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Abstract
Introduction Pelvic floor myalgia is a common cause and contributor to chronic pelvic pain [Neurourol Urodyn 4:984–1008
(2017)]. The purpose of this study was to compare in-person versus video-based teaching methods of a comprehensive assess-
ment of the pelvic floor musculature on a pelvic model.
Methods A randomized controlled trial of 46 participants was conducted. The participants were randomized into two groups.
Both groups were taught by the same pelvic floor physiotherapist using two different teaching methods on a pelvic model. Group
1 watched an instructional video, whereas group 2 had in-person training. Both groups underwent pre- and post-training
assessments consisting of a written examination and an Objective Structured Clinical Examination (OSCE). Primary outcome
measure was the change in participants’ pre- and post-training assessment scores. Secondary outcome measures were perceived
changes in both participants’ comfort level in performing pelvic floor examination and applicability of the training program to
clinical practice.
Results There was no statistically significant difference between the teaching methods in the degree of improvement of the
participants’ mean written assessment scores (p = 0.58), OSCE scores (p = 0.15), and perceived comfort level (p = 0.19).
Participants’mean pre- and post-assessment scores improved significantly (p < 0.001). Participants reported the training program
to be applicable towards their clinical practice.
Conclusions This study demonstrates that learners’ assessment of pelvic floor musculature can be enhanced using varied teaching
methods on a pelvic model.

Keywords Chronic pelvic pain . Pelvic model . Pelvic floor musculature . Teachingmethods . Video-based teaching . In-person
teaching

Abbreviations
ANOVA Analysis of variance
OSCE Objective structured clinical examination
PFM Pelvic floor myalgia

Introduction

Chronic pelvic pain is a complex multi-faceted problem that
places a substantial burden on healthcare resources [1]. It is
common and affects women of all ages and backgrounds.
Kavvadias et al. reported that 15–20% of women have chronic
pelvic pain lasting for more than 1 year [2].
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Pelvic floor myalgia (PFM), defined as pain originating from
the pelvic floor musculature, is an important and common cause
or contributor to chronic pelvic pain [3]. In a 2011 prospective
cross-sectional study by Fitzgerald et al., 63% of patients with
self-reported chronic pelvic pain examined by a physician and
73.7% of patients examined by a physiotherapist were found to
have PFM [4]. PFM remains a frequently unrecognized and
under-treated component of chronic pelvic pain [3]. Palpation
remains the best method of assessment for PFM [5].
Nonetheless, a 2011 literature review of 69 articles by
Kavvadias et al. revealed that few gynecologists perform assess-
ment of the pelvic floor musculature for the presence of
myofascial pelvic pain and trigger points [4]. It is important for
physicians to receive training in the comprehensive assessment
of the pelvic floor musculature to identify a possible muscular
cause or contribution to chronic pelvic pain and refer patients for
appropriate treatment. A positive examination warrants an early
referral to a pelvic floor physiotherapist. An untreated musculo-
skeletal component of chronic pelvic pain can result in persistent
symptoms, central sensitization, subsequent patient visits to nu-
merous health care providers, unnecessary laparoscopic surgery,
psychological distress, and impaired quality of life [3].

Simulation-based training is an integral component of med-
ical education [6]. Pelvic training models are useful tools for
teaching the technique of pelvic examinations and enable
learners to feel comfortable with pelvic examinations prior
to patient contact [7–10].

Upon review of the literature, hands-on training was found
to be superior to video-based training in teaching obstetrical
emergencies and surgical skills [10–14]. Nonetheless, the
2014 study by Nilsson et al. found no significant differences
in performance scores between training methods for teaching
management of postpartum hemorrhage [15]. No previous
studies were found that compared training methods for teach-
ing the assessment of pelvic floor musculature in patients pre-
senting with chronic pelvic pain.

Therefore, we designed a training program for medical stu-
dents and physicians to enhance examination of pelvic floor
musculature for patients presenting with chronic pelvic pain
using a pelvic model. No patients were involved in the process
of developing and validating the program. The objectives of the
proposed training program were to identify PFM as a possible
cause or contributor to chronic pelvic pain and to teach the ex-
amination of the pelvic floor musculature using a pelvic model.
The purpose of this study was to compare video-based versus in-
person teaching methods. We hypothesized that in-person teach-
ing method would result in higher proficiency test scores.

