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Improving physiotherapists’ ability

to recognise the presence of a serious
pathology with a digital educational training:
a mixed methods feasibility study

Jessie Janssen'”, Wolfgang Lackenbauer'”, Simon Gasselich!, Martina Edda Lickel?, Lars Schabel*,
Reinhard Beikircher®, Christian Keip', Manfred Wieser®, Bruno Mazuquin® and Gillian Yeowell®

Abstract

Background Due to an aging population, the incidence of musculoskeletal disorders and serious pathologies

like spinal fractures and cancer is rising. Physiotherapists are ideally positioned to screen for signs and symptoms

of serious pathologies (red flags) early; however, training in recognizing these signs and symptoms is limited.
Additionally, evidence on the effectiveness of digital educational tools for this purpose is sparse. This study aimed to
assess the feasibility of a digital educational training designed to improve physiotherapists’ ability to identify serious
pathologies.

Methods A randomised mixed-methods feasibility study ran from March to May 2024, involving Austrian
physiotherapists recruited via email. After providing informed consent and demographic data, participants completed
a structured digital educational training. This training comprised three asynchronous chapters, with Chap. 2 featuring
modules in orthopaedics, oncology, and internal medicine. Various digital formats (video podcast, presentations,
animations) of different durations were included to gauge user preferences. Feedback was gathered using the
Feasibility of Intervention Measure (FIM) and a mixed-methods survey. Quantitative data were analysed descriptively
using SPSS, and qualitative data inductively using MAXQDA.

Results Thirty-nine physiotherapists registered, and 30 completed the digital educational training. The median FIM
score was 5, indicating high feasibility. Participants favoured digital materials lasting 6 to 15 min. Qualitative feedback
highlighted the need for platform improvements (e.g., flexible module access) and enhancements to the digital
educational training (e.g., detailed background information, more complex vignettes, varied formats). Participants
appreciated the asynchronous learning possibility, progression tracking, and varied short digital formats but noted
the limitations of online learning compared to in-person interactions.

Conclusions Our findings suggest that a digital educational training aimed at improving physiotherapists'ability to
detect serious pathologies is feasible. Participants emphasized the importance of adaptable platforms and a variation
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in digital materials to enhance the training. Limitations included the need for additional complex vignettes and
limited participation in face-to-face discussions. Future research should explore flexible learning options, complex

scenarios, and direct feedback mechanismes.

Keywords Red flags, Physical therapy, Direct access, Training, Online, Asynchronous learning

Introduction

We live in an ageing society, where the proportion of
people aged 65 and over is predicted to increase over
the next five decades [1]. Older age is a risk factor for
developing musculoskeletal complaints, and increases
the likelihood of developing serious pathologies, such as
spinal fractures or cancer [2]. Although early detection of
serious pathologies is desirable, as it improves prognosis
and treatment success, it can be difficult [3, 4]. As phys-
iotherapists usually treat patients over longer periods of
time, they are in an excellent position to identify signs
and symptoms of serious pathologies that may develop
over time and may not have been present at the time of
a previous medical examination or initial assessment [5].

Regardless whether physiotherapists are working in a
direct or non-direct access system, they can play a critical
role in the early detection of serious pathologies affecting
the musculoskeletal system [6—14]. However, published
research using clinical vignettes suggests that physiother-
apists and physiotherapy students lack in-depth training
to accurately and autonomously identify the presence of
serious pathologies [15-22]. Results of these quantitative
studies are supported by qualitative data obtained from
physiotherapy students [23] and qualified physiothera-
pists in Austria [24], qualified physiotherapists in Den-
mark [25] and new physiotherapy graduates in Australia
[26] in which study participants highlight the need for
more comprehensive education and training on the topic
of screening for the presence of serious pathologies.

New guidelines have been published concerning the
detection of serious pathologies [27, 28]. Finucane et al.
[27] have proposed a traffic light system, which indicate
the level of concern a physiotherapist should have regard-
ing sending a patient for follow up. It progresses a patient
from treatment as normal, through watchful waiting, to
no treatment and (immediate) referral to a medical doc-
tor. Even though it is still not always possible to clearly
define the boundaries of the individual traffic light cat-
egories, this structure differs from the traditional keep,
keep/refer and refer system introduced over 20 years ago
[16] and could be ideal for educational purposes.

