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Abstract

Background: In 2008, the catheter associated urinary tract infection (CAUTI) rate at King Fahad
Medical City (KFMC) was 3.8/1000 urinary catheter days with some variability between depart-
ments. KFMC is the newest tertiary, referral and teaching hospital with 1100 beds in Riyadh, Saudi
Arabia. The Infection Control Department at KFMC decided to implement a quality improvement
project by applying the bladder bundle in our general ward (Non-ICU) using the model of National
Health Service (NHS) hospitals in England even though there was good evidence supporting this in-
fection control practice only in ICU patients [1] [2]. Our objective was to decrease CAUTI in two
non-ICU units by at least 50% in one year. Study design: This was a prospective interventional qual-
ity improvement project aiming to decrease CAUTI in two non-ICU inpatient units with a total of 193
beds including children and adult patients. Our intervention includes insertion and maintenance
components. Results: CAUTI decreased significantly in both departments from 23 infections in 2008
(Rate: 5.03/1000 CDs) to 12 infections in 2009 (Rate: 1.92/1000 CDs) (P = 0.0001); in RH (Rehabili-
tation hospital) from 18 in 2008 (Rate: 4/1000 CDs) to 11 infections in 2009 (Rate: 0.36/1000 CDs)
(P < 0.0001) and in NSI (National Neuroscience Institute) from 5 in 2008 (Rate: 5.42/1000 CDs) to
1 infections in 2009 (Rate: 3.16/1000 CDs) (P < 0.0001). Conclusion: Implementation of urinary ca-
theter insertion and daily care bundles, and creation of a competitive spirit among employees
were associated with a significant reduction in catheter associated urinary tract infections.
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1. Introduction

In 2008, the catheter associated urinary tract infection (CAUTI) rate at King Fahad Medical City (KFMC) was
3.8/1000 urinary catheter days (85 infections/22,274 catheter days, catheter utilization ratio: 0.13) with some va-
riability between departments. CAUTI rates in the National Neuroscience Institute (NNI) and Rehabilitation
Hospital (RH), which are component units of KFMC, were 5.4 and 4.0/1000 catheter days, respectively
(5.0/1000 in the two departments combined). KFMC is the newest tertiary, referral and teaching hospital with
1100 beds in Riyadh, Saudi Arabia.

The Infection Control Department at KFMC decided to implement a quality improvement project by applying
the bladder bundle in our general ward (Non-ICU) using the model of National Health Service (NHS) hospitals
in England even though there was good evidence supporting this infection control practice only in ICU patients
[1] [2]. Our objective was to decrease CAUTI in two non-ICU units by at least 50% in one year.

2. Methods
2.1. Study Design

This was a prospective interventional quality improvement project aiming to decrease CAUTI in two non-ICU
inpatient units with a total of 193 beds by 50% in one year (January - December 2009). Patients admitted to
these units were children and adults with neurological and neurosurgical problems, and those who require short
course inpatient rehabilitation. The intervention was locally designed bundles modeled after the bundle used in
NHS hospitals in England [3], which included insertion and maintenance components.

All patients with urinary catheters inserted and maintained in the two inpatient units were included. Patients
excluded if no urinary catheter, or their urinary catheters inserted outside these two units. Monitoring of bundle
compliance was discontinued 48 hours after removal of the urinary catheter, or on discharge or transfer from the
study units.

2.2. The Intervention Had Two Components (Bundles)

A. Urinary catheter insertion bundle, which consists of:

1) Performance of hand hygiene immediately before the procedure;

2) Maintenance of maximum aseptic technique during insertion;

3) Use of a pre-prepared sterile urinary catheter set;

4) Use of the smallest suitable catheter size;

5) Performance of insertion by experienced personnel (previous insertion of more than 5 catheters);

6) Proper securing of the catheter.

B. Urinary catheter maintenance bundle, which consists of:

1) Daily review of the need for the urinary catheter;

2) Hand hygiene before and after manipulating catheters;

3) Maintenance of a closed sterile drainage system;

4) Regular emptying of urinary drainage bags into clean containers;

5) Ensuring that patients are aware of their role in preventing UTI;

6) Daily meatal hygiene with plain soap.

A project team was formed and included by infectious disease specialists (IDs), the hospital epidemiologist,
infection preventionists (IPs), and head nurses of the hospital units. An extensive education program was in-
itiated by the team leader for the IPs and head nurses. Patient and family education was performed by the head
nurses and IPs.

