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Learning on the Go: Assessing Knowledge Gained From
Medical Podcasts Created for Vulvovaginal Disease Education
Julia Dmytryshyn, BMSc1 and Amanda Selk, MD, MSc, FRCSC2
Objective: The aim of the study was to evaluate the effectiveness of
“The Vulva Diaries” podcast as a novel learning tool for vulvovaginal
disease education.
Materials and Methods: Medical students and residents were invited
to participate in the study using social media advertisements. Online pre-
tests and posttests, one based on a podcast episode regarding genital herpes
and the other on lichen sclerosus, were used to assess changes in knowl-
edge level pre– and post–podcast listening in medical students and resi-
dents respectively. A second posttest was sent out 2 weeks after the first
to assess knowledge retention. Results were analyzed using paired t tests
comparing mean scores before and after podcast.
Results: In medical students, the average test score increased by 20%
(n = 56, p < .001). Similarly, in residents the average test score increased
by 23.1% (n = 22, p < .001). Medical students and residents rated their av-
erage preference for using podcasts as comparedwith other resources at 3.6
and 3.7/5, respectively. Furthermore, in both groups, there was no signifi-
cant difference between average scores for posttest 1 versus posttest 2 writ-
ten 2 weeks later suggested excellent knowledge retention.
Conclusions: “The Vulva Diaries” podcast increases knowledge on
vulvovaginal disease and is an effective learning tool for health care
trainees in women's health. This study emphasizes the role of podcasts as
a valuable educational resourcewithin gynecology. The success of such ini-
tiatives will hopefully bolster the effort to correct the lack of provider
knowledge in treating vulvovaginal diseases.
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T he latest generation of medical learners has witnessed an explo-
sive growth in podcast-based medical education resources.1

The information age has led to the phasing out of traditional text-
books and the ushering in of #FOAMed (Free Open Access Medi-
cal Education as referred to on Twitter).Medical education podcasts
are extensively used by residents and previous studies have shown
that medical trainees may prefer podcasts over other learning
resources.2–7 This trend has been mirrored within obstetrics and gy-
necology; however, research in this area is extremely limited and re-
views of podcasting in obstetrics and gynecology present a gap in
the literature.8,9 To our knowledge, there are currently no studies
that objectively evaluate the educational efficacy of a podcast series
in obstetrics and gynecology.
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Vulvovaginal disease is extremely common and burdensome,
and yet there is a lack of physician education and understanding in
this area. National surveys have shown a lack of vulvovaginal ed-
ucation and training in gynecology residency programs in both
Canada and the United States. Moreover, all these survey reports
recommend evidence-based online resources to improve graduate
education.10–12 This knowledge gap in women’s health care
prompted the creation of a medical podcast series for vulvovaginal
disease education called “The Vulva Diaries.”As of August 2021,
the podcast has more than 35,000 downloads with listeners in 92
countries. This study aims to evaluate the efficacy of “The Vulva
Diaries” podcast as a new learning tool in medical trainees.

METHODS
This study involved a brief educational intervention to assess

knowledge retention. Institutional research ethics board approval
was obtained. “The Vulva Diaries” is a medical podcast series for
vulvovaginal disease education created by the authors of this study
that is accessible to the public (students, physicians, patients, etc.)
through all major podcasting platforms (Apple Podcasts, Spotify,
Google Play, etc.). Although the series is publicly accessible, the
episodes are largely geared towards medical learners and health
care professionals involved in women's health. Thirty-nine epi-
sodes were published on a biweekly basis from September 2019
to March 2021 featuring interviews with international experts on
the prevention, diagnosis, treatment, and impact of many different
lower genital tract human papillomavirus (HPV) and non-HPV–
related conditions and dermatologic disorders. Two podcast epi-
sodes on common vulvovaginal diseases were selected to be the
basis on which the podcast series was evaluated in this study.
The study was carried out by using an online pretest and 2 post-
tests distributed before and after podcast listening, respectively.

