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Background: We evaluate the effectiveness of a multidimensional infection control approach for the
reduction of catheter-associated urinary tract infections (CAUTIs) in 13 intensive care units (ICUs) in 10
hospital members of the International Nosocomial Infection Control Consortium (INICC) from 10 cities of
Turkey.
Methods: A before-after prospective active surveillance study was used to determine rates of CAUTI. The
study was divided into baseline (phase 1) and intervention (phase 2). In phase 1, surveillance was performed applying the deﬁnitions of the Centers for Disease Control and Prevention/National Healthcare
Safety Network. In phase 2, we implemented a multidimensional approach that included bundle of
infection control interventions, education, surveillance and feedback on CAUTI rates, process surveillance, and performance feedback. We used random effects Poisson regression to account for clustering of
CAUTI rates across time periods.
Results: The study included 4,231 patients, hospitalized in 13 ICUs, in 10 hospitals, in 10 cities, during
49,644 patient-days. We recorded a total of 41,871 urinary catheter (UC)-days: 5,080 in phase 1 and
36,791 in phase 2. During phase 1, the rate of CAUTI was 10.63 per 1,000 UC-days and was signiﬁcantly
decreased by 47% in phase 2 to 5.65 per 1,000 UC-days (relative risk, 0.53; 95% conﬁdence interval:
0.4-0.7; P value ¼ .0001).
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Conclusion: Our multidimensional approach was associated with a signiﬁcant reduction in the rates of
CAUTI in Turkey.
Copyright Ó 2013 by the Association for Professionals in Infection Control and Epidemiology, Inc.
Published by Elsevier Inc. All rights reserved.

Catheter-associated urinary tract infections (CAUTIs) are among
the most common device-associated health care-acquired infections (DA-HAI) in intensive care units (ICU).1-3 CAUTIs are responsible for prolonged hospital length of stay, bacterial resistance,
morbidity, and increased health care costs.4,5 Recently published
studies show divergence in terms of its association with excess
mortality, which was found to result from confounding by
unmeasured variables.4,6-8
DA-HAI rates in the ICUs of limited-resources countries are 3 to
5 times higher than rates in the ICUs of high-income countries, as
reported from International Nosocomial Infection Control Consortium (INICC) hospitals.9
The considerable inﬂuence exerted by the socioeconomic level
of a country and the type of hospital in DA-HAIs in developing
countries has been assessed in 2 studies.10,11 With regard to the
country socioeconomic level, in a study conducted in pediatric ICUs,
it was shown that lower middle-income countries had higher
CAUTI rates than low-income countries or upper middle-income
countries (5.9 vs 0.6 CAUTIs per 1,000 urinary catheter [UC]-days).11
It has been shown in different studies from developed countries
that implementing infection control programs and practice bundles
(including hand hygiene [HH],12 training on care, maintenance,
alternatives to indwelling catheters13; education and training on
procedures for catheter insertion, management, and removal;
inserting urinary catheters only when needed; removing them
when not necessary14; and maintaining unobstructed urine ﬂow,
among other interventions; simultaneously outcome surveillance
of CAUTI rates and their consequences, process surveillance, feedback on CAUTI rates and performance feedback,15 among others)
were associated with a reduction in the incidence density of CAUTI.
There is a pressing need for implementing prevention strategies
and programs in the developing world.16
With the aim of reducing these high CAUTI rates, we implemented
a multidimensional infection control program, which included speciﬁc interventions for CAUTI prevention, such as a practice bundle,
education, outcome surveillance, process surveillance, feedback of
CAUTI rates, as well as performance feedback of infection control
practices, in 13 adult ICUs of 10 hospitals from 10 cities of Turkey.
The implementation of the INICC multidimensional program for
CAUTI prevention for this study is based on the recommendations
and guidelines published by the Society for Health Care Epidemiology
of America and the Infectious Diseases Society of America from
198317 and as modiﬁed up to 2008.18