Since the COVID-19 pandemic, the world of learning
and education has undergone a digital transformation
and various digital learning resources and strategies have
become an integral part of university and continuing pro-
fessional development landscape [29]. The main advan-
tages of digital learning are that it allows learning to be
independent of time, allows students and learners to

manage their own learning progress and to choose their
preferred learning style. Another huge advantage is the
low-grade accessibility of online lectures and materials.
In the past, attending in-person courses that were located
far away was often not feasible. With the expansion of
digital learning, this is increasingly possible [29].

Despite the need to for more training directed at phys-
iotherapists and physiotherapy students on how to screen
for serious pathologies [23, 24, 26, 30] and the growing
field of online training, there is limited evidence in the
current literature regarding the effectiveness of a digital
learning tool for screening for serious pathologies [31]. In
a previous study [32], we developed and validated a series
of new clinical vignettes in the fields of oncology, inter-
nal medicine and orthopaedics, which were designed to
reflect key scenarios relevant to physiotherapists working
in a non-direct access setting. Building on that work, the
current paper focuses on the integration of some of these
vignettes into a digital educational intervention.

Before an intervention can be tested for effectiveness,
feasibility and pilot studies are expected to be carried out
[33]. This presents an opportunity to develop and evalu-
ate a new educational approach to this topic. Hence, the
aim was to test the feasibility of a digital educational
training to improve physiotherapists’ ability to detect the
presence of serious pathologies.

Methods

Trial design

A mixed methods feasibility study was conducted
between March and May 2024. A survey with quantita-
tive (validated feasibility measure and closed questions)
and qualitative (open ended questions and a discussion
round) data was conducted at the end of the digital edu-
cational training. The CONSORT 2010 statement: exten-
sion for pilot and feasibility trials was used to report
on the project [34], for the description of the interven-
tion the TIDieR checklist was used [35].The project was
examined by the Commission for Scientific Integrity and
Ethics of the Karl Landsteiner Private University, and no
medical ethical concerns about the conduct of the project
were found (1076/2023).

Participants

Physiotherapists were eligible to participate in the study
when they were registered as a physiotherapist in Aus-
tria, had treated patients within the last 12 months, will-
ing to sign a confidentiality agreement on the presented
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content, and provided their consent to the study. No
other in- or exclusion criteria were set.

The recruitment process took place between the 6th
of February and the 10th of April 2024. Physiotherapists
who had expressed interest in Red Flag screening during
a previous national survey [36] were invited via email to
participate. Alumni of IMC University of Applied Sci-
ences Krems, Austria, and professional contacts of the
researchers were also invited to take part. Additionally,
a snowball recruitment strategy was used whereby par-
ticipants were encouraged to share the invitation with
their colleagues. The invitation email provided an expla-
nation of the project, an overview of the feasibility study
(including its objectives, timeline, and process), and a
link to an online survey [37]. Following this, demographic
data (age, gender, years of practice, clinical specialization,
employment status), and personal data, email address
and name, were collected. Participants were then asked
to select a month (March, April, or May 2024) to com-
plete the online education. Lastly, the participants pro-
vided written consent for the digital educational training
and a confirmation email was sent.

Procedure

A reminder email was sent to the participants a few days
before the course began. At the start of their chosen
month, participants received an email which included a
brief guide to using the online platform [38], a detailed
user manual, and information about a voluntary discus-
sion round held at the end of the month. An automated
link for access to the online learning platform was sent on
the same day. Participants had the rest of the month to
individually complete the course. An email address was
provided to answer additional questions regarding the
access and content of the study.

Two weeks before the end of the course, participants
were reminded about the course completion deadline
and the upcoming discussion round. Upon completion
of the digital educational training, participants received a
certificate of attendance.

Intervention

The intervention was a digital educational training to
improve physiotherapists’ ability to detect the presence
of serious pathologies. A first version of the digital edu-
cational training was sent to three physiotherapists as
a pilot trial. Feedback was given on the general under-
standing of the course and on the perception of usability
of the e-learning platform. The feedback from the pilot
has been incorporated into the training.