Materials and methods

A randomized controlled trial was conducted between January
16 and November 19, 2018, at the Department of Obstetrics

and Gynecology at the University of Saskatchewan in Regina,
Saskatchewan, Canada. This quality improvement study was
reviewed and exempted by the University of Saskatchewan
Research Ethics Board.

Forty-six participants were assessed for eligibility.
Inclusion criteria consisted of the following: ≥ 18 years of
age, learners affiliated with the College of Medicine at the
University of Saskatchewan (including medical students, res-
ident physicians in family medicine and obstetrics and gyne-
cology programs), staff family physicians, and obstetricians
and gynecologists. Informed consent was obtained from all 46
participants enrolled in the study. Exclusion criteria consisted
of participants with a physical limitation that prevented them
from performing a pelvic examination. None of the partici-
pants dropped out from the study. Figure 1 depicts the study
flow diagram.

Participants were randomized to video (n = 23) and in-person
(n = 23) groups. All participants underwent a consecutive 4-
hr training session that consisted of the following parts (Fig. 2):

Part 1: Pre-training assessment

The written examination consisted of 13multiple choice ques-
tions, 2 short answer questions, and fill in the blanks diagrams
illustrating pelvic floor musculature (Fig. 3). The 10-min
OSCE station was administered by two gynecologists and
consisted of a comprehensive assessment of the pelvic floor
musculature on a pelvic model. The maximum score for each
test was 30 points.

Part 2: Educational session

All participants viewed a 37-min video entitled “Chronic
Pelvic Pain and Pelvic Floor Myalgia” and labeled diagrams
of the pelvic floor anatomy to solidify their learning.

Part 3: Randomization of participants into two groups

The participants were randomized using IBM SPSS 22 soft-
ware into video-based (n = 23) and in-person (n = 23) groups
using stratified block randomization. Participants were strati-
fied based on the level of training: medical students, obstetrics
and gynecology resident physicians, family medicine resident
physicians, staff family physicians, and obstetricians and gy-
necologists. After randomization, participants were allocated
to different rooms. Group 1 viewed a 22-min instructional
video of a pelvic floor physiotherapist demonstrating a com-
prehensive assessment of the pelvic floor musculature on a
pelvic model (https://www.youtube.com/watch?v=
b19x9AVCUgc). The same physiotherapist delivered
identical content to group 2, but with an in-person demonstra-
tion. Following the demonstration, group 2 participants were
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provided with immediate feedback as they assessed pelvic
floor musculature on an identical pelvic model.

Part 4: Post-training assessment

Participants were re-tested using exactly the same written ex-
amination and 10-min OSCE as in the pre-training assess-
ment. The OSCE was administered by the same two gynecol-
ogists. The evaluators were blinded to participants’ group as-
signments and were not present at the allocation and training.
All materials tested were taught in the training program.

During the training session, the use of Internet and mobile
devices was prohibited, and the participants were respectfully
asked to refrain from discussing content learned during the ses-
sion with each other. Notes taken during the educational sessions
could not be utilized during the post-training assessment.
Participant feedback was obtained at the end of the session.

Outcomes

Primary outcome measure was the change in participants’ pre-
and post-training assessment scores in the written examination
and OSCE. Secondary outcome measures were perceived
changes in both participants’ comfort level in performing pel-
vic floor examination and sense of applicability of the training
program to clinical practice. Secondary outcome measures
were assessed using a 5-point Likert-type scale.

Statistical power

Using a minimally important difference in OSCE and written
assessment scores of 4.5 points (on a 30-point scale) [16], a
standard deviation of 5, alpha level of 0.05, and power of 0.80,
a sample size of 21 participants per group was required to
adequately power this study (two-tailed test).