METHODS
Setting and study design
We implemented an active, prospective outcome and process
surveillance before-after study in 13 adult ICUs in 10 hospitals
members of the INICC in 10 cities of Turkey from September 2003 to
June 2011. The participating ICUs have an infection control team
(ICT) composed of infection control professionals (ICPs) and at least
1 medical doctor with formal education and background in internal
medicine, critical care, infectious diseases, and/or hospital epidemiology. The INICC headquarters’ team in Buenos Aires provided
ICTs with centralized education, data analyses, and coordination

functions. Every hospital’s Institutional Review Board agreed to
the study protocol, and patient conﬁdentiality was protected by
codifying the recorded information, making it only identiﬁable to
the ICT.
Baseline period
The baseline period included only the performance of outcome
surveillance and process surveillance. The length of the baseline
period is 3 months because of the following 3 reasons:
1. This is the time needed to conduct the following activities at
INICC headquarters (HQs) in Argentina on a monthly basis:
receiving those case report forms (CRF) ﬁlled at all participating
ICUs from Turkey; conducting a validation process of ﬁlled CRFs;
sending queries to participating ICUs; receiving and analyzing
replies to queries; uploading CRFs data with proprietary INICC
software in Argentina; analyzing uploaded data; producing
monthly reports containing charts and tables with the results of
outcome and process surveillance; sending monthly reports to
each ICUs; presenting the monthly report of outcome and process surveillance data to health care workers (HCWs) working at
the participating ICUs in monthly infection control meetings,
with the aim of providing feedback on CAUTI rates and consequences and performance feedback and increase the awareness
about CAUTIs to improve compliance with infection control
practices.
2. Sample size of patients and number of months of data collection during baseline period are sufﬁcient enough to compare
with sample size of patients and number of months of data
collection during intervention period. From a statistical
perspective, the issue is addressed by considering the changes
in rates over time. The relatively short baseline period may
impact the standard error of our estimates, but we found that
this will not cause a bias in the results because there will not be
systematic differences between the 2 groups.
3. Our priority is to start intervention as early as possible to
achieve the desired results, that is, the reduction of CAUTI rates
and its adverse effects, as soon as possible.
Intervention period: Phase 2
The intervention period (phase 2) was initiated after 3 months
of participation in the INICC outcome and process surveillance
program. The average length of phase 2 was 22.4 months  standard deviation 17.2 (range, 4-60).
The INICC multidimensional infection control approach
included the following items: (1) bundle of infection control
interventions, (2) education, (3) outcome surveillance, (4) process
surveillance, (5) feedback on CAUTI rates, and (6) performance
feedback on infection control practices.
Bundle for the prevention of CAUTI
The bundle consisted of the following interventions: (1) HH
before insertion and manipulation of the urinary catheter (UC);
(2) insertion of UCs only when needed and removal when
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unnecessary; (3) use of indwelling urethral catheters for perioperative and for selected surgical procedures, urine output
monitoring in critically ill patients, management of acute urinary
retention and urinary obstruction, and assistance in pressure ulcer
healing for incontinent residents; (4) to consider other methods for
management, including condom catheters or in-and-out catheterization, when appropriate; (5) to use as small a catheter as possible;
(6) use of gloves, a drape, and sponges; a sterile or antiseptic
solution for cleaning the urethral meatus; and a single-use packet
of sterile lubricant jelly for insertion; (7) to insert catheters by
use of aseptic technique and sterile equipment; (8) appropriate
management of indwelling catheters: to properly secure indwelling
catheters to prevent movement; to maintain a sterile, continuously
closed drainage system; not to disconnect the catheter and
drainage tube; to replace the collecting system by use of aseptic
technique and after disinfecting the catheter-tubing junction when
breaks in aseptic technique, disconnection, or leakage occur; (9) to
maintain unobstructed urine ﬂow, ie, UC on thigh without kinks;
(10) to keep the collecting bag below the level of the bladder at all
times; ie, UC with collecting bag hanging and not allowing urine
reﬂux; (11) to empty the collecting bag regularly and to avoid
allowing the draining spigot to touch the collecting container;
(12) cleaning of the metal area as part of routine hygiene;
(13) surveillance of CAUTI by using standardized criteria to identify
patients with CAUTI and collecting UC-days as denominators.

