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Background: Catheter associated urinary tract infection (CAUTI) is the most common infection in hospital and may cause other 
complication that contribute to complexity and difϐicult treatment in addition to the increase of cost and longer hospital day.

Objective: 1) Determine the CAUTI occurrence rate, microorganism involved, and duration time to develop to CAUTI. 2) Analyze 
factors related to CAUTI among patient characteristics, underlying diseases, and abnormality of urinary tract. 3) Analyze risk 
factors related to CAUTI.

Materials and Methods: A prospective observational study of patients older than 15 years old who retained Foley catheter 
for more than two calendar days that were admitted at King Narai Hospital between April and July 2016 was done. Data were 
analyzed through descriptive and inferential statistics using SPSS program.

Results: Among 485 patients who retained Foley catheter for more than two calendar days, 269 patients were female (55.46%). 
Mean age was 64.75±16.68 years. Indication for retained Foley catheter were to monitor urine output in 65.15%, urinary 
retention in 12.58%, post operation in 7.42%, bed ridden in 4.54%, and bed sore in 5.98%. Mean duration time on Foley catheter 
was 16.81±14.96 days. Seventy-three patients had a history of prior admission within 60 days (15.05%). Out of 485 patients, 
124 cases (25.57%) developed CAUTI. The incidence rate was 10.13 occurrence per 1,000 days. The incidence was 83 of 269 
(30.86%) for women and 41 of 216 (18.98%) for men. Mean CAUTI detection was 9.87±11.62 days. The majority of CAUTI was 
caused by E. coli (ESBL) 31.45%, E. faecium 23.39%, P. aeruginosa (MDR) 13.75%, and  K. pneumoniae (ESBL) 10.48%. The 
risk factors for CAUTI that were statistically signiϐicant were prior admission within 60 days (OR 3.38, 95% CI 2.31 to 4.89, 
p=0.005), duration time of retained Foley catheter (OR 2.03, 95% CI 1.47 to 3.46, p=0.008), using endotracheal tube (OR 2.83, 
95% CI 0.44 to 4.38, p=0.006), female (OR 2.20, 95% CI 1.83 to 3.91, p=0.038), and CVA or bed ridden patients (OR 2.39, 95% 
CI 1.89 to 3.91, p=0.041).

Conclusion: The incidence rate of CAUTI in King Narai Hospital was 10.13 occurrence per 1,000 days. Female developed CAUTI 
1.67 time more than male. The major organisms were E. coli (ESBL) 31.45% and E. faecium 23.39%. The risk factors of CAUTI 
were time on Foley catheter, prior admission within 60 days, using endotracheal tube, female, debility, and bed ridden patients.
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Urinary tract infections are the most common 
type of hospital acquired infection and the most are 
associated with indwelling urinary catheter, that is 
called, catheter associated urinary tract infection 

(CAUTI) occurs around 40% of all infection in 
hospital(1) and about 80% of urinary tract infection 
occurs among catheterized patients(2). In the United 
States of America, the CAUTI incidence range 
between 3.16 to 7.5 occurrences per 1,000 days(3). 
Although the death rate of UTI patients is low in 
comparison to other infections in hospital, the use 
of Foley catheter may cause other complications 
that contribute to complexity and diffi  cult treatment, 
which lead to increase cost and prolong hospital stay(4). 
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The survey in USA found the death rate of 2.3% due 
to CAUTI(5). The infection control unit in Europe 
reported the CAUTI incidences was 6.3 occurrences 
per 1,000 days(6). The survey of infection incidence 
in hospitals showed the CAUTI occurrences ranged 
from 20% to 45% of all infection cases(7). The risk 
factors associated to gender, age, underlying disease, 
abnormality of urinary tract, time on Foley catheter, 
and technical care of Foley catheter(8). These factors 
infl uenced the time on treatments, cost of treatment, 
severity of complication, and death rate(9).

The objective of the present study were 1) to 
determine the CAUTI occurrence rate, time on Foley 
catheter, and factors related to CAUTI occurrence, 
2) analyze associated among patient characteristic, 
underlying disease and abnormality of urinary tract, 
3) determine microorganisms that cause CAUTI and 
drug sensitivity, and 4) analyze risk factors of CAUTI.

