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Introduction. Transurethral catheterization (TUC) is a common hospital procedure. According to the literature, junior doctors
contribute to the majority of TUC-related injuries. Our aim is to evaluate the immediate and long-term impact of a short
procedure-centric TUC workshop on junior doctor’s confidence, procedural knowledge, and ability to identify potential
complications of catheterization. Materials and Methods. Intern doctors were invited to attend a one-hour workshop on TUC. A
questionnaire was completed before and after the workshop. Three months later, the questionnaire was readministered to assess
the workshop’s long-term impact. The questionnaire consisted of three domains. A: experience, training, and confidence levels
(using 5-point Likert scales), B: procedural knowledge (the highest possible score was 10 points), and C: identification of TUC-
related complications (the highest possible score was 3 points). Results. 81 interns participated and reported a confidence level of
3.03 + 1.05 in performing a straightforward TUC. Preworkshop domain B and domain C were 3.92 + 1.63 and 1.75 + 0.69 points,
respectively. After the workshop, reported confidence levels improved to 3.71 + 1.02 (p < 0.05). Likewise, the scores in domains B
and C increased significantly to 8.85 + 1.40 (p <0.005) and 2.65 + 0.6 (p <0.005), respectively. Three months later, the same
parameters were evaluated, and confidence levels were higher than those of the preworkshop levels at 3.83 + 0.77 (p <0.05). The
average domain B score was 7.85 + 1.88 (p < 0.005), and domain C score was 2.69 + 0.53 (p < 0.005). All scores reported after three
months were significantly better than the preworkshop levels (p <0.005), but there were no statistically significant differences
when compared to the immediate postworkshop scores (p > 0.05). Conclusion. Short peer-led TUC workshops positively impact
intern doctors’ confidence levels, procedural knowledge, and identifying complications.

1. Introduction

Transurethral catheterization (TUC) is a common hospital
procedure, with up to 25% of all hospital patients being
catheterized at one point of their admission [1]. Many
studies indicate that, around 20% of in-patients and 7% of
community-care patients have a urinary catheter [2]. De-
ficiencies in understanding the indications, procedure, and
potential risks may result in injuries with significant short-
and long-term complications [3, 4]. A yearlong study in an
Irish tertiary-care teaching hospital revealed that 6% of all
urology referrals were secondary to injuries from cathe-
terizations performed by junior doctors [5]. Although
considered a core skill, multiple studies have described that

knowledge, confidence, and catheterization exposure were
relatively substandard amongst junior doctors. Grimes et al.
report that 76.1% of foundation doctors do not feel confident
performing the procedure, with the majority not performing
more than five catheterizations at the time of the study [6].
Forsythe et al. present similar results where around 55% of
FY 1 and 2 doctors did not perform more than one male
catheterization, with a higher proportion not performing a
female catheterization [7]. Multiple other studies in France,
Ireland, Nigeria, the Philippines, and the United Kingdom
report similar outcomes [4-10].

In line with most internship programs globally and the
foundation years program in the United Kingdom, it is
expected for intern doctors to attain competency and
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perform TUC independently. It is also part of their in-
ternship logbook, which must be completed satisfactorily to
complete the program [11, 12]. However, findings from the
literature reflect the need for more procedural training and
exposure. Educational theorists have highlighted that
learning practical skills requires some form of mentorship in
order to achieve competency. Miller et al. explain compe-
tency using a pyramid starting with learners knowing about
a procedure and peaking with them performing it inde-
pendently [13]. This can be facilitated for interns via judi-
cious support through mentorship and structured training.
One of the widely researched frameworks is Peyton’s four-
step approach (demonstrate, deconstruct, formulate, and
perform). Peyton’s approach to teaching procedures has
been cited as superior to standard instruction in teaching
technical skills [14]. Having understood the magnitude of
the issue associated with performing catheterization at a
junior level, we think implementing Peyton’s approach in an
informal peer-to-peer teaching setting could be an efficient
and useful educational adjunct. This study evaluates the
value of peer-led workshops in improving intern doctors’
confidence, procedural knowledge, and awareness of pro-
cedure-related complications.

