
44

ORIGINAL ARTICLE  JUMMEC 2022:25(1)

AN INTERVENTIONAL STUDY TO IMPROVE THE 
EMERGENCY DEPARTMENT CATHETER ASSOCIATED 

URINARY TRACT INFECTION: EVIDENCE FROM A 
TERTIARY CENTER

Yap YC1, Zakaria MI1, Ponnampalavanar S2, and Bador MK3.
1Academic Unit Trauma and Emergency Department, Faculty of Medicine, Universiti Malaya, 50603, Kuala Lumpur, 
Wilayah Persekutuan Kuala Lumpur, Malaysia
2Department of Infection Disease, Faculty of Medicine, Universiti Malaya, 50603, Kuala Lumpur, Wilayah Persekutuan 
Kuala Lumpur, Malaysia
3Department of Medical Microbiology, Faculty of Medicine, Universiti Malaya, Jalan Universiti 50603, Kuala Lumpur, 
Wilayah Persekutuan Kuala Lumpur, Malaysia

Correspondence:
Associate Prof Dr. Mohd Idzwan B. Zakaria,
Academic Unit Trauma and Emergency Department, 
Faculty of Medicine, Universiti of Malaya, 
50603, Kuala Lumpur, Malaysia
Email: idzwan@ummc.edu.my
Telephone: +60172045099

Abstract
Background: The Emergency Department (ED) is the major entry point for patients admitted into the hospital. The 
continued use of urinary catheters from the ED is identified as a risk for patients to develop catheter associated 
urinary tract infection (CAUTI).

Objective: This study aimed firstly to identify the prevalence of ED-related CAUTI in our centre, University Malaya 
Medical Centre and the appropriateness of catheter use among all the cases. Secondly, to assess the impact of a 
urinary catheter care bundle E-learning training module on the rates of CAUTI and appropriate use of urinary catheter.

Method: A pre-post intervention study was conducted between June 2017 and April 2019. A retrospective analysis 
was conducted to assess the changes in infection rate before and after the training module. The urinary care bundle 
E learning tutorial module was developed, and all ED staff were trained using this module from September 2018 
to November 2018. Outcome measures were the prevalence rate of ED-related CAUTI, the rate of appropriateness 
indication in urinary catheter insertion and the association between patient’s characteristic and the rate of 
appropriateness in urinary catheterization.

Result: The CAUTI rates were significantly dropped from 17.04 per 1000 device days in pre-intervention period to 
7.4 in post-intervention period (p=0.03).

Conclusion: An online training module on urinary catheter bundle effectively reduced CAUTIs but not improve the 
appropriate use of urinary catheter. Therefore, further study is needed to improve the rate of appropriateness in 
urinary catheter insertion.
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Introduction
Healthcare associated infections (HAIs) are the most 
frequent adverse event in current health-care delivery 
worldwide. Estimated up to 722,000 HAIs incidence in 
U.S. acute care hospital happened in 2011 and 75,000 
patients with HAIs died during their hospitalization (1). HAIs 
not only caused prolong hospital stay, but also increased 
microorganism resistance toward antimicrobials and 

contribute to the additional financial burden to health 
systems (2).

Catheter associated urinary tract infections (CAUTI) 
is among the most common HAIs (3). For the past 50 
years, there has been a drastic increase in the use of 
urinary catheters, despite the increased risk of bacterial 
colonization, chronic infection, septicaemia and the 
possibility of causing damage to the bladder and urethra 
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(4). In the National Healthcare Safety Network (NHSN) 2011 
surveillance report, 45-79% of patients in adult critical care 
units had an indwelling catheter (5). Based on Centers for 
Disease Control and Prevention (CDC) Hospital Acquired 
Infection prevalence survey 2011, 93,300 urinary tract 
infections were estimated to have occurred in US acute 
care hospitals and 75% of the infections are from urinary 
catheter (6). CAUTI was the most prevalent hospital 
acquired infection among the US hospitals, and up to 65-
70% of these cases are preventable (7).

Study shows Emergency Department (ED) has gradually 
become a major entry point for patients to be admitted 
into hospital (8). Within 24 hours of admission, 91% of the 
urinary catheters were from ED (9) and 64.5% of them were 
potentially avoidable (10). Prolonged catheterization for 
more than seven days is a risk for patient to develop CAUTI 
(11). Therefore, to reduce the rate of CAUTI, many centres 
have implemented different interventions such as: criteria 
for appropriate placement of urinary catheter, daily review 
of the necessity of urinary catheter and removal of urinary 
catheter before day seven. The result of these interventions 
has shown significantly reduce the rate of CAUTI (12, 13). 

University Malaya Medical Center (UMMC) is a tertiary 
Klang Valley teaching centre with 1275-bed, receiving 4.5 
million patients per annum. Yearly, the ED receives more 
than 120,000 visits, where 10% of the visiting patients were 
admitted via the ED. Currently, there is no available data 
on the prevalence of CAUTI in UMMC. Urinary catheters 
are often inserted in the ED for multiple reasons including 
acute urinary retention, for the measurement of urine 
output of critically ill patients and patients involved in 
trauma. The continued use of urinary catheters in the 
wards might become a risk for patients to develop CAUTI. 

