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Abstract: Introduction. Knowledge of fecal incontinence (FI) in medical professionals is poor.
Undergraduate education is limited despite its relevance to many specialties. Our aim was to review
undergraduate curriculum requirements for FI across the UK and evaluate the impact of a teaching
tool on medical student knowledge. Methods. Governing bodies and medical school curricula
were identified and searched for FI knowledge requirements. A questionnaire was developed to
assess undergraduate exposure to FI teaching. This information was consolidated with a discussion
group involving medical students and used to develop an e-learning module. Intervention was
performed by trialing the module in a group of medical students and evaluated with feedback.
Results. There is a considerable absence of undergraduate learning requirements for FI. Only 19% of
medical students had received teaching on the subject despite there being a demand for more coverage
(43%). A group discussion guided the development of an e-learning module. Introduction of this
significantly improved medical students understanding in all aspects of diagnosis and management
of FI. Conclusions. There is a shortfall in the undergraduate curriculum requirements for this common
and debilitating problem. An e-learning module can enhance knowledge and understanding in
medical students to improve patient care and management.

Keywords: education; medical student; surgery; fecal incontinence

1. Introduction

Fecal incontinence (FI) is the involuntary loss of control of feces and has a prevalence of 8.4% [1].
Living with FI has an immense psychosocial impact and plays a major role in an individual’s quality
of life (QOL) [2]. Patients with FI often feel conscious about their own body image and have low
self-esteem which can result in social isolation [3,4]. In extreme cases, individuals can even become
housebound [3,4]. The problem is more prevalent in the elderly or frail, parous women and patients
with underlying neurological conditions or cognitive impairment. Up to 37% of primiparous women
report symptoms of FI towards the end of their pregnancies with 10% noting the adverse impact of FI
on their QOL [5]. The prevalence of FI is likely under reported due to the embarrassing nature of the
problem [1,3,6].

FI is associated with high economic costs [7]. Early treatment of the problem shows significant
improvement in QOL [2], therefore, prompt recognition and intervention of FI are important. FI is
a debilitating condition which all doctors should be aware of early on in their career as it is likely
to present to a range of specialties and situations. Thekkinkattil et al. reported a limited awareness
of investigations and treatment options in general practitioners for those with fecal incontinence [8].
Our center has anecdotally noticed an overall lack of awareness and knowledge in both medical
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students and junior doctors. Given the prevalence of FI and the cross over for multiple specialties,
it seems logical to introduce the topic during medical school.

There were two aims of this study. The first was to establish undergraduate curriculum
requirements and medical student exposure to teaching on FI in the UK. Secondly the impact of a
newly developed educational tool based on the findings of the above on medical student knowledge
was assessed.

2. Methods

An overview of the study design is shown in Figure 1. The period of data collection was between
June and July 2019. The datasets used and/or analyzed during the current study are available from the
corresponding author on reasonable request.
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Due to the invite only and voluntary nature of participation, ethical approval was deemed not
necessary for this study.

2.1. Assessment of the Undergraduate Curriculum

A review of undergraduate learning outcomes on FI published by medical professional
organizations was performed. All published undergraduate learning outcomes for relevant bodies
were available online. The learning outcomes collected included the General Medical Council
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(GMC), Royal College of Surgeons (RCS), Royal College of Obstetricians and Gynaecologists (RCOG),
Royal College of General Practitioners (RCGP), British Geriatric Society (BGS) and Royal College of
Paediatrics and Child Heath (RCPCH). The documents were searched to identify any references to
fecal or urinary incontinence.

There were 38 medical schools in the UK which were contacted via email to request their
undergraduate medical curriculum to identify learning outcomes related to fecal incontinence.
The submitted documents were again searched for any mention of fecal or urinary incontinence.

2.2. Assessment of Medical Student Teaching Experience

A questionnaire was designed to assess medical students’ undergraduate experience of teaching
on fecal and urinary incontinence. Questions included student exposure to teaching on this subject,
the location and timing of teaching, their preferences for delivery of teaching and their planned
specialty. The questionnaire was written in conjunction with a Consultant Colorectal Surgeon with
expertise in FI and utilized guidance from the Association of Medical Education in Europe (AMEE) [9].
To optimize responses, the questionnaire was posted on an online forum subscribed to by all medical
undergraduates at Cardiff University. It was also emailed to undergraduates through medical societies
in addition to paper questionnaires being distributed at appropriate opportunities.

