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Abstract
BACKGROUND: Lack of knowledge about causes and strategies to prevent catheter-acquired urinary tract infections 
(CAUTIs) requires an intervention that focuses on providing all evidence-based information to decrease the incidence 
of CAUTIs in admitted intensive care units (ICU) patients. Improving the nurses’ knowledge will eventually help in 
the reduction of CAUTIs.

AIM: We aimed to investigate the improving nurses’ knowledge about prevention of catheter acquired urinary tract 
infections in intensive care units.

METHODS: The present study is a h ealth system-operational research, pre-test–post-test design with a control arm 
study. The study was conducted in two ICU units in one of the University hospitals, Cairo, Egypt, involving a total 
sample of 42 nurses. Self-administered questionnaires were used to assess nurses’ knowledge about CAUTIs. The 
intervention was implemented through on job educational training sessions to nursing staff. Cochran Q was used to 
test the effect of the intervention on a satisfactory level of knowledge.

RESULTS:  Knowledge score improved from 61.4 ± 14.1 in pre-test to 90.5 in the early post-test (EP) test done 
after 1 week to 91.3 in late post-test ( LP) done after 1 month among nurses of the intervention ICU (p < 0.001).  The 
percentage of nurses reporting a satisfactory level of knowledge significantly increased from 13.3% in the pre-test to 
90% and 93.3% in follow-up (EP and LP, respectively) in the intervention ICU (p < 0.05)

CONCLUSION: The implemented training and education strategy used were effectively improved ICU nurses’ 
knowledge concerning CAUTI.
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Introduction

Healthcare-associated infections (HCAIs) 
are fundamental causes of morbidity and mortality in 
developing countries. A hospital environment encourages 
certain infections to develop as contaminated medical 
instruments, untrained healthcare professionals, 
unclean hospital environment, and lack of clear infection 
control guidelines contribute to developing the HCAIs. 
The prevalence of HCAIs is 10–30% in developing 
countries and 5–10% in developed countries [1].

Indwelling devices, such as urinary catheters, 
raise the risk of critically ill patients. Catheter-associated 
urinary tract infection (CAUTI) is one of the most 
widespread device-related HCAIs, accounting for more 
than 30% of hospital infections [2]. During hospitalization, 
from 10% to 25% of patients may receive indwelling 
urinary catheters, of whom 20% suffer from urinary tract 
infection. The daily risk of acquisition of urinary infection 
varies from 3% to 7% when an indwelling urinary 
catheter remains in place. Around 50% of patients are 
infected after 15 days of installation of the catheter, and 
almost 100% of them are infected after 1 month [3].

UTIs account for more than 12% of reported 
infections in US acute care facilities. More than 67% of 
these identified UTIs were linked with indwelling urinary 
catheters [4], [5].

The incidence of CAUTI varies significantly 
according to the type of hospital setting and ICU [6]. 
In Egypt, prospective surveillance was conducted from 
April 2011 to March 2012 in 46 ICUs from 11 hospitals. 
Of 472 HCAIs identified, 47% were pneumonia, 22% 
were bloodstream infections, and 15% were urinary 
tract infections [5].

HCAIs reflect a multifaceted problem that 
requires a multifaceted approach to solve [7]. According 
to evidence-based studies, incorporating care bundles 
are critical to preventing HCAIs in intensive care 
units and reducing mortality and morbidity rates [8]. 
Evidence-based interventions focus on adapting 
the best practices using patient safety improvement 
programs as an approach to increased awareness and 
compliance [9].

Infection control practices are essential for 
nurses. Nurses have a unique opportunity to reduce the 
likelihood of HCAIs [10].

Since 2002
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Nurses are the primary providers of infection 
control-related patient education [11]. Recent studies 
have identified the knowledge gap between nurses, 
particularly in monitoring the need for infection control-
related patient education, and their reluctance to 
remove the catheter as soon as it is no longer required 
in some healthcare facilities [12].