Therefore, the aim of this study was firstly to determine 
the prevalence rates of ED-related CAUTI and inappropriate 
insertion of urinary catheters in the Emergency Department. 
Secondly, to assess the impact of a urinary catheter care 
bundle E-learning training module on the rates of CAUTI 
and appropriate use of urinary catheter. 

Methodology

Study setting
This study was conducted in the ED in UMMC. This ED 
has adopted a 3-tier triage system to allocate patient 
to different locations, such as: critical, semi-critical and 
non-critical zone, based on the severity of the patient’s 
presentation. All patients are attended by the frontliner, 
which are the emergency physicians, medical officers, 
house officers, nurses, and medical assistance during their 
shift. Emergency Department is operating based on 3 shift 
systems: morning shift (8 am-3 pm); afternoon shift (3 
pm-10 pm) and night shift (10 pm-8 am). The numbers of 
staffs in ED are equally distributed in each shift and zone.

Study design
This is an interventional study over 2 year-period. 
Intervention was carried out after baseline prevalence of 
ED-related CAUTI rate was identified. Post-intervention 
assessment was done straight after the intervention period 
with the aim to reduce prevalence of ED-related CAUTI.

Data collection
Through the electronic medical record (EMR), the pre-
interventional and post-interventional ED-related CAUTIs 
were retrospectively identified based on all the positive 
urine culture samples taken during the study period which 
obtained from the microbiology lab (Figure 1).

Figure 1: Overview of data collection process

Pre-intervention 
The pre-intervention period was from January 2017 to 
March 2017. Baseline prevalence rate on ED-related CAUTI 
was identified without informing the participants. 

Demographic data
Once ED-related CAUTIs are identified, patient’s case note 
will be reviewed via EMR. Patient’s characteristic are well 
recorded in the EMR. Age, gender, ethnicity and premorbid 
will be identified. Patient’s presenting triage location, place 
where catheter is inserted, shift when patient’s arrived ED 
and personnel who ordered catheterization will also be 
documented in patient’s case note during their admission. 
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Etiological agents of CAUTI
In this study, all organisms that grow from the urine 
culture will be considered as a positive growth. However 
to prevent the overestimation of CAUTI rates, Candida 
species, yeast, mold, dimorphic fungi or parasites were 
excluded in this study. It is due to positive urine cultures 
with those organisms usually do not provide clinical benefit 
(14) and the true urinary tract infections that caused by 
them are rare (15).

Positive urine culture with more than 2 species of 
organisms in a single urine culture will be excluded in this 
study to reduce the possibility of contamination of the 
specimen. If the urine sample contained of 2 organisms 
of same genus but different species will consider as 2 
organisms and if both organisms are same but different 
antimicrobial susceptibilities will consider as 1 organism. 
“Mixed flora” which means at least 2 organisms are present 
in the urine cultures will be excluded.

Personnel involved
All ED staffs including medical officers, house officers, 
nurses and medical assistants who work in UMMC 
Emergency Department, were trained using this module 
over 3 months period (from September 2018 to November 
2018). 

Intervention 
In this study, we use an E-learning training module via 
Schoology® as an online teaching platform. The available 
hospital urinary catheter care bundle guideline and NHSN 
guidelines were used for this training. In the week prior 
to the implementation of this intervention, information 
session about this study was provided for all participants. 
Participants were asked to sign up Schoology® online 
account. No payment was needed and declaration of no 
conflict of interest was done during the sessions.

E- Bundle training 
This module mainly emphasised on the importance of 
following the appropriate indication of urinary catheter 
insertion and alternatives to indwelling catheterization 
including; intermittent catheterization, external catheters, 
and suprapubic catheters based on HICPAC guideline 
(16) (Supplementary data 1 & 2). The proper steps and 
technique of catheter insertion were demonstrated via 
video teaching. Urinary catheter insertion checklist also 
attached in the module (Appendix A). The videos were 
separately prepared by our nursing school, the principal 
college of health sciences (COHES) and UMMC urology 
department.

Pre-test and post-test assessments are included in this 
module. Participants are required to complete this 
E-training module once they sign in. At the end of this 
module, they will be rewarded with an online certificate. In 
view of this is a pilot study, therefore, it is a once- off course. 

Post intervention 
The post-intervention was from December 2018 to 
February 2019. The data collection process is same as 
pre-intervention.

Definition used during this study 
The definition of catheter associated urinary tract infection 
is based on the NHSN guideline (Appendix B) (17), 
whereby both symptomatic CAUTI and catheter associated 
asymptomatic bacteraemia urinary tract infection (ABUTI) 
were included. Based on this guideline, patient diagnosed 
with CAUTI must have an indwelling urinary catheter for 
more than 2 days or the date of event falls on the first 
day after urinary catheter was removed. For symptomatic 
CAUTI, patient must have at least 1 sign or symptoms 
such as fever, suprapubic tenderness, costovertebral 
angle pain, dysuria and urinary urgency. Whereas, for 
catheter associated ABUTI, patient does not have any 
sign or symptom of UTI but the blood specimen and urine 
specimen must have at least 1 same bacterium or meets 
laboratory confirmed bloodstream infection criterion 2, 
where the organisms identified in the blood is not related 
to an infection at another site and the culture is identified 
from two or more blood specimens collected on separate 
occasions (18). Both urine cultures must not have more 
than 2 organisms identified and at least 1 of which is a 
bacterium of ≥ 105 CFU/ml and happened during the 
Infection Window Period. All uncommon uropathogen 
such as Candida species, yeast, mold, dimorphic fungi or 
parasites will be excluded. 