Trainees were invited to participate in the study using social
media advertisements on 13 medical student and resident
Facebook pages, which were selected by connecting with student
representatives at various medical schools (7 groups based at the
University of Toronto, 4 groups based at other Ontario medical
schools, and 2 groups based at US medical schools), and was
posted to one of the author's Twitter account. The recruitment pe-
riod was 6 months in length, from December 5, 2020, to June 5,
2021. The exact number of trainees that saw the advertisements
is unknown but is expected to be in the 100 seconds. Advertise-
ments contained a brief description of the study, including that
participants were required to provide their e-mail address and
how this information would be used, author contact information
in the event that participants had any questions, and instructions
to click on the below-listed links. The links directed participants
to the pretest aimed toward medical students or toward residents.
Learners enrolled by clicking the corresponding link and submit-
ting the pretest. Medical students were assigned to listen and be
tested on “The Vulva Diaries” episode on genital herpes and resi-
dents were assigned the episode on lichen sclerosus. Informed
consent was obtained, participation was voluntary, and any medi-
cal students and residents in Canada and the United States were el-
igible to complete the knowledge tests.

The online tests were anonymous and were conducted through
SurveyMonkey.com. Questions were designed by mapping out all
of Lower Genital Tract Disease • Volume 26, Number 2, April 2022
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TABLE 1. Demographic Information of Participants

Demographic
Medical students

(n = 56)
Residents
(n = 22)

Year of study 1st year 10 (18%) 9 (41%)
2nd year 16 (29%) 4 (18%)
3rd year 27 (48%) 4 (18%)
4th year 3 (5%) 4 (18%)
5th year 0 1 (5%)

Age 18–24 32 (57%) 0
25–29 22 (39%) 14 (63%)
30–34 2 (4%) 5 (23%)
35–39 0 3 (14%)

Medical
specialty

Medical student/
unspecialized

55 (98%) 1 (5%)

Gynecology 0 15 (68%)
Family medicine 1 (2%) 4 (18%)

Neurology 0 2 (9%)
Province/state Ontario 54 (96%) 14 (63%)

Alberta 0 6 (27%)
Manitoba 0 1 (5%)
Quebec 0 1 (5%)

Connecticut 2 (4%) 0

Data are presented as n (%).
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content covered by the podcast episode, from which major topics
were pulled and selected for assessment. Question design was
guided by various standards for writingmultiple-choice questions,
published by US and Canadian university programs, and level of
difficulty was catered toward the intended audience, being slightly
greater for the questions aimed toward resident learners. All ques-
tions were then reviewed by obstetrics and gynecology medical
education staff and piloted by a resident and medical student to
ensure that the questions were comprehensive and appropriate.
The pretest consisted of 20 questions including a consent form,
5 multiple-choice questions assessing demographics, 4 Likert
scale questions evaluating self-rated confidence/knowledge and
attitudes toward podcast use, and 10 knowledge-based multiple-
choice questions. The Likert scale questions asked participants
to rate their knowledge level and their confidence level in counsel-
ing a patient on the podcast topic on a scale from 1 to 5 (1 = none/
very low; 2 = low; 3 = average; 4 = high; 5 = very high). They
were then asked to rate their preference for using podcasts as a
learning tool as compared with the other educational resources
available to them (1 = least preferred; 2 = not preferred; 3 = neutral;
4 = preferred; 5 = most preferred) and to rate the general effective-
ness of podcasts as a medical learning tool (1 = very ineffective;
2 = ineffective; 3 = neutral; 4 = effective; 5 = very effective).
The knowledge-based questions constituted the participant’s
score and covered disease prevalence, causes, diagnosis,
common presentations, signs and symptoms, disease course,
and treatments.

