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Indwelling Urinary Catheter: Effect of Training on Nurses Knowledge and Skills
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Abstract:

Background: Catheter Associated Urinary Tract Infections (CAUTI) is the most common
Healthcare Associated Infections (HAIs) worldwide; the incidence has been reported to be
approximately 35%. CAUTI has been associated with increased morbidity, mortality, hospital cost,
and length of stay. Changing the behavior towards the urinary catheter practices and renewing the
nurses' awareness about CAUTI come through education.

Objectives: Assessment of nurses' knowledge and skills regarding the indwelling urinary catheter
management. Design, implement and evaluate the effect of the training on nurses' knowledge and

skills.

Methods : Total sample of the working nursing staff (N=190) in one of Cairo University hospitals,
Training needs assessment were done, planning for knowledge and skills training and evaluation for
the training through comparing Pre and post- tests results were done.

Results: Nurses knowledge and practice median score regarding urinary catheter management had
improved after training from (50/100 to 81.25/100) and from (33.3 to 66.67) respectively. Positive
correlation between knowledge and skills were maintained before and after training.

Conclusions: training for the experienced nurses about CAUTI succeeded to improve their
knowledge and skills with statistically significant difference.

Keywords: Health Care Associated Infections, Catheter Associated Urinary Tract Infection, Cairo
University Hospital.

Introduction: incidence has been reported to be

Healthcare Associated Infections (HAIs) are
major public health problems with high
endemic and epidemic potentials. HAIs are
the most important indicators of quality in
hospitals exerting threats on patient safety,
increasing morbidity, mortality and treatment
cost (V' with an estimated attributable mortality
of 10%.? HAIs are largely avoidable showing
a significant economic impact on both patient
and population levels.®) HAIs rates exceeds
25% in developing countries®” the highest
rates were reported in the Eastern
Mediterranean region hospitals.(! Catheter
Associated Urinary Tract Infections (CAUTI)

1s the most common HAIs worldwide and the

approximately 35%.° CAUTI has been

associated  with  increased  morbidity,
mortality, hospital cost, and length of stay.
Serious  complications that could be
encountered with CAUTI include: cystitis,
pyelonephritis, vertebral osteomyelitis, septic
arthritis, endocarditis, endophthalmitis and
meningitis generally in all patients in addition
to epidedemo-orchitis and prostatitis in males.
©  According to The Egyptian Ministry of
health and Population, CAUTI rates in
intensive care units (ICUs) were 13.05/1000
catheter-days (7 in another study performed in
ICUs of Alexandria, Egypt it was found to be

15.7/1000 catheter-days.®
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The estimated daily risk of developing
CAUTI ranges from 3% to 7%. The longer
catheterization time the higher is the risk of
developing CAUTI. © Some identified major
risk factors that may lead to CAUTI include;
inappropriate  indications,  inappropriate
techniques of insertion as well as inadequate
follow up, daily care and management.?
Reducing the frequency of CAUTI by up to
69% can be fulfilled by following the
recommended infection control measures to
control.!) Preventive measures that have
been proved to reduce CAUTI rates include:
hand hygiene prior to any urinary catheter
manipulation, perineal care and daily review
and follow up to limit the implementation
days of catheter.(?

These preventive scientific evidence based
measures are bundled together by many
institutions formulating a urinary catheter
protocol based guidelines aiming at
standardizing care by which patient outcomes
improve. The CAUTI care bundle includes;
the insertion bundle and the maintenance
bundle, that ensure the daily revision of the
indications for appropriate removal decision
of unnecessary catheters in the proper time.!>)

CAUTI rates reduction approach is a

multidirectional complex process focusing on

adherence to infection prevention and control
principals.(?

Several studies emphasized the important role
of education and training of nursing staff for
better outcome and reduction of complication.
(I9Changing the behavior towards the urinary
catheter practices and renewing the nurses'
awareness about CAUTI come through
education.!® Changing the health care
providers' behavior is considered a challenge
across all healthcare facilities, targeted
educational programs led to increased
awareness with a positive relation between
knowledge and attitude towards management
of urinary catheter.(!”

Justification of the study: Integrated care
bundle to prevent CAUTI in patients admitted
to Cairo University Hospital requires a
multidisciplinary approach and cooperation
from all the stakeholders. Up till now the
work load and financial constrains are the top
priority of the hospital management. The lack
of the bundle implementation necessitates at
least an intervention that focuses on training
the health care providers . Hence, education of
health care providers is proved to change their
behavior positively, nurses- the health care
front liners encountering urinary catheter in

their daily practices- are a good target to
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assess and update their knowledge about
CAUTL

The current study aimed at assessment of
nurses' knowledge and skills regarding the
indwelling urinary catheter management.
Also, design, implement and evaluate the
effect of the training on nurses' knowledge
and skills.