The date of event is defined as the day when patient was 
diagnosed as CAUTI within the 7-day of Infection Window 
Period, where the Infection Window Period can be the date 
of first positive diagnostic test or first documented localized 
sign or symptom of UTI. In this study, ED-related CAUTI is 
defined as all CAUTI occurring in patients catheterized from 
ED in UMMC (17).

ED-related CAUTI per 1000 urinary catheter days were 
calculated by measuring each identified incident through 
the pre and post intervention divided by the number of 
catheter days for each study period, and then multiplying 
the result by 1000. Catheter utilization ratios for each 
period were calculated by dividing the number of catheter-
days by the total number of patient-days. The proportion 
of unnecessary catheter days was calculated by dividing 
the total number of unnecessary catheter days by the total 
number of catheter-days between both periods.

Inclusion criteria 
1. Patient aged 12 and above; because urinary 

catheter is not commonly used in children and the 
appropriateness guidelines address to adult, we only 
limit our analysis to patients with age greater than 
12 years.

2. Positive urine cultures of all inpatients with or 
without signs and symptoms in UMMC hospital. 
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3. Patient who had an indwelling catheter for > 48 hour 
and all elements of the UTI criterion (Appendix C) and 
must occur during the infection window period.

4. Patient who received urinary catheter in ED. 

5. Patients who diagnosed as CAUTI.

Exclusion criteria
1. Culture show organism not from the common 

uropathogen group.

2. The following excluded organisms cannot be used to 
meet the UTI definition (Appendix C):

• Candida species or yeast not otherwise specified

• Mold

• Dimorphic fungi or

• Parasites

3. Positive urine culture with more than 2 species of 
organisms.

4. Patients with diagnosis of UTI upon admission. 

5. Patients who have indwelling urinary catheter from 
home.

6. All catheterizations with missing data or IUC duration 
less than 48 hours were deleted from the analysis.

Outcome measure
The primary outcome measure of this study was the rate 
of ED-related CAUTIs. The secondary outcome was the 
number of cases among all the ED-related CAUTIs which did 
not have a proper indication for urinary catheter insertion; 
and the third outcome was to assess the impact of this 
intervention.

Statistical analysis
Descriptive statistics were used to characterize the 
population into groups. Pearson Chi squared test was used 
to calculate p values for differences between proportion 
of gender, age, ethnicity, patient’s comorbidity, triage 
location and shift when patient arrived. The prevalence 
of ED-related CAUTI rate, catheter utilization ratio and 
unnecessary catheter utilization percentage between 
the pre and post groups were compared using Fisher’s 
exact test. For our analysis of inappropriate insertion 
of urinary catheters, we have performed a univariate 
analysis to summarize patients’ demographic, clinical, and 
microbiologic characteristics. All statistical analysis was 
performed using IBM SPSS statistical package version 23.

Result

Primary outcome: the prevalence rate of ED-related 
CAUTIs
Data shows the total number of positive urine cultures 
in UMMC is 651 during the pre-intervention period. Out 
from 651, 38 were diagnosed having ED-related CAUTI. The 
baseline of the prevalence rate of ED–related CAUTI in this 
centre is 17.04 per 1000 device days in pre-intervention 
period.

Secondary outcome: the number of cases among 
all the ED-related CAUTIs which did not have a 
proper indication for urinary catheter insertion
During pre-intervention, out of 38 patients who diagnosed 
ED-related CAUTI, 10 patients were not having proper 
indication for urinary catheter insertion. 

Third outcome: to assess the impact of the 
intervention
With the baseline prevalence of ED-related CAUTI and 
rate of inappropriateness indication in urinary catheter 
insertion, post intervention data was collected for 
comparison. The characteristics of patients audited in 
the pre-intervention and post-intervention period were 
demonstrated in Table 1. Both groups had similar age, 
gender, ethnicity, comorbidity, triage location, shift when 
patient presented to ED and person who order urinary 
catheter insertion. During post intervention period, the 
number of positive urine culture was 588, 16 of them were 
ED-related CAUTI. The CAUTI rates dropped significantly 
from 17.04 per 1000 device days in pre-intervention period 
to 7.4 in post-intervention period (p=0.03). Although 
the rate of ED-related CAUTI reduced significantly, the 
urinary catheter utilization ratio and the compliance of 
appropriate usage of urinary catheter have not statistically 
decrease after the intervention. These results are detailed 
in Table 2. The most common inappropriate indications 
for urinary catheters were measuring urine output in 
hemodynamically stable patients (50%). In Table 3, by the 
univariate logistic regression analysis, those who triage 
to semi-critical zone were 30 (95% CI, 5.510-163.347; p< 
0.001) times as likely to be catheterize without appropriate 
indication.