After submitting the pretest, links to the corresponding
podcast episode and posttest were emailed to volunteer partici-
pants. The podcast episodes were both 15 minutes in length.
The posttests contained the same 10 knowledge-based questions
as the pretest in different orders. To minimize for a potential prim-
ing effect participants were not given their score upon completion
of tests and were not informed of the correct answers. Participants
were asked to rate the appropriateness of “The Vulva Diaries”
podcast for their audience (1 = very inappropriate; 2 = inappropri-
ate; 3 = neutral; 4 = appropriate; 5 = very appropriate) and to rate
the effectiveness of specifically “The Vulva Diaries” podcast as a
medical learning tool (1 = very ineffective; 2 = ineffective; 3 = neutral;
4 = effective; 5 = very effective). The first posttest was completed
immediately after podcast listening and the second posttest was
sent by e-mail 2 weeks after submission of the first posttest to as-
sess knowledge retention. Upon literature review, only 2 articles
evaluating podcasts in medical education assessed learning after
1 week, and none included a second posttest to assess knowledge
retention.13,14 To reduce the risk of small sample size and low
study completion rate, which is a known limitation of voluntary
questionnaire-based studies, 2 weeks was chosen as the metric
for knowledge retention.11,12,14 Furthermore, 2 weeks has been re-
ported as an acceptable and commonly used interval for test-retest
reliability, with longer intervals not showing significant differ-
ences in scores when compared with each other.15,16 Pretest and
posttest responses were linked using e-mail addresses provided
by participants.

Knowledge scoreswere analyzed using paired t tests compar-
ing an individual's prepodcast to their postpodcast scores. Self-
rated knowledge level and confidence level in patient counseling
were also compared before and after posting listening using paired
t tests. Preference for using podcasts as compared with other educa-
tional resources and general effectiveness of podcasts as learning
tools are reported as averages before and after podcast listening.
Data from questions specifically assessing “The Vulva Diaries”
podcast series (appropriateness for a medical student/resident audi-
ence and effectiveness as amedical learning tool) and the number of
downloads are presented descriptively. Microsoft Excel was used to
analyze data.
© 2022 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of t
The sample size calculation was based on an effect size of
0.7, which is considered to be a medium anticipation of effect
and appropriate for educational intervention. Using a p value of
0.05 or less to claim statistical significance and a power of 80%,
and assuming an effect size of 0.7, a sample size of 19 learners
per group was calculated.17

RESULTS
FromDecember 5, 2020, to June 5, 2021, a total of 101med-

ical students and 46 residents opened the pretest. Eighty-three
medical students and 37 residents went on to complete the pretest,
with 27 medical students and 15 residents dropping out of the
study after only completing the pretest. Therefore, a total of 56
medical students and 22 residents completed the pretest and post-
test 1 (see Table 1). Forty of these 56medical students (71%) com-
pleted posttest 2 two weeks later, assessing knowledge retention,
and all 22 residents (100%) completed posttest 2. Most partici-
pants belonged to younger age groups, 57% of medical students
selecting 18–24 years old as their age range and 63% of residents
selecting 25–29 years old. Within the resident cohort, 68% were
obstetrics and gynecology residents.

Since its inception in September 2019, “The Vulva Diaries”
has accrued 35,620 total downloads with listeners in 92 countries
as of August 22, 2021. The total number of US downloads is
11,510 and “The Vulva Diaries” has a 5.0/5.0 rating on Apple
Podcasts. Among medical students, the average pretest score be-
fore podcast listeningwas 69.6% and the average posttest score af-
ter podcast listening was significantly improved at 89.6% (n = 56,
p < .001), which is 20% increase (see Table 2). The average pretest
and posttest scores for residents before and after podcast listening,
respectively, also significantly improved from 65.5% to 88.6%
(n = 22, p < .001), which is a 23.1% increase. Self-rated knowledge
level on the episode's topic and confidence level in counseling a pa-
tient about the episode's topic significantly improved after podcast
listening in both medical students and residents (p < .001). Average
preference for using podcasts as a learning tool as compared with
he ASCCP. 165



TABLE 2. Average Pretest Versus Posttest 1 Results Before and After Podcast Listening

Medical students (n = 56) Residents (n = 22)

Measure Pretest Posttest 1 Change in score, % Pretest Posttest 1 Change in score, %

Average score 69.6% 89.6% +20a 65.5% 88.6% +23.1a

Average self-rated knowledge level on
podcast topic

2.66/5 3.45/5 +15.8a 2.59/5 3.05/5 +9.2a

Average confidence level in counseling a
patient on podcast topic

2.09/5 3.43/5 +36.8a 2.32/5 3.32/5 +20a

Average preference for podcast use as
compared with other educational resources

3.11/5 3.57/5 3.68/5 3.68/5

Average rating for general effectiveness of
podcasts as medical learning tools

3.57/5 3.93/5 3.86/5 4.09/5

Average effectiveness of “The Vulva Diaries”
podcast as a medical learning tool

N/A 4.32/5 N/A 4.23/5

Average appropriateness of “The Vulva
Diaries” podcast for its audience

N/A 4.54 N/A 4.55

Data are outcome p value if statistically analyzed.
ap < .001.