2. Materials and Methods

Intern doctors enrolled in the Ministry of Health’s Intern-
ship Program in the Kingdom of Bahrain were invited to a
one-hour workshop on the basics of catheterization for
junior doctors. The contents and learning objectives of the
workshop were discussed with urology consultants, and it
was delivered by peers who have recently completed their
internship program (junior residents/trainees) under the
supervision of senior urology residents. It consisted of a
lecture, a step-by-step video demonstration of the proce-
dure, and a live simulated demonstration on a manikin. The
lecture covered the following topics:

(a) Basic lower urinary tract anatomy

(b) Equipment used in catheterization

(c) Different types of catheters

(d) Indications and contraindications of catheterization
(e) Potential complications that could occur during or

after the procedure

The interns were invited to complete a self-administered
questionnaire before and after the workshop. Furthermore,
another questionnaire was completed three months after the
workshop to assess long-term retention. The questionnaire
was adopted and modified from similar models used in
previous studies [6, 9]. Each questionnaire consisted of 20
questions distributed across three main domains:

A: experience and confidence
B: procedural knowledge
C: identification of complications

Domain A was measured using a 5-point Likert scale for
confidence parameters. Performance in domains B
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(procedural knowledge) and C (identification of compli-
cations) was measured by calculating the number of correct
answers from a total score of 10 and 3, respectively. Data are
expressed as mean + standard deviation, and statistical sig-
nificance was set at p < 0.05. Analysis was conducted using
the Statistical Package for Social Sciences (SPSS) v23.
Measures of central tendency (mean, median, and mode)
were calculated, and other statistical tests such as the t-test,
ANOVA, and chi-square tests were performed where
applicable.

3. Results

The workshop was attended by 81 interns who were at least
six months into their internship program (Figure 1). Only 3
(3.7%) had performed more than five urethral catheteriza-
tions at the time, and only 17 (20.9%) felt they had adequate
training. The majority of interns (74.4%) felt that a short
workshop would improve their confidence levels. A pre-
workshop assessment of their confidence in performing an
average difficulty and difficult catheterization using a 5-point
Likert scale (1=not confident and 5=highly confident)
showed an average score of 3.03+1.05 and 2.01 +£0.99, re-
spectively (Figure 2). Procedural knowledge was scored out
of a maximum of 10 points, and the average preworkshop
score was 3.92 + 1.63 points (range 0-9 points). Knowledge
of identifying periprocedural complications was similarly
graded out of a maximum of three points with an average
score of 1.75 + 0.69 points (Figures 1, 3, and 4). There was no
significant correlation between the number of catheteriza-
tions performed in relation to procedural knowledge
(p>0.05) and the ability to identify complications
(p>0.05).

All 81 participating interns completed the postworkshop
questionnaire (Figure 1). The mean confidence levels in
performing an average difficulty catheterization rose to
3.71+£1.02 (p <0.05), and confidence in performing a dif-
ficult catheterization increased to 3.00+1.12 (p<0.05)
(Figure 2). There was a drastic change in both domains B and
C of the questionnaire, with procedural knowledge scores
increasing to 8.85 + 1.40 (range 2-10 points) (p < 0.005) and
recognition of complications scores increasing to 2.65 + 0.6
(p <0.005) (Figures 3 and 4). The majority of interns (90.1%)
agreed the workshop as beneficial in improving their un-
derstanding of the procedure and its technicalities.

Three months after the workshop, we invited the par-
ticipants to complete another questionnaire covering the
same domains (Figure 1). Out of the original 81 participants,
62 responded (76.5%). The average number of procedures
performed increased from 1.35+0.89 to 2.16+0.77
(p<0.05), with around 21% having performed more than
five catheterizations (Figure 1). On assessing their confi-
dence with average and difficult catheterizations, a mean
score of 3.83+0.77 and 2.93 +£0.82 points were recorded,
thus showing a sustained improvement compared to pre-
workshop levels (p <0.005) (Figure 2). In contrast, there
were no statistically significant differences in both param-
eters compared to what was recorded immediately following
the workshop (p>0.05). Compared to the immediate