We used the online learning platform ‘Talent-LMS’ to
develop and run the training. The structure of the com-
plete digital educational training can be found in the
supplementary file 1. Content was separated into three
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chapters, all asynchronously available. Chapter 1 ‘intro-
duction, Chap. 2 ‘clinical vignette modules, and Chap. 3
‘feedback’ were always listed in the same order. The train-
ing was designed in this way, so that participants could
first get more theoretical knowledge about red flags
in Chap. 1, before applying this knowledge in Chap. 2.
Within Chap. 2, clinical vignette modules were presented
for three different clinical specialisations: internal medi-
cine (IM), oncology (ON), orthopaedics (OR). The con-
tent for the vignettes was taken from previous work by
Lackenbauer et al. [32]. These vignettes were randomised
in the six possible combinations using randomizer.org. At
the end of Chap. 1 and each module of Chap. 2, a forum
was available for discussion and asking questions to the
researchers (PTs, MDs and a Health scientist) and fellow
participants.

The introduction (Chap. 1) provided an overview of
the course and participants were informed of the need to
sign a confidentiality agreement, so that the information
and videos in the training would not be copied. Follow-
ing this, five 5-minute videos were presented, each cover-
ing key aspects of red flag screening through lecture-style
presentations (recorded Powerpoint presentations).

Chapter 2 was divided into three subject-specific mod-
ules, each structured similarly to facilitate learning and
application [39]. Every module included the following
six parts: (A) document with background knowledge, (B)
one clinical vignette (text or animation), (C) a quiz, (D)
digital background material (written, video podcast or
lecture-style presentation), (E) the solution to the quiz,
and (F) a forum. Each module was structured in a differ-
ent order to explore which order worked best. In addi-
tion, to explore preferences for different digital formats of
the educational material, each module was designed with
distinct presentation styles. For internal medicine back-
ground knowledge was provided through a video podcast
featuring a specialized physiotherapist and a cardiologist,
while the clinical vignette and its solution were presented
as text. In the oncology module both the background
information and solution were presented via a recorded
lecture-style presentation, whereas the clinical vignette
was presented as text. Finally in the orthopaedic module
the clinical vignette was delivered as an animated video,
with the background information and the solution pro-
vided as text.

The final chapter aimed to gather feedback on the digi-
tal educational training. Feedback was collected through
the ‘Feasibility of Intervention Measure’ (FIM) [40], as
well as a mixed methods survey and online discussion
rounds (see below).

Outcomes
The FIM was used for the main outcome measure. It con-
sisted of four different questions of feasibility and was
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rated through a 5-point Likert-Scale (1 =completely dis-
agree to 5=completely agree). The test retest reliability
and validity of the FIM were acceptable, with a Cronbach
alpha of 0.88 and 0.89, respectively [40].

Additionally, a survey with open- and closed-ended
questions regarding the course content and format was
completed (supplementary file 2). Closed-ended ques-
tions gathered information about the preferred order of
the module parts, the preferred digital format of the edu-
cational material, and the preferred length of digital for-
mats of the educational material. Each digital format was
assigned points based on its rank (1st=3 points, 2nd=2
points, 3rd=1 point), and a total score was calculated.
These outcomes were collected immediately after partici-
pants finished the digital educational training.

The aim of the qualitative section (open-ended ques-
tions and discussion round) was to gather suggestions
for enhancing the digital educational training. Therefore,
in the online survey, specific questions were asked about
barriers and facilitators of the course and ideas of their
ideal learning tool. Additionally, within the last 10 days of
the digital educational training a discussion round took
place, allowing participants to have either completed or
be near the end of their training. Completion of the train-
ing prior to the discussion round was not a requirement
for participation. Each discussion round included four
members of the research team, ensuring representation
from different areas of the project (Talent LMS, Physio-
therapy, Medical Doctor) to address any potential ques-
tions. A guided discussion encompassed the following
topics: content, technical issues, possibilities to increase
adherence, and implementation in practice.

Sample size

This study was deemed feasible if 80% of participants
achieved a mean FIM score of 4 (agreement) or higher.
The confidence interval (%) of feasibility was calculated
using the following equation: 1.96 x V(p x (1-p)/n), where
p was the percentage of feasibility and n was the intended
sample size. With a sample size of 30 completed FIM
questionnaires, we could therefore calculate a feasibility
rate of 80% within a 95% confidence interval of +/- 14%-
[41]. To allow a dropout rate of 20%, the total number of
participants at the start of the training was calculated at
36.