N/A indicates not applicable.
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other educational resources did not change before and after
podcast listening in residents and slightly improved in medical
students from 3.11 to 3.57/5. The average rating for general effec-
tiveness of podcasts as medical learning tools increased after
podcast listening in both medical students and residents. On aver-
age, both medical students and residents rated “The Vulva Diaries”
as an appropriate resource for their audience and as an effective
medical learning tool.

In both medical students and residents, there was no signifi-
cant difference observed between average scores for posttest 1 and
posttest 2 written 2 weeks later (see Table 3). Similarly, there was
no significant decrease in average self-rated knowledge level on
the episode's topic 2 weeks later for residents and medical stu-
dents. The average confidence level in counseling a patient about
the episode’s topic did significantly decrease from 3.45 to 3.03/5
in medical students (n = 40, p < .001) and from 3.32 to 3.00/5 in
residents (n = 22, p = .016).
DISCUSSION
This study shows that “The Vulva Diaries” podcast is an ef-

fective learning tool for vulvovaginal disease education. Previous
reviews on podcasting in medical education have cautioned
against limiting evaluation to rater satisfaction and call for more
TABLE 3. Average Posttest 1 Versus Posttest 2 Results Immediately

Measure P

Average score
Average self-rated knowledge level on podcast topic
Average confidence level in counseling a patient on podcast topic

Data are outcome p value if statistically analyzed.
ap < .001.
bp < .05.

NS indicates not significant.
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rigorous examination of efficacy.13,18,19 To our knowledge, this
is the first report that has used objective measurements to evaluate
an educational podcast series in obstetrics and gynecology. A
study published in 2020 assessed the feasibility of an obstetrics
and gynecology educational podcast that the group developed by
measuring costs, downloads, and number of reviews and followers.
Although they did not test pre– and post–podcast knowledge
scores, their podcast also accrued a large number of downloads,
highlighting that there is indeed a demand for such resources.20

Podcast-based learning has exhibited particular uptake in
emergency medicine, with 89% and 91% of surveyed US and
Canadian EM residents, respectively, reporting the use of educa-
tional podcasts.3,17 Similar to the increased confidence level in
patient counseling reported by residents and medical students af-
ter listening to “The Vulva Diaries,” US emergency medicine res-
idents reported that podcasts changed their clinical practice.2 A
literature review on podcasting in medical education, spanning
studies done in medical students and residents from several disci-
plines, summarizes that almost all articles reporting knowledge
outcomes showed an improvement in post–podcast test scores.
Of note, none of these studies assessed knowledge retention,
whereas this study demonstrated the maintenance of increased
knowledge scores 2 weeks later. Despite knowledge retention,
participants' confidence in counseling patients about the episode’s
and 2 Weeks After Podcast Listening

Medical students (n = 40) Residents (n = 22)

osttest 1 Posttest 2 Posttest 1 Posttest 2

89.8% 88.5% (NS) 88.6% 85.9% (NS)
3.43/5 3.28/5 (NS) 3.05/5 3.00/5 (NS)
3.45/5 3.03/5a 3.32/5 3.00/5b

thor(s). Published by Wolters Kluwer Health, Inc. on behalf of the ASCCP.
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topic 2 weeks later significantly decreased in residents and espe-
cially so in medical students, stressing the importance of integrat-
ing knowledge into real-world clinical counseling to maintain
confidence. Apart from this, the previously referenced review
concluded that most learners reported podcasts were useful for
learning.13 Usefulness and relevance for the intended audience
have been recommended by international medical education experts
as one of the top podcast quality indicators, and correspondingly,
both residents and medical students rated “The Vulva Diaries”
as an appropriate resource for their audience and as an effective
learning tool.19

