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Abstract
Objective: To identify urinary catheter (UC)-associated urinary tract infection (CAUTI) incidence and risk factors. Design: A
prospective cohort study. Setting: The study was conducted across 623 ICUs of 224 hospitals in 114 cities in 37 African,
Asian, Eastern European, Latin American, and Middle Eastern countries. Participants: The study included 169,036 patients,
hospitalized for 1,166,593 patient days. Methods: Data collection took place from January 1, 2014, to February 12, 2022.
We identified CAUTI rates per 1,000 UC days and UC device utilization (DU) ratios stratified by country, by ICU type, by
facility ownership type, by World Bank country classification by income level, and by UC type. To estimate CAUTI risk
factors, we analyzed 11 variables using multiple logistic regression. Results: Participant patients acquired 2,010 CAUTIs.
The pooled CAUTI rate was 2.83 per 1,000 UC days. The highest CAUTI rate was associated with the use of suprapubic
catheters (3.93 CAUTIs per 1,000 UC days); with patients hospitalized in Eastern Europe (14.03) and in Asia (6.28); with
patients hospitalized in trauma (7.97), neurologic (6.28), and neurosurgical ICUs (4.95); with patients hospitalized in lower-
middle-income countries (3.05); and with patients in public hospitals (5.89). The following variables were independently
associated with CAUTI: Age (adjusted odds ratio [aOR], 1.01; P <.0001), female sex (aOR, 1.39; P <.0001), length of stay
(LOS) before CAUTI-acquisition (aOR, 1.05; P <.0001), UC DU ratio (aOR, 1.09; P <.0001), public facilities (aOR, 2.24; P
<.0001), and neurologic ICUs (aOR, 11.49; P <.0001). Conclusions: CAUTI rates are higher in patients with suprapubic
catheters, in middle-income countries, in public hospitals, in trauma and neurologic ICUs, and in Eastern European and
Asian facilities. Based on findings regarding risk factors for CAUTI, focus on reducing LOS and UC utilization is warranted,
as well as implementing evidence-based CAUTI-prevention recommendations. © The Author(s), 2024. Published by
Cambridge University Press on behalf of The Society for Healthcare Epidemiology of America.

Index Keywords
adult, African, Article, Asian, catheter associated urinary tract infection, cohort analysis, controlled study, Eastern
Europe, Eastern European, female, human, incidence, income, infection prevention, intensive care, intensive care
unit, length of stay, low income country, major clinical study, male, middle aged, middle income country, multicenter
study, multinational corporation, prospective study, risk factor, catheter infection, cross infection, East
African, incidence, intensive care unit, public hospital, South and Central America, urinary tract infection; Catheter-Related
Infections, Catheters, Cross Infection, East African People, Female, Hospitals, Public, Humans, Incidence, Intensive Care
Units, Latin America, Prospective Studies, Urinary Tract Infections
Funding details
No financial support was provided relevant to this article.

References
Rosenthal, V.D., Maki, D.G., Salomao, R.
Device-associated nosocomial infections in 55 intensive care units of 8 developing
countries
(2006) Ann Intern Med, 145, pp. 582-591. 

10/28/24, 2:33 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1852966144&eid=2-s2.0-85182654243&sort=&clickedL… 2/6



Rosenthal, V.D., Duszynska, W., Ider, B.E.
International Nosocomial Infection Control Consortium (INICC) report, data
summary of 45 countries for 2013-2018, adult and pediatric units, device-associated
module
(2021) Am J Infect Control, 49, pp. 1267-1274. 

Dudeck, M.A., Edwards, J.R., Allen-Bridson, K.
National Healthcare Safety Network report, data summary for 2013, device-
associated module
(2015) Am J Infect Control, 43, pp. 206-221. 

Rosenthal, V.D., Yin, R., Lu, Y.
The impact of healthcare-associated infections on mortality in ICU: A prospective
study in Asia, Africa, Eastern Europe, Latin America, and the Middle East
(2023) Am J Infect Control, 51, pp. 675-682. 

Rosenthal, V.D., Jin, Z., Rodrigues, C.
Risk factors for mortality over 18 years in 317 ICUs in 9 Asian countries: The impact
of healthcare-associated infections
(2023) Infect Control Hosp Epidemiol, 44, pp. 1261-1266. 

