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OBJECTIVE. To examine regional variation in the use and appropriateness of indwelling urinary catheters and catheter-associated urinary 
tract infection (CAUTI). 

DESIGN AND SETTING. Cross-sectional study. 

PARTICIPANTS. US acute care hospitals. 

METHODS. Hospitals were divided into 4 regions according to the US Census Bureau. Baseline data on urinary catheter use, catheter 
appropriateness, and CAUTI were collected from participating units. The catheter utilization ratio was calculated by dividing the number 
of catheter-days by the number of patient-days. We used the National Healthcare Safety Network (NHSN) definition (number of CAUTIs 
per 1,000 catheter-days) and a population-based definition (number of CAUTIs per 10,000 patient-days) to calculate CAUTI rates. Logistic 
and Poisson regression models were used to assess regional differences. 

RESULTS. Data on 434,207 catheter-days over 1,400,770 patient-days were collected from 1,101 units within 726 hospitals across 34 states. 
Overall catheter utilization was 31%. Catheter utilization was significantly higher in non-intensive care units (ICUs) in the West compared 
with non-ICUs in all other regions. Approximately 30%-40% of catheters in non-ICUs were placed without an appropriate indication. 
Catheter appropriateness was the lowest in the West. A total of 1,099 CAUTIs were observed (NHSN rate of 2.5 per 1,000 catheter-days 
and a population-based rate of 7.8 per 10,000 patient-days). The population-based CAUTI rate was highest in the West (8.9 CAUTIs per 
10,000 patient-days) and was significantly higher compared with the Midwest, even after adjusting for hospital characteristics (P = .02). 

CONCLUSIONS. Regional differences in catheter use, appropriateness, and CAUTI rates were detected across US hospitals. 
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Catheter-associated urinary tract infection (CAUTI) accounts medically necessary.910 The Centers for Disease Control and 
for approximately one-third of all healthcare-associated in- Prevention (CDC) has issued guidelines detailing high-pri-
fections in the United States1 and leads to excess morbidity, ority recommendations for implementing CAUTI prevention, 
mortality and costs.2,3 The urinary catheter is also associated Inserting catheters only for appropriate indications and leav-
with other patient safety problems, such as trauma,4 increased ing in place only for as long as medically necessary is 1 of 
patient discomfort,5 and immobility.6 CAUTI prevention has the strong (category IB) recommendations.8 Previous studies 
important cost implications for hospitals, particularly since have shown that targeted implementation of recommenda-
the Centers for Medicare and Medicaid Services (CMS) has tions from existing guidelines can lead to reduced overall 
classified hospital-acquired CAUTI as reasonably preventable catheter utilization and increased appropriate utilization.""17 

and no longer reimburses hospitals for this condition.7 Despite the presence of evidence-based guidelines, previous 
Among the most effective approaches for reducing CAUTI is work has shown that the use of evidence-based CAUTI pre-
restricting use of indwelling urethral catheters for a list of vention practices vary nationally.18"20 

appropriate indications,8 because a substantial proportion of Variability in the use of medical devices and device-related 
inpatients have catheters placed at some point during their infections by patient characteristics, hospital care locations, 
hospitalization, with many of these insertions not considered and hospital characteristics has been well documented na-
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tionally.10 Urinary catheter use and, subsequently, CAUTI 
rates are generally higher in critical care areas compared with 
inpatient medical wards; however, the proportional distri
bution of all CAUTI among hospitalized patients is higher 
outside of the intensive care unit (ICU).10,21'22 While prior 
studies have also demonstrated regional variation in the use 
of urinary catheters after accounting for patient-level char
acteristics, these studies have been limited to claims data from 
older surgical populations23"25 and patients residing in long-
term care facilities.26 

Starting in August 2011, the Health Research and Edu
cational Trust of the American Hospital Association and its 
academic partners have led On the CUSP: Stop CAUTI, an 
Agency for Healthcare Research and Quality-funded national 
initiative to reduce CAUTI in acute care hospitals. The or
ganizational structure and key components of this national 
initiative have been described previously.27 Using baseline data 
collected as part of this national initiative, we sought to ex
plore nationwide variation in the use of these medical devices 
and CAUTI across a diverse set of units within acute care 
hospitals across the United States. Additionally, we examined 
the extent to which the appropriateness of urinary catheter
ization varies regionally. 