The importance of education is that it is the key 
to quality patient care. Nurses who have continuous 
training in best practice become the forming backbone 
of quality patient care and the health care organizations. 
Frontline nursing staff plays a key role in positive 
outcomes related to an indwelling urinary catheter. 
Evidence-based education plays a significant role in 
patient outcomes and decreased CAUTI rates [13]. We 
aimed to investigate the improving nurses’ knowledge 
about prevention of catheter acquired urinary tract 
infections in intensive care units.

 Methods

Study hypothesis

The introduction of educational training to 
intensive care units would improve nurses’ knowledge 
about urinary catheterization and daily care.

Study design

The present study is a h ealth system-
operational research, an intervention study pre-test, 
and post-test design with a control arm. This study was 
conducted in two selected intensive care units that 
reported the highest CAUTI rates in one of the University 
Hospitals in Cairo, Egypt. The highest priority unit was 
selected as the intervention ICU, and the second-
highest priority unit was selected as the control ICU. 
These two units were selected conveniently according 
to the hospital’s administration approval. This study 
was conducted for 20 months, from July 2018 to March 
2020. In health-system operational research, routinely 
collected data are used to determine methods of 
delivering more effective, efficient, and equitable health 
services [12].

Study sample

A total sample of nurses was collected. All 
nurses working force in both ICUs were included in the 
study: 30 nurses in the intervention ICU and 12 nurses 
in the control ICU.

Study tools/instruments

Assessment of knowledge among nurses 
was done using a standardized self-administered 
questionnaire. The knowledge questions were 
summarized into six domains adopted and 
modified from CDC CAUTI guidelines and 
Abdelmoaty et al. questionnaire after the authors’ 
permission [14], [15], [16]. The questionnaire consisted 
of 46 MCQs, true or false, and enumerated questions 
(46 questions). It included these six domains:
a) General knowledge about IC activities (five

questions)
b) Specific knowledge about urinary catheter

infections (seven questions)
c) Knowledge about urinary catheter insertion (12

questions)
d) Knowledge about daily catheter care

(maintenance) (nine questions)
e) Knowledge about urinary bag care (ten

questions)
f) Knowledge about components of CAUTI

bundle and documentation (three questions).

Study phases and data collection

The study was conducted over three phases:
• Phase 1: Baseline pre-intervention assessment
• Phase 2: Study intervention
• Phase 3: Follow-up post-intervention

assessment
The selected ICUs were visited four times

per week, and all nurses were approached during the 
morning and afternoon shifts, where the purpose and 
nature of the study were explained. The researcher 
was available at the study ICUs when filling the data 
collection sheet to answer any questions and provide 
the needed explanations. Filling this sheet required 
about 15−20 min from each nurse. Nurses’ knowledge 
was assessed using a standardized self-administered 
questionnaire to test knowledge about infection control 
policies focusing on urinary catheter insertion steps 
and daily care and provide baseline data to tailor the 
intervention package accordingly.

The intervention package included in the study:
1. Four educational face-to-face sessions were

conducted to train nurses (around ten nurses
in each session, each lasting for 45 min) on
principles of infection control regarding urinary
catheter insertion and daily care through a
PowerPoint presentation and educational videos
followed by an early post-test assessment (EP
test) using the same questionnaire.

2. There were ten job training sessions, with
support and monitoring conducted in small
groups (2−3 nurses).
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Both ICUs were assessed at recruitment (pre-
test) immediately after recruitment (early post-test [EP 
test]), then assessed 1 month after recruitment (late 
post-test [LP test]).

Statistical analysis

All collected questionnaires were revised for 
completeness and consistency. Pre-coded data were 
entered into the Statistical Package of the Social 
Science Software program, version 23 (SPSS), to be 
statistically analyzed.

Quantitative data were examined for normality 
distribution using the Kolmogorov–Smirnov test. Data 
were summarized using mean and standard deviation 
(SD) for normally distributed quantitative variables 
and median and interquartile ranges (IQR) for non-
normally distributed quantitative variables. In contrast, 
numbers and percentages were used to summarize 
qualitative variables. Cochran Q test was used to test 
the effects of the intervention on qualitative variables. If 
a statistically significant difference was detected, post 
hoc analysis (with the McNemar test) was conducted 
with a Bonferroni correction applied.