Materials and Methods
A prospective observational study in patients 

aged over 15 years that retained the Foley catheter 
for more than two calendars days in King Narai 
Hospital, Lopburi province, which is a secondary 
government hospital with a total of 536 beds in 
central part of Thailand, was done. Inclusion criteria 
were all patients that retained Foley catheter for more 
than two calendars days. Exclusion criteria were 
patients diagnosed with UTI before they retained the 
Foley catheter or patients that developed UTI more 
than two calendar days after the Foley catheter was 
removed. Data were collected from inpatients medical 
record between April and July 2016. The eligible 
patients were carefully followed up for developing 
of CAUTI by monitoring signs and symptoms, 
urine examination, and urine culture. The diagnosis 
of CAUTI was based on criteria from the Center 
for Disease Control and Prevention (CDC) and the 
National Healthcare Safety Network (NHSN)(9), such 
as symptom at least 1 of the followings: fever greater 
than  38℃, suprapubic tenderness, cerebrovascular 
accident (CVA) tenderness. Laboratory showed urine 
cesarean section (C/S) greater than 10⁵ colony forming 
unit (CFU)/ml, with no more than two species of 
microorganisms. A positive urine C/S 10³ to 10⁵ CFU/
ml with not more than two species of microorganisms 
and a positive urinalysis demonstrated by at least 
one of the following fi ndings, l) positive dipstick for 
leukocyte esterase, and/or nitrite, 2) pyuria urine of 
3 or more white blood cells (WBC)/high power fi eld 
(HPF) of spun urine, and 3) microorganism seen on 
gram stain of unspun urine. Determine uropathogen 

microorganisms from urine C/S reported or positive 
blood culture with at least one matching to the 
urine culture. Study pattern of drug sensitivity from 
microbiology report, the same organism with diff erent 
antimicrobial susceptibilities would determine as 
one organism. The follow-up of studied patients was 
terminated after removing Foley catheter after more 
than two calendar days or patients died.

Statistical analysis
All statistical analyses were performed using 

SPSS version 11.5 (SPSS Inc., Chicago, Illinois, 
USA). Data were analyzed through descriptive statistic 
(frequency, percentage, mean and standards deviation) 
for all variables concerning patients’ characteristics, 
environment, microorganisms, and medication. 
Inferential statistics were applied using Chi-square 
test for association between categorical variables and 
multivariate logistic regression for identifying risk 
factors to CAUTI occurrences and death from CAUTI.

Results
The prospective observational study on patients 

over 15 years of age that retained the Foley catheter 
for more than two calendars days between April and 
July 2016 in King Narai Hospital was completed. Four 
hundred eighty-fi ve patients were included and there 
were 216 males (44.54%) and 269 females (55.46%).

Age distribution of studied patient were in range 
61 to 70 years for 25.7%, range 71 to 80 years for 
20.0%, and 51 to 60 years for 19.5% as shown in 
Figure 1. Mean age was 67.7±16.6 years.

Comorbidities of patients were diabetes mellitus 
(DM) in 20.2%, CVA or senility in 15.6%, ischemic 
heart disease (IHD) or congestive heart failure (CHF) 
in 14.2%, bed ridden in 8.6%, and malignancy in 8.4% 
as shown in Figure 2.

Indications for retained Foley catheter are shown 
in Table 1. They were to monitor urine output in 
65.1%, urinary retention in 12.5%, post operation in 
7.4%, and bed sore and bed ridden in 5.9% and in 

Figure 1. Age distribution of studied patients (n = 485).
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4.5% respectively.
In the present study, 127 cases received major 

operation, which 50 cases were neurosurgery, 25 
cases were debridement, 22 cases were orthopedic 
surgery, 16 cases were abdominal surgery 11 cases 
were urosurgery, and 3 cases were thoracic surgery.

Duration time on Foley catheter in the studied 
patients were 6 to 10 days in 26.8%, 11 to 15 days 
in 17.1%, 3 to 5 days in 15.6%, and 16 to 20 days in 
8.8% (Figure 3). Mean duration time on Foley catheter 
was 16.8±14.9 days.

Out of 485 patients, 124 cases (25.57%) developed 
CAUTI. The incident rate was 10.13 occurrence per 
1,000 days. The incident as 83 of 269 (30.86%) for 
women patients and as 41 of 216 (18.98%) for men 
patients.

Duration time before CAUTI developed were 3 
to 5 days in 53.2%, 6 to 10 days in 14.5%, 11 to 15 
days in 12.9%, 21 to 30 days in 8.8%, and 16 to 20 
days in 4.8% (Figure 4). Mean CAUTI detection was 
9.8±11.6 days.

