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Abstract
Background: Identify urinary catheter (UC)-associated urinary tract infections (CAUTI) incidence and risk factors (RF) in 235
ICUs in 8 Asian countries: India, Malaysia, Mongolia, Nepal, Pakistan, the Philippines, Thailand, and Vietnam. Methods:
From January 1, 2014, to February 12, 2022, we conducted a prospective cohort study. To estimate CAUTI incidence, the
number of UC days was the denominator, and CAUTI was the numerator. To estimate CAUTI RFs, we analyzed 11 variables
using multiple logistic regression. Results: 84,920 patients hospitalized for 499,272 patient days acquired 869 CAUTIs. The
pooled CAUTI rate per 1,000 UC-days was 3.08; for those using suprapubic-catheters (4.11); indwelling-catheters (2.65);
trauma-ICU (10.55), neurologic-ICU (7.17), neurosurgical-ICU (5.28); in lower-middle-income countries (3.05); in upper-
middle-income countries (1.71); at public-hospitals (5.98), at private-hospitals (3.09), at teaching-hospitals (2.04). The
following variables were identified as CAUTI RFs: Age (adjusted odds ratio [aOR] = 1.01; 95% CI = 1.01-1.02; P < .0001);
female sex (aOR = 1.39; 95% CI = 1.21-1.59; P < .0001); using suprapubic-catheter (aOR = 4.72; 95% CI = 1.69-13.21; P <
.0001); length of stay before CAUTI acquisition (aOR = 1.04; 95% CI = 1.04-1.05; P < .0001); UC and device utilization-ratio
(aOR = 1.07; 95% CI = 1.01-1.13; P = .02); hospitalized at trauma-ICU (aOR = 14.12; 95% CI = 4.68-42.67; P < .0001),
neurologic-ICU (aOR = 14.13; 95% CI = 6.63-30.11; P < .0001), neurosurgical-ICU (aOR = 13.79; 95% CI = 6.88-27.64; P <
.0001); public-facilities (aOR = 3.23; 95% CI = 2.34-4.46; P < .0001). Discussion: CAUTI rate and risk are higher for older



patients, women, hospitalized at trauma-ICU, neurologic-ICU, neurosurgical-ICU, and public facilities. All of them are
unlikely to change. Conclusions: It is suggested to focus on reducing the length of stay and the Urinary catheter device
utilization ratio, avoiding suprapubic catheters, and implementing evidence-based CAUTI prevention recommendations. ©
2023 Association for Professionals in Infection Control and Epidemiology, Inc.

Author Keywords
Rates

Index Keywords
adult, age, Article, Asia, bladder catheterization, catheter associated urinary tract infection, cohort analysis, evidence based
practice, female, hospitalization, human, incidence, India, infection prevention, infection risk, intensive care unit, length of
stay, major clinical study, Malaysia, male, middle aged, middle income country, Mongolia, multivariate logistic regression
analysis, Nepal, neurological intensive care unit, neurosurgical intensive care unit, odds ratio, Pakistan, Philippines, private
hospital, prospective study, public hospital, risk factor, sex difference, teaching hospital, Thailand, trauma intensive care
unit, Viet Nam, catheter infection, cross infection, incidence, indwelling catheter, intensive care unit, risk factor, urinary tract
infection; Catheter-Related Infections, Catheters, Indwelling, Cross Infection, Female, Humans, Incidence, Intensive Care
Units, Pakistan, Prospective Studies, Risk Factors, Urinary Tract Infections

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. 

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. 

Tao, L., Hu, B., Rosenthal, V.D., Gao, X., He, L.
Device-associated infection rates in 398 intensive care units in Shanghai, China:
international nosocomial infection control consortium (INICC) findings
(2011) Int J Infect Dis, 15, pp. 774-780. 

Mehta, Y., Jaggi, N., Rosenthal, V.D.
Device-associated infection rates in 20 cities of india, data summary for 2004-2013:
findings of the international nosocomial infection control consortium
(2016) Infect Control Hosp Epidemiol, 37, pp. 172-181. 