Surgery Research and Practice 3

Pre-Workshop Post-Workshop 3 Month Follow
(n=81) (n=81) Up (n=62)
Domain A
Number of Procedures
Done:
(i) None (i) 16 (19.8%) (i) 1(1.2%)
(i) 1 (ii) 25 (30.9%) (ii) 8 (9.9%)
(iii) 2-5 (iii) 37 (45.7%) (iii) 36 (44.4%)
(iv) 6+ (iv) 3 (3.7%) (iv) 17 (21%)
Mean Confidence Level
in Average TUC 3.03+1.05 3.71%1.02 3.83+0.77
(p <0.05) (p <0.05)
Mealrrll g‘l’fnﬁtziin;%%evel 2.01:£0.99 3.00+1.12 2.93+0.82
(p <0.05) (p <0.05)
Do You Feel That
You’ve Received
Adequate Training?
(i) None (i) 19 (23.5%) @) 3 (3.7%) (i) 0 (0%)
(ii) Minimal (ii) 45 (55.6%) (ii) 25 (30.9%) (ii) 28 (34.6%)
(iii) Adequate (iii) 17 (21%) (iii) 53 (65%) (iii) 34 (42%)
How Much Do You
Think You Benefited 4.38+0.89 4214077
from this Workshop?
(5-Point Likert Scale)
Domain B
5\2‘;?;‘5:11 ffnl‘ggzgﬁes) 3.92+1.63 8.85:+1.40 7.85+1.88
(p <0.005) (p <0.005)
Domain C
Knowledge of
Complications 1.754+0.69 2.65+0.6 2.69+0.53
(Maximum of 3 Points) (p <0.005) (p <0.005)

FIGURE 1: Summary of findings from the intern questionnaire (before and after the workshop and at 3-month follow-up).

Confidence Levels
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FIGURE 2: Reported confidence levels in performing an average difficulty TUC before and after the workshop and at three-month follow-up.

postworkshop questionnaire, the average procedural  than the preworkshop scores (p <0.005). In domain C, the
knowledge dropped one point to around 7.85+1.88  average score was 2.69+0.53 points, thus showing a
(p>0.05) (Figure 3). Nevertheless, it was still much higher maintained improvement from preworkshop levels
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Domain B: Procedural Knowledge

FIGURE 3: The average scores in domain B before and after the workshop and at three-month follow-up.
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Domain C: Knowledge of Complications

FIGURE 4: The average scores in domain C before and after the workshop and at three-month follow-up.

(p <0.005), but similar to the domains A and B, there was no
significant difference compared to the immediate post-
workshop levels (p >0.05) (Figure 4).

4., Discussion

Although freshly graduated doctors are expected to be
proficient in performing TUC, studies in the literature have
highlighted deficiencies. As a basic bedside procedure,
multiple factors play a role in determining the success of a
TUC, such as experience, knowledge, confidence, and
competence. Before our workshop, we wanted to assess our
cohort’s experience in performing the procedure. We found
that, around half (50.7%) had performed either one or no
procedures. Only three (3.7%) had catheterized more than
five times at the time of our workshop. Similar results were
described in a British multicenter survey involving 149