M E T H O D S 

Data Collection 

For this analysis, we used baseline data collected from the 
first 5 cohorts of hospitals participating in the On the CUSP: 
Stop CAUTI initiative. Planning, recruitment, and data col
lection for additional cohorts are ongoing. Participating hos
pital units were required to report both clinical process and 
infection outcome data during the 3 main phases of the ini
tiative: baseline, implementation, and sustainability. The 
number of patient-days and process data on urinary catheter 
use and appropriateness of catheter use (urinary catheter-
days with an appropriate indication divided by all urinary 
catheter-days during the same period) was collected during 
three 5-day weeks (15 days) during the 3-month baseline 
period. The catheter utilization ratio was calculated by di
viding the number of catheter-days by the number of patient-
days. Indications for urinary catheter use were classified as 
appropriate or inappropriate on the basis of the 2009 Health
care Infection Control Practices Advisory Committee guide
lines published by the CDC.8 The number of CAUTI events 
within participating units was collected by infection preven-
tionists during the baseline period. We used the conventional 
CDC National Healthcare Safety Network (NHSN) definition 
(number of symptomatic CAUTIs fitting the NHSN defini
tion per number of catheter-days during the same period x 
1,000) and an alternative population-based definition (num
ber of symptomatic CAUTIs fitting the NHSN definition per 
number of patient-days during the same period x 10,000) 
to calculate CAUTI rates. The population-based CAUTI rate 
may provide a better assessment for infection prevention ef

forts focused on reducing inappropriate urinary catheter 
use.28 Hospital characteristics were acquired from the 2010 
American Hospital Association Annual Survey Database. All 
investigated process and outcome data were aggregate base
line values from each participating unit. 

Statistical Analysis 

Descriptive statistics were utilized to explore the hospital 
characteristics, process, and outcome data across geographical 
regions. The hospitals were divided into 4 regions—North
east, Midwest, South, and West—according to the US Census 
Bureau regional breakdowns.29 Logistic regression and Pois-
son regression models were used to test for differences in the 

TABLE l. Participating Hospitals and Units by Geographic 
Location 

Location 

Northeast 

Connecticut 
Massachusetts 
New Jersey 
Pennsylvania 

Midwest 
Illinois 
Indiana 
Michigan 
Wisconsin 
Kansas 
Missouri 
Nebraska 
North Dakota 
South Dakota 

South 
Florida 
Georgia 
Maryland 

South Carolina 
West Virginia 
Alabama 
Kentucky 
Mississippi 
Arkansas 
Louisiana 
Oklahoma 
Texas 

West 
Arizona 
Colorado 
Nevada 
Utah 
Alaska 
California 
Hawaii 
Oregon 
Washington 

Total 

Hospitals 

9 
14 

35 
9 

43 
31 
40 
14 
70 

46 
9 
8 
3 

29 
27 
35 
18 
11 
31 
20 

4 
36 
34 

19 
7 

10 
14 
18 
12 
3 

14 
15 
12 

26 
726 

Units 

9 
17 
63 
12 

55 
47 
63 
17 
84 
69 

9 
9 
3 

62 
37 
67 
27 
11 
40 
27 

4 
76 
48 

25 
9 

16 

16 
27 
17 
5 

31 
29 
25 
45 

1,101 

ICU 

3 
5 

31 
5 

23 
18 
41 

4 
8 

26 
1 
1 
0 

47 
20 
23 

9 
5 

13 
12 
0 

29 
14 

13 
1 

10 
4 

11 
10 
3 
8 
9 
6 

30 
443 

Non-ICU 

6 
12 
32 

7 

32 
29 
22 

13 
76 

43 
8 
8 
3 

15 
17 
44 
18 
6 

27 
15 
4 

47 
34 

12 
8 

6 
12 
16 
7 
2 

23 
20 
19 
15 

658 

NOTE. ICU, intensive care unit. 
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TABLE 2. Urinary Catheter Utilization and Catheter-Associated Urinary Tract Infection (CAUTI) Rates 
by Unit Type and Geographic Region 