2.3. Development of the Educational Tool

A group discussion was set up involving medical students to gauge their understanding of FI.
They were invited via the original questionnaire and contacted if willing to participate. The content
was tape recorded and converted into a script for analysis using the R program. The educational tool
format and content was formulated based on this discussion and the questionnaire responses from
Section 2.2. It was created and content validated in conjunction with the same Consultant Colorectal
Surgeon with expertise in FI.

2.4. Trial and Assessment of Impact of Educational Tool

Medical students who had not participated in the group discussion were invited to trial the
educational tool. The students were asked to fill in a feedback forms before and after completing this.
The feedback forms asked them to rate their confidence regarding the pathophysiology, identification
and management of FI. Their responses before and after were compared with a paired sample t-test.
A p-value less than 0.05 was considered statistically significant.

3. Results

3.1. Assessment of the Undergraduate Curriculum

The six national undergraduate curriculums outlined in Section 2.1 were assessed for learning
requirements for fecal or urinary incontinence. Except for the Royal College of Obstetricians and
Gynaecologists (RCOG), there was no mention of incontinence in any of these. The RCOG only covers
urinary incontinence and there are no requirements concerning bowel incontinence.

A total of 38 medical schools were contacted for their undergraduate curriculum and there were
11 replies. A summary is shown in Table 1. Four medical schools declined to submit their curriculum
for a variety of reasons. Of those who submitted their curriculums, the responses and documents were
searched for any mention of incontinence. Of the seven responders, only one contained any learning
requirements for FI.
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Table 1. Summary of responses from medical schools.

Response Number (Out of 38)

No reply 27
Declined 4

Curriculum submitted 7

Urinary or bowel Incontinence included? Yes 1
No 6

3.2. Assessment of Medical Student Teaching Experience

There were 100 medical student responses to the survey. The majority had teaching on bowel
dysfunction (75%) or urinary incontinence (67%) during their training. The commonest modes of
delivery were on placement (28.8%), during lectures (27.9%) or through case-based discussions (20.2%)
as shown in Figure 2. The commonest topics covered during teaching were diarrhea (37.6%) and
constipation (34%). Despite there being a high incidence of teaching on bowel dysfunction, only 19.3%
of respondents had teaching on FI and 6.6% had not received any teaching on these topics at all.
Timing of teaching on bowel dysfunction is shown in Figure 3 and was commonest during the second
and third years of medical school (33.3% and 27.1% respectively) with very little in the final year (3.3%).
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Figure 2. Modes of delivery for teaching on bowel dysfunction experienced by medical students.

Medical student encounters with bowel dysfunction patients were in a variety of clinical locations
and are outlined in Figure 4. Only a minority had never encountered patients with bowel dysfunction
(5.7%). Of the group, 38% aimed to specialize in medicine in the future with 20% considering surgery.
There were 12% considering general practice, 4% obstetrics and gynecology or 19% for other specialties.
There was a considerable wish for further teaching on FI (43.3%) compared to the other symptoms
of bowel dysfunction including constipation (26.4%) and diarrhea (19.7%). Some students felt more
teaching on FI was not required (6.2%) but this was a considerable minority. There were a variety of
opinions on the best method of delivery of teaching as shown in Figure 5.
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Figure 3. Year of study bowel dysfunction teaching was delivered.
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3.3. Development of the Educational Tool

Nine students were selected to participate in the group discussion session. The appropriate
knowledge requirements for FI and the most effective method of delivery were explored in an informal
environment. The group discussion was recorded as an audio file and converted into text. This text
was put through the R program to create a word cloud as shown in Figure 6. The recurrent themes
from the discussion were identified as the areas of FI that should be included in the educational tool.
There was general agreement that FI was not well taught during undergraduate training. Integration
was thought of as important both in clinical placements and online learning tools.
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The discussion concluded that the most appropriate teaching method for FI was an online tutorial.
As FI is an embarrassing condition for patients, this was a more pragmatic and sensitive choice than
clinical teaching. An e-learning module was created using Xerte which is a free program. The contents
and design of this module were based on the suggestions from the focused group and feedback from
the questionnaires. This was validated by the previously mentioned Consultant Colorectal Surgeon to
ensure quality and accuracy of the content. It can be viewed at https://xerte.cardiff.ac.uk/play_9972.
There were 10 slides and it took approximately 45 min to complete. It covered physiology, anatomy,
terminology, definitions, epidemiology, assessment and management of FI. The slides were illustrated
and evidence based with references to appropriate guidelines, resources and charities. It incorporated
patient stories and had details for further learning opportunities and contacts. The module ended with
a multiple-choice test of twelve questions and a medical student feedback from.