Scoring system of knowledge

Total scores < 70% were considered 
unsatisfactory, and scores of 70%−100% were 
considered satisfactory.

Ethical considerations

All the studied participants were treated 
according to the Helsinki Declaration of biomedical 
ethics. Consent was obtained after demonstrating the 
study’s objectives, data confidentiality, and study impact. 
The study protocol and tools used in data collection 
were revised and approved by the ethical committee of 
Kasralainy Faculty of Medicine (D-2-2020).

Results

The mean age of nurses was 37.5 and 
32.1 years in the intervention and control units, 
respectively (Table 1). Nurses and high nurses 
constituted the working force with 86.7% and 13.3% 
in the intervention unit, and 83.3% and 16.7% in 
the control unit. All nurses of the control ICU were 
previously employed in different ICUs before starting 
to work in the current ICU, and 91.7% of them had 
attended previous infection control courses with 
a statistically significant difference between them 
and those of the intervention ICU (p = 0.04 and 

< 0.001, respectively). The percentage of nurses with 
experience of more than 15 years was higher in the 
intervention unit, 57.9%, compared to the control unit, 
50% (Figure 1).

Figure 1: Total knowledge score at baseline, early and late follow-up 
among studied nurses in intervention and control ICUs

A significant improvement was observed 
in the total knowledge score and scores of the 
individual domains among nurses in the intervention 
ICU compared to the control ICU. In the intervention 
ICU, the total knowledge and individual domain 
scores showed a statistically significant improvement 
between the baseline and early and late follow-ups, 
while there was no significant improvement between 
the early and late follow-up scores. In the control ICU, 
there was no statistically significant improvement 
in the total knowledge scores of nurses (p > 0.05) 
(Table 2).

Baseline data showed that nurses had a high 
knowledge gap in steps and importance of urinary catheter 
daily care, urinary bag care, and urinary catheterization 
documentation. Following the intervention, the 
percentage of nurses reporting a satisfactory level of 

Table 1: Sociodemographic characteristics of nurses working 
in the selected intensive care units
Variables Intervention ICU (n = 30) Control ICU (n = 12) p
Age

Mean ± SD 37.5 ± 11 32.1 ± 11.1 0.21
Median (IQR) 39 (25–48) 26 (23.5–43.5)

Sex, n (%)
Female 26 (86.7) 10 (83.3) 1
Male 4 (13.3) 2 (16.7)

Qualifications, n (%)
High nurse 4 (13.3) 2 (16.7) 1
Nurse 26 (86.7) 10 (83.3)

Previous employment and IC 
background, n (%)

Had previous employment 21 (70) 12 (100) 0.04
Attended IC courses 5 (16.7) 11 (91.7) < 0.001
Studied IC during high 
education

20 (66.7) 11 (91.7) 0.13

Experience (years), n (%)
<5 8 (42.1) 4 (33.3) 0.18
6–10 0 2 (16.7)
11–15 0 0
>15 11 (57.9) 6 (50)

IC: Intensive care, ICU: IC units, SD: Standard deviation, IQR: Interquartile range
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knowledge for all the knowledge domains increased 
significantly during follow-up (EP and LP) in comparison 
to the baseline assessment in the intervention ICU (p < 
0.05). In contrast, there was no change in the percentage 
of nurses reporting a satisfactory level of knowledge in 
the control ICU (p > 0.05).

Discussion

Our study reported that knowledge among 
the nurses of the intervention unit improved after 
conducting CAUTI educational training. Consistent 
with our results, a study was done in a similar 
environment in one of Cairo University Hospitals 
by Abdelmoaty et al., 2020, who reported that the 
nurses’ median knowledge score had increased 
significantly after implementing CAUTI training [16]. 
Furthermore, in correspondence to our findings, a 
study performed by Yazici et al., 2018, who reported 
that the baseline knowledge score of nurses improved 
after implementing educational training with a 
significant increase in knowledge (p < 0.001) [8]. This 
demonstrates the success of the planned adopted 
training strategy in the present study.

