
antibiotics for pharyngitis remain important sources of inappro-
priate antibiotic prescribing. Expansion of theHEDIS performance
measure for appropriate testing to include adults may promote
more appropriate testing and treatment of pharyngitis in adults.

Acknowledgments. The findings and conclusions in this report are those of
the authors and do not necessarily represent the official position of the Centers
for Disease Control and Prevention.

Financial support. This work was supported by the Centers for Disease
Control and Prevention.

Conflicts of interest. The authors have no conflicts of interest to disclose.

References

1. Fleming-Dutra KE, Hersh AL, Shapiro DJ, et al. Prevalence of inappropriate
antibiotic prescriptions among US ambulatory care visits, 2010–2011. JAMA
2016;315:1864–1873.

2. Linder JA, Bates DW, Lee GM, Finkelstein JA. Antibiotic treatment of
children with sore throat. JAMA 2005;294:2315–2322.

3. Shulman ST, Bisno AL, Clegg HW, et al. Clinical practice guideline for the
diagnosis and management of group A streptococcal pharyngitis: 2012

update by the Infectious Diseases Society of America. Clin Infect Dis
2012;55(10):e86–e102.

4. Cohen JF, Bertille N, Cohen R, Chalumeau M. Rapid antigen detection test
for group A streptococcus in children with pharyngitis. Cochrane Database
Syst Revs 2016;7:CD010502.

5. Healthcare Effectiveness Data and Information Set (HEDIS). Appropriate
testing for children with pharyngitis. National Committee for Quality
Assurance website. https://www.ncqa.org/hedis/measures/appropriate-
testing-for-children-with-pharyngitis/ Accessed July 1, 2019.

6. National Center for Health Statistics. National Ambulatory Medical Care
Survey. Centers for Disease Control and Prevention website. https://www.
cdc.gov/nchs/ahcd/index.htm. Accessed August 7, 2019.

7. Agiro A, Gautam S, Wall E, et al. Variation in outpatient antibiotic
dispensing for respiratory infections in children by clinician specialty and
treatment setting. Pediatr Infect Dis J 2018;37:1248–1254.

8. McIsaac WJ, Kellner JD, Aufricht P, Vanjaka A, Low DE. Empirical valida-
tion of guidelines for the management of pharyngitis in children and adults.
JAMA 2004;291:1587–1595.

9. Maltezou HC, Tsagris V, Antoniadou A, et al. Evaluation of a rapid
antigen detection test in the diagnosis of streptococcal pharyngitis in
children and its impact on antibiotic prescription. J Antimicrob
Chemother 2008;62:1407–1412.

An evaluation of metrics for assessing catheter-associated urinary
tract infections (CAUTIs): A statewide comparison

Dana E. Pepe MD, MPH1, Meghan Maloney MPH2, Vivian Leung MD2, Adora Harizaj MPH2, David B. Banach MD, MPH, MS3,

Louise-Marie Dembry MD, MS, MBA4,5 and Sonali D. Advani MBBS, MPH6,7

1Beth Israel Deaconess Medical Center, Boston, Massachusetts, 2Connecticut Department of Public Health, Hartford, Connecticut, 3University of Connecticut
School of Medicine, Farmington, Connecticut, 4Veterans’Affairs Connecticut Healthcare System, West Haven, Connecticut, 5Yale School of Medicine, New Haven,
Connecticut, 6Duke University School of Medicine, Durham, North Carolina and 7Duke Center for Antimicrobial Stewardship and Infection Prevention, Durham,
North Carolina

Catheter-associated urinary tract infections (CAUTIs) are publicly
reportable events. More recently, the incidence of CAUTIs in
acute-care hospitals has declined,1 but urinary catheters continue
to be usedwidely. These catheters are associated with both infectious
and noninfectious complications.2 The standardized infection ratio
(SIR), or the ratio of observed to predicted infections, is the primary
metric used by the National Healthcare Safety Network (NHSN) to
track and compare healthcare associated infections (HAIs) over
time.3 Despite its widespread use, the SIR may not be suitable
for all settings and does not capture overall catheter harm.4

Other metrics have been proposed to track catheter harm and pre-
ventable CAUTI events. The device utilization ratio (DUR) is the
proportion of total patient days during which a urinary catheter is
in place.5 The standardized utilization ratio (SUR) is the ratio of
observed to predicted device days, adjusted for hospital- and
unit-level factors.6 The cumulative attributable difference (CAD)

is the number of excess infections that need to be prevented to reach
a goal SIR, which is set by the end user.7 The CAD is used in the
Centers for Disease Control and Prevention’s (CDC) Targeted
Assessment for Prevention (TAP) strategy to target prevention
efforts by identifying hospitals or areas within hospitals with the
highest excess HAIs.7 To understand how to utilize these metrics
to target prevention efforts, we assessed different catheter-associated
metrics across acute-care hospitals in Connecticut.