Several forms were used to collect data: a catheter days form completed by head nurses and reviewed by IPs;
an infection monitoring form completed by the IPs and reviewed by an infectious disease specialist; and two
checklists for monitoring compliance, one for monitoring compliance with the insertion bundle and another one
for monitoring compliance with the maintenance bundle. The compliance checklists were typically completed
by the head nurse of each unit. Periodic audits were performed by IPs who completed several competency tests
for monitoring insertion and maintenance of the urinary catheters to avoid inter-rater variability. IPs were al-
lowed to complete the checklist only after demonstrating a difference no more than 5% with a colleague. Col-
lected data was verified and analyzed by the hospital epidemiologist.
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There were no other changes in infection control practice during the study period in both units.

The process measures, including the compliance rates for each item of both bundles as assessed by the IPs,
urinary catheter utilization ratio, as well as outcome measures (each unit’s CAUTI rate), were reported to each
department every three months by the team leader and the results announced in the hospital infection control
newsletter.

Throughout the study, concurrent surveillance for CAUTI was performed by trained infection preventionists
using the case definition of the National Healthcare Safety Network [4]. The study was approved by our Institu-
tional Review Board.

2.3. Data Entry and Analysis

Data was entered and analyzed by the hospital epidemiology department. Statistical analyses included: (1) cal-
culation of the CAUTI rate for each unit before (calendar year 2008) and after the intervention (calendar year
2009); (2) the compliance rate with each component of the insertion bundle; (3) the compliance rate with each
component of the daily care bundle.

Case definition and CAUTI rate was following the CDC/NHSN methodology for device-associated infections
(dividing the number of catheter-associated urinary tract infections over a time period to the number of urinary
catheter-days over the same time period and multiplying by 1000).

The statistical test of the difference in the rates of CAUTI at 95% confidence level was calculated by the use
of Medcalc statistics at http://www.medcalc.org. The P-value was considered statistically significant at a level of
0.05 or less.

3. Results

CAUTI decreased significantly in both departments from 23 infections in 2008 (Rate: 5.03/1000 CDs) to 12 in-
fections in 2009 (Rate: 1.92/1000 CDs) (P = 0.0001); in RH from 18 in 2008 (Rate: 4/1000 CDs) to 11 infec-
tions in 2009 (Rate: 0.36/1000 CDs) (P < 0.0001) and in NS from 5 in 2008 (Rate: 5.42/1000 CDs) to 1 infec-
tions in 2009 (Rate: 3.16/1000 CDs) (P < 0.0001) (Table 1).

There was a significant reduction in the catheter utilization rate (0.21 to 0.19, P-value: <0.0001 with CI:
0.021% - 0.023%) in the NS department and there was a significant increase in RH (0.103 to 0.137, P-value:
<0.00001 with CI: 3.33% - 3.4%), but there was no difference in the catheter utilization rate when both depart-
ments were considered together (0.16 before and after, P-value: <0.9788 with Cl: —2.1% - 2.3%) (Table 2)

Table 1. Comparison of CAUTI rates before and after the intervention.

Neuroscience department Rehabilitation department Total (NEURO + REHAB)
Time Period
CDs No. Inf IR CDs No. Inf IR CDs No. Inf IR
1st Q, 2008 744 5 6.72 336 3 8.93 1080 8 741
2nd Q, 2008 831 6 7.22 330 1 3.03 1161 7 6.03
3rd Q, 2008 897 5 5.57 310 1 3.23 1207 6 4.97
4th Q, 2008 851 2 2.35 275 0 0.00 1126 2 1.78
Annual, 2008 3323 18 5.42 1251 5 4.00 4574 23 5.03
1st Q, 2009 842 1 1.19 747 0 0.00 1589 1 0.63
2nd Q, 2009 964 2 2.07 918 0 0.00 1882 2 1.06
3rd Q, 2009 885 3 3.39 545 0 0.00 1430 3 2.10
4th Q, 2009 795 5 6.29 566 1 177 1361 6 4.41
Annual, 2009 3486 11 3.16 2776 1 0.36 6262 12 192
P-value <0.0001 <0.0001 <0.0001

CDs = catheter days; No. Inf = number of infections; IR = infection rate (infections/1,000 CDs); UR = catheter utilization rate.
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Compliance with the insertion bundle components was excellent, 98.5% (Table 3) as assessed by 37 random
audits. There were only two episodes where hands were not washed properly before the procedure and the smal-
lest size catheter was not used as recommended.

Due to a shortage of manpower, the checklist for daily urinary catheter maintenance was checked infrequently
(17 random audits) and it showed full compliance in 13/17 opportunities (76%, Table 3).