Randomisation

The three modules in Chap. 2: Internal Medicine, Oncol-
ogy, and Orthopaedics were offered in six different
orders. Prior to the participant registration process, a
block (6x6) randomisation sequence was generated by
one researcher (JJ) using randomizer.org for a total of 36
spots. Participants were assigned to their respective order
based on their registration number and were blinded to
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the intervention order. One researcher (SG) had access
to the randomisation sequence and allocated the partici-
pants to the allocated group. The other researchers were
blinded to the allocation during the study.

Statistical methods

All quantitative data was analysed using SPSS (V.29.0).
Data extraction and descriptive analysis were done by
two researchers (JJ, SG). A descriptive analysis was con-
ducted for baseline demographics and quantitative data
(median and range). Categorical variables were summa-
rized using frequencies and percentages.

All qualitative data was gathered from open-ended
questions and the discussion round. Two researchers
(SG, MT) independently analysed the feedback induc-
tively [42] using MAXQDA (V.24) and identified three
categories. These categories were then discussed until
consensus was reached.

Results

In total, 116 individuals began the registration process,
however, 75 individuals (65%) dropped out after complet-
ing the first page (study details and confirmation), and
2 (2%) more withdrew while selecting a timeslot. Of the
39 remaining participants who successfully registered
for the feasibility study, 30 (77%) completed the digital
educational training (3 participants dropped out each
month). Table 1 presents the demographic and character-
istic description of the 30 participants (of which 21 (70%)
identified as women) who completed the training. Thir-
teen participants started in March, 15 in April, and 11 in
May (Fig. 1).

Feasibility

The overall median FIM score was 5 (completely agree)
(Table 2). The domains of the FIM: ‘seems imple-
mentable, ‘seems possible’ and ‘seems doable’ received a
median rating of 5 (minimum 4, maximum 5). Only the
domain ‘seems easy to use’ received a median rating of 4
(minimum 3, maximum 5).

Preferred order in the clinical vignette modules
Fourteen of the 30 participants (47%) preferred a similar
sequence of the module parts: ADBCEF (n=10, 33%)
and ‘ABDCEF’ (n=4, 13%) (Table 3). These two options
were quite similar, in that only the second and third mod-
ule parts switched. First participants wanted to be able to
download the background knowledge, then the clinical
vignette or the digital background format was preferred.
Afterwards a quiz was required and then the solution of
the clinical vignette and a forum.

The other 16 participants (53%) all had different pref-
erences, in such a way that all other sequences only
occurred once or twice.
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Table 1 Descriptive statistics of the participants

N %

Number of physiotherapists 30 100
Gender

Woman 21 70.0
Man 9 30.0
Age (years)

20-25 5 16.7
26-30 3 10.0
31-35 9 30.0
36-40 3 10.0
41-50 7 233
51-60 3 10.0
Clinical experience (years)

1 1 33
2-3 10 333
4-5 2 6.7
6-10 3 10.0
11-15 3 10.0
16-20 3 10.0
>20 8 26.7
Speciality

Musculoskeletal 22 733
Neurology 2 6.7
Geriatrics 3 10.0
Cardiorespiratory 1 33
Gynaecology 1 33
Missing 1 33
Employment setting

Self-employed 13 433
Employed 9 300
Employed and self-employed 8 26.7

Preferred digital format of the educational material

The educational material with the highest ranking was
the video podcast, followed by animation and lecture-
style presentation ranked next in second place (Fig. 2).

Preferred length of digital formats

The preferred length for digital formats ranged between
3 and 5 and 16-20 min. However, the majority of partici-
pants (n=16, 53%) preferred a length of 6-10 min. With
nine participants (30%) indicated that they preferred a
length of 11-15 min.

Suggestions for enhancing the digital educational training
(qualitative)
The main aim of the open-ended questions was to find
suggestions for enhancing the digital educational train-
ing. Three categories were found: 1) valued aspects, 2)
changes to the learning platform, and 3) changes to red
flags training.

In the first category, valued aspects, it became appar-
ent that the participants were keen to keep certain
aspects of the digital educational training. Participants
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liked it that in the learning platform they could “down-
load background information” (PT35), and that there was
a “progress indicator” (PT3). Additionally, it was seen as
beneficial in the red flags training that “the videos were
separated in short sequences” (PT7), so that they could
“decide independently when to find time for it [the train-
ing]” (PT 8), and that the education used “clinical cases”
(PT27) in “a mixture of formats” (PT7).