Table 1: Patient’s characteristics in pre-intervention and 
post-intervention period

Pre-
intervention, 

n=38 (%)

Post-
intervention, 

n=16 (%)

P value

Age
 < 60 years old 
 ≥ 60 years old

15 (39.5)
23 (60.5)

6 (37.5)
10 ( 62.5)

0.892

Gender
 Female
 Male

17 (44.7)
21 (55.3)

6 (37.5)
10 (62.5)

0.623
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Pre-
intervention, 

n=38 (%)

Post-
intervention, 

n=16 (%)

P value

Ethnicity
 Malay
 Chinese
 Indian 
 Others

7 (18.4)
12 (31.6)
14 (36.8)
5 (13.2)

6 (37.5) 
8 (50)
1 (6.3)
1 (6.3)

 
0.072

Premorbid 
DM
HIV
Active / history of cancer
On immunosuppressant 
drug

17 (44.7)
0 (0)

6 (15.8)
0 ( 0)

2 (12.5)
0 (0)

3 (18.8)
1 (6.3)

0.24
UTC
0.79
0.12

Triage where catheter is 
inserted in ED

 Non-critical
 Semi-critical
 Critical

1 (2.6)
14 (36.8)
23 (60.5)

0 (0.0)
7 (43.8)
9 (56.3)

0.743

Shift when patients 
arrived ED

 AM
 PM 
 ON 

19 (50)
14 (36.8)
5 (13.2)

7 (43.7)
5 (31.2)
4 (25)

0.566

Personnel who ordered 
catheterization

 House officer
 Medical officer
 Specialist
 Not recorded

1 (2.6)
26 (68.4)
1 ( 2.6)

10 (26.3)

0 (0)
9 (56.25)

0 (0)
7 (43.75)

0.712

DM, Diabetes Mellitus; HIV, Human Immunodeficiency Virus; AM, 
Morning Shift (8 am – 3 pm); PM, Afternoon Shift (3 pm – 10 pm); 
ON, Night Shift (10 pm – 8 am); UTC, Unable to count

Table 2: Rates of ED-related CAUTI and the rate of 
appropriateness in urinary catheterization before and after 
implementation of a urinary catheter care bundle

Pre-
intervention 
(n= 651)

Post-
intervention
 (n= 588)

 
 P value

Catheter days 2230 2160

Patient days 26136 25211

Catheter utilization ratio 0.085 0.085 0.1991

ED-related CAUTI rate-
incident CAUTI per 1000 
catheter days (%)

17.04 7.4 0.03

ED-related CAUTI rate 
with inappropriate 
indication for 
catheterization % (n)

26.31 (10) 37.5 (6) 0.411

Table 3: Factors that associated with the risk of 
inappropriateness in urinary catheter insertion

Ap
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)
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op

ria
te

ne
ss

, 
n 
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)

O
R 

(9
5%
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I)

P 
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e

Gender
 Female
 Male

16 (42.1) 
22 (57.9)

7 (43.8)
9 (56.3)

1.06 (0.329- 3.477)
1

0.911

Age
 < 60 years old
 ≥ 60 years old

15 (39.5)
23 (60.5)

6 (37.5)
10 (62.5)

0.92 (0.276-3.064)
1

0.892

Ethnicity
 Malay
 Chinese
 Indian
 Others

11 (28.9)
12 (31.6)
9 (23.7)
6 (15.8)

2 (12.5)
8 (50.0)
6 (37.5)
0 (0.0)

1
3.667 (0.636-21.147)
3.667 (0.590-22.783)
UTC 

0.133

Triage location
 Non-critical
 Semi-critical
 Critical

1 (2.6)
7 (18.4)
30 (78.9)

0 (0.0)
14 (87.5)
2 (12.5)

UTC 
30.0 (5.510-163.347)
1

<0.001

Personnel 
who ordered 
urinary 
catheter 
insertion

 House officer
 Medical 
officer
 Specialist

1
26

1

0
9

0

1
559292688.5

UTC

0.712

Shifts
 AM
 PM
 ON

15 (39.5)
15 (39.5)
8 (21.1)

11 (68.8)
4 (25.0)
1 (6.3)

1
5.867 (0.637-53.999)
2.133 (0.203-22.444)

0.125

Post-
intervention 

Training status
 Untrained
 Trained

4 (57.1)
3 (42.9)

2 (40.0)
3 (60.0)

0.5 (0.049-5.154)
1

0.558

AM, Morning Shift (8 am – 3 pm); PM, Afternoon Shift (3 pm – 10 
pm); ON, Night Shift (10 pm – 8 am); UTC, Unable to count

Epidemiology of ED-related CAUTI
There were 54 ED-related CAUTI events from this total 
population of patients with IUCs and without missing data. 
The median days for patients to develop ED-related CAUTI 
during pre-intervention phase is 11 days (interquartile 
range: 3-27) and post intervention phase is 24 days 
(interquartile range: 11-45). 

There were no statistically significant differences identified 
in the median duration of developing CAUTI in term of age, 
gender and comorbidity (Table 4). The results indicate that 
female, diabetes patient and patients who are aged 60 and 
above were prone to develop CAUTI earlier.