foundation year one (FY1) doctors, whereas 55.7% of FY1
doctors had performed fewer than five catheterizations.
Only 15.5% had performed more than 10 at the time of the
survey [6]. Likewise, an earlier study covering the same
group of doctors in the United Kingdom also reported
similar findings, with 29% of FY1 doctors having cathe-
terized once only and 18% having never passed a catheter at
all [10]. The literature generally shows a variation in the
experience of intern doctors with the procedure. A recent
Irish study surveying a cohort with a similar postgraduate
experience as ours reported a significantly higher number of
catheterizations with an average of 16 +7.8 catheterizations
per doctor [15]. Other studies from the Philippines and
Nigeria report higher procedure numbers as well [8, 9].
Being based in a high-volume hospital with 1300 beds, it
was quite surprising to have a low number of catheteriza-
tions per intern, given that there is more than plenty to go
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around. However, we found that the low exposure to the
procedure was related to both a lack of procedural knowl-
edge and confidence amongst junior doctors. Before our
workshop, most doctors reported average to low confidence
levels in performing the procedure independently. Also, an
astounding 79.1% felt that they received none to minimal
training in the procedure and 74.1% believed they needed
further training to feel confident. The findings were quite
alarming, given that our cohort was halfway through their
internship year at the time of the questionnaire. Unsur-
prisingly, similar findings were described in multiple studies
across the globe, with reports of confidence rates ranging
between 6% and 25% in similarly experienced groups of
doctors [5, 6, 9, 15]. Other studies described a high confi-
dence level amongst junior doctors coupled with high
procedural volume; however, there were gaps in procedural
knowledge and identifying complications that required fine-
tuning despite the high confidence [8, 9]. Nevertheless, in
our experience, low confidence amongst interns was most
likely associated with poor procedural knowledge and
practical experience.

The potential causes of these outcomes have been de-
bated in previous studies. The most commonly cited reason
has been inadequate exposure to urology during under-
graduate medical education [15, 16]. However, the culprits
in our experience were the combination of a poor induction
program and a nonexistent mentorship scheme for interns.
Both are indispensable tools that can introduce the proce-
dure to interns and then gradually aid in developing their
knowledge, confidence, and consequent competence in
performing it. Another potential cause could be the impact
of the COVID-19 pandemic on bedside teaching and
training programs. Although previous intern batches could
have had a better experience in the context of TUC, the
pandemic put our cohort at a disadvantage. The recurrent
deployment of both junior and senior doctors to COVID-19
centers made consistent bedside teaching and supervision
difficult. This was reflected on the interns’ perception of their
training in TUC and need for further training. To counter
this deficiency, the idea of peer-led catheterization work-
shops was conceptualized. In these workshops, junior
trainees would deliver a short session with clear objectives
and learning outcomes relevant to an intern doctor’s scope
of practice. To ensure quality, senior urology residents were
present during the workshop, and the workshop’s contents
and learning objectives were discussed and approved by our
urology consultants. After the workshop, interns reported an
increase in confidence levels, which only decremented
slightly over three months. Furthermore, factual knowledge
of the procedure and its complications improved signifi-
cantly as well, and satisfactory retention was seen on the
three-month assessment. Both parameters are indicators of
the positive impact of short peer-led workshops. Structured
teaching, regardless of the delivery methods, has been shown
to boost knowledge and confidence parameters in junior
doctors. A recent study in France involving 40 intern doctors
showed a statistically significant improvement (p < 0.05) in
confidence levels after group sessions that included a pre-
sentation, a video demonstration, and simulation with peer

feedback [17]. Benefits associated with these improvements
also contribute to improvements in the quality of care and
patient safety. In Ireland, Sullivan et al. described a suc-
cessful experience by implementing a compulsory training
module for intern doctors, leading to increased satisfaction
with training and higher confidence levels in performing the
procedure. They also report a decrease in complications
associated with catheterization from 6% to 4% [18]. Similar
improvements in morbidity rates were reported by an
American study that involved a cohort of nurses [19]. These
findings from the literature are essential to emphasize on, as
it has been reported that 73% of all catheter-related com-
plications were related to procedures performed by intern
doctors [5].

Devising structured teaching to train intern doctors in
practical procedures requires significant resources. How-
ever, its positive outcomes on improving competence levels
and its effect on patient safety instigate us to use the arsenal
of teaching and instruction alternatives available. Peer-led
workshops are an efficient and cost-effective method that
can be used to deliver teaching and involve junior doctors in
peer-to-peer mentorship. In our experience, the advantages
of this method extend to promoting peer mentorship re-
lationships and fostering a more casual teaching environ-
ment, which makes the transition for interns easier. Other
modalities available include simulation workshops or
courses. Although they are better known for teaching
technically complex procedures such as laparoscopy or
endoscopy, they are excellent tools for teaching bedside
procedures such as TUC. Todsen et al. report that medical
students demonstrate good transfer of catheterization skills
from the lab to actual clinical practice. Accordingly, they
recommend simulation to be a standard in all medical school
curricula [20]. YouTube has also been implicated as a po-
tential learning resource; however, a Swedish study
reviewing the material available in 2014 concluded that the
quality is variable and poor [21].