4. Discussion

Urinary tract infections (UTIs) are tied with pneumonia as the second most common type of healthcare-asso-
ciated infection, second only to surgical site infections (SSlIs) [5]. Each year, more than 13,000 deaths are asso-
ciated with UTlIs [6].

UTlIs account for more than 15% of infections reported by acute care hospitals. Virtually all healthcare-asso-
ciated UTIs are caused by instrumentation of the urinary tract [7]. Guidelines from the Centers for Disease Con-
trol (CDC) and the Society for Healthcare Epidemiology of America/lnfectious Diseases Society of America
describe various interventions for preventing catheter associated UTIs (CAUTIS) in intensive care units (ICUs).
[8] [9]. Bundles of interventions are an important strategy, as part of a multimodal approach that focuses efforts
on high-yield interventions [10].

Table 2. Urinary catheter utilization rate in both departments.

Neuroscience department Rehabilitation department Total (NEURO + REHAB)

Time Period
PDs CDs UR PDs CDs UR PDs CDs UR
1st Q, 2008 3570 744 0.21 3208 336 0.10 6778 1080 0.16
2nd Q, 2008 3980 831 0.21 3111 330 0.11 7091 1161 0.16
3rd Q, 2008 4169 897 0.22 2996 310 0.10 7165 1207 0.17
4th Q, 2008 4049 851 0.21 2807 275 0.10 6856 1126 0.16
Annual, 2008 15768 3323 0.21 12122 1251 0.10 27890 4574 0.16
1st Q, 2009 4478 842 0.19 4980 747 0.15 9458 1589 0.17
2nd Q, 2009 4700 964 0.21 5277 918 0.17 9977 1882 0.19
3rd Q, 2009 4713 885 0.19 5022 545 0.11 9735 1430 0.15
4th Q, 2009 4660 795 0.17 4977 566 0.11 9637 1361 0.14
Annual, 2009 18551 3486 0.19 20256 2776 0.14 38807 6262 0.16

P-value 0.0001 0.00001 0.9788

CDs = catheter days; PDs = patient days; UR = catheter utilization rate.

Table 3. Compliance with the insertion bundle components as assessed by random audits.

Yes No Total

Hand hygiene done 35 2 37
Sterile gloves used 37 0 37
Sterile pack used 37 0 37
Smallest catheter size used 35 2 37
Trained personnel 37 0 37
Catheter secured 37 0 37

Full compliance 98.5% 1.5%
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Our study showed that in spite of no significant difference in the utilization ratio of urinary catheters with
both departments’ data calculated together compared before and after the intervention, there was a significant
reduction in the infection rate which strengthened our conclusion that our intervention was effective in reduction
of CAUTI in both departments.

Our insertion bundle emphasizes aseptic catheter insertion by mandating proper hand hygiene, using sterile
gloves during the procedure, and using a prepackaged, sterile urinary catheter insertion set. The bundle is also
designed to minimize trauma via use of the smallest size catheter possible, followed by proper securement, and
performed by a skilled operator who can perform the procedure with less trauma and maintain sterility of the
procedure.

Preventing bacteria from gaining access to the internal surface of the drainage system or urine is facilitated by
always keeping the system closed, avoiding catheter manipulation with unclean hands, and draining the system
into a clean container that has not been used for other patients [11].

Our maintenance bundle focuses on shortening the duration of catheterization as much as possible and de-
creasing the risk of contamination of the drainage system (hand hygiene before manipulation, maintaining a
closed system, using a clean container for emptying the drainage system, and ensuring the patient’s personal hy-
giene).

Many studies [12] [13] have emphasized the importance of ongoing surveillance and feedback as an interven-
tion to reduce HAIs. Giving feedback to the staff can create a competitive spirit between departments and staff
members to improve their outcomes by being more compliant with the bundle components and more cooperative
with infection control staff.

In compliance with CDC guidelines, which recommend [14] that antimicrobial coated catheters should not be
used routinely to prevent CAUTI, we did not use these in our hospital. The negative results in a recent rando-
mized controlled trial on the effectiveness of antimicrobial coated urinary catheters [10] supported our decision.

Our result showed a significant decrease in CAUTI for the two units. We believed that implementation of
evidence-based recommendations and creation of a competitive spirit between employees had a positive effect
on our CAUTI rates.

To keep our success we considered these recommendations as a standard of care for patients with urinary ca-
theter all over the institution.

Our limitations were the small sample size and the inability to continue monitoring our process measures be-
cause of a shortage of manpower.

5. Conclusion

Implementation of urinary catheter insertion and daily care bundles, and creation of a competitive spirit between
employees were associated with a significant reduction in catheter associated urinary tract infections.
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