Table 1: Patient’s characteristics in pre-intervention and 
post-intervention period (continued)
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Table 4: Median duration to develop CAUTI in each category

Median (IQR) P value

Gender
 Female
 Male

7 (2-40)
15 (9-33)

0.072

Age
 < 60 years old
 ≥ 60 years old

14 (6-41)
11 (3-31)

0.315

Comorbidity DM
 Yes
 No 

11 (3-26)
14

0.26

Active/ history of 
cancer
 Yes
 No

12 (2.5 16.5)
14

0.569

DM, Diabetes Mellitus

Microbiology of ED-related CAUTI 
The majority of CAUTIs were caused by E. coli (n= 12, 22%), 
Enterococcus faecalis (n=8, 18%), Pseudomonas aeruginosa 
(n=7, 13%). Multiple drug resistant organisms (MDRO) 
were found in 18% of ED-related CAUTI cases between 
both periods. Number of MDRO cases did reduce during 
post intervention, but it was not found to be statistically 
significant (Table 5). Organisms that classified as MDRO 
are Acinetobacter baumanii, Pseudomonas aeruginosa 
and Klebsiella pneumoniae. In this study, no factor was 
found to be significantly associated with the incident of 
MDRO (Table 6).

Table 5: Changes in number of patients who developed 
MDRO between pre- and post-intervention phase

MDRO Non MDRO OR (95% CI) P 
value

Pre-
intervention

14 (36.8%) 24 (63.2%) 1 0.07

Post-
intervention

 4 (25%) 12 (75%) 0.571 (0.154- 2.117)

MDRO, Multiple drug resistant organisms

Table 6: Association of factors with the risk of MDRO

MDRO No 
MDRO

OR (95% CI) P value

Gender
 Female
 Male

7
11

16
20

0.749 (0.232-2.418)
1

0.697

Age
 < 60 years old
 ≥ 60 years old

6
12

15
21

0.669(0.202-2.222)
1

0.554

Ethnicity
 Malay
 Chinese
 Indian
 Others

3
5
7
3

10
15
8
3

1
1.032 (0.189-5.643)
3.36 (0.617- 18.294)
3.798 (0.462-31.194)

0.363

MDRO No 
MDRO

OR (95% CI) P value

Comorbidity DM
 Yes
 No

7
11

12
24

1.119 (0.326-3.843)
1

0.687

Active/ history of 
cancer

 Yes
 No

3
15

6
30

2.288 (0.388-13.502) 
1

1.0

Patient on 
immunosuppressive 
drug

 Yes
 No

0
18

1
35

UTC
1

0.475

Triage Location
 Non-critical
 Semi-critical
 Critical

1
7
10

0
14
22

UTC
1.100 (0.340-3.564)
1

0.357

MDRO, Multiple drug resistant organisms; DM, Diabetes Mellitus; 
UTC, Unable to count

Discussion
This study addressed the need of intervention over the 
prevalence of ED- related CAUTI and the appropriateness 
in urinary catheter insertion in this centre. Aligning with 
the emphasis on improving patient safety and care, 
this study will evaluate the effectiveness of E-training 
module to reduce ED-related CAUTI rate and incidents 
of inappropriate usage of urinary catheter. The end goal 
objective is the prevention of ED-related CAUTI which lead 
to better patient outcome. 

By using this online training module, the ED-related CAUTI 
rate significantly reduced post intervention. Many studies 
have shown the impact of evidence-based intervention 
on reduced rates of CAUTI in different settings (19). For 
example, Meddings et al., have successfully reduced 53% 
of CAUTI rate by using a reminder or stop order for urinary 
catheter placement based on HICPAC urinary catheter 
indication list (20). Most of the studies were conducted 
by using face to face teaching. However, this current study 
has shown that using an online training module can also 
reduce the ED-related CAUTI rate. 

In this study, the rate of inappropriate use of urinary 
catheter and the catheter utilization rate remained the 
same after the intervention despite the rate of ED-related 
CAUTI dropped significantly. This finding corresponds to 
the study done by Davis and colleagues in the paediatric 
population, whereby the catheter utilization rate remained 
at 0.12 before and after implementation with a 50% 
reduction in infection rate (21). There was another study 
which emphasised on nursing education to decrease CAUTI 
also failed to improve the catheter utilization rate despite 
dropped in CAUTI rate (22). However, other studies had 
shown a linear reduction between the rates of CAUTI and 
urinary catheter utilization (23-26). Various studies have 
shown the significant association between the reduction 

Table 6: Association of factors with the risk of MDRO 
(continued)
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in catheter utilization rate and the increase in compliance 
to appropriate use of urinary catheter (22, 27). 

There may be various reasons for this. Based on CDC 
guidelines, the risk for patient to develop CAUTI are 
multifactorial. The rate of ED-related CAUTI, are not only 
influenced by reduction of inappropriate catheterization, 
but also the technique of urinary catheter insertion, 
the days of indwelling catheter as well as continuously 
maintaining unobstructed urine flow during admission 
(17). In this study, not only educate all ED staff with the 
knowledge on appropriate indications of urinary catheter 
insertion, but also trained the staff on the proper technique 
of catheterization and catheter care. Therefore, the rate of 
ED-related CAUTI reduction may be due to improvement 
technique of catheter insertion and maintenance. This 
study is a pilot study and it is a one-off course for all staffs. 
Knowledge and skill retention might deteriorate over the 
months. Therefore, continuous reassessment might be 
needed in the future to reduce the rate.