Region 

ICU 
Northeast 
Midwest 
South 
West 
Total 

Non-ICU 
Northeast 
Midwest 
South 
West 
Total 

All units 
Northeast 
Midwest 
South 
West 
Total 

CAUTIs 

56 
106 
277 
127 
566 

77 
137 
176 
143 
533 

133 
243 
453 
270 

1,099 

Device-days 

23,885 
49,800 

106,004 
50,566 

230,255 

22,112 
59,028 
72,431 
50,381 

203,952 

45,997 
108,828 
178,435 
100,947 
434,207 

Patient-days 

38,740 
80,736 

167,087 
93,503 

380,066 

126,391 
301,531 
383,359 
209,423 

1,020,704 

165,131 
382,267 
550,446 
302,926 

1,400,770 

Catheter utilization 
ratio 

0.617 
0.617 
0.634 
0.541 
0.606 

0.175 
0.196 
0.189 
0.241 
0.200 

0.279 
0.285 
0.324 
0.333 
0.310 

NHSN 
rate 

2.3 
2.1 
2.6 
2.5 
2.5 

3.5 
2.3 
2.4 
2.8 
2.6 

2.9 
2.2 
2.5 
2.7 
2.5 

Population 
rate 

14.5 
13.1 
16.6 
13.6 
14.9 

6.1 
4.5 
4.6 
6.8 
5.2 

8.1 
6.4 
8.2 
8.9 
7.8 

NOTE. National Healthcare Safety Network (NHSN) rate was calculated as the number of symptomatic 
CAUTIs per 1,000 catheter-days. Population CAUTI rate was calculated as the number of symptomatic 
CAUTIs per 10,000 patient-days. ICU, intensive care unit. 

process and outcome data across regions. Multivariable mod
els were fit to account for the following characteristics: hos
pital bed size, hospital teaching affiliation, rural hospital lo
cation, critical access hospital, and ICU or floor unit. Scaling 
based on the deviances was used to adjust the standard errors 
in all regressions for the presence of overdispersion in the 
data. All analyses were at the hospital unit level and were 
performed using SAS (ver. 9.3; SAS Institute). The study was 
reviewed by the University of Michigan Institutional Review 
Board and received a determination of not regulated, since 
the analysis was at the hospital unit level and did not include 
identifiable patient-level data. 

RESULTS 

Characteristics of Recruited Units 

The number of participating hospitals and units by state and 
region are displayed in Table 1. Data were collected from 443 
ICU and 658 non-ICU units in 726 hospitals across 34 states. 
The Northeast region consisted of 101 units (67 hospitals) 
from 4 states, the Midwest region consisted of 356 units (264 
hospitals) from 9 states, the South region consisted of 433 
units (271 hospitals) from 12 states, and the West region 
consisted of 211 units (124 hospitals) from 9 states. The 
percentage of teaching hospitals in the West was significantly 
higher than in the Midwest (50% vs 35%; P - .002) and 
South (50% vs 34%; P< .001). The Midwest had the highest 
percentages of rural (49%; P < .001 compared with all other 
regions) and critical access hospitals (28%; P< .001 compared 
with all other regions). The percentage of participating units 

REGIONAL VARIATION IN URINARY CATHETER USE AND CAUTI S l O l 

that were ICUs in the Midwest was significantly lower com
pared with the South (34% vs 43%; P = 0.01) and the West 
(34% vs 43%; P = .04). 

Urinary Catheter Use and Appropriateness 

Urinary catheter utilization by region and ICU status is sum
marized in Table 2. Across all participating units, catheter 
utilization was 31%. As expected, utilization in the ICU (61%) 
was greater than in the non-ICU (20%). The West had the 
highest utilization in the non-ICU setting (24%), while the 
South had the highest utilization in the ICU (63%). Regional 
differences in catheter utilization adjusted for hospital char
acteristics are shown in Table 3. Compared with non-ICUs 
in the West, catheter utilization was significantly lower in 
non-ICUs in the Northeast (P = .001) and South (P = .007). 
Compared with ICUs in the West, catheter utilization was 
significantly higher in ICUs in all other regions (Northeast, 
P = .02; Midwest, P = .002; South, P < .001). Overall uti
lization did not vary by region after adjusting for hospital 
characteristics. 