Subjects and Methods:

An interventional study conducted in one of
Cairo university hospitals, a tertiary care
teaching hospital, over a period of 7 months
from February 2018 to august 2018.The study
participants (190) were a total sample of the
working nursing staff in the hospital
distributed over 22 units including 9 intensive
care units (ICUs) and 13 other in-patient
wards. Gathering up of the nurses required
dividing them in small groups of 10-15 nurses
each on different days in order not to disturb
the workflow negatively. The study phases
included:

1. Baseline assessment of participant nurses’
knowledge and practice was conducted for
two groups of nurses each week over a period
of 14 weeks. This includes: Participants’
knowledge assessment, was done through a
self-developed & well-organized
questionnaire consisting of 2 sections. The

first is for the demographic characteristics of

the participants & the other containing 16
questions on hospital acquired infections
caused by invasive medical procedures
generally and CAUTI risk factors and
methods for prevention specifically. The
questionnaire was translated from English to
Arabic by the investigators and retranslated
again to English assure accuracy. Its items
were adopted from AHRQ (Agency for Health
Care Research and Quality) & Gould et al.®!®)
It took the participants 30 minutes to fulfill.
Practice assessment: Each nurse was asked
individually to demonstrate Foley catheter
insertion on a simulation model. Each
participant underwent observation and her
technique was evaluated using a standardized
18-item checklist, using a 2-point scale
(satisfactory, unsatisfactory).

2. Planning for the intervention: Specially
designed training course was prepared in 3
weeks based on the analysis of the initial base
line assessment including theoretical and
practical sessions; Theoretical lecture on all
infection control knowledge and practice
concerning CAUTIs that nursing staff should
know and practice. Arranging for the audio
visual and practical training tools and required
logistics were done in this phase on the
correct catheter insertion technique using the

standardized skill list.
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3. Interventional implementation: Was done
interactively in small groups over a period of
another14 weeks. The education/training day
schedule included: Two theoretical sessions
20 minutes each, 15 minutes for discussion
and a break of 10 minutes in between
providing the required knowledge about:
Hospital acquired infection: Over view
,CAUTT: risk factors and how to prevent in
practical life. An educational video of 15
minutes duration was presented at the end of
theoretical sessions and included information
on the standard care for urinary
catheterization. Another practical session of
20 minutes duration where each participant
had a further opportunity to practice the
insertion using the skills checklist, managed
by a high nurse, followed by the educational
video, to ensure better maintenance of the
acquired knowledge.

To motivate the nurses for active participation
distribution of official certificate approved by
Cairo University Hospitals management took
place at the end of training. Added to
selecting the training site in a lecture hall
situated in-between the wards as the
environment that was suitable and
comfortable for the nurses regarding the seats,

ventilation, audiovisual aids and coffee

breaks.

4. Post training assessment was done using the
same methods of the baseline assessment and
was performed after one month of conducting
the training. Both knowledge & skills were
matched & compared pre and post-
intervention to determine the effectiveness of
the education intervention in enhancing
aseptic Foley catheter insertion techniques
knowledge & practice performance in a
tertiary care setting.

Statistical Analysis: Data entry, cleaning and
analysis were carried out using SPSS 21.0
(SPSS Inc. IBM, USA). Descriptive statistics
were used to characterize the research sample.
Quantitative data was expressed using mean,
standard deviation, median and interquartile
range (IQR). Categorical variables were
reported as percentages. Nonparametric tests
of significance namely McNemar test and
Wilcoxon Signed Ranks test were used to
measure the change of responses of the
participants before and after the intervention;
the first for categorical variables and the
second for continuous scores. Spearman’s rho
test was performed to estimate correlation
between different scores before & after the
intervention. P value of <0.05 was considered
significant.

Ethical considerations: Approval for the

study was obtained from the research ethics
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committee faculty of medicine, Cairo
University. Administrative approvals were
obtained from the hospital director.
Anonymity was guaranteed to all the
participants. The whole data was kept
confidential.

Results: Among all the participant nurses
(n=190); the mean years of working
experience is almost 20 years. One quarter of
them expressed encountering the concept of
infection control during their basic education
curricula. However, more than 90% of them
have previously attended training related to
infection control with a median of two
training courses and IQR of (1-3) courses all
through their working years (Table 1).
Regarding participants’ knowledge about
Urinary tract catheterization there was a
significant difference between the proportions
of participant nurses responding correctly to
the 16 knowledge items presented to them in
the testing questionnaire before and after the
intervention. Collectively their median score
from 100 point was (50) before the
intervention and jumped to be (81.25) after
the intervention (Table 2).

