emergency department,
observation, or outpatient surgery,” are considered present-on-admission. The present-onadmission status of a diagnosis is assigned by hospital coders, who have been given general
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instructions in the Appendix of the ICD-9-CM Official Guidelines for Coding and reporting
(33). Coders are instructed to assign a condition as “present-on-admission” if it is (a) explicitly
documented by the provider as present-on-admission, (b) a chronic condition diagnosed prior
to admission (such as asthma), or (c) a condition “clearly present-on-admission” but not
diagnosed until after admission occurred, such as a diagnosis suspected at admission due to
symptoms but confirmed sometime later.
Although instructions provided to hospital coders include a few general examples for how to
apply the present-on-admission indicator, specific instructions or examples have not been
provided regarding catheter-associated urinary tract infection. Coders are dependent upon
accurate and complete documentation from physicians and physician extenders (e.g., physician
assistants) regarding whether a urinary tract infection was catheter-associated or not. Coders
are instructed only to use physician and physician extender documentation to determine
diagnoses for requesting payment for care provided. If physician documentation is unclear
whether a condition was present-on-admission, the coder is advised to query the physician for
clarification, and the physician is expected to update the medical record. This is likely to be
burdensome for both the coder and the clinician.
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The new CMS policy contains very detailed criteria for how specific hospital-acquired
complications are to be identified by ICD-9-CM codes. Some conditions (including catheterassociated urinary tract infection) will require coders to choose multiple codes to identify a
complication for which additional payment should not be provided. As detailed in Figure 1,
requesting payment for a urinary tract infection will occur unless three pieces of information
are correctly listed to identify the diagnosis:
1.

a urinary tract infection code (any one of 10 codes, outlined in Figure 1);

2.

a present-on-admission indicator coded as “N” indicating the infection was not
present-on-admission or “U” (hospital coder could not determine status at admission
due to insufficient documentation), and

3.

the catheter-association code (996.64).

If any one of these three codes is omitted or coded inaccurately, the hospital could receive
additional payment for the urinary tract infection as a co-morbidity by default.
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Recent analyses suggest that not providing additional payment for hospital-acquired conditions
could impact a significant portion of Medicare payments to hospitals ($800 million nationwide)
(34). The additional payment at stake can be substantial, as it is a proportion of the base payment
the hospital would receive for an otherwise uncomplicated admission. Payment to a hospital
is determined by multiplying the hospital base payment by the diagnosis's “relative weight,”
which increases if the patient has complications or comorbidities. For example, a patient
admitted to the University of Michigan with pneumonia will yield a payment of $6072 if
uncomplicated, $8346 if complicated by a minor condition such as a simple catheter-associated
urinary tract infection, and $11,891 if complicated by a major complication such as a renal
abscess associated with a urinary catheter. Under the new rules, however, the hospital will
receive payment of $6072 for the pneumonia admission without additional payment for
treatment of hospital-acquired catheter-associated urinary tract infection. Thus, the amount of
payment potentially lost per admission can be substantial.
Non-payment for hospital-acquired conditions in Medicare patients could decrease or increase
healthcare costs. Ideally, healthcare costs overall should decrease if hospitals are able to reduce
the number of hospital-acquired complications, decreasing costs incurred by hospitals and
payers. Yet, healthcare costs could also increase. First, “defensive testing” in order to document
bacteriuria as “present-on-admission” could lead to increased laboratory testing costs. Then,
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increased documentation of bacteriuria (even if asymptomatic) could result in more antibiotic
use and antibiotic-related complications such as infection due to Clostridium difficile (which
may also prolong the hospital stay and qualify for outlier payments). Second, there is potential
for cost-shifting, if hospitals shift the uncompensated cost of Medicare patient care to other
hospital chargers or non-Medicare payers.