Fig. 1 Study flow diagram

Fig. 2 Format of the training
session
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Data analysis

IBM SPSS Statistics 22 software was used for statistical anal-
ysis. Primary and secondary outcomemeasures were analyzed
using mixed design analysis of variance (ANOVA) including
main effects for group and time (pre to post). Differences in
baseline characteristics between the two training groups were
compared using independent t-tests for continuous variables
and chi-square analyses or Fisher’s exact tests for categorical
variables. Any variables for which a significant difference in
baseline scores between the two groups existed was accounted
for by adding them as confounding variables to the main anal-
yses to correct for their influence.

Results

Table 1 demonstrates primary and secondary outcome mea-
sures organized by group assignments. There were no signif-
icant differences in baseline characteristics between groups
(p > 0.05) except for the baseline (pre-intervention) scores
(Table 2). Even though participants were randomized into
one of the two study groups, baseline OSCE scores were sig-
nificantly higher in the in-person group (p = 0.04), while a
similar difference approached significance for the written as-
sessment scores (p = 0.07).

The mean written assessment scores improved signif-
icantly before and after training for both in-person (p <
0.001) and video-based (p < 0.001) training groups. In
the video group, the mean written assessment scores
improved from 13.3 (95% CI: 11.5–15.1) to 24.3

(95% CI: 23.0–25.7). In the in-person group, the mean
written assessment scores improved from 15.6 (95% CI:
13.8–17.4) to 24.8 (95% CI: 23.4–26.2) (Fig. 4). After
including the baseline written assignment score as a
confounding variable, there was no statistically signifi-
cant difference in the degree of improvement in the
mean written assessment scores between video and in-
person groups (p = 0.58).

The mean OSCE scores also improved significantly
before and after training for both in-person (p < 0.001)
and video-based (p < 0.001) training groups. In the video
group, the mean OSCE scores improved from 11.7 (95%
CI: 10.0–13.5) to 24.4 (95% CI: 23.1–25.7). In the in-
person group, the mean written assessment scores im-
proved from 14.3 (95% CI: 12.5–16.1) to 26.5 (95% CI:
25.2–27.8) (Fig. 5). After including the baseline OSCE
score as a confounding variable, there was no statistically
significant difference in the degree of improvement in the
mean OSCE scores between the video and in-person
groups (p = 0.15).

The mean perceived comfort level improved significantly
in both groups before and after training (p < 0.001). There was
no statistically significant difference in the degree of improve-
ment in perceived comfort level between the video and in-
person groups (p = 0.19).

No significant interaction effects were found after analysis
of any of the primary or secondary outcome measures, indi-
cating that improvements in scores from pre- to post-training
did not significantly differ between the two groups.

Participants reported the training program to be applicable
to their clinical practice.

Fig. 3 Sample of the labeling
exercise of pelvic floor
musculature
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Discussion

This study demonstrates no significant difference in the
effectiveness between video-based and in-person training
for teaching the assessment of the pelvic floor musculature
to identify a possible muscular cause or contribution to
chronic pelvic pain using a pelvic model. Improvements
in written assessment scores, OSCE scores, and perceived
comfort level were comparable between the video-based
and in-person groups, suggesting that video-based training
may be an efficient and cost-effective means to teach con-
cepts surrounding pelvic pain to medical learners and phy-
sicians. Furthermore, video-based education can offer stu-
dents several other advantages compared to more conven-
tional means of training, including the ability to watch
anytime, anywhere, to stop and rewind, and to refer back
when needed [17]. The ability to effectively educate stu-
dents on concepts regarding pelvic pain using video may,
therefore, be highly applicable to future training of medical
learners. There was no significant difference in the perfor-
mance scores and degree of improvement in the perceived
comfort level between training methods.

Although we hypothesized that the OSCE scores and per-
ceived level of comfort in the in-person training group will be
superior to video-based training, the results of this study dis-
prove our hypothesis. The results of this study are different
from several other studies that compared in-person versus
video-based training. Studies on microsurgery, vacuum-
assisted delivery, shoulder dystocia management, and breech
vaginal delivery, showed that hands-on learning was more
effective [10–14]. Important to note, however, is that many
of these skills involve complex tasks with a steep learning
curve [13, 14]. Tying surgical knots under a microscope, for
instance, require meticulous practice, a high level of

participant involvement and immediate feedback as well as a
high degree of precision in movements, perceptual ability, and
psychomotor skills [13]. The results of our study are more in
line with a previous study on teaching the management for
postpartum hemorrhage, a skill that, while challenging, does
not involve the same level of manual dexterity that may be
seen in microsurgery or the management of shoulder dystocia
[15]. Therefore, despite the detailed anatomic knowledge re-
quired for evaluating myofascial trigger points for pelvic pain,
it may not require the same level of previous experience, per-
ceptual skills, or participant involvement that are required in
some of the other skills listed above, which makes it more
applicable to video-based learning.