In the category changes to the learning platform the
technical side of the learning platform was central. Two
subcategories were found. The first subcategory referred
to the order of the educational parts. Some participants
preferred to have “first the background knowledge”
(PT27) or requested “quizzes after each chapter” (PT35).
In the second subcategory the participants asked to have
more flexibility on the learning platform. For example,
one participant asked to have “Access to retrieve indi-
vidual modules again in the future and read/review them”
PT26) another would have liked that “Elements (were)
findable with search form” (PT3).

In the last category, changes to the red flags training,
suggestions related to the category red flags were listed.
Three subcategories were found: underpinning theory,
application of theory, and bigger scope. In the under-
pinning theory subcategory changes to the background
information were central. Participants shared that Finu-
cane’s traffic light system [27] in the explanation videos
needed more information and depth: “differentiation
of the traffic light system was too short, I needed more
information” (PT24) or that they wanted “More back-
ground knowledge/more documents for reference would
be helpful” (PT20). In the application of theory subcat-
egory predominantly, the clinical vignette modules were
in focus. Participants requested “more cases,....also more
difficult (cases)” (PT20), and more “videos where a case
is discussed”(PT32). Participants had different opinions
on the use of animations. One participant said that “Ani-
mations for the case study would have helped me to bet-
ter remember facts in the quiz “(PT29), whereas another
participant mentioned that “I couldn’t concentrate on
the case study that was read out, so I had to listen to the
video several times with my eyes closed” (PT31). In the
bigger scope subcategory participants asked to have more
“modules to other medical treatment areas” (PT51), and
that “such a tool should soon be available for all physio-
therapists” (PT14). One participant mentioned that they
missed “Having patients in front of me, being able to talk
and touch them and therefore getting a lot of information
that I can’t even put into words. Unfortunately, that’s the
disadvantage of online”. (PT6).
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online registration

(n=39)

March (n=13)

|

Randomisation
\

Drop out (n=3) Drop out (n=3)

FIM & Questionnaire
(n=10)

/

iDiscussion Round (n=1)

Fig. 1 Overview of the randomisation and data collection process

Table 2 FIM outcome

N=30 Seems Seems Seems Seems Total

Implementable Possible  Doable Easy

to use

Median 5 5 5 4 5
Mini- 4 4 4 3 4
mum
Maxi- 5 5 5 5 5
mum

Table 3 Preferred sequence of clinical vignette modules

1 A) Download document, background information

2 B) Clinical vignette [32] D) Digital
back-
ground
knowledge

3 D) Digital background knowledge B) Clinical
vignette
(32]

4 C) Quiz

5 E) Solution clinical vignette [32]

6 F) Forum

Discussion

This study tested the feasibility of a digital educational
training to improve physiotherapists’ ability to detect
the presence of serious pathologies. Our findings suggest
that an online training programme is feasible to use as

April (n=15)

Randomisation

FIM & Questionnaire

/

iDiscussion Round (n=2)

I |
May (n=11)

Randomisation

Drop out (n=3)

FIM & Questionnaire
(n=8)

/

iDiscussion Round (n=0)

(n=12)

an educational tool for physiotherapists. A recent study
which developed a website focused on educating physio-
therapists on serious pathologies in Denmark also found
that the majority of their participants also indicated that
the online education tool was feasible (unpublished data).

This study builds on our previous work in which we
developed and validated a series of new clinical vignettes
[32]. While that earlier paper detailed the development
and validation process of the clinical vignettes, the cur-
rent study examined the feasibility of a digital educa-
tional intervention that incorporates three of these newly
designed vignettes, each presented in a distinct digi-
tal format. This feasibility study serves as a critical step
toward evaluating the intervention’s potential for broader
implementation and informing the design of a future ran-
domized controlled trial.