Ider, B.E., Baatar, O., Rosenthal, V.D.
Multicenter study of device-associated infection rates in hospitals of Mongolia:
findings of the international nosocomial infection control consortium (INICC)
(2016) Am J Infect Control, 44, pp. 327-331. 

Navoa-Ng, J.A., Berba, R., Galapia, Y.A.
Device-associated infections rates in adult, pediatric, and neonatal intensive care
units of hospitals in the Philippines: international nosocomial infection control
consortium (INICC) findings
(2011) Am J Infect Control, 39, pp. 548-554. 

Viet Hung, N., Anh Thu, T., Rosenthal, V.D.
Surgical site infection rates in seven cities in vietnam: findings of the international
nosocomial infection control consortium
(2016) Surg Infect, 17, pp. 243-249. 

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 (6), pp. 675-682. 
Epub 2022 Sep 6. PMID: 36075294



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
(2022) Infect Control Hosp Epidemiol, pp. 1-6. 
Epub ahead of print. PMID: 36278508

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 (4), pp. 504-515. 
Epub 2022 Oct 5. PMID: 36197596; PMCID: PMC9723063

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. 

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. 

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. 

Letica-Kriegel, A.S., Salmasian, H., Vawdrey, D.K.
Identifying the risk factors for catheter-associated urinary tract infections: a large
cross-sectional study of six hospitals
(2019) BMJ Open, 9. 

Gad, M.H., AbdelAziz, H.H.
Catheter-associated urinary tract infections in the adult patient group: a qualitative
systematic review on the adopted preventative and interventional protocols from
the literature
(2021) Cureus, 13. 

Ndomba, A.L.M., Laisser, R.M., Silago, V.
Urinary tract infections and associated factors among patients with indwelling
urinary catheters attending bugando medical centre a tertiary hospital in
Northwestern Tanzania
(2022) Microorganisms, 10 (2), pp. 473-488. 
PMID: 35208927; PMCID: PMC8879566

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

Moulton, L., Lachiewicz, M., Liu, X., Goje, O.
Catheter-associated urinary tract infection (CAUTI) after term cesarean delivery:
incidence and risk factors at a multi-center academic institution
(2018) J Matern Fetal Neonatal Med, 31, pp. 395-400. 

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. 81-90. 



(2022), New World Bank country classifications by income level: 2021–2022;.

World Health Organization. Glossary of Terms. WHO European Primary Health Care
Impact Performance and Capacity Tool (PHC-IMPACT). In: 15 P, editor. Page 15. Page
152019.

(2014), NHSN Catheter-associated Urinary Tract Infection Surveillance in 2014;.

(2022), 2022 NHSN Urinary Tract Infection (UTI) Checklist;.

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

Bochicchio, G.V., Joshi, M., Shih, D., Bochicchio, K., Tracy, K., Scalea, T.M.
Reclassification of urinary tract infections in critically ill trauma patients: a time-
dependent analysis
(2003) Surg Infect, 4, pp. 379-385. 

Daniels, K.R., Lee, G.C., Frei, C.R.
Trends in catheter-associated urinary tract infections among a national cohort of
hospitalized adults, 2001-2010
(2014) Am J Infect Control, 42, pp. 17-22. 

Siegel, B.I., Figueroa, J., Stockwell, J.A.
Impact of a daily PICU rounding checklist on urinary catheter utilization and
infection
(2018) Pediatr Qual Saf, 3. 

Han, C.S., Kim, S., Radadia, K.D.
Comparison of urinary tract infection rates associated with transurethral
catheterization, suprapubic tube and clean intermittent catheterization in the
postoperative setting: a network meta-analysis
(2017) J Urol, 198, pp. 1353-1358. 

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

Gould, C.V., Umscheid, C.A., Agarwal, R.K., Kuntz, G., Pegues, D.A.
Healthcare infection control practices advisory C. 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) H 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. 686-690. 

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. 

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

Publisher: Elsevier Inc.

ISSN: 01966553
CODEN: AJICD
PubMed ID: 37499758
Language of Original Document: English
Abbreviated Source Title: Am. J. Infect. Control
2-s2.0-85171195564
Document Type: Article
Publication Stage: Final
Source: Scopus

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