887

resources to collect data on the compliance with other measures
included in the bundle for CAUTI prevention. Therefore, we could
not evaluate the implications of all these interventions individually.
HH compliance
HH compliance by HCWs was determined by measuring
the frequency on which HH was performed when clearly indicated
by guidelines. HH practices were monitored by the ICP during
randomly selected 1-hour direct observation periods, 3 times
a week. ICPs recorded HH opportunities and compliance on a form
speciﬁcally designed for the study’s direct observation, which
comprised the “Five Moments for Hand Hygiene” as recommended
by the World Health Organization.20
UC care monitoring
UC care compliance was monitored once a day, every day. The
observer supervised and recorded how infection control procedures
were performed by HCWs, that is, UC on thigh without kinks, and UC
with collecting bag hanging, and not allowing urine reﬂux. For this
purpose, forms for UC care monitoring included information such as
date, number of inserted catheters, number of catheters over thigh,
and number of bags hanging. The observer checked whether the
urine collecting bag was hanging on the side of the patient, on the
contaminated ﬂoor, or elsewhere allowing the reﬂux and whether
the catheter was placed on or under the patient’s thigh.

Education
Feedback of DA-HAI rates
Education sessions and training were provided to HCWs on
procedures for catheter maintenance, management, insertion
and removal, and on the different alternatives to indwelling
catheters.18
INICC surveillance program
The INICC Surveillance Program included 2 components:
outcome surveillance (DA-HAI rates and their adverse effects,
including mortality rates) and process surveillance (adherence to
HH and other basic preventive infection control practices).19
Investigators were required to complete outcome and process
surveillance forms at their hospitals, which were then sent for
their monthly analysis to the INICC headquarters ofﬁce in Buenos
Aires.
Outcome surveillance
For outcome surveillance, the ICTs applied the deﬁnitions for
health care-associated infections (HAI) developed by the US
Centers for Disease Control and Prevention (CDC) for the National
Healthcare Safety Network (NHSN) program.19 Outcome surveillance included rates of CAUTI per 1,000 UC-days, microorganism
proﬁle, bacterial resistance, length of stay, and mortality in the
participating ICUs.19
Process surveillance
Process surveillance within the INICC multidimensional approach was designed to assess compliance with easily measurable
key infection control practices, such as surveillance of compliance
rates for HH practices and speciﬁc measures for the prevention
of CAUTI. Although HCWs knew that HH practices were to be
regularly monitored, they were not aware of the precise schedule
and moment in which observations were actually taking place.19 In
our study, we collected process surveillance data only on HH
compliance and UC care because we did not count on the necessary