While the South had the highest percent of appropriate 
catheter placement in the ICU (98%), all regions indicated 
catheters were placed appropriately at least 94% of the time 
in the ICU setting. The West had the lowest percent of ap
propriate catheter placement in the non-ICU setting (61%). 
Regional differences in catheter appropriateness adjusted for 
hospital characteristics are shown in Table 3. Catheter ap
propriateness within the ICU setting was significantly higher 
in the South compared with the West (P < .001). Catheter 
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TABLE 3. Multivariable Regression Estimates for Urinary Catheter Utilization and Appropriateness by Unit Type and Geo
graphic Region 

Catheter utilization ratio Catheter appropriateness 

Region ICU Non-ICU All units ICU Non-ICU All units 

West Reference Reference Reference Reference Reference Reference 
Northeast 1.16 (1.03-1.30) 0.76 (0.65-0.90) 0.95 (0.85-1.05) 1.17 (0.69-1.99) 1.52 (1.06-2.17) 1.43 (1.07-1.92) 
Midwest 1.17 (1.06-1.29) 0.89 (0.78-1.01) 1.03 (0.94-1.12) 1.50 (0.94-2.41) 1.46 (1.11-1.93) 1.48 (1.17-1.87) 
South 1.20 (1.10-1.31) 0.84 (0.74-0.95) 1.02 (0.94-1.10) 2.80 (1.77-4.45) 1.41 (1.08-1.84) 1.57 (1.26-1.97) 

NOTE. Regional estimates are adjusted for hospital bed size, teaching hospital status, rural hospital location, and critical access 
hospital status. The estimates for the all units column are also adjusted for intensive care unit (ICU) status. The estimates for 
catheter utilization were derived from Poisson regression models and reflect incidence rate ratios (95% confidence intervals 
[CIs]). The estimates for catheter appropriateness were derived from logistic regression models and reflect odds ratios (95% 
CIs). All models are based on the 1,046 (95.0%) units with hospital characteristic data available from the 2010 American 
Hospital Association Annual Survey Database. 

appropriateness in non-ICUs in the West was significantly 
lower than appropriateness in non-ICUs in all other regions 
(Northeast, P = .02; Midwest, P = .007; South, P = .01). 
Compared with the West, overall appropriateness was sig
nificantly higher in all other regions (Northeast, P = .02; 
Midwest, P = .001; South, P< .001) after adjusting for hos
pital characteristics. 

Table 4 lists the specific catheter indications used in par
ticipating units by region. Use of the various indications did 
not differ substantially by region within the ICU setting. No
table findings regarding inappropriate indication use within 
the non-ICU setting were as follows: the West had the highest 
percentage of use of accurate measurement of urinary output 
in the critically ill patients, incontinence without a sacral or 
perineal pressure sore, and prolonged postoperative use; the 
South had the highest use of urine output monitoring outside 
of the ICU; and the Midwest had the highest use of other 
indications, which included transfer from the ICU, morbid 
obesity, immobility, dementia, and patient request. The use 
of accurate measurement of urinary output in the critically 
ill patients and prolonged postoperative use was significantly 
higher in the West compared with all other regions even after 
adjustment for hospital specific characteristics (results not 
shown). 

CAUTI Rates 

The number of patient-days, catheter-days, CAUTIs, and 
CAUTI rates by region and unit type are displayed in Table 
2. The overall NHSN rate was 2.5 per 1,000 catheter-days 
and did not differ by unit type. The overall population-based 
rate was 7.8 per 10,000 patient-days and was higher in the 
ICU (14.9 per 10,000 patient-days) compared with the non-
ICU (5.2 per 10,000 patient-days). Across all participating 
units, the Northeast had the highest NHSN rate (2.9 per 1,000 
catheter-days), and the West had the highest population-
based rate (8.9 per 10,000 patient-days). All regions had much 
higher population-based rates in the ICU compared with the 
non-ICU as expected, given higher catheter utilization rates 
and lower patient-days contributing to the denominator in 

the ICU. Conversely, NHSN rates within each region were 
lower in the ICU compared with the non-ICU, with the ex
ception of the South. The South had the highest CAUTI rates 
in the ICU setting (NHSN rate, 2.6 per 1,000 catheter-days; 
population-based rate, 16.6 per 10,000 patient-days). In the 
non-ICU setting, the Northeast had the highest NHSN rate 
(3.5 per 1,000 catheter-days), and the West had the highest 
population-based rate (6.8 per 10,000 patient-days). 

Regional differences in CAUTI rates adjusted for hospital 
characteristics are shown in Table 5. Compared with non-
ICUs in the West, non-ICUs in the Midwest had lower NHSN 
(P = .03) and population-based (P = .005) rates. Similarly, 
compared with all units in the West, units in the Midwest 
had lower NHSN (P = .007) and population-based (P = 
.02) rates. CAUTI in the ICU did not differ across regions 
after adjusting for hospital characteristics. 