Methods

We generated a CAUTI TAP report using NHSN data for all
acute-care hospitals across Connecticut from January 1, 2018,
to December 31, 2018. The SIR goal used to calculate the CAD
in the TAP report was 0.75, based on the US Department of
Health and Human Services 2019 target for CAUTI.8 We stratified
Connecticut hospitals by bed size into large (≥425 beds), medium
(250–424 beds), and small (≤249 beds) hospitals, based on the
Healthcare Cost and Utilization Project National (Nationwide)
Inpatient Sample Description of Data Elements, created by
Agency for Healthcare Research and Quality (AHRQ) for urban
teaching hospitals in the northeast region.9 We compared
CAUTI events, SIR, SUR, DUR, and CAD across acute-care hos-
pitals stratified by hospital size.
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Results

A comparison of CAUTI metrics for 29 acute-care hospitals in
Connecticut is shown in Table 1. Of these 29 hospitals in
Connecticut, 20 (69%) were considered small hospitals. Of these
20 small hospitals, 5 were unable to generate an SIR because
their number of predicted infections was <1. However, 1–3
CAUTI events occurred in these small hospitals. Two small hospi-
tals could generate an SIR of zero because they had no observed
infections during the observation period. For large, medium,
and small hospitals, the median SIRs were 1.0, 1.0, and 0.8, median
SURs were 0.9, 0.8, and 0.8, andmedian DURs were 22%, 14%, and

14.5%, respectively. The median hospital-wide CADs were 6.2 for
large hospitals, 1.3 for medium hospitals, and 0.3 for small hospi-
tals. Of the 20 small hospitals, 8 (40%) had a negative CAD, mean-
ing they exceeded their prevention target based on the current
SIR goal. However, 4 of these hospitals with a negative CAD
had a SUR ≥1, suggesting that device utilization was high.

Discussion

Based on our Connecticut statewide data, the utility of current met-
rics varied by hospital size. For larger hospitals or hospitals with
more CAUTI events, the CAD or SIR was a meaningful metric
for assessing hospital-wide CAUTI prevention efforts. However,
most hospitals in Connecticut are small hospitals, for which we
were either not able to calculate an SIR or reported an SIR of
0 because their predicted number of infections was very low.
The CDC recommends against calculating an SIR for hospitals
with smaller denominators.3 As a result, small hospitals with high
number of CAUTI events may not be identified. Additionally, 40%
of small hospitals had a negative CAD, despite at least half of these
hospitals reporting high device utilization, likely because the SIR
does not adjust adequately to smaller hospitals due to lower expo-
sure. In the absence of a reportable performancemetric, these small
hospitals may not be incentivized to reduce catheter harm.
Similarly, it is difficult to calculate CAD at the unit level for larger
hospitals with lower exposure. In such cases, using SUR or DUR
may incentivize units to decrease utilization. Because SUR also
adjusts for hospital- and unit-level factors, it is a more attractive
measure for smaller hospitals and facilities with rare CAUTI
events.4 Additionally, small hospitals may benefit from locally
reporting days from the last CAUTI event.

We found that examining different metrics collectivelymay be a
more useful strategy for targeting prevention efforts. For example,
hospitals with low SIRs and high SURs may represent low-risk
catheter use, better maintenance and care of indwelling catheters,
or strict urine-culturing practices. In these scenarios, focusing
prevention efforts on decreasing device utilization should be
considered to account for noninfectious catheter harm as well.
Alternatively, hospitals that have high SIRs and low SURs may
represent a population with more high-risk catheter use (ie, cath-
eters in high-risk patients), inadequate catheter care, or indiscrimi-
nate urine-culturing practices. These hospitals may benefit from
focusing on catheter maintenance and stewardship of culturing.
Thus, using a combination of metrics may help hospitals direct
their prevention strategies toward reducing overall catheter harm.
These data may also be helpful to state HAI programs to target
CAUTI prevention efforts on a larger scale.
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Table 1. Comparison of CAUTI Metrics Across Acute-Care Hospitals in
Connecticut

Hospital CAUTI Events SIR SUR DUR, % CAD

Large hospitals (≥425 beds)

A 46 1 0.9 22 12

B 19 1.1 1 25 6.2

C 51 0.8 0.7 14 1.7

Medium hospitals (250–424 beds)

D 14 1.7 0.8 17 8

E 13 1 0.7 13 3.7

F 7 1 0.7 12 1.9

G 5 0.9 0.5 8 0.7

H 10 0.8 1.0 20 0.1

I 8 0.7 0.8 15 −0.1

Small hospitals (≤249 beds)

J 9 1.8 0.7 15 5.2

K 8 1.9 0.7 11 4.8

L 8 1.3 0.8 18 3.3

M 3 : : : 0.5 12 2.6

N 2 : : : 0.9 13 1.5

O 1 : : : 0.8 9 0.8

P 1 : : : 0.6 15 0.7

Q 3 0.9 0.5 9 0.5

R 1 : : : 0.5 14 0.5

S 4 0.8 0.8 16 0.3

T 1 1 1.2 26 0.2

U 1 0.9 0.7 10 0.1

V 3 0.7 0.5 9 −0.2

W 0 0 0.7 4 −0.8

X 4 0.6 0.8 17 −1
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Z 2 0.4 1.0 17 −1.4

AA 1 0.3 0.6 9 −1.8

BB 0 0 1.0 23 −2.1

CC 2 0.4 1.0 20 −2.1

Note. CAUTI, catheter associated urinary tract infection; SIR, standardized infection ratio;
SUR, standardized utilization ratio; DUR, device utilization ratio; CAD, cumulative attributable
difference; : : : , SIR could not be calculated.
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