An important limitation of our study is the high vari-
ability in the clinical experience of our intern cohort. The
workshops were carried out six months into the internship
program, and not all interns had rotated in major hospital-
based rotations such as medicine and surgery. Also, there
were a few interns who spent a part of their major rotations
in deployment. Unfortunately, we could not extend our
questionnaire to include female TUC, as the procedure is
performed by female nurses due to sociocultural conser-
vations. Recall bias is another limitation as our data were
based on questionnaires. Lastly, given that the confidence
levels were based on self-assessments, there is a risk of bias in
terms of over- or underscoring [22, 23]. To further validate
the results, we encourage direct supervision by trainers or
cross assessment by peers in order to identify and calibrate
any discrepancies in scoring.

5. Conclusions

Short peer-led workshops on transurethral catheterization
effectively improve intern doctors’ confidence levels, pro-
cedural knowledge, and ability to identify complications.



Given the challenges posed by the COVID-19 pandemic on
traditional bedside teaching, we encourage implementing
such workshops. They are easy to organize, require minimal
resources, and can help build mentee-mentor relationships
amongst junior doctors, all while providing a casual at-
mosphere that produces maintained improvements in the
long run. Moreover, we highly encourage incorporating
other methods such as simulation, dry labs, and boot camps
into the intern training program as well. This will help
further their confidence levels and competency in these early
stages of their careers.
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cluded within the article and supplementary file.

Conflicts of Interest

The authors have no conflicts of interest to declare.

Supplementary Materials

Appendix 1: the questionnaire used in the assessments.
(Supplementary Materials)

References

[1] D. C. Shackley, C. Whytock, G. Parry et al., “Variation in the

prevalence of urinary catheters: a profile of National Health

Service patients in England,” BMJ Open, vol. 7, no. 6, Article

ID e013842, 2017.

P.Jain, J. P. Parada, A. David et al., “Overuse of the indwelling

urinary tract catheter in hospitalized medical patients,” Ar-

chives of Internal Medicine, vol. 155, no. 13, pp. 1425-1429,

1995.

[3] H. Carter and D. Chan, Section III: Basic instrumentation and
cystoscopy, vol. 9, pp. 161-170, Campbell-Walsh Urology,
Peters, CA, USA, 2007.

[4] P. Bigot, M. Rouprét, M. Orsat et al, “Bvaluation des
compétences pratiques en fin de deuxiéme cycle des études
meédicales: exemple du drainage du bas appareil urinaire,”
Progrés en Urologie, vol. 18, no. 2, pp. 125-131, 2008.

[5] A. Z. Thomas, S. K. Giri, D. Meagher, and T. Creagh,
“Avoidable iatrogenic complications of urethral catheteriza-
tion and inadequate intern training in a tertiary-care teaching
hospital,” BJU International, vol. 104, no. 8, pp. 1109-1112,
2009.

[6] N. Grimes, J. Leask, A. McKay, and C. Mcllhenny, “Foun-
dation Year 1 doctors’ experience and confidence in cathe-
terisation: a multicentre survey,” Journal of Clinical Urology,
vol. 12, no. 5, pp. 380-384, 2019.

[7] R. Forsythe and M. Eylert, “Medical students and foundation
doctors need more exposure to basic urology,” Bulletin of the
Royal College of Surgeons of England, vol. 96, no. 7,
pp. 240-243, 2014

[8] E. V. Ezenwa, E. Ibadin, E. O. Obarisiagbon, J. O. Agugbui,
and E. O. Osaigbovon, “Urethral catheterization:The need for
adequate undergraduate exposure,” African Journal of Urol-
ogy, vol. 23, no. 1, pp. 52-55, 2017.