Figure 5 showed causative pathogen of CAUTI 
from urine C/S. The majority of microorganisms 
caused CAUTI were Escherichia coli (extended-
spectrum beta-lactamases, ESBL) in 31.4%, 

Enterococcus faecium in 23.3%, Pseudomonas 
aeruginosa (extensively drug-resistant, XDR) in 
13.7%, Klebsiella pneumonia (ESBL) in 10.4%, 
Enterococcus faecalis in 8.0%, E. coli in 7.2%, and  
Acinetobacter baumannii (XDR) in 6.5%.

The multivariate logistic regression revealed 
that factors aff ecting occurrence of CAUTI at p<0.01 
were duration time on Foley catheter (OR 2.03; 95% 
CI 1.47 to 3.46, p=0.008), receiving endotracheal 
tube (OR 2.83; 95% CI 0.44 to 4.38, p=0.006), and 
patients with prior admittance in the last 60 days (OR 
3.38; 95% CI 2.31 to 4.89, p=0.005). The multivariate 
logistic regression also revealed that factors aff ecting 

Figure 2. Percentage of the studied patients based on 
underlying disease (n = 485).

Table 1. Reasons for retained Foley catheter in studied 
patients (n = 485)

Indication n (%)

Monitor urine output 316 (65.15)
Urinary retention 61 (12.58)
Post operation 36 (7.42)
Bed sore 29 (5.98)
Bed ridden 22 (4.54)
Unstable vital sign 13 (2.68)

Figure 3. Duration of retained Foley catheter in the 
studied patients (n = 485).

Figure 4. Duration of developing CAUTI in the studied 
patients (n = 124).

Figure 5. Microorganisms caused CAUTI from urine 
C/S (n = 124).
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occurrence of CAUTI at p<0.05 were female (OR 
2.20; 95% CI 1.83 to 3.91, p=0.038), and CVA or bed 
ridden (OR 2.39; 95% CI 1.89 to 3.91, p=0.041) as 
shown in Table 2.

The outcome of treatment in the studied patients 
were 301 patients were discharged (62.06%), 13 
cases died from CAUTI (2.80%), 163 cases died 
from other cause (35.08%), and eight cases showed 
no improvement (1.72%).

Discussion
In most hospitals, CAUTI accounts for 

approximately 40% of all nosocomially acquired 
infection annually. This is plausible considering that 
20% to 25% of patients admitted to an acute care 
hospital receive urinary catheterization during their 
stay(10). The fi nding of the present study showed the 
incidence of CAUTI was 25.57%, thus an incidence 
rate of 10.13 occurrences per 1,000 catheter days. In 
Thailand, Danchaivijitr et al (2005)(11) found that the 
incidence rate ranged from 2.37 to 10.28 occurrences 
per 1,000 catheter days. The present study found 
that the incidence of CAUTI was more among 
female patients (30.88%) compared to male patients 
(18.98%). The CAUTI incidence was more among 
female patients than male patients by 1.63 time. Our 
fi ndings are in accordance with the study of Greene 
et al (2012)(12), which found the CAUTI incidence 
was more among female patients than male patients 
2.1 to 3.8 time.

In the present study, the mean age of the CAUTI 
patients was 64.75±16.68 years. The occurrence of 
CAUTI increased as the age increased. The fi nding 

is consistent to the study of Saint et al (2009)(13) that 
found that old age patients were more susceptible 
to CAUTI than younger patients. The present study 
revealed the common co-mobidity disease were DM 
(20.21%), CVA (15.67%), bed ridden (8.66%), chronic 
kidney disease (CKD) (8.25%), and malignancy 
(8.45%). Most of the patients obtained neurosurgery 
(10.31%) and small number of urosurgery (2.27%). 
Patients with urinary tract abnormality such as 
neurogenic bladder (6.80%), benign prostatic hyper-
plasia (BPH), obstruction of urinary tract (4.33%), 
which diff ered from the study of Hugonnet et al (2004)
(14) that consisted of patients with neurogenic bladder 
(19.2%) and BPH (10.8%), had a CAUTI occurrence 
rate of 27.62%.