D I S C U S S I O N 

Several important findings emerged from our national study. 
We found that catheter utilization remains common across 
the United States, with 20% in non-ICU settings and 61% 
in the ICU. Although catheter appropriateness in the ICU 
was uniformly high across all regions, we found that 30%-
40% of catheters in the non-ICU setting may be placed with
out an appropriate indication. Overall urinary catheter uti
lization was highest in the West region, which was predom
inantly driven by higher utilization in the non-ICU setting. 
Coinciding with this, we found that the population-based 
CAUTI rate was also highest in the West. This finding may
be driven in part by both fewer numbers of annual discharges 
and a slightly lower average length of stay in the West (4.4 
days) compared with the national average (4.8 days).30 We 
have previously illustrated that the NHSN rate may under
estimate the burden of CAUTI and that the population-based 
rate may yield better estimates, particularly in settings where 
catheter utilization is high.28 In addition to having higher 
catheter utilization rates, inappropriate catheter use was also 
higher in the West compared with the other regions. We found 
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TABLE 4. Urinary Catheter Indication Use by Unit Type and Geo
graphic Region 

Indication Northeast Midwest South West Total 

ICU 
1 

2 

3 
4 

5 

6 
7 

8 
9 

10 

11 
12 

Non-ICU 

1 

2 
3 

4 

5 

6 
7 
8 

9 

10 
11 
12 

All units 
1 
2 

3 
4 

5 

6 
7 

8 

9 

10 
11 

12 

3.2 

3.6 

1.7 

1.3 
4.4 

2.0 
• 84.1 

0.1 

0.3 
0.2 

3.1 

1.9 

21.9 

8.8 
16.6 

3.8 
3.8 

10.1 
15.1 
9.8 

1.4 

0.5 

4.8 
7.1 

11.1 

5.8 
8.0 

2.3 
4.1 

5.5 
55.0 

4.2 

0.8 

0.3 
3.8 

4.1 

2.7 
3.4 

1.7 

1.0 
4.0 

2.4 

80.8 
0.4 

0.5 
0.4 

2.9 
5.1 

20.5 

17.0 
7.2 

5.6 

8.7 

10.5 
11.2 
10.2 

1.6 

1.1 
8.7 
4.4 

11.3 

10.0 
4.4 

3.2 

6.3 

6.3 
46.9 

5.2 

1.1 

0.7 

5.8 
4.7 

3.2 

5.3 

1.9 

1.3 
4.5 

1.7 
83.0 

0.7 
0.3 

0.6 

1.7 

6.1 

19.0 

12.5 
13.3 

5.0 
9.2 

7.9 

12.7 
11.8 

1.9 
1.4 

8.0 

5.0 

9.7 
8.2 

6.6 

2.8 
6.4 

4.3 
54.2 

5.3 

1.0 
0.9 

4.3 

5.6 

3.2 

5.8 
2.4 

1.6 

4.6 
1.0 

82.5 

0.0 
0.9 

0.7 

3.6 
1.9 

12.1 

9.9 

20.8 
2.8 

6.7 

6.8 
21.0 

11.1 
2.2 

2.8 
7.3 
5.3 

8.8 

8.3 
13.9 

2.4 

5.9 

4.6 
43.9 

7.0 
1.7 

2.0 

5.9 

4.0 

3.1 

4.7 

1.9 
1.2 

4.4 

1.8 

82.5 
0.5 
0.4 

0.5 

2.4 

4.9 

18.4 

12.9 
13.4 

4.6 

8.0 
8.7 

14.1 
11.0 

1.8 

1.5 

7.7 
5.1 

10.2 

8.5 
7.2 

2.8 

6.0 
5.0 

50.8 
5.4 

1.1 

1.0 
4.9 

5.0 

NOTE. Data are percentages. Columns within region and unit type 
do not add to 100% because some catheterizations (~7%) had 
more than 1 indication noted. The following indications are con
sidered appropriate per recommended guidelines or given hospital-
approved indication: 1, acute urinary retention or obstruction; 2, 
perioperative use in selected surgeries; 3, assist healing of perineal 
and sacral wounds in incontinent patients; 4, hospice/comfort/ 
palliative care; 5, required immobilization for trauma or surgery; 
6, chronic indwelling urinary catheter on admission; 7, accurate 
measurement of urinary output in the critically ill in the intensive 
care unit (ICU); 12, hospital approved indication (exclusive of any 
other inappropriate reasons). The following indications are con
sidered inappropriate per recommended guidelines: 7, accurate 
measurement of urinary output in the critically ill outside of the 
ICU; 8, urine output monitoring outside of the ICU; 9, inconti
nence without a sacral or perineal pressure sore; 10, prolonged 
postoperative use; 11, other, including transferred from the ICU, 
morbid obesity, immobility, confusion or dementia, and patient 
requests. 

that this disparity was largely driven by more frequent use 
of the indication of accurate measurement of urinary output 
in the critically ill patients in the non-ICU setting. In a sen
sitivity analysis in which we considered this particular indi
cation as appropriate, significant regional differences in cath
eter appropriateness in non-ICU settings were no longer 
evident. 