3.4. Trial and Assessment of Impact of Educational Tool

At total of 20 medical students took the e-learning module with all completing the pre and post
course feedback forms. These students were chosen at random and excluded those participating in
the group discussion to avoid bias. After completing the module, the students had rated significant
improvement in confidence on all aspects on the feedback form as shown in Table 2.

https://xerte.cardiff.ac.uk/play_9972
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Table 2. Confidence ratings scored out of ten (0 = no confidence, 10 = completely confident) before and
after e learning module.

Area Assessed Mean Confidence
Rating Before e-Module

Mean Confidence
Rating After e-Module p Value (Paired Sample t Test)

Knowledge of anatomy and
pathophysiology of FI 4.50 7.20 <0.001

Identification of FI in patients 4.56 6.75 <0.001

Management of patients with FI 3.56 6.75 <0.001

Understanding of the psychosocial
aspect of FI 5.06 7.19 <0.001

Overall confidence on the topic of FI 4.19 7.00 <0.001

4. Discussion

Medical students lack awareness and knowledge of FI, and this study shows that the integration
of a simple e-learning module can significantly improve this. To our knowledge, this is the first study
that has evaluated an undergraduate teaching program for FI.

Our study showed little content in undergraduate teaching of FI by medical schools or governing
organizations. Insufficient education of medical students may result in lower confidence in managing
FI as a doctor and could also exert influences on their future career choices [10–12]. The introduction
of standardized undergraduate criteria for FI knowledge by relevant professional bodies and medical
schools could help ensure this debilitating condition is not overlooked.

The management of FI can be greatly improved through early detection and appropriate
expertise [2]. In our study, over 80% had no teaching on FI at all during their undergraduate
studies. Our study also demonstrates that medical students see patients with bowel dysfunction in
a range of departments. Those who responded to the questionnaire aimed to specialize in a variety
of areas all of which could involve treating patients with FI. Accessing the correct services for these
patients can be challenging so an awareness from a range of specialties at all grades of training is
crucial. Adequate education regarding FI is therefore important for medical students in preparation
for the careers as doctors.

The use of focus groups is endorsed by AMEE [9] and enabled the students in our study to
feedback on their experiences and expectations. The focus group identified that medical students
generally preferred tutorials and bedside teaching as they enabled more interaction with tutors.
The implementation of these methods for FI was identified by the group as being challenging due to
the personal nature of the condition and lack of reliable access to patients. An interactive e-learning
module was a pragmatic way to integrate FI teaching flexibly within the student timetable.

E-learning has been an effective innovation in medical education [13–15] with the accessibility of
computers, phones and electronics facilitating this method. Their ease of use should avoid distracting
from time required for other aspects of the curriculum. Resources can be accessed at the convenience
of the learner and repeated during under or post graduate training. The development of e-learning
modules can be done with programs which can then be updated with new evidence or guidance. Xerte
is free, user friendly and enables clinicians to develop online educational resources.

Our methodology of developing an educational tool to address gaps in undergraduate knowledge
could easily be transferable to other subject areas. The medical school at Cardiff University will be
introducing the online tutorial created in this study to their undergraduate program. It can then be
accessed when required to supplement learning during undergraduate training. It seems inevitable
that with current advances, technology will have an increasing role in medical education.

Limitations of this study include the small numbers in the discussion groups and response rates
for the questionnaires. Attempts to maximize this included the use of a variety of recruitment strategies
but this still would not have captured every medical undergraduate at the University. Despite only
nine students being involved, we found the discussion group to be extremely productive and allowed
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an excellent insight to the requirements of our undergraduates. Our experience has found that working
in these smaller, informal groups allows more interaction to take place as the environment is less
intimidating. The trial of the e-learning module with 20 students is again a small number. Despite this
the pre and post questionnaires demonstrated statistical significance and therefore the utility of our
intervention. In future, the effectiveness of this e-module should be re-evaluated with a larger cohort
of students.

5. Conclusions

There are shortfalls in the undergraduate knowledge requirements regarding FI, especially
considering its prevalence and serious consequences on quality of life. E-learning modules can help
bridge this deficit in medical schools and could be applied to other areas.
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