Likely Consequences: The Good and Not-So-Good
With any intervention, there are likely to be expected and unexpected consequences of the
CMS rule changes. We review them below.
The Good
Increased focus on catheter-associated urinary tract infection—Recent research
suggests preventing catheter-associated urinary tract infection has been a low priority
compared with other types of hospital-acquired infections (35), and is viewed by many as the
“Rodney Dangerfield of nosocomial infections” given the lack of respect it receives. While
such prioritization may be appropriate, it also means that many hospitals have yet to employ
even basic strategies for preventing catheter-associated urinary tract infection (35). Increased
attention on catheter-associated urinary tract infection and its prevention will therefore likely
improve patient care.
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Specific education for healthcare workers focusing on appropriate and
inappropriate indications for urinary catheterization—In addition to removing
catheters in a timely fashion, it is extremely important to ensure that only patients who truly
need them receive them. Therefore, healthcare workers involved in urinary catheter placement,
including staff in the emergency department, intensive care units, extended care units, and even
general medical wards, need to be aware of the appropriate indications for catheter use. In some
particularly challenging settings, such as the emergency department, education alone may not
be sufficient and more innovative strategies to facilitate appropriate catheter use may be needed
(35). However, increased adherence to the use of appropriate indications for catheter use is
certainly a positive step.
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More focus on the use of alternatives to indwelling catheterization—Condom
catheters and intermittent catheterization are alternatives to indwelling catheters that are less
likely to cause bacteriuria in certain patient groups (38-44). Unfortunately, no ideal alternative
to the indwelling urinary catheter is available, as drawbacks exist for both options; condom
catheters, for example, are only useful in men without bladder outlet obstruction.

Increased focus on early catheter removal—Although catheter-associated urinary tract
infection is often a low priority for healthcare providers, there is general agreement that
catheters should be removed as soon as possible, both to prevent catheter-associated urinary
tract infection and to reduce patient discomfort, activity restrictions, and discharge delays
(35,36). For some patients urinary catheters operate as a physical restraint, tantamount to
binding them to the bed. We have even argued that the urinary catheter often acts as a “onepoint restraint” (37) by restricting patient activity and promoting other nosocomial
complications, such as venous thromboembolism. Consequently, early catheter removal will
likely benefit patients.

The Not-So-Good
More urinalyses and urine cultures performed, leading to more antibiotic
treatment for asymptomatic bacteriuria—Given the importance of the present-onadmission indicator there may be an increase in urinalyses and urine cultures performed at the
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time of hospital admission to document the presence of infection. This increase in testing alone
may result in an increase in overall healthcare costs. Of more concern, however, is that
performing additional cultures also increases the likelihood of more positive urine cultures,
which in turn leads to an increased use of antibiotics for treating patients with asymptomatic
bacteriuria. Increased antibiotic resistance and cases of C. difficile infection may, therefore,
result.
Increased chance/opportunity for fraud—Coding is complicated, and at the present time
code 996.64 may not be commonly used. However, if this code is not used and the patient has
a catheter-associated urinary tract infection, then hospitals will still be reimbursed even though
the condition is hospital-acquired. Some facilities may thus unwittingly commit fraud because
of coding errors.
The loss of important information for research and surveillance—Given the
complexity of coding for complications, some diagnoses may simply disappear from the
administrative discharge record. Currently, unless a hospital is requesting payment there is no
requirement to use the complication-related diagnoses codes. On one hand, this means hospitals
would not receive payment for catheter-associated urinary tract infection. This loss of
information, however, may negatively impact epidemiological studies and tracking of these
conditions.
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Reduced access for some high-risk patients—Certain patient populations (e.g., the
elderly) are more likely to experience infectious complications while hospitalized (45-47). The
CMS rule change may disproportionately affect hospital payments for these patients and
ultimately could lead to reduced healthcare access for patient populations already among the
most vulnerable and who often face other barriers to care.
Opportunity costs—The resources used to address and/or enforce the rule change, including
implementing new preventive and coding practices, and monitoring for fraud, will no longer
be available to support other activities. We must therefore be mindful of other opportunities
that might be forgone by hospitals, by CMS, and by other payers in order to respond to this
change, and whether the potential benefits are likely to outweigh these more broadly defined
costs.

Practical Implications & Next Steps for Hospitals
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There are several steps hospitals should be undertaking given the CMS rule changes; these are
outlined in Table 3. As important, there is one action hospitals should not take: obtain a urine
culture from asymptomatic patients at admission. First, this would add substantially to hospital
costs without additional benefit. Second, this would increase the workload for the microbiology
laboratory, perhaps hindering their ability to perform indicated laboratory tests in a timely
fashion. Third, this process is likely to identify a relatively large number of patients with
asymptomatic bacteriuria, a condition for which treatment is not indicated in most
circumstances (48).