Our study comes in agreement with Mosbeh 
et al.; 2019, who reported that total knowledge scores 
improved after CAUTI bundle education in the ICUs 
of Beni-Suef University [17]. Another study performed 
by Mohammed and Hamza, 2019 in ICUs of a hospital 
in Iraq reported that nurses had a shallow satisfactory 
knowledge before intervention and significantly 
increased after educational sessions [18]. Another study 
in Egypt conducted by Abdel-Hakiem and Hamza, 2018 
implemented a urinary care bundle through teaching 
sessions for nurses at one of the Cairo University 
Hospitals. Knowledge level was significantly improved 

by 80% [19].
Another study was carried out in the USA in 

2018, where education sessions about proper urinary 
catheterization trained nurses improved their knowledge 
levels significantly [20].

As for nurses of the control unit, there 
was no statistically significant difference between 
Pre-test, EP test, and LP test in most domains of 
knowledge. 

Study limitations

1. Nurses’ resistance to being involved and
educated at the beginning of the intervention.
The rationale for compliance to the CAUTI
bundle was emphasized, and the danger of
non-compliance to themselves and patients
was highlighted on several occasions.

2. The control ICU was followed up first for EP
and LP tests to avoid exchanging information
between staff if both ICUs followed up
simultaneously. Then, the intervention started
in the intervention ICU and was followed
up sequentially for EP and LP tests, and it
was very challenging as there was a fear of
exchanging information in the control ICU.

Conclusion

Evidence-based training and education 
of nursing staff have succeeded in improving their 
knowledge level significantly. This highlights the 
significance of continuous training, supervision, and 
monitoring of nurses to ensure their compliance with 
urinary catheterization and daily care infection control 
guidelines.

Table 2: Nurses reporting satisfactory level of knowledge during the baseline and follow‑up assessment in both units
Domains of knowledge Intervention unit Control unit

Pre-test (n = 30), 
n (%)

EP test (n = 30), 
n (%)

LP test (n = 30), 
n (%)

p Post hoc test Pre-test (n = 12), 
n (%)

EP test (n = 12), 
n (%)

LP test (n = 12), 
n (%)

p

A-infection control activities 12 (40) 25 (83.3) 24 (80) 0.001 P1 0.004 2 (16.7) 3 (25) 5 (41.7) 0.2
P2 0.08
P3 1

B-urinary catheter infections 10 (33.3) 29 (96.6) 29 (96.6) < 0.001 P1< 0.001 3 (25) 3 (25) 3 (25) 1
P2< 0.001
P3 1

C-urinary catheter insertion 12 (40) 25 (83.3) 29 (96.6) < 0.001 P1 0.007 4 (33.3) 4 (33.3) 2 (16.7) 0.6
P2< 0.001
P3 0.1

D-urinary catheter care 7 (23.3) 28 (93.3) 28 (93.3) < 0.001 P1< 0.001 5 (41.7) 3 (25) 6 (50) 0.3
P2< 0.001
P3 1

E-urinary bag care 4 (13.3) 24 (80) 25 (83.3) < 0.001 P1< 0.001 0 (0) 1 (8.3) 0 (0) 0.3
P2< 0.001
P3 1

F-CAUTI bundle and documentation 2 (6.6) 20 (66.6) 22 (73.3) < 0.001 P1< 0.001 0 (0) 0 (0) 1 (8.3) 0.3
P2< 0.001
P3 0.7

Total 4 (13.3) 27 (90) 28 (93.3) < 0.001 P1< 0.001 2 (16.7) 3 (25) 3 (25) 0.1
P2< 0.001
P3 0.6