The regional variation in catheter utilization detected in 
our study is consistent with prior work. In a retrospective 
cohort analysis of postoperative patients, Wald et al23 reported 
that the West region was associated with a higher likelihood 
of having an indwelling urinary catheter at hospital discharge 
after hip fracture. Similarly, in a retrospective cohort analysis 
of older patients discharged to skilled nursing facilities fol
lowing major cardiac, vascular, orthopedic, or gastrointestinal 
surgery, hospitalization in the Northeast and South regions 
was associated with lower likelihoods of extended catheteri
zation compared with hospitalization in the West region.25 It 
has been previously suggested that this regional variation is 
possibly "attributed to patient demographic characteristics, 
regional practice styles, local regulations, and the availability 
of technologies and facilities."24<pl21) In addition, practice pat
terns in the West may be impacted by different factors, in
cluding the penetrance of managed care and shorter length 
of stay. A recent retrospective analysis of the National Hospital 
Discharge Surveys from 2001 to 2010 has shown that the 
South has the highest proportion of catheterized hospitalized 
patients and was significantly associated with increased 
CAUTI risk even after adjusting for patient demographic and 
hospital-level characteristics.31 Across all units in our study, 
we found that catheter utilization in the South was compa
rable to the highest utilization found in the West. Further
more, catheter utilization and the population CAUTI rate in 
the ICU were highest in the South. 

Among a separate national cohort of hospitals participating 
in the NHSN, catheter utilization rates were approximately 
62% in medical-surgical ICUs and 18% in non-ICU medical-
surgical wards.10 We found comparable catheter utilization 
rates in our study, with slightly higher utilization in non-ICU 
locations. NHSN CAUTI rates among the NHSN participat
ing facilities were approximately 1.7 in medical-surgical ICUs 
and 1.4 in non-ICU medical-surgical wards.1" We found 
higher CAUTI rates in our study, with NHSN CAUTI rates 
of approximately 2.5 in both ICU and non-ICU locations. 
The CAUTI rates reported in our study reflect baseline values 
prior to units implementing CAUTI reduction steps as part 
of the On the CUSP: Stop CAUTI initiative. It is quite plau
sible that the higher rates of catheter utilization and CAUTI 
detected in our study— particularly in the non-ICU setting— 
are driven in part by a substantial proportion of hospitals 
self-selecting units to participate in the On the CUSP: Stop 
CAUTI initiative on the basis of high catheter utilization and/ 
or CAUTI rates. Additionally, a greater percentage of the 
hospitals in our study were larger teaching facilities compared 
with those participating in the NHSN in general (43% with 
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TABLE 5. 

and Geog 
Multivariable Regression Estimates for Catheter-Associated 

;raphic Region 

ICU 

NHSN rate 

Non-ICU All units 

Urinary Tract Infection (CAUTI) Rates by Unit Type 

ICU 

Population rate 

Non-ICU All units 

West Reference 
Northeast 0.95 (0.62-1.44) 
Midwest 0.77 (0.54-1.10) 
South 0.98 (0.73-1.31) 

Reference 
1.26 (0.89-1.78) 
0.71 (0.52-0.97) 
0.80 (0.60-1.07) 

Reference 
1.07 (0.81-1.40) 
0.73 (0.58-0.92) 
0.89 (0.73-1.09) 

Reference 
0.99 (0.64-1.53) 
0.81 (0.56-1.17) 
1.05 (0.78-1.42) 

Reference 
0.95 (0.65-1.38) 
0.62 (0.45-0.87) 
0.68 (0.50-0.93) 

Reference 
1.00 (0.75-1.33) 
0.73 (0.57-0.94) 
0.89 (0.72-1.11) 