After listening to the podcast, medical students and residents
rated their average preference for using podcasts as comparedwith
other resources at 3.6 and 3.7/5, respectively, and this preference
has been demonstrated by previous literature as well. Based on
past studies, residents and medical students may prefer podcasts
most over textbooks and other resources.5,6 Some studies have
even shown superior knowledge retention and learning satisfac-
tion from podcasts as compared with textbooks.7 With the current
generation of medical learners becoming more and more techno-
logically literate, it is important that medical education resources
follow suit—which is supported by the fact that 87% of this
study’s participants were below the age of 30 years. Podcasts al-
low for asynchronous on-demand learning, are convenient and
time-efficient, cater to learners with different studying habits
and learning styles, and improve engagement.6,7,20 In addition,
expanding podcast use for continuing medical education has been
touted as a potential solution for providing continuingmedical ed-
ucation in a safe and accessible manner during the COVID-19
global pandemic.21

Study limitations include a small sample size and a limited
number of responses from residents. Interestingly, 100% of resi-
dents completed the follow-up knowledge retention test 2 weeks
later; however, only 73% of medical students completed this test.
A study evaluating podcast use in medical students reported much
greater incompletion rates and listed lack of time and podcast length
as the most cited reasons for incompletion of follow-up tests.14 We
attempted to optimize for this by selecting a podcast episode only
15 minutes in length and by measuring knowledge retention at
2 weeks.We suspect lack of time and residents’ busy schedules also
account for the low number of resident participants overall.

The pretests and posttests were designed by the authors of
“The Vulva Diaries” podcasts, and as such, another limitation is
that the tests have not been previously validated. To address this
weakness, questions were designed based on a thorough literature
review of other studies assessing knowledge gain from podcasts.
Level of confidence in counseling patients was included as a ques-
tion based on a study that asked students to assess their comfort
level in approaching patients before and after resource exposure.6

This hinted toward a behavioral outcome, which unfortunately
was not formally measured in this study. Any bias secondary to
the authors of this article being the creators of “TheVulva Diaries”
has been addressed by using objective measurements of knowl-
edge gain. In addition, there is a possibility of priming effect, as
the pretest and posttest contained the same questions in different
orders. Therefore, participants could have used audio cues rather
than improved knowledge to increase their scores. This was con-
trolled for by not informing participants of their scores or of the
correct answers so that they did not simply learn the right answers
to the questions. That being said, this could have prompted partic-
ipants to engage in other learning behaviors to confirm their an-
swers, which is a potential confounder as learners were not asked
if they engaged in any learning behaviors aside from podcast lis-
tening during the study period. Last, the sample pool may have
been affected by voluntary response bias, in that people who are
interested and learn best from podcasts may have volunteered.
© 2022 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of t
This has been listed as a limitation by most aforementioned stud-
ies evaluating podcasts in medical education4,6,14,20 and may be
largely unavoidable; however, studies that enrolled a general
group of participants (e.g., emergency medicine residents at all
levels of training across the United States), rather than those
who volunteered to listen to podcasts, have also shown that
podcasts are extensively used and preferred.2,3,5 Randomized
control studies have demonstrated that podcasts and live lectures
provide equivalent knowledge retention and another study that
randomly assigned students to learn from a book chapter or a
podcast also found that podcast users scored significantly better
on posttest s and showed significantly higher approval ratings.7,22,23

This points toward the fact that the significance of this limitation
may be minimal.
CONCLUSIONS
As new technologies are incorporated into medical educa-

tion, their effectiveness needs to be evaluated. “The Vulva Dia-
ries” has been shown to be an effective educational resource for
vulvovaginal disease and can be used by any health care providers
involved in women's health. This project emphasizes the role of
podcasts as a valuable modern learning tool in the field of gyne-
cology and in medicine in general. This will inform future podcast
development, providing a new avenue for interprofessional learn-
ing and helping optimize medical education. With the success of
“The Vulva Diaries” as a novel learning tool, we hope to see an in-
crease in knowledge on managing vulvovaginal disease to ulti-
mately improve patient outcomes and quality of life, correcting
this large gap in women's health care.
REFERENCES
1. Cadogan M, Thoma B, Chan TM, et al. Free Open Access Meducation

(FOAM): the rise of emergency medicine and critical care blogs and
podcasts (2002–2013). Emerg Med J 2014;31:e76–7.