P1 between Pre-test and EP test, P2 between pre-test and LP test, P3 between EP test and LP test. LP: Late post-test, EP: Early post-test, CAUTI: Catheter-acquired urinary tract infections



E - Public Health Public Health Disease Control

642 https://oamjms.eu/index.php/mjms/index

References

1. Noor A, Ishaq AR, Jafri L, Jabeen F, Rani R, Kiani BH, et al.
Health Care Associated Infections (HCAIs) a New Threat for
World; U-Turn from Recovery to Death. Campylobacter [Working
Title]; 30 April, 2021. Available from: https://www.intechopen.
com/chapters/76534. [Last accessed on 2022 Feb 12].

2. Snyder MD, Priestley MA, Weiss M, Hoegg CL, Plachter N,
Ardire S, et al. Preventing catheter-associated urinary tract
infections in the pediatric Intensive Care Unit. Crit Care Nurse.
2020;40(1):e12-7. Available from: https://pubmed.ncbi.nlm.nih.
gov/32006039/. [Last accessed on 2022 Feb 12].

3. Selim SM, Rashad A, El-Seoud A, Allah A, Mohamed H, Salah A,
et al. Effect of infection control program on catheter associated
urinary tract infection in Intensive Care Units At Zagazig
University Hospital. Zagazig Univ Med J. 2018;24(5):420-36.
Available from: https://zumj.journals.ekb.eg/article_13268.html.
[Last accessed on 2022 Feb 12].

4. Clayton JL. Indwelling urinary catheters: A pathway to health
care-associated infections. AORN J. 2017;105(5):446-52.
https://doi.org/10.1016/j.aorn.2017.02.013
PMid:28454610

5. See I, Lessa FC, ElAta OA, Hafez S, Samy K, El-Kholy A, et al.
Incidence and pathogen distribution of healthcare-associated
infections in pilot hospitals in Egypt. Infect Control Hosp
Epidemiol. 2013;34(12):1281-8. Available from: https://www.
cambridge.org/core/journals/infection-control-and-hospital-
epidemiology/article/abs/incidence-and-pathogen-distribution-
of-healthcareassociated-infections-in-pilot-hospitals-in-egypt/1
B4D6357A08DADF2BC1027FA11C771D8. [Last accessed on
2022 Feb 12].

6. Ismail EH, Alshawadfy A, Magrabi MH, Sherief WI. Factors
influencing CAUTI occurrence in one of Egyptian university
hospitals ICU. J Health Med Nurs. 2019;4(6):17-28. Available
from: https://iprjb.org/journals/index.php/JHMN/article/
view/1008. [Last accessed on 2022 Feb 12].

7. Lo E, Nicolle LE, Coffin SE, Gould C, Maragakis LL,
Meddings J, et al. Strategies to prevent catheter-associated
urinary tract infections in acute care hospitals: 2014
update. Infect Control Hosp Epidemiol. 2014;35(5):464-
79. Available from: https://www.cambridge.org/core/
journals/infection-control-and-hospital-epidemiology/article/
abs/strategies-to-prevent-catheterassociated-urinary-
tract- infect ions-in-acute-care-hospitals-2014-update/
D958834AE54E6AE841B335DA4201A462. [Last accessed on
2022 Feb 12].

8. Yazici G, Bulut H. Efficacy of a care bundle to prevent
multiple infections in the Intensive Care Unit: A quasi-
experimental pretest-posttest design study. Appl Nurs Res.
2018;39:4-10.

9. Wooller KR, Backman C, Gupta S, Jennings A, Hasimja-
Saraqini D, Forster AJ. A pre and post intervention study to
reduce unnecessary urinary catheter use on general internal
medicine wards of a large academic health science center.
BMC Health Serv Res. 2018;18(1):1-9. Available from: https://
bmchealthservres.biomedcentral.com/articles/10.1186/s12913-
018-3421-2. [Last accessed on 2022 Feb 12].

10. Afzal M, Hussain M. Nurse’s Knowledge and Practice
Regarding Prevention of Surgical Site Infection at Allied Hospital
Faisalabad; 2018. Available from: http://www.ijser.org. [Last
accessed on 2022 Feb 12].