Every month, the INICC research team at INICC headquarters in
Buenos Aires prepared and sent to each ICT a ﬁnal report on the
results of outcome surveillance data sent by investigators at each
hospital, that is, monthly DA-HAI rates, length of stay, bacterial
proﬁle and resistance, and mortality.19 Feedback on DA-HAI rates
was provided to HCWs working in the ICU by communicating the
outcomes of patients. The resulting rates were reviewed by the ICT at
monthly meetings in which charts were analyzed. Statistical graphs
and visuals were displayed in prominent locations inside the ICU to
provide an overview of rates of DA-HAIs. This infection control tool is
important to increase HCWs’ awareness about outcomes of patients
at ICUs, enable the ICT and ICU staff to focus on the necessary issues,
and apply speciﬁc strategies for improvement of high DA-HAI rates.
Performance feedback
Upon processing the hospitals’ process surveillance data on
a monthly basis, the INICC research team at INICC headquarters
located in Buenos Aires prepared and sent to each ICT a ﬁnal report
on the results of process surveillance rates, including compliance
with HH, and care of UC.19
Performance feedback was provided to HCWs working in the
ICU by communicating the assessment of practices routinely performed by them. The resulting rates were reviewed by the ICT at
monthly meetings in which charts were analyzed and statistical
graphs and visuals were posted inside the ICU to provide an overview of rates measuring compliance with infection control practices. This infection control tool is fundamental to enable the ICT
and ICU staff to focus on the necessary strategies for improvement
of low compliance rates. As mentioned before, because of our
limited resources, we were not able to collect data on all the
interventions included in the bundle for CAUTI prevention.
Deﬁnition of CAUTI
For the diagnosis of CAUTI, the patient must have met 1 of 2
criteria. The ﬁrst criterion was satisﬁed when a patient with a UC
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Table 1
Characteristics of patients and hand hygiene compliance in phase 1, the baseline period, and phase 2, the intervention period
Patient characteristics
Number of patients
Study period by hospital in months, mean  SD (range)
UC duration, mean  SD
Age, y, mean  SD
ASIS score, mean  SD
Male, n (%)
Female, n (%)
Surgical stay, n (%)
Pulmonary disease, n (%)
Abdominal surgery, n (%)
Cardiac surgery, n (%)
Chronic obstructive, n (%)
Cancer, n (%)
Trauma, n (%)
Previous infections, n (%)
Cardiac failure, n (%)
Endocrine diseases, n (%)
Renal impairment, n (%)
Hepatic failure, n (%)
Thoracic surgery, n (%)
Stroke, n (%)
Immune compromise, n (%)
Hand hygiene compliance % (n/n)
Compliance with UC on thigh % (n/n)
Collective bag hanging % (n/n)

Baseline

Intervention

RR*

95% CI

P value

627
3
8.1  11.5
53.22  21.4
3.1  1.0
349 (58)
251 (42)
144 (23)
55 (9)
56 (9)
18 (3)
14 (2)
8 (3)
78 (12)
87 (14)
47 (7)
45 (7)
48 (8)
14 (2)
40 (6)
8 (1)
40 (6)
33 (397/1,191)
92 (4,593/4,969)
98 (4,858/4,969)

3,604
22.4  17.2 (4-60)
10.2  18.0
50.4  22.0
3.44  1.0
2,205 (62)
1,377 (38)
557 (16)
174 (5)
307 (9)
59 (2)
52 (1)
155 (5)
575 (16)
447 (13)
156 (4)
218 (6)
191 (5)
52 (1)
100 (3)
74 (2)
46 (1)
58 (5,026/8,677)
99 (48,684/49,360)
99 (48,960/49,360)

1.06
0.7
0.55
0.95
0.6
0.82
1.9
1.3
0.9
0.6
0.84
0.7
0.65
0.435
1.6
0.2
1.7
1.1
1.0

0.93
0.57-0.83
0.42-0.74
0.725-1.3
0.36-0.97
0.7-0.99
0.93-3.84
1.01-1.6
0.7-1.13
0.43-0.8
0.62-1.2
0.52-0.95
0.4-1.2
0.32-0.61
0.8-3.74
0.14-0.3
1.6-2.0
1.0-1.1
0.98-1.0

.003
.0001
.0001
1.2
.0001
.0001
.72
.03
.04
.075
.034
.33
.0007
.3
.02
.123
.0001
.17
.0001
.0001
.0001
.34

ASIS, Average severity of illness score; CI, conﬁdence interval; CAUTI, catheter-associated urinary tract infection; RR, rate ratio; SD, standard deviation; UC, urinary catheter.
*For HH, relative risk rather than rate ratios are calculated.

had 1 or more of the following symptoms with no other recognized
cause: fever (temperature  38 C), urgency, or suprapubic tenderness. The urine culture was positive for 105 colony-forming
units per milliliter or more, with no more than 2 microorganisms
isolated. The second criterion was satisﬁed when a patient with
a UC had at least 2 of the following criteria with no other recognized cause: positive dipstick analysis for leukocyte esterase or
nitrate and pyuria (10 leukocytes/mL).21

Table 2
Catheter-associated urinary tract infection rates, mortality rates, and device use in
phase 1, the baseline period, and phase 2, the intervention period

Statistical methods

CI, Conﬁdence interval; CAUTI, catheter-associated urinary tract infection; RR, rate
ratio; SD, standard deviation; UC, urinary catheter.