2. Riddell J, Swaminathan A, Lee M, et al. A survey of emergency medicine
residents' use of educational podcasts.West J Emerg Med 2017;18:229–34.

3. Purdy E, Thoma B, Bednarczyk J, et al. The use of free online educational
resources by Canadian emergency medicine residents and program
directors. Can J Emerg Med 2015;17:101–6.

4. Matava CT, Rosen D, Siu E, et al. eLearning among Canadian anesthesia
residents: a survey of podcast use and content needs.BMCMed Educ 2013;
13:59.

5. Mallin M, Schlein S, Doctor S, et al. A survey of the current utilization of
asynchronous education among emergency medicine residents in the
United States. Acad Med 2014;89:598–601.

6. Narula N, Ahmed L, Rudkowski J. An evaluation of the ‘5 Minute
Medicine’ video podcast series compared to conventional medical
resources for the internal medicine clerkship.Med Teach 2012;34:e751–5.

7. BackDA, vonMalotky J, SostmannK, et al. Superior gain in knowledge by
podcasts versus text-based learning in teaching orthopedics: a randomized
controlled trial. J Surg Educ 2017;74:154–60.

8. Namita M, Gupta G, Amit S. An observational study on podcasts in
obstetrics—are they available and adequately explored? Gynaecol
Perinatol 2018;2:242–6.

9. Chen Z, Melon J. Evolution of social media: review of the role of podcasts
in gynaecology. Int Urogynecol J 2018;29:477–80.

10. Pancholy AB, Goldenhar L, Fellner AN, et al. Resident education and
training in female sexuality: results of a national survey. J Sex Med 2011;8:
361–6.

11. Comstock JR, Endo JO, Kornik RI. Adequacy of dermatology and ob-gyn
graduate medical education for inflammatory vulvovaginal skin disease: a
nationwide needs assessment survey. Int J WomenDermatol 2020;6:182–5.
he ASCCP. 167



Dmytryshyn and Selk Journal of Lower Genital Tract Disease • Volume 26, Number 2, April 2022
12. Edwards C, Dogra N, Antanrajakumar A, et al. Vulvovaginal disease
education in Canadian and American gynecology residency programs: a
survey of program directors. J Low Genit Tract Dis 2018;22:242–50.

13. Cho D, Cosimini M, Espinoza J. Podcasting in medical education: a review
of the literature. Korean J Med Educ 2017;29:229–39.

14. Chin A, Helman A, Chan TM. Podcast use in undergraduate medical
education. Cureus 2017;9:e1930.

15. Terwee CB, Bot SD, de Boer MR, et al. Quality criteria were proposed for
measurement properties of health status questionnaires. J Clin Epidemiol
2007;60:34–42.

16. Schwartz PL, Crooks TJ, Sein KT. Test-retest reliability ofmultiple true-false
questions in preclinical medical subjects.Med Educ 1986;20:399–406.

17. Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd ed.
New York, NY: Academic Press; 2013.

18. Zanussi L, Paget M, Tworek J, et al. Podcasting in medical education: can
we turn this toy into an effective learning tool? Adv Health Sci Educ 2012;
17:597–600.
168 © 2022 The Au
19. Lin M, Thoma B, Trueger NS, et al. Quality indicators for blogs and
podcasts used in medical education: modified Delphi consensus
recommendations by an international cohort of health professions
educators. Postgrad Med J 2015;91:546–50.

20. Cai F, Burns RN, Kelly B, et al. CREOGs over coffee: feasibility of an
ob-gynmedical education podcast by residents. J GradMed Educ 2020;12:
340–3.

21. Tarchichi TR, Szymusiak J. Continuing medical education in the
time of social distancing: the case for expanding podcast usage
for continuing education. J Contin Educ Health Prof 2021;41:
70–4.

22. Schreiber BE, Fukuta J, Gordon F. Live lecture versus video podcast in
undergraduate medical education: a randomised controlled trial. BMCMed
Educ 2010;10:68.

23. Davis J, Crabb S, Rogers E, et al. Computer-based teaching is as
good as face to face lecture-based teaching of evidence based
medicine: a randomized controlled trial. Med Teach 2008;30:
302–7.
thor(s). Published by Wolters Kluwer Health, Inc. on behalf of the ASCCP.