Rosenthal, V.D., Yin, R., Valderrama-Beltran, S.L.
Multinational prospective cohort study of mortality risk factors in 198 ICUs of 12
Latin American countries over 24 years: The effects of healthcare-associated
infections
(2022) J Epidemiol Glob Health, 12, pp. 504-515. 

Tambyah, P.A., Knasinski, V., Maki, D.G.
The direct costs of nosocomial catheter-associated urinary tract infection in the era
of managed care
(2002) Infect Control Hosp Epidemiol, 23, pp. 27-31. 

Farsi, A.H.
Risk factors and outcomes of postoperative catheter-associated urinary tract
infection in colorectal surgery patients: A retrospective cohort study
(2021) Cureus, 13, p. e15111. 

Anggi, A., Wijaya, D.W., Ramayani, O.R.
Risk factors for catheter-associated urinary tract infection and uropathogen
bacterial profile in the intensive care unit in hospitals in Medan, Indonesia
(2019) Open Access Maced J Med Sci, 7, pp. 3488-3492. 

Juanjuan, D.
TianTian Z, Yue D, Lili W, Ping X, Xu H. Analysis of etiology and risk factors of
catheter-associated urinary tract infection in critically ill patients and research on
corresponding prevention and nursing measures
(2021) Appl Bionics Biomech, 2021, p. 8436344. 

Lalitha, A.V., Paul, M., Nagraj, S., Ghosh, S.
Risk factors for catheter-associated urinary tract infections (CAUTI) in the pediatric
intensive care unit
(2022) Indian Pediatr, 59, pp. 613-616. 

Jimenez-Alcaide, E., Medina-Polo, J., Garcia-Gonzalez, L.
Healthcare-associated urinary tract infections in patients with a urinary catheter:
Risk factors, microbiological characteristics and patterns of antibiotic resistance
(2015) Arch Esp Urol, 68, pp. 541-550. 

Letica-Kriegel, A.S., Salmasian, H., Vawdrey, D.K.
Identifying the risk factors for catheter-associated urinary tract infections: A large

10/28/24, 2:33 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1852966144&eid=2-s2.0-85182654243&sort=&clickedL… 3/6



cross-sectional study of six hospitals
(2019) BMJ Open, 9, p. e022137. 

Li, F., Song, M., Xu, L., Deng, B., Zhu, S., Li, X.
Risk factors for catheter-associated urinary tract infection among hospitalized
patients: A systematic review and meta-analysis of observational studies
(2019) J Adv Nurs, 75, pp. 517-527. 

Perrin, K., Vats, A., Qureshi, A.
Catheter-associated urinary tract infection (CAUTI) in the NeuroICU: Identification of
risk factors and time to CAUTI using a case-control design
(2021) Neurocrit Care, 34, pp. 271-278. 

Jiang, M., Deng, J., Zhou, G., Li, S., Liu, G.
Risk factors for recurrent urinary tract infection in children with neurogenic bladder
following clean intermittent catheterization
(2022) Urology, 164, pp. 224-229. 

Rosenthal, V.D.
International Nosocomial Infection Control Consortium (INICC) resources: INICC
multidimensional approach and INICC surveillance online system
(2016) Am J Infect Control, 44, pp. e81-e90. 

(2014) Catheter-associated Urinary Tract Infection Surveillance in 2014. Centers for
Disease Control and Prevention Website, 
Published. Accessed September 15, 2023

Corder, C.J., Lagrange, C.A.
Treasure Island
(2023) Suprapubic Bladder Catheterization, 
FL: StatPearls

(2022), 

WHO European Primary Health Care Impact Performance and Capacity Tool
(2023) World Health Organization Website, 
(PHC-IMPACT), page 152019, Accessed September 15

Liu, Y., Li, Y., Huang, Y.
Prediction of catheter-associated urinary tract infections among neurosurgical
intensive care patients: A decision tree analysis
(2023) World Neurosurg, 170, pp. 123-132. 

Al-Hazmi, H.
Role of duration of catheterization and length of hospital stay on the rate of
catheter-related hospital-acquired urinary tract infections
(2015) Res Rep Urol, 7, pp. 41-47. 