11. Mackay WG, MacIntosh T, Kydd A, Fleming A, O’Kane C,
Shepherd A, et al. Living with an indwelling urethral catheter
in a community setting: Exploring triggers for unscheduled
community nurse “out-of-hours” visits. J Clin Nurs. 2018;27(3-
4):866-75. Available from: https://onlinelibrary.wiley.com/doi/
full/10.1111/jocn.14117. [Last accessed on 2022 Feb 12].

12. Alex J, Ferguson C, Ramjan LM, Montayre J, Lombardo L,
Salamonson Y. Bundle-of-care interventions to improve self-
management of patients with urinary catheters: Study protocol.
Collegian. 2021; Available from: https://www.sciencedirect.com/
science/article/pii/S1322769621001049. [Last accessed on
2022 Jan 27].

13. McNeill L. Back to basics: How evidence-based nursing practice
can prevent catheter-associated urinary tract infections. Urol
Nurs. 2017;37(4):204-7. Available from: https://go.gale.com/
ps/i.do?p=AONE&sw=w&issn=1053816X&v=2.1&it=r&id=-
GALE%7CA503465387&sid=googleScholar&linkaccess=full-
text. [Last accessed on 2022 Feb 12].

14. Hales S, Lesher-Trevino A, Ford N, Maher D, Ramsay A,
Tran N. Reporting guidelines for implementation and operational
research. Bull World Health Organ. 2016;94(1):58. Available
from: http//pmc/articles/PMC4709804/. [Last accessed on
2022 Feb 12].

15. CAUTI Guidelines | Guidelines Library | Infection Control |
CDC. Cdc.gov; 2022. Available from: https://www.cdc.gov/
infectioncontrol/guidelines/cauti/index.html. [Last accessed on
2022 Jan 11].

16. Abdelmoaty AM, Sabry HA, Kenawy AM, ElSebaie EH. Indwelling
urinary catheter: Effect of training on nurses knowledge and
skills. Egypt Fam Med J. 2020;4(1):144-57. Available from:
https://efmj.journals.ekb.eg/article_90206.html. [Last accessed
on 2022 Feb 12].

17. Meddings J, Mosbeh AN, Faheim SS, SAli A. Compliance with
guideline statements for urethral catheterization in an Iranian
teaching hospital. Int J Health Policy Manag. ???;7(2):8-19.
Available from: http://www.iosrjournals.org. [Last accessed on
2022 Feb 12].

18. Mohammed HT, Hamza RA. Effectiveness of educational
program on nurses’ knowledge toward preventing female
catheter-associated urinary tract infections. Indian Journal of
Forensic Medicine & Toxicology. 2019;13(1):230. Available
from: https://www.researchgate. net/profile/Ali-Abdulhussein-2/
publication/331481451_ Serum_IgE_Level_in_Systemic_
Lupus_Erythematosus_ Associated_Nephropathy/
links/5c7c189192851c6950520251/ Serum-IgE-Level-in-
Systemic-Lupus-Erythematosus- Associated-Nephropathy.
pdf#page=237. [Last accessed on 2022 Feb 12]. 

19. Abdel-Hakeim EH, Fathzy Hamza M. The Effect of Implementing
UrinaryCatheter Care Bundle on The Prevention of Catheter-
Associated Urinary Tract Infections. IOSR J Nurs Heal Sci.
2018;7(1):2320-1940. Available from: http://www.iosrjournals.
orgwww.iosrjournals. org. [Last accessed on 2022 Feb 12].

20. Zurmehly J. Implementing a nurse-driven protocol to reduce
catheter-associated urinary tract infections in a long-term acute
care hospital. J Contin Educ Nurs. 2018;49(8):372-7.

https://oamjms.eu/index.php/mjms/index
https://go.gale.com/ps/i.do?p=AONE
https://go.gale.com/ps/i.do?p=AONE