In Fakih et al., study, ED catheterization patient’s mean age 
was 63.4 ± 22.0 years and those without an indication, the 
mean age was 71.3± 18.8 years (28). Holroyd-Leduc et al., 
found that one third of the hospitalized patients aged of 85 
years or older received urinary catheter were unnecessary 
(29). In this study, the mean age of those who catheterized 
was 60.50±19.96 years old and the mean age of those 
without appropriate indication was 64.38±19.986 years 
old. There was a study showed, the most common reason 
that lead to inappropriate urinary catheter insertion among 
older patients are convenience of care and urine specimen 
collection. Elder patients who presented with chronic 
constipation, cognitive impairment, ADL dependent were 
likely to undergo inappropriate urinary catheterisation. 
In their study also pointed out some of the nurses may 
request a physician order for a urinary catheter in order to 
reduce their toileting workload (30). This may find in our 
department as well. 

Elderly patients have higher incidence of HAIs when 
compared to younger patients. A study showed the age of 
more than 90 years old were independent risk factors for 
CAUTI and the chances of receiving urinary catheter are 
much higher in older age (31). In our study, patients who 
aged 60 and above, developed CAUTI 3 days earlier than 
those who are below 60. However, it is not statistically 
significant. Otherwise, study did not show the significant 
association between age and inappropriate catheterization.

Triage location is found to have strong association with the 
inappropriate catheter insertion rate. Patient who triage 
to semi critical zone were more likely to be prescribed 
urinary catheter without proper indication by their 
treating doctor. The explanation for this could be, UMMC 
emergency department have adopted a 3 tier triage 
system based on the severity of the patient’s presentation. 
Patient who triaged to the semi critical and critical zone, 
are often critically ill or at increased risk for deterioration 
and require interventions. Based on Gould et al., critically 
ill patients who require urinary catheterization are those 

who are hemodynamically unstable, patients who are on 
neuromuscular blockade and those with desaturation 
during exertion or position change (16). Most of the 
critically ill patients who fulfil the above criteria will be 
triage to critical zone and therefore would have been 
catheterized appropriately. However, since there is no 
similar definition for semi critical patients, the patients 
who were triaged to the semi critical zone were probably 
more likely to be catheterized inappropriately. However, 
in our study, we did not ascertain the actual reason of 
inappropriate catheterization.

Based on the epidemiology of patients, the median 
duration for female to develop CAUTI is 2 times earlier 
than male patient (7 days vs 14 days, (IQR 2-40)). Many 
studies showed female and age are the independent risks 
for patients to develop CAUTI (32-34). It might due to short 
urethra in female. A study conducted in a single centre 
ICU, has shown the patients with diabetes were 4.55 (p< 
0.001) times higher risk than those who without (35). 
The greater comorbidities were found to have significant 
association with the inappropriate urinary catheterization 
(36). This study found similar results for those with diabetes 
and cancer have developed CAUTI in a shorter time when 
compare with those who are not.

CAUTI incidence is significantly related to the physicians’ 
perception on practicing CAUTI prevention which includes 
the knowledge on the risk factors which contribute to CAUTI 
and the frequency of training on proper catheterization 
(37). The number of CAUTI incident with inappropriate use 
of urinary catheter among emergency physician, medical 
officers and house officers were analysed in this study. In 
theory, emergency physicians and medical officers should 
have more awareness on CAUTI prevention when compares 
to house officers. However in this study, most of the urinary 
catheters were ordered by the medical officers. Thus, we 
were unable to associate the correlation between seniority 
and the risk of inappropriate insertion of urinary catheter.

Out of five inappropriate insertion of urinary catheter 
insertions during post intervention phase, 2 are inserted by 
other department, which consider as untrained personnel. 
There was no statistical significant difference among trained 
and untrained staff in appropriateness catheterization. It 
might due to our study sample size was small.

Male gender and presence of indwelling urinary catheter 
have been found to be predictors of developing multidrug-
resistant gram-negative bacteria (38). Most likely due to 
small sample size, this study did not find any factor which 
is significantly associated with the incident of multidrug- 
resistant organism. As much as 50% of nosocomial acquired 
UTIs which included catheter associated urinary tract 
infection are caused by E.coli (39). Similarly in this study, 
most of the catheter associated urinary tract infections are 
caused by E.coli as well.

Strengths
This intervention study was done via online platform, 
exploring the potential of E-learning in reducing the rate 
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of infection. The participants are not required to gather 
in one place to complete the module, this provide the 
flexibility for participants especially for those who working 
in shift system. Additionally, during this COVID pandemic 
period, this method can become a good tool for centres 
to educate their staffs.

Limitations
Unfortunately, this study has several limitations. Firstly, 
the reduction of ED-related CAUTI in this study, maybe 
affected by other factors such as other clinical parameters 
that would not be able to assess due to it is a retrospective 
study; however, to our knowledge, there was no change 
in the hospital protocol on urinary catheter care or 
compliance in hand hygiene and environmental and 
equipment cleaning. During the pre-intervention phase, 
some cases with missing data were excluded. However, in 
the post-intervention phase, due to the re-enforcement 
on important of proper documentation, data for all cases 
that diagnosed ED-related CAUTI events were able to 
be retrieved. Second, this is a single centre, the finding 
might not be generalized to other hospitals. Third, due to 
the small sample size, this study was unable to show any 
significant impact from patient’s demographic and clinical 
on the rate of inappropriate catheterization. Fourthly, this 
study is a one-off course may result with lesser impact.