Patients’ characteristics during baseline and during the last
3 months of the intervention period in each ICU were compared
using Fisher exact test for dichotomous variables and unmatched
Student t test for continuous variables. 95% conﬁdence intervals (CI)
were calculated using VCStat (Castiglia, Argentina). Relative risk
(RR) ratios with 95% conﬁdence intervals (CI) were calculated for
comparisons of rates of CAUTI using EPI Info V6 (CDC, Atlanta, GA).
P values <.05 by 2-sided tests were considered signiﬁcant.
Furthermore, we used Poisson regression to compare the rates
of CAUTI with baseline for the follow-up period, divided into 9- to
24-month periods. We compared the CAUTI rates in each period
with the CAUTI rate at baseline for each follow-up period using as
the baseline only the hospitals that contributed to follow-up in that
period (ie, excluding hospitals that only contributed a shorter
length of surveillance from the baseline for comparisons with long
lengths of follow-up). We used random effects Poisson regression
to account for within hospital clustering of CAUTI rates across time
periods. These models were estimated using Stata 11.0 (Stata Corp,
College Station, TX).
RESULTS
During the whole study, a total of 4,231adult inpatients was
hospitalized in 13 ICUs in 10 hospitals, in 10 cities, during 49,644
patient-days, amounting to 41,871 UC-days. Participating hospitals
were classiﬁed according to type of hospital, type of ICU, number of

Patient outcomes
Patients, n
Patient-days, n
UC days, n
UC use, mean
CAUTI, n
CAUTI rate per 1,000 UC-days

Baseline Intervention
627
5,651
5,080
0.90
54
10.63

3,604
43,993
36,791
0.84
208
5.65

RR

95% CI

P value

0.93 0.9-0.96

.0001

0.53 0.4-0.7

.0001

ICUs, and number of patients in each ICU. The ﬁrst ICUs to participate in the study were enrolled in September 2003, and the most
updated data included our analysis date from June 2011. Twelve of
the 13 participating hospitals were academic, and the remaining
one was private. The types ICUs included were as follows: surgical
(1 ICU), surgical cardiac (1 ICU), medical (1 ICU), medical surgical
(9 ICUs), and recovery (1 ICU).
Patients’ characteristics, such as gender and presence of
underlying diseases, did not vary during the whole study period.
However, in phase 2, there was a signiﬁcant increase in trauma
admissions and in the mean of the average severity of illness score
(ASIS) (Table 1). In relation to process compliance rates, during
phase 2, HH compliance improved signiﬁcantly from 33.3% to 58%.
Compliance with UC on thigh and with collective bag hanging was
and remained high during both phases (Table 1).
Regarding CAUTI rates, during phase 1 (baseline period), there
were 5,080 documented UC-days. There were 54 CAUTIs, for an
overall baseline rate of 10.63 CAUTIs per 1,000 UC-days (Table 2).
In phase 2, considering all the pool of data collected during the
intervention period, after the implementation of the multidimensional infection control approach, there were 36,791 UC-days.
There were 208 CAUTIs for an incidence density of 5.65 per 1,000
UC-days. These results showed a CAUTI rate reduction by 47% from
baseline (10.66 to 5.65 CAUTIs per 1,000 UC-days; RR, 0.53; 95% CI:
0.4-0.7, P ¼ .0001) (Table 2).
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Table 3
Catheter-associated urinary tract infection rates stratiﬁed by length of participation of the intensive care units in the International Nosocomial Infection Control Consortium
Months since joining INICC
1-3 Months (baseline)
4-12 Months
Second year
Third year
Fourth year

No. of ICUs, n

Urinary catheter-days, n

CAUTI, n

Crude CAUTI rate/1,000 UC-days

13
13
8
5
3

5,080
13,827
10,520
6,362
6,082

54
69
70
39
30

10.63
5.0
6.65
6.13
4.93

IRR accounting for clustering by ICU
0.46
0.71
0.57
0.352

1
(0.32-0.66)
(0.5-1.1)
(0.343-0.96)
(0.2-0.643)

P value
.001
.12
.034
.001

CAUTI, Catheter-associated urinary tract infection; IRR, incidence rate ratio; UC, urinary catheter.