Other factors likely also contributing to the success of the
video include the overall quality of the video and the use of
mental practice. The video, similar to the in-person training
session, included the use of two anatomymodels in addition to
the pelvic floor model and included minor text descriptions
such as “pelvic floor muscle strength” and the “modified
Oxford scale for pelvic floor muscle strength,” which could
have helped students to stay organized in their approach to
pelvic pain. Such qualities have also been endorsed in the
medical education literature, namely in Dong and Goh’s
2015 study regarding “Twelve tips for the effective use of
videos in medical education.” Tip 7, in particular, suggests
that integrating PowerPoint slides, on-screen captions, and
lecture images is effective because these types of information
are processed in different parts of the brain [18]. Another
important aspect we noted regarding the video cohort, but
not the in-person training session, was that we could see par-
ticipants rehearsing the sequence of the pelvic floor examina-
tion out loud or writing out steps on a piece of paper prior to
post-training assessment. Mentally rehearsing steps of pelvic
examination has been shown to facilitate skills acquisition and

Table 1 Pre- and post-training assessment scores, participants’ perceived level of comfort with performing assessment of pelvic floor musculature and
applicability of training program for clinical practice

Video group
Mean (95% CI)

In-person group
Mean (95% CI)

Difference in the degree
of improvement between
in-person and video groups

Primary outcome measures (test scores)

Written examination

Pre-training
Post-training

13.3 (11.5–15.1)
24.3 (23.0–25.7)

15.6 (13.8–17.4)
24.8 (23.4–26.2)

p = 0.58

OSCE

Pre-training
Post-training

11.7 (10.0–13.5)
24.4 (23.1–25.7)

14.3 (12.5–16.1)
26.5 (25.2–27.8)

p = 0.15

Secondary outcome measures
(participants’ perception: maximum score out of 5)

Comfort level with performing examination

Pre-training
Post-training

1.96 (1.50–2.42)
3.43 (3.09–3.78)

1.91 (1.38–2.45)
3.77 (3.54–4.01)

p = 0.19

Applicability of training program to clinical practice 4.36 (4.04–4.69) 4.35 (3.79–4.91) p = 0.96
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improve performance using a pelvic model and standardized
patient [19].

When assessing the applicability of our study, it is key to
make note of the type of video-based learning we used. A
training video, rather than in-person pelvic floor physiothera-
pist, was used to demonstrate the assessment to standardize
the teaching experience and avoid variation in the quality of
the demonstration due to inter- and intra-individual variability
[20]. Nonetheless, we cannot rule out that a demonstration by
a live pelvic floor physiotherapist may produce different re-
sults. In the in-person group, we used the same pelvic floor

physiotherapist to demonstrate the assessment and provide
immediate feedback on performance.

This study has several limitations. The first limitation of
this study is that learners were educated and assessed using a
pelvic model, which feels different from palpating the pelvic
floor musculature of a patient. Furthermore, using a model
places emphasis on technical skills, but the ability to commu-
nicate effectively and obtain informed consent are also re-
quired for clinical situations [7, 21]. Other methods of teach-
ing, including simulated patients and anesthetized patients,
also have their downfalls. While teaching pelvic examination

Table 2 Baseline characteristics
of study participants. There was
no statistically significant
difference between the two
groups for all of the listed
variables (p > 0.05)

In-person group

(n = 23)

Video group

(n = 23)

Mean age (± SD) 31.8 (± 10.0) 32.7 (± 11.9)