The participants’ practice had improved
significantly in  urinary catheterization
management (18 items) after intervention,

except for two items, for which the responses

improved but not significantly, which were;
“Correct leveling of urine collection bag” &
“Correct emptying of urine collection bag”.
Collectively, there was an overall significant
improvement in practice score after the
intervention (66.67 versus 33.33) (Table 3).

There was a positive moderate significant
correlation between knowledge and practice
scores before the intervention with a
correlation coefficient of (0.444) & p value <
0.01. This positive significant correlation
remained after the intervention but with a
correlation coefficient of (0.269), using

spearman’s rho test.

Discussion:

In the present study the studied nurses
showed a long working experience with a
median of 21 and IQR of (20-25) years.
According to Madeo and Roodhouse (9 it
was expected for a qualified nurse of at least 4
years of work experience to comprehend
minimally the basics of indwelling urinary
catheter management best practice. These
long years of experience manifested in their
sincere cooperation and interaction with
trainers during the workshop implementation.
One quarter of the nurses declared confronting
topics about infection control during their

education period and more than 90% had
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previously attended training related to basics
of infection control with a median of 2
training courses and IQR (1-3). None of the
nurses had attended any training tackling
specifically urinary catheters management and
hence conducting an initial assessment for
their baseline knowledge was a must. The
results of the baseline assessment were found
unsatisfactory. These results were done
aiming at training assessment needs regarding
urinary catheter management and accordingly
the training sessions were conducted. The
participants’ median score of knowledge had
jumped from 50 prior to training into 81.25
out of 100 points after implementation of the
special designed training based on their
training assessment needs. This is consistent
with Nazarko @” who emphasized that in
order to help updating and keeping the health
personnel knowledge and skills it is important
to tailor made the training design according to
the need of trainees.

The total satisfactory level and the statistically
significant difference in the nurses' knowledge
pre and post training sessions reflects the
positive effect of the training interactive
approach with full active participation of the
nurses based on their training needs. That is
congruent with Drekonja et al. ?! findings

who stated that the significant improvement in

test scores following training workshops
requires explanations of concepts to apply the
best practice techniques for the management
of an indwelling urinary catheter is considered
a highly effective form of teaching. Similarly
Yoon, et al. and Fink et al. > 22 highlighted
the role of care givers education and training
especially the nurses on the urinary catheter
management to ensure the best practice in
favoring the patient outcomes and to reduce
the possible complications that might

happened.

As regards the nurses' urinary catheter
management practice total competency level,
results of this study revealed the highly
statistically significant differences between
level of acquired nurses’ practices pre/post the
interactive training (Practice median score of
66.67 post training versus 33.33 pre training ,
P< 0.0001 ). These findings indicate that the
training was successful and the role of trainers
was a right way in lab skills to get the best
practices technique for wurinary catheter
management. In this context, Harrods et al- ¥
emphasized the importance of practically
applying what was learned will help retaining
and utilizing the acquired best practice urinary
catheter management knowledge in the future

daily practice from insertion to maintenance
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till safe removal. A point of view that is
second to be respected in the future practice
which is of extreme importance for the
sustainability of the acquired best practice was
mentioned by Willson et al.?» and Altun and
Karakoc.® They ensured the importance of
implementing a sustained program for
education, observation and continuous
planned wupdating following the training
intervention to ensure retaining and utilizing
what was learned in practice.

In the current study positive correlation was
found between total level of knowledge and
practice before training and remained positive
after training. This goes in line with the
previously mentioned findings when the level
of both knowledge and practice were low
prior to the training intervention the
correlation between them was found to be
positive. When both level of knowledge and
practice improved after the intervention, the
correlation remained positive with better level
of knowledge and practice. Similar results
were stated by Oman et al. '® who confirmed
the positive relation between knowledge and
behavior among the studied nurses towards
urinary catheter management. They stated that
changing the nurses' behavior is considered a
challenge in all healthcare facilities and the

early their engagement with an

interdisciplinary targeted educational initiative
the increased awareness level will be
achieved.

Limitations of the study: Assessment of the
practice on a dummy does not necessarily
reflect the usual daily behavior of the nurses
during the work pressure. However it assures
that nurses attain the correct knowledge.
Follow up of the nurses daily practice in the
future is considered a challenge, either by
direct observation with the possible
Hawthrone effect potential or through self -
assessment that tends to overestimate
compliance.