NOTE. National Healthcare Safety Network (NHSN) rate was calculated as the number of symptomatic CAUTIs per 1,000 
catheter-days. Population rate was calculated as the number of symptomatic CAUTIs per 10,000 catheter-days. Regional estimates 
are adjusted for hospital bed size, teaching hospital status, rural hospital location, and critical access hospital status. The estimates 
for the all units column are also adjusted for intensive care unit (ICU) status. The estimates presented for both the NHSN and 
the population rates were derived from Poisson regression models and reflect incidence rate ratios (95% confidence intervals). 
All models are based on the 1,046 (95.0%) units with hospital characteristic data available from the 2010 American Hospital 
Association Annual Survey Database. 

bed size 200 or more and 38% teaching vs 25% and 11%, 
respectively, among NHSN participating facilities). Prior 
work has suggested that larger teaching hospitals, which typ
ically care for more medically complex patients, have a higher 
incidence of CAUTI and may be less likely to adopt CAUTI 
prevention policies.32 

Compared with recent data submitted by NHSN partici
pating hospitals, we found greater differences in catheter uti
lization and CAUTI within non-ICU settings. Although the 
reporting of CAUTI in adult and pediatric ICUs to the NHSN 
has been mandated by the CMS since January 1, 2012,33 re
porting in non-ICU locations is not yet required. As such, 
currently available CAUTI measures reported to the NHSN 
from non-ICU settings may not accurately reflect catheter 
utilization and the burden of CAUTI outside of the ICU. In 
August 2013, the CMS issued rules for quality reporting for 
the government fiscal year 2014 (October 1, 2013, to Sep
tember 30, 2014). Among the proposed changes, starting Jan
uary 1, 2015, CAUTI reporting will also be required by adult 
and pediatric medical, surgical, and medical-surgical wards.34 

Our study should be interpreted in the context of several 
limitations. First, all of the process and outcome measures 
that we examined were aggregate data at the hospital unit 
level. As such, we were not able to account for patient-level 
factors that likely influence both the decision to place a cath
eter and the risk of CAUTI. Second, participation in the On 
the CUSP: Stop CAUTI initiative is voluntary. It is possible 
that certain units recruited may be high-performing units 
while others have elected to participate because of a recog
nized need for improvement. Furthermore, participating hos
pitals are given the liberty of choosing which unit(s) to im
plement the initiative in. While these issues may have caused 
potential selection bias, we have no reason to believe that 
they would be systematically different across the regions ex
amined. Third, there are a variable number of units across 
the regions examined. Additionally, the hospitals and units 
that have elected to participate within a given region may 
not be entirely representative of hospitals within that region 

as a whole. Fortunately, there was adequate representation 
within each of the regions examined, and recruitment efforts 
(both completed and ongoing) aim to have participation 
evenly distributed across the country. Finally, this study has 
examined only process and outcome measures that have been 
collected during the baseline phase of the On the CUSP: Stop 
CAUTI intervention. While our cross-sectional analysis pro
vides a snapshot of regional variability in catheter use, ap
propriateness, and CAUTI rates, temporality cannot be 
established. 

Limitations notwithstanding, we provide baseline estimates 
of catheter use, appropriateness, and CAUTI rates from more 
than 1,000 participating units across the United States, re
vealing some degree of practice and outcome variability by 
region. Next potential steps include further evaluation of dif
ferences in practice between the different regions and iden
tifying learning opportunities from hospitals. Hospitals in 
areas with lower catheter utilization could be studied as pos
itive deviants to examine how certain characteristics and prac
tices may contribute to minimizing the use of catheters and 
ultimately CAUTI reduction. Conversely, hospitals in areas 
with higher catheter utilization could be examined more 
closely to understand barriers to reducing catheter utilization 
and CAUTI. Directing enhanced facilitated implementation 
and coaching of CAUTI prevention strategies to hospitals in 
areas with higher catheter utilization may help certain hos
pitals overcome barriers. Furthermore, closer examination of 
hospital performance within certain geographic areas may 
help to identify broader organizational and safety culture 
norms that could be assessed to understand characteristics 
driving the use of catheters as well as other invasive medical 
devices. Following the completion of the broadscale imple
mentation of the On the CUSP: Stop CAUTI national ini
tiative, we plan to assess the effect of the intervention on 
reducing inappropriate catheter use and CAUTI rates. De
veloping an understanding of any regional variation in the 
success of the intervention may help to guide and tailor future 
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national efforts to prevent CAUTI and other healthcare-
associated infections. 
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