Sex

Male 9 5

Female 13 18

Handedness

Right-handed 23 21

Left-handed 0 2

Obstetricians and gynecologists 5 5

Obstetrics and gynecology resident physicians

PGY1 1 1

PGY2 0 1

PGY3 2 1

PGY4 0 1

PGY5 1 1

Family medicine physicians 1 0

Family medicine resident physicians

PGY1 1 1

PGY2 3 3

Medical students

Year 2 1 1

Year 3 7 8

Year 4 0 0

Number of years ago performed first pelvic
examination in a clinical setting

Median = 3 Median = 3

Number of patients with chronic pelvic
pain assess per month

None 10 9

< 1 6 7

1–5 3 4

5–10 2 2

10–20 1 1

> 20 1 0

Routinely perform assessment
of pelvic floor musculature in
patients presenting with chronic pelvic pain

Yes 8 7

No 5 6
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skills using standardized patients has a greater short-term im-
provement in clinical performance and decreases learner anx-
iety compared to manikin-based teaching, it is significantly
more expensive, and evidence of long-term impact is lacking
[21–23]. Using anesthetized patients for practicing pelvic ex-
aminations can also be useful for teaching learners, but it
requires informed consent and lacks patient feedback and is
not endorsed by the SOGC as the primary method of teaching
pelvic examinations to medical learners [7]. Further research
is required to determine whether the skills gained from this
training program are transferable to the examination of the
pelvic floor musculature in a clinical setting.

A second limitation is that the assessment instrument has
not been validated. This imposes limitations on the overall
applicability and generalizability of the study to other settings.
A third limitation is that we used the samewritten examination
and OSCE station before and after the intervention, which can
result in test-enhanced learning. Lastly, we did not measure
retention rates after training. We cannot exclude that the train-
ing effect may decrease over time. Due to lack of subsequent
retesting, we cannot rule out that additional training sessions
may be necessary for maintenance of long-term competency.
Data are lacking regarding when reinforcement of training

may be required. Another limitation of this study was that
we did not perform a subgroup analysis to assess the effect
of previous clinical experience with pelvic floor examination
on the primary and secondary outcome measures.

Despite these limitations, all participants’ perceived com-
fort level improved with training, and they found the training
program can be implemented into their clinical practice. In the
future, we aim to conduct a study that will compare the long-
term knowledge retention between these two methods of
teaching pelvic pain. These results will support whether
video-based training can also produce long-term results.
Future studies should also seek to create validated assessment
instruments that can be used to compare different methods of
teaching that allow for greater generalizability. Testing wheth-
er a combination of in-person and video-based training pro-
duces best results is also an important question to investigate.

Overall, our study supports the use of video-based training
for pelvic floor myalgia and acknowledges its various
strengths, including improved access to education and ability
to disseminate knowledge worldwide and reachmost rural and
low-resource areas where in-person training may be less ac-
cessible [7]. The current pelvic floor myalgia workshop is also
cost-effective, since the video is available online on the IUGA

Fig. 5 Mean OSCE scores before
and after training in both groups
(maximum score was 30)

Fig. 4 Mean written assessment
scores before and after training in
both groups (maximum score was
30)
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Academy, OBGYN Academy, and YouTube websites
(https://obgynacademy.com/chronic-pelvic-pain/). The
authors also designed a “Guide to the Assessment of the
Pelvic Floor Musculature,” which are cards with the
anatomy of the pelvic floor and step-by-step instructions of
the assessment. Healthcare providers of all levels of expertise
can use the video to acquire or maintain skills at their conve-
nience using a mobile device. This is especially useful when
in-person training is not feasible, such as during the COVID-
19 pandemic, thus creating effective online means of knowl-
edge dissemination is particularly important. Through this re-
search the end goal is to disseminate knowledge to enhance
care of women suffering from chronic pelvic pain through
provider education.

Conclusion

This study demonstrates that learners’ assessment of pelvic
floor musculature can be enhanced using varied teaching
methods on a pelvic model. However, there was no statistical-
ly significant difference between video-based and in-person
teaching methods in degree of improvement of participants’
performance and perceived comfort level with examination of
the pelvic floor musculature. Participants reported the training
program to be applicable towards their clinical practice.
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