Most of the patients were catheterized for 6 to 
10 days (26.8%) and 11 to 15 days (17.11%). The 
catheterization in the present study was longer than 
the study of Fakih et al (2002)(15) where most patients 
had duration between three and six days. In the present 
study, the majority of the CAUTI occurrences was 
three to fi ve days (52.37%). In the past study, the 
bacteriurial growth in single catheter was around 1% 
to 5% and increased to 3% to 8% per catheter days(16). 
Therefore, the longer time on Foley catheter, the 
higher risk of CAUTI. Ninety to one hundred percent 
of long-term catheterized patients would develop 
bacteremia and be asymptomatic(17).

The present study also revealed that 73 patients 
(15.05%) who had prior admission in 60 days were 
the high-risk group to develop CAUTI and this factor 
related to health care associated infection.

The most common pathogens were E. coli 
(ESBL) in 31.45% and E. faecium in 23.39%, which 
in accordance with the study of Sader et al (2014)
(18) that found E. coli in 40.27% and E. faecium in 
23.61%, and Jacobsen et al (2008)(19) that found 60% 
to 80% of gram negative bacteria and 20% to 40% 
of gram positive bacteria, such as Enterococcus spp., 
Staphylococcus spp.

Signifi cant risk factors of CAUTI with p<0.01 
were duration time on Foley catheter, prior admission 
in 60 days and patients that received an endotracheal 
tube. The longer the catheterization, the higher risk 
of infection(20), The prior admission factors related 
to health care associated infection. Patients on 
endotracheal tube also related to severity of disease. 
Signifi cant risk factors of CAUTI with p<0.05 were 
female, CVA, and bed ridden patients, similar to 
prior study of Genao et al (2012)(21), which found 
that debilitate patients were in the high-risk group for 
developing CAUTI.

Table 2. Risk factors affecting occurrence of CAUTI

Factors p-value Odds 
ratio

95% CI

Age >60 years 0.065 1.01 0.63 to 2.12
Time on Foley catheter 0.008** 2.03 1.47 to 3.46
Prior admission in 60 days 0.005** 3.38 2.31 to 4.89
Sex: female 0.038* 2.20 1.83 to 3.91
On ET tube 0.006** 2.83 0.44 to 4.38
CVA, bed ridden 0.041* 2.39 1.89 to 3.91
Urosurgery 0.072 0.40 0.08 to 0.98
Neurogenic bladder 0.074 0.25 0.06 to 1.32
DM 0.751 0.09 0.04 to 0.84
Bed sore 0.058 0.95 0.32 to 1.45

CAUTI=catheter associated urinary tract infection; CI= 
conϐidence interval; ET=endotracheal; CVA=cerebrovascular 
accident;DM=diabetes mellitus
* p<0.05, ** p<0.01
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In terms of outcomes, the mortality rate of CAUTI 
was approximately 2.8%, which is similar to the study 
of Burton et al (2011)(5) that reported a mortality 
rate from CAUTI at 2.3%. While the mortality rate 
from other cause was 35.08%, the lower death rate 
of CAUTI compared to other infections in hospital. 
Although urinary catheter is an indispensable tools 
used in patients care, it can induce complications in 
the treatment process.

Conclusion
Among 485 catheterized patients, the incidence 

of CAUTI was 10.3 occurrence per 1,000 catheter 
days. The catheterized female patients developed 
CAUTI more than male patients at 1.67 time. The 
common pathogens were E. coli (ESBL) (31.45%) 
and E. faecium (23.39%). The mortality rate of 
CAUTI was 2.8%, while 35.08% caused by other 
factors. The risk factors of CAUTI were duration 
time on Foley catheter, prior admission in 60 days, 
using endotracheal tube, female, and bed ridden. 
Therefore, hospital guideline should follow “UTI 
bundle”(22), which mean to focus on the avoidance of 
catheter insertion, maintenance of sterility, product 
standardization, and early catheter removal. Therefore, 
catheterization should be reviewed daily and the 
catheter should be removed as soon as possible.

What is already known on this topic?
There are many factors potentially associated 

with the development of CAUTI, female gender, age, 
underlying diseases, abnormality of urinary tract, time 
on Foley catheter, and technical care of Foley catheter.

What this study adds?
In the present study, the authors found that 

patients who had history of prior admission in 60 
days were risk factor of developing CAUTI, duration 
time of retained Foley catheter and using endotracheal 
tube, as well as female gender, debility, and bed ridden 
patients were factors related to CAUTI.
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