Table 4
Microorganism related to catheter-associated urinary tract infection in pediatric
intensive care units in phase 1, the baseline period, and phase 2, the intervention
period
Isolated microorganisms

Baseline

Escherichia coli spp, % (n)
Candida spp, % (n)
Pseudomonas spp, % (n)
Klebsiella spp, % (n)
Acinetobacter spp, % (n)
Proteus spp, % (n)
Staphylococcus aureus spp, % (n)
Serratia spp, % (n)
Enterobacter spp, % (n)
Enterococcus spp, % (n)
Aeromona spp, % (n)
Citrobacter spp, % (n)
Morgane, % (n)
Coagulasa-negative staphylococci, % (n)
Streptococcus spp, % (n)
Total

31
27
16
6
4
4
4
4
2
2
0
0
0
0
0
100

(15)
(13)
(8)
(3)
(2)
(2)
(2)
(2)
(1)
(1)
(0)
(0)
(0)
(0)
(0)
(49)

Intervention
16
30
17
6
11
2
3
2
5
3
1
1
1
1
1
100

(31)
(57)
(32)
(12)
(21)
(3)
(6)
(3)
(9)
(6)
(1)
(1)
(1)
(1)
(1)
(185)

P value
.0300
.5606
.8724
.8138
.2112
.6147
.8768
.6147
.6370
.4419
-

When using Poisson regression to compare the rates of CAUTI in
both phases, divided into 9- to 12-month periods during the ﬁrst
year, and yearly after the second and third year, our ﬁndings show
a progressive and steady reduction in the incidence of CAUTI
(Table 3). The microorganisms proﬁle shows that, during phase 1,
the predominant isolated uropathogens were Escherichia coli spp
(31%) and Candida spp (27%). In phase 2, the predominant uropathogen was Candida spp (Table 4).

DISCUSSION
If compared with rates of developed countries, the baseline rate
of CAUTI found in this study (10.63 per 1,000 UC-days) was 10-fold
higher than the 1.5 CAUTI rate per 1,000 UC-days determined by the
CDC/NSHN for ICUs in the United States22 and higher than the 2.5
CAUTI rate determined by KISS (Krankenhaus Infektions Surveillance System, by its name in German) in Europe.23 In comparison
with pooled CAUTI rates from developing countries, our CAUTI
baseline rate was similar to the international INICC reports published in 2012 (6.3 CAUTIs per 1,000 UC-days).9 Within the few
studies addressing the burden of CAUTIs in Turkey to our knowledge, the CAUTI rate of our study was similar to the rate found in
another study conducted in Turkey, showing 8.3 CAUTIs per 1,000
UC-days.24
The INICC multidimensional approach for CAUTI included
the following elements: First, the implementation of a practice
bundle consisting of training on care,18 maintenance, alternatives
to indwelling catheters13; HH12; education and training on procedures for catheter insertion, management, and removal; inserting
UCs only when needed; removing them when not necessary14;
and maintaining unobstructed urine ﬂow, among other interventions. Second, education and training sessions provided to HCWs
about infection preventive practices. Third, CAUTI outcome