Conclusion
Patients who presents to the emergency department have 
a significant risk to be catheterize inappropriately and 
develop CAUTI later in the ward. There was a significant 
reduction in ED-related CAUTIs after introduction of a 
CAUTI care bundle E-learning training module for the ED 
staff.
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Appendix B: Definitions based on NHSN surveillance 

Present on 
Admission (POA)

It is the day of admission to an 
inpatient location, the 2 days before 
admission, and the calendar day 
after admission.

Date of event (DOE) It is the day when the first element 
used to meet the UTI infection 
criterion happened for the first time 
within the 7-day Infection Window 
Period.

Infection Window 
Period 

It is a date of first positive diagnostic 
test that is used as an element of the 
site- specific criterion
OR
In the absence of a diagnostic test, 
use the date of the first documented 
localized sign or symptom that is 
used as an element of the site- 
specific criterion

Repeat Infection 
Timeframe (RIT)

The RIT is a 14-day timeframe during 
which no new infections of the same 
type are reported.
The RIT applies to POA. The date 
of event is Day 1 of the 14-day 
RIT. If criteria for the same type of 
infection are met and the date of 
event is within the 14-day RIT, a new 
event is not identified or reported.

Indwelling catheter A drainage tube that is inserted 
into the urinary bladder through 
the urethra, is left in place, and 
is connected to a drainage bag 
(including leg bags). These devices 
are also called Foley catheters. 
Condom or straight in-and-out 
catheters are not included nor are 
nephrostomy tubes, ileoconduits, or 
suprapubic catheters unless a Foley 
catheter is also present. Indwelling 
urethral catheters that are used for 
intermittent or continuous irrigation 
are included in CAUTI surveillance.

Urinary tract 
infection

Urinary tract infections (UTI) are 
defined using Symptomatic Urinary 
Tract Infection (SUTI) criteria, 
Asymptomatic Bacteremic UTI 
(ABUTI), or Urinary System Infection 
(USI) criteria

Catheter-associated 
UTI (CAUTI):

A UTI where an indwelling urinary 
catheter was in place for >2 calendar 
days on the date of event, with day 
of device placement being Day 1, 
AND an indwelling urinary catheter 
was in place on the date of event 
or the day before. If an indwelling 
urinary catheter was in place for > 
2 calendar days and then removed, 
the date of event for the UTI must 
be the day of discontinuation or the 
next day for the UTI to be catheter-
associated

Appendix C: UTI criterion based on CDC/ NHSN Surveillance 

Criterion Urinary Tract Infection (UTI)
Symptomatic UTI (SUTI) 
Must meet at least one of the following 
criteria

SUTI 1a
Catheter-
associated 
Urinary Tract 
Infection
(CAUTI)

Patient must meet 1, 2, and 3 below:
1.  Patient had an indwelling urinary 

catheter that had been in place for 
> 2 days on the date of event (day of 
device placement = Day 1) AND was 
either:
• Present for any portion of the 

calendar day on the date of 
event,

OR

• Removed the day before the date 
of event

2.  Patient has at least one of the 
following signs or symptoms:
•  fever (>38.0°C)
•  suprapubic tenderness *
•  costovertebral angle pain or 

tenderness *
•  urinary urgency **
•  urinary frequency **
•  dysuria **

3.  Patient has a urine culture with no 
more than two species of organisms 
identified, at least one of which is 
a bacterium of ≥105 CFU/ml (See 
Comments). All elements of the 
UTI criterion must occur during 
the Infection Window Period (See 
Definition Chapter 2 Identifying HAIs 
in NHSN).

*With no other recognized cause (see 
Comments)
**These symptoms cannot be used when 
catheter is in place. An indwelling urinary 
catheter in place could cause patient 
complaints of “frequency” “urgency” or 
“dysuria”.

Note:
Fever is a non-specific symptom of 
infection and cannot be excluded from 
UTI determination because it is clinically 
deemed due to another recognized cause
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Criterion Urinary Tract Infection (UTI)
Symptomatic UTI (SUTI) 
Must meet at least one of the following 
criteria

SUTI 1b
Non-Catheter-
associated 
Urinary Tract 
Infection (Non-
CAUTI)

Patient must meet 1, 2, and 3 below:
1.  One of the following is true:
 Patient has/had an indwelling urinary 

catheter, but it has/had not been in place 
>2 calendar days on the date of event

OR

 Patient did not have a urinary catheter 
in place on the date of event nor the day 
before the date of event 

2.  Patient has at least one of the following 
signs or symptoms:
•  fever (>38°C) in a patient that is ≤ 65 

years of age
•  suprapubic tenderness *
•  costovertebral angle pain or 

tenderness *
•  urinary frequency **
•  urinary urgency **
•  dysuria **

3.  Patient has a urine culture with no more 
than two species of organisms identified, 
at least one of which is a bacterium of ≥105 

CFU/ml. (See Comments) All elements of 
the SUTI criterion must occur during the 
Infection Window Period 

*With no other recognized cause (see 
Comments)
**These symptoms cannot be used when 
catheter is in place. An indwelling urinary 
catheter in place could cause patient 
complaints of “frequency” “urgency” or 
“dysuria”.