Conclusion: In conclusion, refreshment
training for the experienced nurses about
CAUTI succeeded to improve their
knowledge and practice with high significant
difference. It also affirmed the correlation
between nurses' knowledge and practices after
the intervention.
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Table (1): Characteristics of the Participants Nurses at Cairo University Hospital.

Characteristics (N=190)

Years of work within current department:
Mean+SD 154+8.23

Median (IQR) 16(8-21.5)

Years of working experience:
Mean£SD 19.8+7

Median (IQR) 21(20-25)

Ever studied infection control curricula: # (%)

Yes 45(25.3%)

No 133(74.7%)

Ever attended infection control training/courses: n (%)

Yes 171(91.9%)

No 15(8.1%)

No of attended courses for those who attended:
Mean+SD 2.4+1.3

Median (IQR) 2(1-3)

SD: standard deviation, IQR=interquartile range. Numbers may count to less than the total because of missed

responses,valid percents were used.
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Table (2): Responses of participants regarding Urinary tract catheterization knowledge,
before & after intervention.

Knowledge Items Correct responses of participants n (%) P value

Before intervention | After intervention

Definition of invasive procedures 47(24.7) 107(56.3) 0.000*
Identification of encountered invasive 89(46.8) 127(66.8) 0.000*
procedures in daily practice

Invasive procedures possible 93(48.9) 148(77.9) 0.000*
complications

How common are CAUTIs 38(20) 176(92.6) 0.000*
Risk factors of CAUTIs 54(28.4) 118(62.1) 0.000*
Diagnosis of CAUTIs 70(36.8) 120(63.2) 0.000%
Sources of CAUTIs 48(25.3) 131(68.9) 0.000*
CAUTI causative agents 43(22.6) 160(84.2) 0.000*
Timing of urinary catheter removal 102(53.7) 148(77.9) 0.000%
Sometimes type of urinary catheter 135(71.1) 169(88.9) 0.000
determine timing of removal

Indications of urinary catheters 168(88.4) 188(98.9) 0.000*
CAUTI prevention methods 103(54.2) 172(90.5) 0.000*
Who is in charge of urinary 120(63.2) 182(95.8) 0.000*
catheterization

Water intake requirement during urinary 147(77.4) 184(96.8) 0.000*
catheterization

Urinary drainage system requirement 72(37.9) 184(96.8) 0.000*
Maintenance of catheter’s sterilization 128(67.4) 155(81.6) 0.000%

before and after installation

Knowledge score: Median (IQR) 50(31.25-62.5) 81.25(68.75-93.75) | 0.000%**

IQR=interquartile range, *McNemar test, ** Wilcoxon Signed Ranks test.
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Table (3): Urinary Tract Catheterization Practice Among the Participant Nurses, Before & After

Intervention.
Practice Items Correct responses of participant’s n P value
(%)
Before After
intervention intervention
Required PPE during urinary catheter 32(16.8) 72(37.9) 0.000*
installation
Correct application of antiseptics 10(5.3) 73(38.4) 0.000*
Caring for the urethra 10(5.3) 78(41.1) 0.000*
Using soap & water in cleaning perineal area 43(22.6) 188(98.9) 0.000*
Correct cleaning of women perineal area 79(41.6) 168(88.4) 0.000*
Use of lubricant during catheter introduction 76(40) 180(94.7) 0.000%
Correct fixation of the catheter to the body of 100(52.6) 180(94.7) 0.000*
the patient
Fastening the urine bag to the side bars of the 89(46.8) 152(80) 0.000*
patient’s bed
Correct leveling of urine collection bag 54(28.4) 59(31.1) 0.590*
Correct emptying of urine collection bag 45(23.7) 61(32.1) 0.053*
Specifying a waste container of urine 98(51.6) 152(80) 0.000*
collection bag for each patient
Correct evacuation of urine collection bag is 98(51.6) 188(98.9) 0.000*
the duty of nurse
Timing of urinary catheter rinsing 94(49.5) 168(88.4) 0.000*
Can directly take urine samples from urine 26(13.7) 32(16.8) 0.000*
collection bags
Noticing the color and turbidity of urine can 49(25.8) 163(85.8) 0.000*
be done by looking in the urine bag
Inform doctors about any changes in the 145(76.3) 184(96.8) 0.017*
urinary catheter system
Correct arrangement for urinary 41(21.6) 184(96.8) 0.000%
catheterization tray
Correctly documenting information upon 0(0) 74(38.9) | ---—---
catheterization
Practice score: Median (IQR) 33.33(11.11-50) 66.67(61.11- 0.000**
77.78)

IQR=interquartile range, *McNemar test, ** Wilcoxon Signed Ranks test.
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