Burton, D.C., Edwards, J.R., Srinivasan, A., Fridkin, S.K., Gould, C.V.
Trends in catheter-associated urinary tract infections in adult intensive care units -
United States, 1990-2007
(2011) Infect Control Hosp Epidemiol, 32, pp. 748-756. 

Gibson, K.E., Neill, S., Tuma, E., Meddings, J., Mody, L.
Indwelling urethral versus suprapubic catheters in nursing home residents:
Determining the safest option for long-term use
(2019) J Hosp Infect, 102, pp. 219-225. 

Rosenthal, V.D., Jarvis, W.R., Jamulitrat, S.
Socioeconomic impact on device-associated infections in pediatric intensive care
units of 16 limited-resource countries: International Nosocomial Infection Control

10/28/24, 2:33 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1852966144&eid=2-s2.0-85182654243&sort=&clickedL… 4/6



Consortium findings
(2012) Pediatr Crit Care Med, 13, pp. 399-406. 

Gould, C.V., Umscheid, C.A., Agarwal, R.K.
Guideline for prevention of catheter-associated urinary tract infections 2009
(2010) Infect Control Hosp Epidemiol, 31, pp. 319-326. 

Rosenthal, V.D., Guzman, S., Safdar, N.
Effect of education and performance feedback on rates of catheter-associated
urinary tract infection in intensive care units in Argentina
(2004) Infect Control Hosp Epidemiol, 25, pp. 47-50. 

Rosenthal, V.D., Ramachandran, B., Duenas, L.
Findings of the International Nosocomial Infection Control Consortium (INICC), Part
I: Effectiveness of a multidimensional infection control approach on catheter-
associated urinary tract infection rates in pediatric intensive care units of 6
developing countries
(2012) Infect Control Hosp Epidemiol, 33, pp. 696-703. 

Navoa-Ng, J.A., Berba, R., Rosenthal, V.D.
Impact of an International Nosocomial Infection Control Consortium
multidimensional approach on catheter-associated urinary tract infections in adult
intensive care units in the Philippines: International Nosocomial Infection Control
Consortium (INICC) findings
(2013) J Infect Public Health, 6, pp. 389-399. 

Leblebicioglu, H., Ersoz, G., Rosenthal, V.D.
Impact of a multidimensional infection control approach on catheter-associated
urinary tract infection rates in adult intensive care units in 10 cities of Turkey:
International Nosocomial Infection Control Consortium findings (INICC)
(2013) Am J Infect Control, 41, pp. 885-891. 

Kanj, S.S., Zahreddine, N., Rosenthal, V.D., Alamuddin, L., Kanafani, Z., Molaeb, B.
Impact of a multidimensional infection control approach on catheter-associated
urinary tract infection rates in an adult intensive care unit in Lebanon: International
Nosocomial Infection Control Consortium (INICC) findings
(2013) Int J Infect Dis, 17, pp. e686-e690. 

Rosenthal, V.D., Todi, S.K., Alvarez-Moreno, C.
Impact of a multidimensional infection control strategy on catheter-associated
urinary tract infection rates in the adult intensive care units of 15 developing
countries: Findings of the International Nosocomial Infection Control Consortium
(INICC)
(2012) Infection, 40, pp. 517-526. 

Rosenthal, V.D., Lynch, P., Jarvis, W.R.
Socioeconomic impact on device-associated infections in limited-resource neonatal
intensive care units: Findings of the INICC
(2011) Infection, 39, pp. 439-450. 

Correspondence Address
Rosenthal V.D.; Department of Public Health Sciences, 1120 NW 14th Street, Floor 9, Office 912, United States; email:
vdr21@miami.edu

Publisher: Cambridge University Press

ISSN: 0899823X
CODEN: ICEPE
PubMed ID: 38173347
Language of Original Document: English
Abbreviated Source Title: Infect. Control Hosp. Epidemiol.
2-s2.0-85182654243
Document Type: Article
Publication Stage: Final

10/28/24, 2:33 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1852966144&eid=2-s2.0-85182654243&sort=&clickedL… 5/6



Source: Scopus

Copyright © 2024 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V.

10/28/24, 2:33 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1852966144&eid=2-s2.0-85182654243&sort=&clickedL… 6/6