Conclusions
Though controversial (49), we conclude that the CMS rule changes may end up doing more
good than harm since hospitals are likely to re-double their efforts to prevent catheterassociated urinary tract infection, which will likely minimize catheter placement and facilitate
removal of unnecessary indwelling catheters. While this simple approach should reduce
infection rates, there are usually additional benefits to early catheter removal in improving
patient comfort and function. We also suspect collaborative efforts to combat catheter-
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associated urinary tract infection will increase. For example, the state of Michigan has
developed a novel statewide initiative (the “Bladder Bundle”) that focuses on continual
assessment and early removal of urinary catheters and considering alternatives to indwelling
catheterization. Furthermore, we agree with Pronovost and colleagues that the CMS rule
changes should be monitored closely in order for unintended consequences to be identified and
ameliorated (13). While we applaud CMS for encouraging hospitals to increase efforts to
prevent complications stemming from hospital-acquired infections, the opportunity costs and
unintended complications are real and cannot be overlooked. These need to be followed and,
if they are present, changes to the rules will become necessary.
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Figure 1.

Coding for a hospital-acquired catheter-associated urinary tract infection, resulting in outcomes
of no extra payment (if corrected correctly) or potential extra payment by default (if coded
incorrectly).*
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Table 1

Clinical Definition of Asymptomatic Bacteriuria (7)
Asymptomatic bacteriuria can be defined as:
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Isolation of a specified quantitative count of bacteria in an appropriately collected urine specimen obtained in a manner that minimizes contamination:
• Women: 2 consecutive voided urine specimens with isolation of the same bacterial strain in quantitative counts ≥105 colony forming units (CFU)/
mL or a single catheterized urine specimen with 1 bacterial species isolated in a quantitative count ≥102 CFU/mL
• Men: A single, clean-catch voided urine specimen with 1 bacterial species isolated in a quantitative count ≥105 CFU/mL or a single catheterized
urine specimen with 1 bacterial species isolated in a quantitative count ≥102 CFU/mL
AND
The absence of signs and symptoms that may suggest a urinary infection, such as:
• Fever
• Urgency
• Frequency
• Dysuria
• Suprapubic tenderness
• Costovertebral angle pain or tenderness
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Table 2

Hospital-acquired conditions not eligible for additional payment (4,25,29-31)
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Effective October 1, 2008:

Considered for Future Implementation:

Catheter-Associated Urinary Tract Infection

Ventilator-Associated Pneumonia

Decubitus Ulcer (Pressure Ulcers)

Staphylococcus aureus Septicemia

Vascular-Catheter Associated Infection

Clostridium difficile-Associated Disease

Serious preventable “Never Events”:

Iatrogenic Pneumothorax

Foreign Object retained after surgery,
Air Embolism,

Legionnaires’ disease

Blood Incompatibility
Delirium
Falls and Trauma
Manifestations of Poor Glycemic Control:
Diabetic Ketoacidosis,
Nonketotic Hyperosmolar coma,
Hypoglycemic Coma,
Secondary Diabetes with Ketoacidosis or Hyperosmolarity
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Deep Vein Thrombosis or Pulmonary Embolism following certain orthopedic surgeries
Surgical Site Infections after certain surgical procedures:
Mediastinitis after coronary artery bypass
Certain orthopedic surgical site infections
Certain bariatric surgical site infections
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Table 3

Recommendations for hospitals to address the Center for Medicare and Medicaid
rule changes regarding catheter-related urinary tract infection
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1) Develop or adopt existing protocols (19,23,25) to ensure that indwelling urinary catheters are used only when medically indicated and that they are
inserted and maintained using proper technique. Using, for example, the following specific strategies:
• Develop a list of indications for the use of indwelling urinary catheters and make sure that catheter use is limited to persons with an accepted
indication. Indications for catheter insertion may include: urinary retention, close monitoring of urinary output in critically ill patients, urinary
incontinence that poses a risk to the patient (e.g., associated with major skin breakdown or at risk of contaminating a surgical site), and some surgical
procedures.
• Develop training standards for those who insert catheters and manipulate urinary catheters and drainage bags in daily patient care.
• Provide all necessary supplies for proper catheter insertion and maintenance.
2) Develop systems to promote removal of urinary catheters when they are no longer indicated. These systems may include:
• Daily review of catheter necessity during medical, nursing, or multidisciplinary rounds.
• Automated nurse or physician reminders of catheter presence.
• A protocol that authorizes nurses to discontinue catheters without a physician order when patients meet established criteria.
• Catheter stop-orders that are entered automatically with each order for catheter insertion so that discontinuation of the catheter becomes the default
after a pre-designated period of time, rather than catheter continuation (which would require an additional physician order).
3) Educate clinicians about the appropriate use and interpretation of urinalysis and urine culture.
• Bacteriuria and pyuria are relatively common among patients with indwelling urinary catheters. These findings do not necessarily indicate the
presence of infection or the need for treatment in the absence of symptoms.
• Adequate knowledge of these issues may result in improved accuracy of documentation and more appropriate use of antimicrobial therapy.
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