Note:
Fever is a non-specific symptom of 
infection and cannot be excluded from UTI 
determination because it is clinically deemed 
due to another recognized cause.

Asymptomatic 
Bacteremic 
Urinary Tract 
Infection (ABUTI)

Patient must meet 1, 2, and 3 below:
1.  Patient with* or without an indwelling 

urinary catheter has no signs or symptoms 
of SUTI 1 or 2 according to age (Note: 
Patients > 65 years of age with a non-
catheter-associated ABUTI may have a 
fever and still meet the ABUTI criterion)

2.  Patient has a urine culture with no more 
than two species of organisms identified, 
at least one of which is a bacterium of ≥105 
CFU/ml (see Comment section below)

3.  Patient has organism identified** from 
blood specimen with at least one matching 
bacterium to the bacterium identified 
in the urine specimen, or meets LCBI 
criterion 2 (without fever) and matching 
common commensal(s) in the urine. All 
elements of the ABUTI criterion must 
occur during the Infection Window Period. 

*Patient had an indwelling urinary catheter 
in place for >2 calendar days on the date of 
event, with day of device placement being Day 
1, and catheter was in place on the date of 
event or the day before.

Criterion Urinary Tract Infection (UTI)
Symptomatic UTI (SUTI) 
Must meet at least one of the following 
criteria

** Organisms identified by a culture or non-
culture based microbiologic testing method 
which is performed for purposes of clinical 
diagnosis or treatment (e.g., not Active 
Surveillance Culture/Testing (ASC/AST)

Comments “Mixed flora” is not available in the pathogen 
list within NSHN. Therefore, it cannot be 
reported as a pathogen to meet the NHSN UTI 
criteria. Additionally, “mixed flora” represent 
at least two species of organisms. Therefore, 
an additional organism recovered from the 
same culture would represent >2 species of 
microorganisms. Such a specimen also cannot 
be used to meet the UTI criteria.
The following excluded organisms cannot be 
used to meet the UTI definition:
• Candida species or yeast not otherwise 

specified
• mold
• dimorphic fungi or
• parasites

An acceptable urine specimen may include 
these organisms as long as one bacterium of 
greater than or equal to 100,000 CFU/ml is 
also present. Additionally, these non-bacterial 
organisms identified from blood cannot be 
deemed secondary to a UTI since they are 
excluded as organisms in the UTI definition.

Supplementary Data 1: Examples of appropriate and 
inappropriate use of indwelling catheter

A.  Examples of Appropriate Indications for Indwelling 
Urethral Catheter use based on CDC Guideline 
“Prevention of Catheter- Associated Urinary Tract 
Infections” (Gould et .al, n.d.)

• Patient has acute urinary retention or bladder 
outlet obstruction.

• Need for accurate measurements of urinary 
output in critically ill patients.

• Critically ill patients are defined as:

• Hemodynamic instability (requiring pressors, 
shock)

• Neuromuscular blockade (ventilated)

• Deoxygenation with exertion or position change 
(i.e. acute respiratory compromised and /or 
acute decompensated CHF) 

• Perioperative use for selected surgical 
procedures:

• Patients undergoing urologic surgery or other 
surgery on contiguous structures of the

Appendix C: UTI criterion based on CDC/ NHSN Surveillance 
(continued)

Appendix C: UTI criterion based on CDC/ NHSN Surveillance 
(continued)
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• genitourinary tract.

• Anticipated prolonged duration of surgery 
(catheters inserted for this reason should be 
removed in PACU).

• Patients anticipated to receive large-volume 
infusions or diuretics during surgery.

• Need for intraoperative monitoring of urinary 
output.

• To assist in healing of open sacral or perineal 
wounds in incontinent patients.

• Patient requires prolonged immobilization 
(e.g., potentially unstable thoracic or lumbar 
spine, multiple traumatic injuries such as pelvic 
fractures).

• To improve comfort for end of life care if 
needed.

B.  Examples of Inappropriate Uses of Indwelling 
Catheters

 1)  As a substitute for nursing care of the patient 
or resident with incontinence.

 2)  As a means of obtaining urine for culture or 
other diagnostic tests when the patient can 
voluntarily void.

For prolonged postoperative duration without appropriate 
indications (e.g., structural repair of urethra or contiguous 
structures, prolonged effect of epidural anaesthesia, etc.).

Supplementary Data 2: Aseptic Urine Specimen Collection 
based on HICPAC recommendation (16)

1.  If a small volume of fresh urine is needed for 
examination (i.e., urinalysis or culture), aspirate the 
urine from the needleless sampling port with a sterile 
syringe/cannula adapter after cleansing the port with 
a disinfectant. (Category IB) 

2.  Obtain large volumes of urine for special analyses (not 
culture) aseptically from the drainage bag. (Category 
IB) Spatial Separation of Catheterized Patients.