surveillance by applying the deﬁnitions for CAUTI developed by the
US CDC/NHSN.21 Fourth, process surveillance to monitor compliance with easily measurable infection control measures for CAUTI
prevention, including HH performance. Fifth, feedback on CAUTI
rates. Sixth, performance feedback on process surveillance,15 particularly by reviewing and discussing charts results at monthly
infection control meetings.
In different previous studies performed by INICC member
hospitals, it was shown that implementation of a multidimensional
approach for CAUTIdwhich includes a bundle of interventions,
education, outcome and process surveillance, feedback of CAUTI
rates, and performance feedbackdresulted in signiﬁcant reductions in rates of CAUTI in Argentina (21.3 vs 12.39 CAUTIs per 1,000
UC-days, respectively),25 in adult ICUs (7.86 vs 4.95 CAUTIs per
1,000 UC-days, respectively),26 and in pediatric ICUs (5.9 vs 2.6
CAUTIs per 1,000 UC-days, respectively).27
In a previous study of INICC, we included this population of
Turkey merged with the population of other 15 countries, but
the reason why we have now reported these data of Turkey as
a separate subgroup lies in the fact that this population has
signiﬁcantly different features and outcomes from the overall
population of the previous study.26 In the present study, patients’
characteristics, such as gender and presence of underlying
diseases, did not vary during the whole study period, showing
similar patient intrinsic risk in both study phases. However, there
was a signiﬁcant increase in the proportion of trauma admissions
and in the mean of average severity of illness score during phase 2,
meaning that the patient intrinsic risks were higher in the intervention period.
After the implementation of the INICC multidimensional
approach, we found an improvement in process surveillance rates,
with higher HH compliance and high compliance with other
measures, such as correct position of UC (without obstructing the
urine ﬂow) and collecting bag hanging (to avoid urine reﬂux).
During the study period, the high CAUTI rate at baseline was
reduced from 10.63 to 5.65 per 1,000 UC-days, showing a 47% CAUTI
rate reduction and evidencing the effectiveness of the applied
multidimensional approach. Regarding the microorganisms proﬁle,
we identiﬁed predominance of E coli spp and Candida spp during
both periods, which is similar to other studies conducted in limited
resources countries.9
Study limitations
This study has many limitations. First, our ﬁndings are not to be
generalized to all ICU patients from Turkey. However, in this study,
it was proved that a multidimensional approach is fundamental
to understand and ﬁght against the occurrence of CAUTI in the
ICU setting of Turkey. Second, we did not count on the necessary
resources to collect more data on process surveillance and measure
compliance with all the elements included in our bundle. Therefore, we could not evaluate the implications of individual interventions or other contextual factors related to the ICU or hospital.
These data would greatly contribute to advance the knowledge on
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quality improvement in this setting of hospitals from Turkey and an
accurate description of the successful results of our approach.
Nevertheless, our main goal was to reduce the high baseline CAUTI
rates found in our ICUs, and, although our interventions were
inexpensive, the individual evaluation would have required more
allocation of time, contributing to unnecessary harm for ICU
patients. Third, the setting of 3-month baseline period may be short
and might have overestimated the effect of our intervention. From
the statistical perspective, we obtained a sufﬁcient sample size
during the baseline period, and conﬁdence intervals for the baseline rate were narrow. Although this relatively short baseline period
may impact the standard error of our estimates, we consider this
did not cause a bias in the results because there are not systematic
differences between the compared groups. Finally, another limitation was the lack of a control group in our study, which would have
been highly relevant to account for any confounders during the
intervention period.
CONCLUSION
This study is the ﬁrst multicenter study to report a substantial
reduction in CAUTI rates in the ICU setting of Turkey, proving
this kind of infection control approach successful. Although some
patients’ intrinsic risks were higher during the intervention
period, a multidimensional approach including improved compliance with CAUTI preventive measures resulted in signiﬁcant
reductions in the CAUTI incidence rate. These systematically
collected data serve to guide ICPs in their strategies for improvement of patient care practices. Additionally, these ﬁndings can
promote a wider acceptance of infection control programs in
hospitals, leading to signiﬁcant CAUTI reductions worldwide.
Within the INICC network, investigators are provided with
training and methodological tools to implement an effective
infection prevention programs. Furthermore, the publication of
these ﬁndings contributes to foster relevant scientiﬁc evidencebased literature from developing countries. For this reason,
every hospital is invited to participate in the INICC project, which
was set up to respond to the compelling need in the developing world to signiﬁcantly prevent CAUTIs and their adverse
effects.
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