[9] M. Manalo, M. C. M. Lapitan, and B. S. Buckley, “Medical
interns’ knowledge and training regarding urethral catheter

—
)

[10

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

Surgery Research and Practice

insertion and insertion-related urethral injury in male pa-
tients,” BMC Medical Education, vol. 11, no. 1, p. 73, 2011.

R. Cetti, R. Singh, L. Bissell, and R. Shaw, “The urological foot
soldier: are we equipping our foundation-year doctors?”
Bulletin of the Royal College of Surgeons of England, vol. 92,
no. 8, pp. 284-287, 2010.

Medical Education Training for Secondary Health Care-
—Internship Training Committee, Internship Training Pro-
gram Logbook, 2019.

General Medical Council, “Outcomes for provisionally reg-
istered doctors with a license to practice,” 2015, https://www.
gmc-uk.org/-/media/documents/Outcomes_for_provisiona

lly_registered_doctors_Jull5.pdf _61407158.pdf.

G. E. Miller, “The assessment of clinical skills/competence/
performance,” Academic Medicine, vol. 65, no. 9, pp. S63-S67,
1990.

M. Krautter, P. Weyrich, J.-H. Schultz et al., “Effects of
Peyton’s four-step approach on objective performance
measures in technical skills training: a controlled trial,”
Teaching and Learning in Medicine, vol. 23, no. 3, pp. 244-250,
2011.

A. U. Nic an Riogh, C. O’Connell, P. E. Lonergan, and
N. F. Davis, “Designing and assessing a urethral catheter skills
workshop for intern doctors in a university teaching hospital,”
Irish Journal of Medical Science, vol. 189, no. 4, pp. 1501-1506,
2020.

C. Browne, S. Norton, J. M. Nolan et al., “The impact of a
structured clinical training course on interns’ self-reported
confidence with core clinical urology skills,” Irish Journal of
Medical Science, vol. 187, no. 1, pp. 255-260, 2018.

K. Anthony, A. Maher, A. Halim et al., “Training effect on
knowledge of new interns regarding Urethral Catheteriza-
tion,” March 2021. PREPRINT (Version 1) available at Re-
search Square.

J. F. Sullivan, J. C. Forde, A. Z. Thomas, and T. A. Creagh,
“Avoidable iatrogenic complications of male urethral cathe-
terisation and inadequate intern training: a 4-year follow-up
post implementation of an intern training programme,” The
Surgeon, vol. 13, no. 1, pp. 15-18, 2015.

C. Kashefl, K. Messer, R. Barden, C. Sexton, and J. K. Parsons,
“Incidence and prevention of iatrogenic urethral injuries,” The
Journal of Urology, vol. 179, no. 6, pp. 2254-2258, 2008.

T. Todsen, M. V. Henriksen, C. B. Kromann, L. Konge,
J. Eldrup, and C. Ringsted, “Short- and long-term transfer of
urethral catheterization skills from simulation training to
performance on patients,” BMC Medical Education, vol. 13,
no. 1, p. 29, 2013.

G. J. Nason, P. Kelly, M. E. Kelly et al., “YouTube as an
educational tool regarding male urethral catheterization,”
Scandinavian Journal of Urology, vol. 49, no. 2, pp. 189-192,
2015.

S. Bose, E. Oliveras, and W. N. Edson, How Can Self-As-
sessment Improve the Quality of Healthcare?, Quality Assur-
ance (QA) Project and JHPIEGO Corporation Operations
Research Issue Paper, Bethesda, MD, USA, 2001.

B. S. Mittman, “Creating the evidence base for quality im-
provement collaboratives,” Annals of Internal Medicine,
vol. 140, no. 11, pp. 897-901, 2004.


https://downloads.hindawi.com/journals/srp/2021/8498835.f1.pdf
https://www.gmc-uk.org/-/media/documents/Outcomes_for_provisionally_registered_doctors_Jul15.pdf_61407158.pdf
https://www.gmc-uk.org/-/media/documents/Outcomes_for_provisionally_registered_doctors_Jul15.pdf_61407158.pdf
https://www.gmc-uk.org/-/media/documents/Outcomes_for_provisionally_registered_doctors_Jul15.pdf_61407158.pdf