The chosen learning platform used in this study was
a prefabricated online learning platform which meant
that existing elements, such as videos, text or pictures,
could be added in different orders. However, once the
order was set by the researchers, it could not be changed
by the participants. Therefore, a structure needed to be
followed. At the beginning of this study, it was not clear
how physiotherapy professionals wanted to learn in a dig-
ital educational training [39], therefore the three clinical
vignette modules in Chap. 2 were constructed in different
orders and preferences were asked. Even though half of
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Ranking educational material
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Fig. 2 Preferred educational material

the participants preferred a similar order, the other half
listed varied learning preferences, indicating that there
was no ‘one-size fits all! Also, the qualitative feedback
emphasised that not everyone agreed with the structured
approach (category: ‘changes to the learning platform’).
One possible solution is to build an interface where more
flexible learning is possible [43].

The percentage of female physiotherapists who com-
pleted the digital educational training mirrors the Aus-
trian physiotherapy population in 2021 and 2024 [44, 45].
The majority of the participants were working predomi-
nantly in musculoskeletal (73%) or geriatric (10%) physio-
therapy, reflecting that the target population was reached.
In addition, 43% of participants were self-employed, 30%
were employed, and 27% were both employed and self-
employed, providing a good mix over the employment
status.

Both quantitative and qualitative results showed that
there was not one preferred format of the educational
material. Despite the fact that the animation video
reached the second place overall, it also received the
most votes for first and last place in the quantitative data.
The qualitative data confirmed this ambiguity. Addition-
ally, participants indicated that a mix of several formats
was seen as beneficial. This is in line with guidelines from
Brame et al. [43] which also indicate that people benefit
from having different formats to learn from.

A guideline for effective educational videos advises
that, in order to reduce the cognitive load of students
during learning, and to ensure the students are engaged,
videos should be kept under 6 min [43]. However, the
preferred length of videos in our study was between 6
and 15 min. An explanation to this difference could be in

Lecture-style

r4 points 2st place

Video podcast

® points 3st place

the fact that the participants in this study were already
qualified physiotherapists and not students [46].

The recognition of serious pathologies, especially in
the early disease stage, is a difficult task [3, 4]. Despite
the fact that the traffic light system [27] was explained
in the introduction of this digital educational training,
participants indicated that they expected the traffic light
system to have clearly defined cut off points. However,
it should be kept in mind that even with experience and
knowledge the categorisation of a case (for example nor-
mal treatment or watchful waiting) is not always straight-
forward. Future research or educational projects should
therefore consider including an in-depth explanation on
this uncertainty.

Limitations

Due to the recruitment strategy of this study, which
involved snowballing, it was not possible to list the num-
ber of physiotherapists the invitation has reached. It is
therefore not clear if all physiotherapists interested in
this study received the opportunity to participate. In a
previous survey study [36] however, we have asked Aus-
trian musculoskeletal physiotherapists to indicate if they
were interested in further studies on this topic, all (n=76)
interested physiotherapists were invited to this study.

For this digital educational training three clinical
vignette modules have been prepared. Feedback from the
participants indicated that more clinical vignettes and
in different complexities would need to be developed in
order to prepare for the clinical physiotherapy setting.
Now that this study showed that such a training is fea-
sible, the authors agree that the volume of the number
of clinical vignettes and in-depth education should be
expanded.
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One of the data collection methods was the use of
face-to-face discussion rounds. Even though participants
have indicated that such rounds would be beneficial and
despite two reminders in this study, the uptake of the
discussion rounds was minimal. Future studies should
further explore how a direct feedback round could be
implemented into the online training.

Although participants who completed the study
reported that the intervention was feasible, it is impor-
tant to acknowledge the high dropout rate observed after
registration. Specifically, 65% of prospective partici-
pants dropped out after completing the first page (study
details and confirmation). This substantial early dropout
rate suggests that the modules may be less feasible or
engaging for a broader population than indicated by the
responses of those who completed the whole digital edu-
cational training programme. Consequently, the findings
relating to feasibility may reflect the experiences of a sub-
set of participants who are more motivated or self-select-
ing. Future research should explore the reasons for this
early dropout to better understand and address potential
barriers to engagement for a wider audience.

Conclusions

This study showed that a digital educational training
aimed to improve physiotherapists’ ability to detect the
sign and symptoms of serious pathologies is feasible.
Based on the participants’ feedback future studies should
keep the asynchronous learning possibility, flexibility to
learn when time is available, and the different learning
formats. Additionally, more complex clinical examples,
more detailed explanations of background information
and consistently longer videos would help improve this
education training programme.
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